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Purpose.   
The purpose of this memorandum is to document the methodology employed by HNTB in the 
development of its seasonally adjusted and balanced peak‐hour volumes. 
 

Background.   
The traffic analysis to be performed as part of the Maine‐New Hampshire Connections Study is to be 
based on peak‐hour volumes.  The peak‐hour condition defined at the outset of the study is a summer 
weekday evening peak—that is, traffic conditions routinely experienced during a weekday (Mon‐Thu) 
evening rush hour in the months of July and August.   
 
The project’s schedule required HNTB to collect turning movement count data during the month of 
April.  Therefore, it was necessary to develop a methodology to convert April weekday peak‐hour data 
to summer weekday peak‐hour data.  This memorandum will document HNTB’s methodology for 
developing a “seasonal adjustment” factor. 
 



One consequence of collecting data in April was that Route 1 in Kittery (between Route 103 and the 
Kittery Circle) was under construction.  Traffic was restricted to a single lane in the construction zone; as 
a result, many vehicles chose to divert around this segment of Route 1.  This memorandum will explain 
how HNTB accounted for this shift in travel patterns as we developed our network peak‐hour volumes. 
 

Approach.   
HNTB employed the following six‐step approach to develop its balanced, seasonally adjusted peak‐hour 
volumes for the ME‐NH Connections study area. 
 

1.  First, it was necessary to define the timing of peak hour.  From a system wide perspective, 
HNTB chose to define the peak hour as the one‐hour period in which traffic on the lower‐level 
crossings (i.e. US‐1 bypass and US‐1) reached its combined peak.  This definition was chosen for 
the following reasons: 

a. The study is ultimately concerned with the ability of the lower‐level bridges to serve 
traffic crossing between Maine and New Hampshire.  Therefore, the condition in which 
bridge traffic is at its peak represents the “policy‐relevant” time period. 

b. We recognized early in the process that construction on Route 1 could encourage some 
vehicles to shift bridges, from the Memorial Bridge (Route 1) to the Sarah Long Bridge 
(Route 1 bypass).  By using a combined peak, we were able to capture the effect of any 
localized shifting between bridges. 

c. The high‐level crossing on I‐95 was excluded from consideration in terms of defining the 
peak hour, since any changes to I‐95 lie beyond the scope of this study. 

 
Based on the traffic data collected from the bridges in April 2009, the system wide peak hour 
was defined as 3:45‐4:45pm.   
 

2. During the data collection phase of the effort, HNTB collected turning movement counts at 16 
different intersections in Kittery and Portsmouth.  Once the peak hour was identified, HNTB 
extracted turning movement counts from all 16 intersections for the interval of 3:45pm‐4:45pm.  
These represented the raw peak‐hour turning movement counts. 

 
3. The raw counts were increased by a seasonal adjustment factor of 12% (see Technical 

Memorandum entitled Maine – New Hampshire Connection Study Seasonal Adjustment Factor 
Calculation, dated 19 June 2009).  The factor was applied across‐the‐board to all turning 
movements at all 16 intersections.  This yielded the seasonally adjusted peak‐hour turning 
movement counts. 
 

4. The seasonally adjusted counts at two locations were compared to historical summer counts 
conducted by MaineDOT.  The April 2009 count at the intersection of Route 1 (State Rd.) and 
Route 103 (Walker St.) was compared to a MaineDOT count from June 2005 (see Figure 1).  
Similarly, the April 2009 count at the Kittery Circle was compared to a MaineDOT count from 
August 2000 (see Figure 2). 



 
Figure 1 – HNTB (Apr’09) vs. MaineDOT (Jun’05) Turning Movement Comparison, US-1 @ Walker 
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Figure 2 – HNTB (Apr’09) vs. MaineDOT (Aug’00) Traffic Comparison, Kittery Circle 
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5. The seasonally adjusted counts (from step 3) were subsequently modified to account for the 
diversion that had taken place as a result of the construction on Route 1.  These adjustments 
were guided by the following considerations: 

a. The MaineDOT data for the two intersections in Figure 1 and Figure 2 were assumed to 
also reflect 2009 peak‐hour conditions.  This assumption was based on the observation 
that peak‐hour traffic in this region has changed little over the past several years.  (See 
the aforementioned technical memorandum entitled Maine – New Hampshire 
Connection Study Seasonal Adjustment Factor Calculation for more details). 

b. We then evaluated all other Kittery intersections that were counted as part of this 
study.  MaineDOT provided HNTB with historical summer ATR data for all legs of these 
intersections.  The seasonally adjusted volumes (from Step 3) were compared to the 
peak‐hour data from the historical ATR counts to see if any further adjustments needed 
to be made.  As a result, turning movement modifications were made at 4 nearby 
intersections: (1) Government St. / Bridge St. @ Cook St.; (2) Bridge St. @ Old Post Rd.; 
(3) Route 1 @ Government St.; and (4) Route 1 @ Water St. 

c. In short, a comparison of HNTB’s April 2009 counts with historical data provided by 
MaineDOT helped identify the intersections whose volumes were impacted by the 
Route 1 construction.  These counts were modified accordingly. 

d. HNTB assumed that the Portsmouth turning movement counts were not affected by the 
Route 1 construction in Kittery. 



6. The last step was to balance the volumes, as appropriate.  Volume balancing was performed at 
intersections that lay in close proximity to one another, in order to smooth out the effects of 
having counted the intersections on different days of the week.  The output of steps 5 and 6 was 
the seasonally adjusted and balanced peak‐hour volumes for all intersections in the study area. 

 
The turning movement volumes in their three stages of development (raw, seasonally adjusted, and 
balanced) are summarized in Appendix A. 



 

Appendix A. 
 

Volume

Raw
Seasonally 
Adjusted

Seasonally Adjusted & 
Balanced

SB‐L 9 10 10
SB‐T 255 286 412
SB‐R 12 13 13
WB‐L 29 32 32
WB‐T 48 54 54
WB‐R 8 9 9
NB‐L 214 240 21
NB‐T 35 39 350
NB‐R 148 166 166
EB‐L 12 13 13
EB‐T 39 44 44
EB‐R 86 96 46
SB‐L 29 32 32
SB‐T 128 143 143
SB‐R 79 88 88
WB‐L 2 2 2
WB‐T 22 25 25
WB‐R 45 50 50
NB‐L 107 120 120
NB‐T 740 829 829
NB‐R 27 30 30
EB‐L 53 59 59
EB‐T 38 43 43
EB‐R 113 127 127
SB‐L 158 177 127
SB‐R 14 16 16
WB‐T 450 504 403
WB‐R 266 298 218
EB‐L 11 12 12
EB‐T 172 193 106

Dennett NB NB‐T 245 274 278
Dennett SB SB‐T 60 67 67

WB‐L 93 104 104
WB‐R 116 130 130
NB‐T 262 293 293
NB‐R 103 115 115
SB‐L 43 48 48
SB‐T 60 67 67
SB‐L 123 138 138
SB‐T 2 2 2
SB‐R 321 360 360
EB‐T 743 832 832
EB‐R 147 165 165
WB‐L 174 195 195
WB‐T not counted not counted 348

Route  103 NB

Route  103 EB

Cook St. SB

Route  103 @ 
Route  236

Route  236 SB

Woodlawn 
Ave. WB

Dennett NB

Dennett SB

Gov't St. WB

Bridge  St. EB

I‐95 SB Ramps  @ 
Market St.

I‐95 SB Off‐
Ramp

Market St. EB

Market St. WB

Dennett Rd. @ I‐
95 SB‐On Ramp

Bridge  St. / 
Government St. @ 
Cook St.

Dennett Rd. @ I‐
95 NB‐Off Ramp

NB‐Off Ramp

MovementApproachIntersection

Route  1 SB

Gov't St. WB
Route  1 @ 
Government St.

Route  1 NB

Gov't St. EB

 



 

Raw
Seasonally 
Adjusted

Seasonally Adjusted & 
Balanced

NB‐L 90 101 101
NB‐T 0 0 0
NB‐R 92 103 106
EB‐L 505 566 566
EB‐T not counted not counted 404
WB‐T 385 431 442
WB‐R 183 205 210
NB‐L 13 15 15
NB‐T 269 301 301
NB‐R 199 223 223
SB‐L 261 292 292
SB‐T 329 368 368
SB‐R 13 15 15
EB‐L 9 10 10
EB‐T 64 72 72
EB‐R 10 11 11
NB‐T 96 108 108
NB‐R 173 194 194
EB‐L 70 78 78
EB‐T 447 501 501
EB‐R 140 157 157
NB‐L 12 13 13
NB‐T 430 482 520
NB‐R 8 9 9
SB‐L 17 19 19
SB‐T 397 445 517
SB‐R 4 4 4
EB‐L 0 0 0
EB‐T 0 0 0
EB‐R 12 13 13
WB‐L 3 3 3
WB‐T 0 0 0
WB‐R 15 17 17
NB‐L 28 31 31
NB‐T 256 287 287
SB‐T 319 357 357
SB‐L 62 69 69
EB‐L 70 78 78
EB‐R 134 150 150
WB‐L 172 193 193
WB‐T 255 286 286
WB‐R 151 169 169

Pleasant St. NB NB‐L 193 216 186
Market St. SB SB‐R 312 349 300
Daniel  St. WB WB‐T 477 534 534

Daniel  St. @ 
Pleasant St. / 
Market St.

Volume

Congress  St. / 
Is l ington St. @ 
Maplewood St. / 
Middle  St.

Middle  St. NB

Is l ington St. EB

Congress  St. 
WB

Market St. EB

Market St. WB

I‐95 NB Off‐Ramp 
@ Market St.

State  St. @ 
Middle  St.

Middle  St. NB

Middle  St. SB

State  St. EB

State  St. @ 
Pleasant St.

Pleasant St. NB

MovementApproachIntersection

I‐95 NB Off‐
Ramp

Route  1 @ Water 
St.

Route  1 NB

Route  1 SB

Water St. EB

State  St. EB

Water St. WB

 



 

Raw
Seasonally 
Adjusted

Seasonally Adjusted & 
Balanced

NB‐L 0 0 0
NB‐T 362 405 405
SB‐T 249 279 279
SB‐R 206 231 231
EB‐L 220 246 246
EB‐R 11 12 12
NB‐L 68 76 30
NB‐T 171 192 326
NB‐R 11 12 16
SB‐L 42 47 66
SB‐T 109 122 214
SB‐R 105 118 65
EB‐L 74 83 30
EB‐T 97 109 72
EB‐R 2 2 7
WB‐L 216 242 214
WB‐T 626 701 382
WB‐R 94 105 217
NE‐L 8 9 9
NE‐T 0 0 0
NE‐R 46 52 29
SW‐L 1 1 1
SW‐T 8 9 9
SW‐R 1 1 1
EB‐L 57 64 64
EB‐T 125 140 88
EB‐R 5 6 6
WB‐L 401 449 389
WB‐T 77 86 26
WB‐R 4 4 4

Volume
MovementApproachIntersection

Market St. NB

Market St. SB

Russel l  St. EB

Market St. @ 
Russel l  St.

Bridge  St. @ Old 
Post Rd.

Oak Terrace  NEB

Old Post Rd. SWB

Bridge  St. EB (from 
US‐1 bypass)

Bridge  St. WB

Route  1 @ Route  
103 (Walker)

Route  1 (State  Rd.) 
NB

Route  1 (State  Rd.) 
SB

Route  103 (Walker 
St.) EB

Route  103 (Walker 
St.) WB
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Subject:  Navigational Data for the Sarah Mildred Long and Portsmouth Memorial Bridges 
 
 
 

 
Background 
This Tech Memo is a supplement to a 2006 HNTB memo that identified issues and preferences 
for users of the Piscataqua River during the rehabilitation of the Portsmouth Memorial Bridge 
based on a mail-back navigational survey.  This 2006 memo is attached as Appendix A. 
 
Purpose 
The purpose of this memorandum is to: 

a.) summarize the existing horizontal and vertical clearances and identify the minimum 
required bridge lifts versus the actual number of bridge lifts of the Sarah Mildred Long 
and Portsmouth Memorial Bridges; 

b.) identify the users of the river;  
c.) analyze the bridge lift records; 
d.) summarize feedback from users of the river and those responsible for the river’s 

operation. 
 
Additionally, a survey to address the current and future uses has been sent to users of the river.  
A separate technical memorandum will be prepared with the analysis of the responses when 
received. 
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Methodology 
a. Existing Clearances and Frequency of Lifts 
Table 1 provides the clearances for the three lower Piscataqua River bridges as identified on the 
National Oceanic and Atmospheric Administration (NOAA) Chart 13283, 20th Edition.  The 
vertical clearance is the distance between mean high water and the underside of the bridge.  The 
Portsmouth Memorial and Sarah Mildred Long Bridges have lift spans that provide additional 
vertical clearance when opened.  The Sarah Mildred Long Bridge also provides a movable span 
for the lower rail level that is not in the main ship channel but in shallower water close to the 
Kittery shore.  The I-95 High Level Bridge is fixed providing a 135’ vertical clearance. 
 

Table 1  Bridge Horizontal and Vertical Clearances 

Bridge Horizontal 
Vertical 

Open Closed 
Portsmouth Memorial Bridge 260 ft 150 ft 19 ft 
Sarah Mildred 
Long Bridge 

Lift 200 ft 135 ft 10 ft 
Movable Span 70 ft 36 ft 5 ft 

I-95 High Level Bridge 440 ft 135 ft 
Source:  NOAA Chart 13283 

 
Table 2 summarizes the federal regulations 33 CFR §117.531 that govern the frequency of lifts for 
the Piscataqua River Bridges.  The complete section is in Appendix B.  Generally, the lift spans in 
the main channel are opened upon the vessel’s signal except for recreational and small 
commercial vessels which during certain time periods must wait for a lift that occurs twice an 
hour or pass under with a vessel that is not required to wait. 
 

Table 2  Bridge Lift Opening Frequency for 
Portsmouth Memorial and Sarah Mildred Long Bridges 

(Main Ship Channel Lifts Only) 

Type of Vessel 
May 15 - Oct 31 
(7a.m. - 7p.m.) 

All Other 
Times 

Portsmouth Memorial and Sarah Mildred Long Bridges (Main Ship Channel - Lift Spans) 
• Public U.S. vessels 
• Commercial Vessels > 100 Gross Tons 
• Inbound Ferry and Commercial Fishing Vessels 

Opens As Soon As Possible 

• Recreational Vessels 
• Commercial Vessels < 100 Gross Tons 
• All Other Vessels 

Twice an Hour at 
Specified Times 

if Needed 

Opens As Soon 
As Possible 

Sarah Mildred Long Bridge (Recreational Movable Span) 

• All Vessels Left Open all 
hours 

Not required 
to be left open 

Source:  33 CFR §117.531 
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b. Navigational Users of the River 
A wide-ranging list of vessels passing under the Sarah Mildred Long and/or Portsmouth 
Memorial Bridges has been compiled into Table 3.  The names are from a list of users identified 
in the 2005 HNTB Navigational Survey, the Army Corps of Engineers List of Ports on the 
Piscataqua River and the Port of New Hampshire’s Marine Directory. 

Table 3  List of Navigational Users 
 

• Atlantic Fishing Fleet, Inc. 
• Atlantic Fuels, Inc. 
• Badger’s Island Marina 
• Black Dog Charters 
• Cap’n Sav’s Charters 
• Cape Ann Charters, Inc. 
• Cape Island Seafood 
• Captain Bill Charters 
• Captain Bob's 
• Charles Robert Radzik 
• dba Taylor'd Charters, LLC 
• Gauron Fisheries, Inc. 
• Geno's Lobster Pound 
• George Philbrick Charters 

from Rye 
• Granite State Minerals, Inc. 
• Granite State Whale Watch, 

Inc. 
• Great Bay Marine 
• Great Cove Boat Club 
• Gundalow Company 
• Hampton Harbor Tackle 
• Hanscom’s Truck Stop, Inc. 
• Harvester Ocean Charter 

Fishing 
• Independent Boat Hauler’s 

• Irving Oil Corporation 
• Island Cruises, Inc. 
• Isles of Shoals Steamship 

Company 
• Kittery Harbormaster 
• Little Bay Marina 
• Lucas Marine, LLC 
• Moran Towing Corporation 
• Morrison's Lobsters 
• N.H. Seacoast Cruises, Inc. 
• National Gypsum Company 
• New Hampshire Port 

Authority 
• Northeast Charter Boat 

Company 
• Patten’s Yacht Yard 
• Pease Development 

Authority 
• Pickering Marine Corp. 
• Platypus Tours, LLC 
• Portsmouth Harbor 

Cruises, Inc. 
• Portsmouth Harbor 

Towing/Harbour Place 
Marina 

• Portsmouth Harbormaster 

• Portsmouth Pilots, Inc. 
• Public Service of New 

Hampshire, Schiller Station 
• Rolling Stone (lobsterboat) 
• Rye Fuel Inc. 
• Rye Harborside Food 

Concessions 
• Rye Lobster 
• Sail Amaryllis 
• Sanders Lobster Company 
• Sassy II, Inc. 
• Sea-3 Inc. 
• Seafari Charters  
• Shaftmaster Fleet Services/ 

Lordco Associates/ Little 
Bay Lobster 

• Smith & Gilmore Fishing 
Peir, Inc. 

• Sprague Energy of New 
England 

• Star Island Corporation 
• Sushi Hunter Charters Inc. 
• Tontine Fishing, Inc. 
• Tyco Telecommunications 
• Union  Oil Company 
• Yellow Bird Charters 

 
c. Analysis of Bridge Lift Records 
The New Hampshire Department of Transportation (NHDOT) has provided a copy of the log 
books for the lift spans of Sarah Mildred Long and Portsmouth Memorial Bridges.  HNTB 
entered a portion of the 2008 records into a database to analyze data such as number of lifts by 
month, height of lifts, number of passing under vessels, and time span for the bridge lift. 
 
The following Table 4 provides a breakdown of lifts for each bridge by month.  Lifts in which a 
vessel did not pass underneath but had a purpose such as testing, maintenance, and training have 
been separated.  The Sarah Mildred Long Bridge has considerable more lifts attributed to such 
activities.  The Portsmouth Memorial Bridge has more lifts in the summer months while the 



 4

Sarah Mildred Long Bridge does not experience much of a seasonal increase.  The Portsmouth 
Memorial Bridge has a “closed” vertical clearance nine feet more than the Sarah Mildred Long 
Bridge.  However, due to the number of lifts for navigational users located between the two 
bridges, Portsmouth Memorial Bridge, opens about 25% more frequently than the Sarah Mildred 
Long Bridge even though it has the higher “closed” vertical clearance.  The 2008 totals for the 
Portsmouth Memorial Bridge and Sarah Mildred Long Bridge are 4,023 and 3,178 respectively. 
 

Table 4  Number of Lifts for 2008 

Month 

Sarah Mildred 
Long Bridge 

Portsmouth Memorial Bridge 

Lift for Vessel 
to Pass Under 

Lift for Testing, 
Maintenance, 
Training, etc. 

Lift for Vessel 
to Pass Under 

Lift for Testing, 
Maintenance, 
Training, etc. 

January 239 3 271 7 
February 189 15 216 16 
March 182 51 189 15 
April 231 29 179 46 
May 258 29 297 9 
June 232 79 451 23 
July 274 52 525 5 
August 248 46 488 3 
September 226 70 427 3 
October 196 82 357 3 
November 137 17 246 4 
December 225 68 234 9 
Subtotal 2637 541 3880 143 
Total 3178 4023 

 
The following Figures 1 and 2 provide a summary of the lift height for both bridges.  Again, the 
lifts for testing, maintenance, and training have been excluded from Figures 1 and 2.  These 
charts show the number of lifts for ranges of lift heights along with a cumulative total of the 
number of lifts.  From this cumulative line, the number of lifts not needed if the bridge clearance 
vertical were to be increased can be read.  For instance, if the vertical clearance of the closed 
position for the Sarah Mildred Long Bridge were increased by 20’, about 200 or 8% of the lifts 
would not have been required in 2008.  More than a third of the lifts for the Sarah Mildred Long 
Bridge are between 46’ and 50’ high.  For the Portsmouth Memorial Bridge, more than a third of 
the lifts are between 36’ and 40’ high.  This difference in range of heights can be attributed to the 
Portsmouth Memorial Bridge having a “closed” clearance nine feet higher than the Sarah 
Mildred Long Bridge.  The Sarah Mildred Long Bridge accommodates a railroad line underneath 
the roadway deck. 
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Figure 1  Height of Lifts for 
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Figure 2  Height of Lifts for 
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The following Table 5 presents July 2008 data regarding number of vessels passing under either 
bridge during a lift.  For both bridges, about 70% of the lifts serve one vessel and a little more 
than 20% serve two vessels.   
 

Table 5  Number of Vessels Passing Under 
(July 2008) 

1 198 72% 364 69%
2 59 22% 110 21%
3 11 4% 35 7%
4 5 2% 10 2%
5 1 0% 3 1%
6 0 0% 0 0%
7 0 0% 0 0%
8 0 0% 2 0%

274 100% 524 100%

N
um

be
r o

f V
es

se
ls

D
ur

in
g 

Li
ft

Sarah Mildred Long 
Bridge

Portsmouth Memorial 
Bridge

Total  
 
Table 6 deals with the actual time that the roadways are closed due to lifts for river traffic.  The 
data is for July 2008 and excludes lifts with the sole purpose of testing, maintenance, training, etc.  
The lift logs of the bridges provided the “Time Span Open” and “Time Span Closed” and the 
bridges take one to two minutes for the bridge to lift up or down depending on the height of the 
bridge.  To calculate the length of the roadway closure, three minutes were added to the 
difference of “Time Span Open” and “Time Span Closed”.  The average closure time for the 
roadways over the Sarah Mildred Long and Portsmouth Memorial Bridges are 9.5 and 8.9 
minutes respectively.  Most ( 79% for Sarah Mildred Long Bridge and 85% for Portsmouth 
Memorial Bridge) of the lifts closed the road for seven to ten minutes. 
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Table 6  Length of Roadway Traffic 
(July 2008) 

5 1 0.4% 0 0.0%
6 8 2.9% 16 3.1%
7 10 3.7% 87 16.8%
8 115 42.3% 239 46.1%
9 55 20.2% 81 15.6%

10 36 13.2% 36 6.9%
11 12 4.4% 19 3.7%
12 6 2.2% 5 1.0%
13 1 0.4% 8 1.5%
14 5 1.8% 5 1.0%
15 4 1.5% 1 0.2%
16 6 2.2% 2 0.4%
17 2 0.7% 6 1.2%
18 4 1.5% 4 0.8%
19 2 0.7% 2 0.4%
≥20 5 1.8% 8 1.5%

Total 272 100.0% 519 100.0%

Portsmouth Memorial Bridge

8.9 Minutes

8 Minutes

Average 
Time

Median 
Time

M
in

ut
es

 R
oa

d 
C

lo
se

d

Sarah Mildred Long Bridge

9.5 Minutes

9 Minutes
 

 
d. Summary of Feedback from navigational users and those responsible for the river’s operation 
HNTB met on June 16, 2009 with users of the Piscataqua River and the United States Coast 
Guard (USCG).  A summary of the meeting is attached in Appendix C.  The consensus of this 
group was that if the horizontal and vertical clearances of the Sarah Mildred Long Bridge were 
increased to match the Portsmouth Memorial Bridge and the skew of the bridge with the river’s 
channel were reduced or eliminated, this would be a notable improvement to the users. 
 
Additionally, HNTB was provided from the U.S. Coast Guard the report “Water and Analysis 
Management System” (WAMS) for the Piscataqua River.  This survey ensures that the current 
system of navigational aids is effective and does not provide information relevant to this 
Technical Memorandum. 
 
Conclusions  
The two lower bridges crossing the Piscataqua River, the Portsmouth Memorial and Sarah 
Mildred Long Bridges, do present an obstacle to the navigational users as well as the roadway 
users.  The vertical clearances of 10 and 19 feet are much smaller than the 135 clearance provided 
by the I-95 High Level Bridge.  Because of these low clearances, both bridges must have lift spans 
to allow vessels to pass under.  For the busiest month, July, the Portsmouth Memorial Bridge 
opens an average of about 17 times a day with an average 9 minute roadway closure.  The vertical 
“closed” clearances would have to be raised significantly to reduce the openings.  For instance, 
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the clearance for the Sarah Mildred Long Bridge would have to be increased by more than 40 feet 
to reduce the number of lifts by 25%.  The navigational needs of the river present many 
challenges to addressing the overall transportation needs of the Kittery and Portsmouth. 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 
 

2006 HNTB Navigational Memo 
  



 INTEROFFICE  
CORRESPONDENCE 
 
 
To  From 

Nancy Mayville, NHDOT  John Watters/Addie Kim 

  Cc 

  Kevin Nyhan, NHDOT 

  Subject 

  

Memorial Bridge (U.S. Route 1) 
Rehabilitation Project-P-K 13678 
Summary of Navigational Survey 

  Date 
April 4, 2006   

    
This memo summarizes results from the navigational survey conducted in November 2005.  The intent of 
the navigational survey was to identify issues of concern and preferences for construction closures for 
rehabilitation of the Memorial Bridge. 
 
Navigational Survey Methods 
 
The navigational survey was conducted through mailings to navigational users.  Approximately 24 surveys 
were mailed on November 1, 2005 to navigational users, including industrial users (National Gypsum, 
Irving Oil, Granite State Minerals, Sea-3 Inc., Public Service of New Hampshire, Sprague Energy of New 
England, Tyco Telecommunications), the New Hampshire Port Authority, towing companies and pilots, 
boatyards, marinas, a boat hauler, commercial fisheries, and tourism-related uses (Isles of Shoals 
Steamship Company, Sail Amaryllis, Star Island Corporation).  Surveys were distributed with letters 
describing the project and return envelopes with postage.  
 
 
Navigational Survey Results 
 
Seventeen responses were received.  The results of the navigational surveys are summarized below. 
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 Locations/Types of Businesses 
 

The majority of survey responses received were from Portsmouth.  Eleven were from Portsmouth, three 
were from Newington, two were from Elliot, and one was from Dover.   

 
Approximately half of the responses represented the recreation industry (marinas, tourism), roughly 18% 
of the respondents were energy companies, roughly 18% were commercial, and 12% characterized their 
business as industrial in nature.   
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Seasonal Businesses 

 
Several questions addressed business closures or seasonal use, and responses to these were as follows: 
 
• 75% of businesses were not closed for a portion of the year.  Of the 25% of businesses reported being 

closed, the majority were tourism related or a boat hauler that were closed from November-February 
to March-April.   

• 41% reported not being seasonal businesses, and 59% were seasonal businesses.  Other seasonal uses 
included tug boat pilots, marinas, boatyards, an island-based conference center/hotel operator, and an 
education user. 

• The most important months for business were reported to extend from:  
o April, May, or June to  
o September, October, November, and December.   
 

One energy company reported September to May as being the key months for energy deliveries.   
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Use of Bridge by Navigational Users 
 

The number of navigational lifts required per week were reported to be less than eleven by most users 
(60% to 80%) for most months of the year.  The chart below reports the number of lifts by percentage of 
respondents and season.  The percentage of respondents requiring 11 to 30 lifts per week varied between 
roughly 7% and 33% throughout the year.  No survey respondents required more than 31 lifts per week in 
the spring (March to May) or fall (September to November), but 13% required more than 31 lifts per week 
in the summer and winter months.   
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The following charts present the results of the responses received on the percentages of time that various 
lift heights are required.  These are charted in terms of the seventeen individual responses received.   
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% of Lifts for Vessel Heights

0%

20%

40%

60%

80%

100%

120%

No Lift < 50ft 51-100ft 101-150ft

Height of Lift

%
 o

f T
im

e 
Li

ft 
Re

qu
ire

d

 
 
The chart below tracks results from each survey respondent (numbered from 1 to 17). 

 

% of Lifts per Vessel Heights
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Five respondents reported needing no navigational lifts between 5% and 100% of the time.  Five 
respondents reported that navigational lifts of less than 50 feet were required, with the percentages 
reported for this lift height varying between 1% and 100%.  Nine respondents reported that lifts of 
between 51 feet and 100 feet were required, and percentages for these lifts were reported as varying 
between 1% and 100%.  Eight respondents required lifts of between 101 feet to 150 feet (with percentages 
reported varying between 50% and 100% for this lift height).   
 
The following charts present the results of the responses received on the percentages of time that various 
beam widths for navigational vessels are required.  These are charted in terms of the seventeen individual 
responses received.   



Memorial Bridge (U.S. Route 1) Rehabilitation Project 
Navigation Surveys 
April 2006 
Page 5 of 9 

 
 
 

% of Vessels by Beam Widths
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The chart below tracks results from each survey respondent (numbered from 1 to 17). 
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Eight respondents required beam widths of less than 50 feet 100% of the time, with one respondent 
requiring a beam width of less than 50 feet 50% of the time.  Two respondents required beam widths of 
between 51 to 100 feet 10% of the time, one respondent required a 51-foot to 100-foot beam width 50% of 
the time, and four respondents required this beam width between 80% and 100% of the time.  Four 
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respondents required beam widths of 101 feet to 150 feet 70% to 100% of the time, with three respondents 
requiring this beam width 5% or 20% of the time.  One survey respondent reported requiring a beam 
width of greater than 150 feet 20% of the time.   
 

 
Effects on Navigational Uses 
 

Roughly half of the survey respondents had experienced previous closure of the Memorial Bridge.  Most 
of these respondents did not report a problem, with the exception of a commercial fishery and an energy 
company.  These outages were reported to interrupt shipments of freshly caught fish and fuel.   
 
Roughly 79% anticipated an impact from a temporary navigational bridge closure, compared to 21% that 
did not anticipate an impact.  Approximately 44% anticipated an impact from a vehicular bridge traffic 
detour, compared to 56% that did not anticipate an impact.   

 
Navigational Closures 
 

Approximately 35% of respondents could accommodate a navigational closure of 2 weeks or more, 
compared to 65% that could not accommodate a 2-week closure.  Of the respondents surveyed, the 
maximum length of time for a navigational closure that each business could accommodate is shown in the 
chart below.  Forty-five percent reported that a closure of 1 day could be accommodated, 27% could 
accommodate a closure of 2 to 3 days, and 18% could accommodate a 4 to 5 day closure.  No respondents 
reported being able to accommodate closures with lengths of 7 to 10 days or 11 to 14 days. 
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Comments Received 
 

The comments that were received are presented in the following table: 
 
 

Navigational Survey Comments Received 
 

Manufacturing 

Can accommodate 2-week closure if given sufficient (60 to 90 days) 
notice.  There is only negative potential for impact, disruption of 
primary raw material.  If there are extensive closures precluding shipping 
activity.   

Public Utility Coal shipments require bridge lifts 

Full Service Marina 
One day navigational closure at most during Apr-December.  Negative 
effect of temporary navigational closure - many customers would not 
have access to open waters causing them to rethink storing with us.   

Boat Hauling No effect to business due to temporary navigational closure. 
Commercial/Recreational
Public-Charter Company 

 Leave river on daily basis with fishing clients. Negative effect of 
temporary navigational closure - loss of business to other charterboats. 

Recreation (Sailing 
Charters) 

Business in tourism based, operate every day weather allows.  Any 
closures affecting navigation would shut down our business for the 
duration of the closure.  We depend on pedestrian and vehicular traffic 
as a convenient means of accessing our place of business.  Alternating 
one-way traffic would allow clients to reach our business directly and 
negatively, as our business utilizes the Memorial Bridge during every 
trip.  If we were provided dockage at Prescott Park during navigational 
closures, we would be able to continue our business, with adequate 
nearby parking becoming the next major challenge to overcome. 

Conference Center at 
Isles of Shoals 

1) Our business as of right now could accommodate a 2 week 
navigational closure of the Memorial Bridge, as long as one of the spans 
is free of scaffolding. Our boat makes two trips a day from Burge Dock 
out to Isles of Shoals, though it does not require a bridge lift at certain 
tides the antennas are close to hitting the bridge.  Thus if there was 
scaffolding across all three spans at one time we would have difficulties 
continuing on our schedule.  2) The effect of temporary navigational 
closure on our business would be that basically we could not get food out 
to the island (we have about 260 guests and 120 workers), we could not 
remove trash daily from the island, and also our staff would not be able 
to get off the island for their days off.  Though we could get around all 
this is we had advanced warning and was able to use another dock before 
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the Memorial Bridge.  3)  The time of rehabilitation of the Memorial 
Bridge shouldn't really have an impact on our business other than the 
amount of navigational closures, and when those occur.   

Marine Towing & 
Salvage/Marina 

No effect of closure on business. 

Commercial Fishing 

As much advanced notice of a closure as possible will help, but once 
loaded, boats, will have to land ASAP.  Our boats carry a perishable 
product (lobsters and fish).  Inability to land and offload in a timely 
manner will be catastrophic.  Our vessels work in 4 different fisheries 
and use the bridge daily or weekly depending upon the type of fishery 
and location of the fish when caught.  We can accommodate short 
closures of up to a day or so, provided there is enough advance notice to 
plan fishing trips around them.  We operate 12 boats, each with its own 
schedule, working 7 days/week year-round. 

Ship Docking 

Negative effect on business if closed more than 3-4 days, loss business.  
Need bridge to lift to transport goods.  How about replacing the bridge 
and leaving center span out until last.  When entire bridge has been 
replaced, float in new center span and attach cables.  Have counter 
weights and cables pre-run so bridge is not closed so many days.  We do 
not want to lose any business because of bridge being closed for extended 
period.  The business on the river would have to send trucks to Portland 
and Boston if they run out of cargo.  We would hate that because we are 
already competing with them. 

River Piloting Service 
Negative effect of temporary bridge closure - lost revenue.  Need bridge 
open for vessel traffic. 

Propane Import & 
Distribution 

Negative effect of temporary bridge closure - vessel delay and product 
shortage. 

Nonprofit 
Need to know schedule of closure months in advance to plan 
accordingly. 

Boat Storage & Repair 
Do not schedule bridge closure during May to mid-July and not during 
September through November, would lose a tremendous amount of 
business, especially September to November.   

State Marine Terminal 
We would need to schedule around it, may cost money while a vessel is 
anchorage or at the pier.   
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Passenger Sightseeing 
Cruise Boat 

Need lifts for mid-June to mid-October.  Our entire business is based on 
the ability to get under the Memorial Bridge.  All of our tours public, 
school fieldtrips, etc. are sold as including the sights of Portsmouth 
Harbor and the Isles of Shoals.  All of our weddings want to go this 
route, and even our fall foliage cruises go to the entrance as everyone 
loves the lighthouses.  The lighthouses, forts, naval yard, old port 
waterfront, etc. are critical to providing the product our customers are 
willing to pay for.  From June to Labor Day we operate 3 trips almost 
every day that require 2 lifts each.  September, October, and May our 
schedule is lighter.  We seldom do cruises in April and early May is light. 
Additionally, we are much slower after Columbus Day and do not need 
to cruise the entire month of November.  December we offer limited 
Christmas parties, but this could be flexible.  Understanding the 
importance of the project we are certainly open to trying to work a 
different schedule during the slower months, but we could honestly only 
do this for 2 days out of the week where we might not offer tours.  But, 
closing the lift for one week, let alone two would cause extreme hardship 
on a business that is challenging enough due to the weather and 
economy.   

Petroleum products 
storage and distribution 

Can only schedule June-July-August when demand for product is lowest. 
Negative effect of temporary navigational closure-Possible inventory 
depletion.  This facility is a key factor in distribution of petroleum 
products (including heating oils) in this region.  Any closure that delayed 
ships from delivering those products to this terminal could create severe 
shortages in this region.  Thank you for allowing us the opportunity to 
provide input to this process.  

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
 

33 CFR §117.531 
  



 

Title 33: Navigation and Navigable Waters 
PART 117—DRAWBRIDGE OPERATION REGULATIONS 
Subpart B—Specific Requirements 
Maine 
 
§ 117.531   Piscataqua River. 
 
(a) The following requirements apply to all bridges across the Piscataqua River: 

 
(1) Public vessels of the United States, state and local vessels used for public safety, vessels 
in distress, commercial vessels over 100 gross tons, inbound ferry service vessels and 
inbound commercial fishing vessels shall be passed through the draws of each bridge as 
soon as possible without delay at any time. The opening signal from these vessels is four 
or more short blasts of a whistle, horn or a radio request. 
(2) The owners of these bridges shall provide and keep in good legible condition 
clearance gauges for each draw with figures not less than 18 inches high designed, 
installed and maintained according to the provisions of §118.160 of this chapter. 
(3) Trains and locomotives shall be controlled so that any delay in opening the draw shall 
not exceed five minutes. However, if a train moving toward the bridge has crossed the 
home signal for the bridge before the signal requesting opening of the bridge is given, that 
train may continue across the bridge and must clear the bridge interlocks before stopping. 
(4) Except as provided in paragraphs (b) through (c) of this section the draws shall open 
on signal. 

 
(b) The draw of the Memorial (US 1) bridge, mile 3.5, shall open on signal; except that from 15 
May through 31 October, from 7 a.m. to 7 p.m., the draw need be opened only on the hour and 
half hour for recreational vessels and commercial vessels less than 100 gross tons except as 
provided in (a)(1). 
 
(c) The draw of the Sarah M. Long (Route 1 Bypass) bridge, mile 4.0, shall open as follows: 

 
(1) The main ship channel draw shall open on signal; except that from 15 May through 31 
October, from 7 a.m. to 7 p.m., the draw need be opened only at quarter of and quarter 
after the hour for recreational vessels and commercial vessels less than 100 gross tons 
except as provided in (a)(1). 
(2) The secondary recreation draw shall be left in the fully open position from 15 May 
through 31 October except for the crossing of a train in accordance with (a)(3) above. 

 
[CGD1–89–111, 55 FR 13275, Apr. 10, 1990] 
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Navigation Needs Meeting 
June 16, 2009 
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Fiscal Year Ridership 

1998 170,218 

1999 179,831 

2000 199,967 

2001 211,920 

2002 212,502 

2003 242,235 

2004 293,917 

2005 316,867 

2006 354,433 

2007 375,535 

2008 398,853 

Source: 2009-2035 Long Range Transportation Plan, Rockingham Planning Commission 

 

 

 

Bus Route Weekday 1 Weekend 2 

COAST   

     Rt. 2 Northbound 60 - 120 min 135 – 210 min 

     Trolley 40 55 – 105 min 105 – 135 min 

     Trolley 41 45 – 60 min 105 – 120 min 

Wildcat Transit   

     Rt. 4 70 – 150 min  140 – 240 min  

C & J 20 – 60 min 60 min 

1. Source:  http://www.coastbus.org/, http://www.ridecj.com/, and http://www.unh.edu/transportation/wildcat/index.htm. 

2. No peak times are given on bus schedules. Times are based off of an entire weekday schedule. 

3. COAST buses do not operate on Sunday. 

4. Most current schedule for each bus route is obtained from their websites (5/20/2009). 

http://www.coastbus.org/
http://www.ridecj.com/
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Date 

19 June 2009 

To 

File 49244 

From 

Chad Havu 

Subject 

Maine – New Hampshire Connection Study 
Seasonal Adjustment Factor Calculation 

Technical 
Memorandum 

 

Background 
HNTB  was  contracted  by  the  Maine  Department  of  Transportation  (MaineDOT)  and  New 
Hampshire  Department  of  Transportation  (NHDOT)  to  conduct  a  transportation  needs  study 
(Connections  Study)  between  Portsmouth,  New    Hampshire  and  Kittery,  Maine  over  the 
Piscataqua River.   
 
HNTB collected turning movement count (TMC) data during April of 2009 and automatic traffic 
recorder  (ATR) data during April and May of 2009.   This data will be used to convert the TMC 
data to 2009 peak hour conditions.   For purposes of this study, the “peak hour”  is assumed to 
represent a typical weekday AM and PM peak experienced during the summer months of July 
and August.  Furthermore, a “weekday” is considered to be Monday through Thursday. 
 

Purpose 
The purpose of  this memorandum  is  to document  the methodology and assumptions used  in 
developing  a  systemwide  seasonal  adjustment  factor.    The  systemwide  seasonal  adjustment 
factor will be used to convert the raw TMC data (collected by HNTB during April of 2009) to the 
summer weekday peak hour conditions.  Three conditions will be considered: an AM peak hour, 
a PM peak hour, and a systemwide peak hour (as defined by bridge volumes on the lower level 
crossings). 
 

Methodology 
HNTB  employed  a  two‐step methodology  for developing  its  systemwide  seasonal  adjustment 
factor.  The first step was to analyze available MaineDOT and NHDOT historical summer month 
data.  This data was used for two purposes: (1) to assess the extent to which summer peak‐hour 
volumes have changed since 2003; and (2) to generate a set of projected peak‐hour volumes for 
the  summer  of  2009.    The  second  step was  to  compare  the  projected  2009  summer  traffic 
volumes  to  the  unadjusted  ATR  volumes  (collected  in  April  of  2009)  in  order  to  develop  a 
seasonal adjustment factor.  This systemwide seasonal adjustment factor will be used to adjust 
the TMC data, also collected in April of 2009, to a peak hour condition.  Each step is explained in 
greater detail in the following sections. 
 



It is important to note that all ATR volumes are unadjusted and based on “axle count” data. No 
axle corrections were made. 
 

Annual Growth Factor 
Historical  summer  ATR  data  on  the  Memorial  and  Sarah  Long  bridges  was  analyzed  to 
understand  the annual changes  in both  the peak hour and daily average  traffic volumes.   The 
hourly traffic volumes for these time periods are shown in Table 1.  The table depicts combined 
traffic counts from both bridges  (Memorial and Sarah Long) and from both directions  (NB and 
SB).  Note that the volumes on the high‐level (I‐95) crossing are not factored into this analysis. 
 

Table 1 – Unadjusted Historical Summer Month Average Weekday Traffic Volumes 

Mem. S. Long Comb. Mem. S. Long Comb. Mem. S. Long Comb. Mem. S. Long Comb.

0:00 88 139 227 72 145 217 89 172 260 91 194 285
1:00 49 92 141 43 76 119 49 90 139 54 74 127
2:00 24 80 103 20 82 102 23 69 92 24 77 101
3:00 20 78 98 18 108 126 12 110 122 18 92 110
4:00 30 138 167 40 266 306 52 247 299 49 223 271
5:00 124 444 568 166 470 636 176 583 759 151 642 793
6:00 358 817 1,174 311 871 1,182 345 671 1,015 291 694 985
7:00 551 838 1,389 602 851 1,453 627 811 1,438 485 774 1,259
8:00 650 792 1,442 665 875 1,540 701 843 1,544 638 774 1,412
9:00 596 765 1,361 667 848 1,515 667 713 1,380 615 843 1,458
10:00 702 949 1,652 715 935 1,650 700 853 1,553 677 843 1,520
11:00 749 1,057 1,806 792 939 1,731 781 901 1,682 772 1,039 1,811
12:00 781 1,039 1,819 815 1,088 1,903 850 945 1,795 843 1,023 1,866
13:00 824 1,057 1,881 824 1,021 1,845 872 915 1,787 826 997 1,822
14:00 774 1,091 1,866 845 1,198 2,043 831 1,003 1,834 851 1,126 1,977
15:00 955 1,453 2,408 980 1,464 2,444 966 1,433 2,399 1,001 1,398 2,399
16:00 1,006 1,358 2,364 1,067 1,346 2,413 1,004 1,301 2,304 912 1,301 2,212
17:00 951 1,297 2,247 1,084 1,161 2,245 1,066 1,172 2,238 943 1,203 2,145
18:00 755 996 1,751 758 829 1,587 733 844 1,577 721 876 1,597
19:00 601 718 1,318 618 682 1,300 603 579 1,182 528 704 1,232
20:00 514 650 1,164 533 491 1,024 497 462 959 460 518 977
21:00 403 448 850 354 388 742 377 317 693 329 417 746
22:00 257 308 565 246 251 497 264 216 480 218 231 449
23:00 158 268 426 157 217 374 151 171 322 135 186 320

Total 11,920 16,872 28,787 12,392 16,602 28,994 12,436 15,421 27,853 11,632 16,249 27,874

July‐07

Time

August‐03 June‐05 June‐07

Source: 
• 2003 data from New Hampshire DOT 
• All other data from MaineDOT 

 
In Table 1, the cells with the light shading and bold font represent the AM peak‐hour volumes, 
while the cells with dark shading and bold (white) font represent the PM peak‐hour volumes. 
 
Three important observations may be drawn from Table 1: 

o First,  the summer AM peak hour consistently occurs between 8am and 9am.   The 
volumes  fluctuate moderately, with  an  average  value  of  1480  vehicles  per  hour 
(vph). 



o Second, the summer PM peak hour consistently occurs between 3pm and 4pm.  The 
volumes are relatively consistent, with an average value of 2410 vph.  It is over 60% 
higher than the AM peak‐hour volume. 

o Third,  in both the AM and PM peak hour, there has been virtually no growth over 
time.  The volumes observed in 2007 were nearly identical to the volumes observed 
in 2003.  

 
Based on  these observations, no annual growth  factor was applied  to  the historical weekday 
summer traffic data.  Therefore, the 2009 summer peak hour condition for both the AM and PM 
peak hour is assumed to be consistent with the peak volumes observed throughout this decade.  
The analysis will go forward on the assumption of an AM peak‐hour volume of 1,480 vph and a 
PM peak‐hour volume of 2,410 vph. 
 

Seasonal Adjustment Factor 
ATR data collected in April of 2009 was compiled in order to establish spring weekday peak hour 
volumes.  These volumes are shown in Table 2. 
 

Table 2 – Spring 2009 Combined Bridge Volumes, Based on April 2009 ATR Count Data 

Hour Mon Tue Wed Thu
12:00 AM 187 200 251
1:00 AM 75 101 92
2:00 AM 90 75 79
3:00 AM 108 97 99
4:00 AM 285 294 299
5:00 AM 826 813 791
6:00 AM 986 961 929
7:00 AM 1,215 1,238 1,285
8:00 AM 1,329 1,317 1,263
9:00 AM 1,259 1,218 1,019
10:00 AM 1,241 1,215 1,270
11:00 AM 1,512 1,508 1,488
12:00 PM 1,650 1,521 1,534
1:00 PM 1,631 1,577 1,500
2:00 PM 1,748 1,672 1,750
3:00 PM 2,166 2,101 2,133
4:00 PM 2,232 2,088 2,181
5:00 PM 1,874 1,968 2,007
6:00 PM 1,337 1,391 1,548
7:00 PM 967 1,067 1,099
8:00 PM 757 769 855
9:00 PM 488 515 560
10:00 PM 309 391 396
11:00 PM 190 214 226
Total 18,102 24,357 24,861 6,107  

 
The following observations may be drawn from Table 2: 

• As  with  the  summer  data  (documented  in  Table  1),  the  spring  AM  peak  typically 
observes its peak from 8am to 9am.  The one exception occurred on Thursday, when the 



7am‐8am hour was  just slightly greater  than  the 8am‐9am hour.   Overall,  the average 
AM peak‐hour volume was 1,310 vph. 

• Afternoon traffic crossing the lower level bridges experiences a sustained peak between 
3pm and 5pm.   Therefore, for comparison with the summer data documented  in Table 
1, we  took  the average value of all hourly data between 3pm and 5pm.   The average 
hourly volume during this 2‐hour peak period was 2,150 vph. 

 
The seasonal adjustment factor was calculated using the following formula: 
 

1
____2009
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⎠

⎞
⎜⎜
⎝
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Recommendations 
HNTB recommends the following course of action in moving forward with the traffic analysis: 
 

1. Apply  the  following adjustment  factors  to  the  turning movement data,  virtually all of 
which was collected in April 2009: 

a. Increase the AM data by 13% to generate the seasonally adjusted AM volumes. 
b. Increase the PM data by 12% to generate the seasonally adjusted PM volumes. 

2. Extract  the peak‐hour volumes  for each  intersection.   These volumes would  represent 
the seasonally adjusted PM peak‐hour volumes for each location. 

3. Identify the peak hour for the combined bridge volumes.   (An initial review of the data 
indicates  that  the  combined volumes on both bridges  reach a peak between 3:45pm‐
4:45pm.) 

4. Extract the volumes for all  intersections from this time period.   These would represent 
the seasonally adjusted systemwide peak‐hour volumes. 

5. Perform a network balancing in order to develop the seasonally adjusted and balanced 
systemwide  peak‐hour  volumes.    This  would  include  reviewing  historical  turning 
movement  count data  (provided by MaineDOT)  in order  to account  for  the  impact of 
Route 1 construction that was ongoing during the period in which the 2009 ATR and TM 
counts were conducted. 

6. Conduct traffic modeling and analysis for 3 conditions: 
a. Seasonally  adjusted  AM  volumes  (with  a  unique  peak  hour  for  each 

intersection); 
b. Seasonally  adjusted  PM  volumes  (with  a  unique  peak  hour  for  each 

intersection); and 



c. Seasonally adjusted and balanced systemwide peak‐hour volumes (based on the 
volumes  observed  during  the  time  period  in  which  the  bridges  reach  their 
combined peak volume). 
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Purpose.   

The purpose of this memorandum is to summarize HNTB’s approach to adjusting “no-build” volumes on 

the Piscataqua River crossings. 

Background.   

A structural analysis of the Memorial Bridge has led to the conclusion that the bridge will fail in one to 
four years if no significant improvements are undertaken.  For this reason, it has been concluded that 
the “No-Build” scenario for the year 2035 should not include the Memorial Bridge.  This decision reflects 
the reality that, if nothing is done, the bridge will soon be unable to serve any traffic at all. 
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For this reason, it was necessary to address two basic questions concerning peak-hour traffic. 

 The first is: “How many bicyclists and pedestrians would convert to vehicular traffic if the 
Memorial Bridge were closed?” 

 The second is: “How many vehicles that currently use the Memorial Bridge will no longer make 
the river crossing if the Memorial Bridge is closed?” 

This memorandum will address both questions, based on information derived from the origin-
destination surveys conducted in May 2009 (for vehicles) and July2009 (for bicyclists and pedestrians). 

Approach.   

Bike-Ped Conversion 
First, HNTB estimated the volume of pedestrians and bicyclists that would likely convert to motorists in 
the event of the closure of the Memorial Bridge.  This estimation was based on trip purpose data 
collected during the weekday origin-destination survey that was conducted on July 16, 2009.   

When bicyclists and motorists were interviewed, they were asked to classify their trip into one of the 
following categories: 

1. Personal business 
2. Home-to-work (or vice-versa) 
3. Exercise 
4. Shopping 
5. Dining 
6. Recreation / leisure 
7. Other 

 

HNTB then divided these categories into “discretionary” and “non-discretionary” trips.   

 Discretionary trips were trips that didn’t need to be made across the bridge.  It was assumed 
that the last five types of trips noted above were all discretionary; that is, they could be shifted 
with relative ease to a different destination.  For example, people using the bridge for exercise 
could continue to exercise even in the absence of the bridge. 

 Non-discretionary trips, on the other hand, were trips that would need to be made regardless of 
the existence of the bridge.  The first two types of trips noted above (“personal business” and 
“home-to-work”) are assumed to both be “non-discretionary”.  Even if the bridge is removed, 
these trips will continue to cross the river.  And since the alternative crossings (the Sarah Long 
Bridge and the I-95 Bridge) both prohibit pedestrians, these trips would have to become 
vehicular trips. 

The table below summarizes the number of non-discretionary trips during the peak travel period, from 
3pm through 5pm.  The table also shows how these trips compare to all bike-ped trips taken during this 
timeframe. 
 



3 

 

Non-Discretionary Trip Summary 

Time Period Non-Discretionary Trips Total Bike-Ped Trips Non-Discretionary % 

3:00 - 3:15 6 14 42.9% 
3:15 - 3:30 8 11 72.7% 
3:30 - 3:45 8 12 66.7% 
3:45 - 4:00 5 6 83.3% 
4:00 - 4:15 2 18 11.1% 
4:15 - 4:30 8 16 50.0% 
4:30 - 4:45 2 6 33.3% 
4:45 - 5:00 2 9 22.2% 
Total 41 92 44.6% 
“Non-Discretionary Trips” include work-to-home trips and personal business trips 

As the table indicates, the peak hour from the perspective of non-discretionary trips is from 3:30-
4:30pm.  This closely corresponds to the timing of the systemwide peak hour, which occurs from 3:45-
4:45pm.  During this timeframe, a total of 23 non-discretionary trips were made.   

Therefore, it is assumed that 23 bike-ped trips will become vehicular trips during the peak hour. 

The origin-destination data was subsequently reviewed in order to discern the direction and specific 
origin-destination pairs of these trips.  This information is summarized in the table below. 

Origin-Destination Details of Non-Discretionary Trips 

Dir Origin Destination Volume 

NB Downtown Portsmouth Golden Harvest 2 
NB Prescott Park Kittery 2 
NB Downtown Portsmouth Downtown Kittery 2 
SB PNS Hampton 2 
SB PNS Downtown Portsmouth 11 
SB Beach Pea Bakery Downtown Portsmouth 2 
SB Downtown Kittery Downtown Portsmouth 2 

 

In short, if the Memorial Bridge were to close, then it is anticipated that 6 NB and 17 SB trips vehicular 
crossings would be added to the other bridges.  These additional trips are due to the fact that some 
bicyclists and pedestrians must still make the crossing, and the only available option will be to use a 
motorized vehicle. 

Vehicular Diversions 
Next, HNTB estimated the volume of traffic that would likely not make the crossing if the Memorial 
Bridge were to be closed.  The basic premise underlying this analysis was that vehicles currently using 
the Memorial Bridge during the peak hour would not make the crossing if they met the following two 
criteria: 

1. They were making an internal trip, from the perspective of the study area.  In other words, they 
were traveling from Portsmouth to Kittery, or vice-versa. 

2. They were making a discretionary trip.  This is any kind of trip other than the following: 
a. Home-to-work 
b. Home-to-personal business 
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c. Work-based (i.e. one trip end is at work) 
 

In other words, it was assumed that vehicles would not make the river crossing if they were making 
short, discretionary trips.  These trips would be shifted to a more local destination that would not 
require a river crossing. 

The following table provides some examples of some trips, along with a summary of why they either 

would or would not be eliminated from the river crossings: 

Trip Examples 

Trip Purpose Eliminated? Reason 

Downtown Portsmouth to 
Kittery Malls 

Home-to-
shopping 

No Destination lies outside the study 
area 

Downtown Portsmouth to 
Badger Island pizza shop 

Home-to-other Yes Discretionary trip lying entirely 
within the study area 

Badger Island to Fox Run Mall Home-to-
shopping 

No Destination lies outside the study 
area 

Downtown Portsmouth to 
Portsmouth Naval Shipyard 

Home-to-work No Trip type is not discretionary 

Walker St. (Kittery) to 
Portsmouth Public Library 

Home-to-
leisure 

Yes Discretionary trip lying entirely 
within the study area 

Strawberry Banke to Loco Coco’s 
Tacos 

Recreation-to-
other 

Yes Discretionary trip lying entirely 
within the study area 

 

In order to estimate the percentage of internal trips, HNTB reviewed the origin-destination data that 
had been collected during the survey conducted on May 19, 2009.  This review (which can also be found 
in Figure 16 of the Connections Origin-Destination Survey – Summary Report) indicated the following: 

 NB – 31.0% of all NB trips across the Memorial Bridge are “internal trips”, with origins and 
destinations both lying within the study area 

 SB – 43.7% of all SB trips across the Memorial Bridge are “internal trips” 
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The next step involved identifying the percentage of discretionary trips.  Based on factored data from 
the full 3-hour survey period (3pm-6pm), we found the following: 

 NB – 37.0% of all NB trips across the Memorial Bridge are discretionary trips 

 SB – 29.2% of all SB trips across the Memorial Bridge are discretionary trips 
 
In order to estimate the volume of shifting trips, HNTB simply multiplied the percentage of “internal” 
trips by the percentage of “discretionary” trips.  The result was as follows: 

 NB disappearing = 31.0% * 37.0% = 11.4% 

 SB disappearing = 43.7% * 29.2% = 12.7% 
 
In other words, it is estimated that roughly 1 out of every 8 peak-hour trips currently using the Memorial 
Bridge will shift to a local destination not requiring a river crossing if the Memorial Bridge is removed. 
 
In order to estimate the actual number of shifting vehicles, it is necessary to multiply the total peak-hour 
volume by the percentage of disappearing vehicles.  The result is as follows: 

 NB shifting volume = 11.4% * 528 = 60 vehicles 

 SB shifting volume = 12.7% * 462 = 59 vehicles 
 
In summary, it is expected that approximately 60 vehicles in each direction will no longer make the river 
crossing if the Memorial Bridge is closed. 
 
In order for this information to support the travel demand modeling effort, it was necessary to break 
this data down into more detailed origin and destination pairs.  The tables below summarizes this 
breakdown.  It is based on the distribution of trips that were documented in Appendix A of the 
Connections Origin-Destination Survey – Summary Report. 
 
Memorial Bridge Northbound – Diverted Volume 

 Destination 

8 9 10 11 12 

O
ri

gi
n

 

1 2 14 0 7 5 

2 1 4 1 5 1 

3 0 1 0 2 0 

4 0 1 0 2 1 

5 0 1 0 0 0 

6 0 3 1 0 1 

7 1 3 0 1 2 

 
Memorial Bridge Southbound – Diverted Volume 

 Destination 

1 2 3 4 5 6 7 

O
ri

gi
n

 

8 6 4 1 1 0 2 1 

9 11 6 0 1 0 3 2 

10 1 0 0 0 0 0 0 

11 7 2 1 0 0 1 1 

12 6 1 0 1 0 0 0 
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Summary.   
The following points summarize HNTB’s findings: 
 
Northbound traffic 

 6 vehicles will be added to the total volume of river crossings.  These represent bicyclists and 
pedestrians making non-discretionary trips.  When the Memorial Bridge is removed, they will 
need to make the crossing by vehicle. 

 60 vehicles will be removed from the total volume of river crossings.  These represent vehicles 
making short, discretionary trips that will shift their trips to local destinations that won’t require 
a river crossing. 

 The net effect is a decrease of 54 NB river crossings. 
 
Southbound traffic 

 17 vehicles will be added to the total volume of river crossings.  These represent bicyclists and 
pedestrians making non-discretionary trips.  When the Memorial Bridge is removed, they will 
need to make the crossing by vehicle. 

 59 vehicles will be removed from the total volume of river crossings.  These represent vehicles 
making short, discretionary trips that will shift their trips to local destinations that won’t require 
a river crossing. 

 The net effect is a decrease of 42 SB river crossings. 
 
 
Any questions concerning the contents of this memorandum should be directed to Todd Pendleton at 
tpendleton@hntb.com. 

mailto:tpendleton@hntb.com
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2 84 45 88 47 167 105 59 219 
3 114 56 119 59 10 143 74 13 

4 113 52 118 54 28 142 69 37 

5 152 75 159 79 108 190 99 142 

6 70 34 73 36 79 88 45 104 

8 104 47 109 49 0 130 62 0 

10 9 4 9 4 80 11 5 105 

13 116 56 121 59 14 145 74 18 

16 51 21 53 22 0 64 28 75 

18 101 53 106 56 27 127 70 35 

19 75 55 78 58 54 94 72 71 

20 334 185 361 194 91 432 244 120 

21 104 46 109 48 92 130 61 121 

22 176 81 184 85 58 220 107 58 
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 Pop Hsh Jobs Pop Hsh Jobs Pop Hsh Jobs 

261 55 23 86 57 23 102 61 26 135 

264 198 84 1734 205 85 2059 219 95 2720 

267 222 100 10 230 101 12 246 113 16 

268 99 52 22 102 52 26 110 59 35 

269 151 104 565 156 105 671 167 117 886 

272 0 0 90 0 0 107 0 0 141 

273 48 21 158 50 21 188 53 24 248 

274 205 102 20 212 103 24 219 111 31 

275 23 15 185 24 15 220 22 15 290 

276 619 275 29 640 277 34 657 297 45 

277 263 137 76 272 138 90 275 146 119 

278 13 6 23 13 6 27 12 6 36 

279 55 35 40 57 35 48 55 35 63 

280 94 63 361 97 64 429 104 71 566 

281 0 0 188 0 0 223 0 0 295 

282 77 56 527 80 57 626 77 57 827 

283 553 305 425 572 308 505 638 322 667 

284 84 57 142 87 58 169 93 64 223 

285 86 60 380 89 61 451 95 68 596 

286 10 7 513 10 7 609 11 8 805 

287 0 0 583 0 0 692 0 0 915 

288 52 28 134 54 28 159 58 32 210 

289 3 2 315 3 2 374 3 2 494 

290 0 0 38 0 0 45 0 0 60 

291 91 72 171 94 73 203 96 77 268 

293 33 27 135 34 27 160 37 30 212 

295 155 78 154 160 79 183 164 84 242 

296 162 109 310 168 110 368 180 123 486 

297 218 166 141 225 167 167 242 187 221 

298 191 65 60 197 66 71 206 71 94 

299 85 53 20 88 53 24 94 60 31 

302 340 213 103 352 215 122 377 240 162 

306 700 397 24 724 401 29 735 426 38 

308 96 54 425 99 54 505 106 61 667 

309 144 73 2 149 74 2 160 82 3 

357 0 0 6 0 0 7 0 0 9 

358 52 32 293 54 32 348 58 36 460 

359 33 30 231 34 30 274 37 34 362 

360 4 2 18 4 2 21 4 2 28 

361 0 0 59 0 0 70 0 0 93 
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Outdoor Sound Levels 

Sound Pressure 

(Pa)  

Sound Level 

(dBA) Indoor Sound Levels 

 6,324,555 - 110 Rock Band at 5 meter 

Jet Over-Flight at 300 meter  - 105  

 2,000,000 - 100 Inside New York Subway Train 

Gas Lawn Mower at 1 meter  - 95  

 632,456 - 90 Food Blender at 1 meter 

Diesel Truck at 15 meter  - 85  

Noisy Urban AreaDaytime 200,000 - 80 Garbage Disposal at 1 meter 

  - 75 Shouting at 1 meter 

Gas Lawn Mower at 30 meter 63,246 - 70 Vacuum Cleaner at 3 meter 

Suburban Commercial Area  - 65 Normal Speech at 1 meter 

 20,000 - 60  

Quiet Urban AreaDaytime  - 55 Quiet Conversation at 1 meter 

 6,325 - 50 Dishwasher Next Room 

Quiet Urban 

AreaNighttime 

 - 45  

 2,000 - 40 Empty Theater or Library 

Quiet SuburbNighttime  - 35  

 632 - 30 Quiet Bedroom at Night 

Quiet Rural AreaNighttime  - 25 Empty Concert Hall 

Rustling Leaves 200 - 20  

  - 15 Broadcast and Recording Studios 

 63 - 10  

  - 5  

Reference Pressure Level 20 - 0 Threshold of Hearing 

PA MicroPascals describe pressure. The pressure level is what sound level  monitors measure. 

dBA A-weighted decibels describe pressure logarithmically with respect to 20 Pa (the reference pressure level). 

 

 

Comment [rf1]: 
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Activity 
Category 

                
Leq(h)* 

                                                                                       
Description of Activity Category     

A 57 (Exterior) Lands on which serenity and quiet are of extraordinary 
significance and serve an important public need and where the 
preservation of those qualities is essential if the area is to 
continue to serve its intended purposes. 

   
B 67 (Exterior) Picnic areas, recreation areas, playgrounds, active sports areas, 

parks, residences, motels, hotels, schools, churches, libraries, 
and hospitals. 

   
C 72 (Exterior) Developed lands, properties, or activities not included in 

Categories A or B above. 

   
D -- Undeveloped lands 

   
E 52 (Interior) Residences, motels, hotels, public meeting rooms, schools, 

churches, libraries, hospitals, and auditoriums. 

* Leq(h) is an energy-averaged, one-hour, A-weighted sound level in decibels (dBA). 

Source: 23 CFR Part 772 from the Code of Federal Regulations (CFR) - Procedures for Abatement of Highway Traffic Noise 

and Construction Noise. 
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Monitoring Location Measured Sound Level (dBA) 

Kittery, ME  
M1-Oak Terrace - western cul-de-sac 55 
M2-Bridge St / Oak Terrace – at Condos 62 
M3-Commercial St – half way between Government St & Water St 50 
M4-Badger Is West - east end of cul-de-sac 53 
  
Portsmouth, NH  
M5-Albacore Park - northwest corner of parking lot 56 
M6-Northwest  St - between #136 and #76 61 
M7-High St - southwest corner of High St & Hilton Connector 53 
M8-Court St - 100 feet south of Atkinson St 60 
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Technical Memorandum No.  15 

 

Date (month/year):  November 2009 

 

Subject:  Evaluation of Traffic Data during Closure of Memorial Bridge 

 

 

Purpose.   

The purpose of this memorandum is to summarize HNTB’s evaluation of traffic volumes on the 

Piscataqua River crossings between Kittery and Portsmouth.  This evaluation compares volumes from 

before the closure of the Memorial Bridge with volumes after the closure.  The Memorial Bridge was 

closed to vehicular traffic from October 16th through November 20th, 2009. 

Background.   

The travel demand model employed in the Maine-NH Connections Study will be used, among other 
purposes, to evaluate the extent to which traffic may shift if the Memorial Bridge were ever closed.  The 
temporary closure of the bridge from mid-October through mid-November 2009 (needed in order to 
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facilitate some emergency repairs) provided an opportunity to see how traffic patterns would, in fact, 
respond to such a closure.  HNTB collected traffic data during the closure to examine the extent to 
which traffic on I-95 and the Sarah Long Bridge actually changed.  The intent of the study was to provide 
some “real-world” results to compare with model results. 

Approach.   
HNTB took the following approach to comparing “pre-closure” and “post-closure” traffic data.  The 

analysis focused on average weekday traffic conditions. 

 

First, we assembled all pre-closure traffic data.  This data had been previously collected during the 

following time periods: 

 Memorial Bridge – Tuesday, 14 Apr 09 through Thursday, 16 Apr 09 

 Sarah Long Bridge – Monday, 27 Apr 09 through Wednesday, 29 Apr 09 

 I-95 Bridge – Tuesday, 14 Apr 09 through Wednesday, 15 Apr 09 

 

Second, we factored the bridge data using MaineDOT’s “group mean factors”.  HNTB employed the 

following factors: 

 Memorial Bridge – 0.97 (Group I traffic, 2nd week in April) 

 Sarah Long Bridge – 0.97 (Group I+II traffic, 4th week in April) 

 I-95 Bridge – 1.13 (based on specific factor sheet developed from the permanent traffic count 

station at this location, for the 2nd week in April) 

 

The hourly traffic results, broken out by location and by direction, are summarized in Table 1. 
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Table 1 – Bridge Volume Summary, Pre-Closure 

NB SB NB SB NB SB NB SB Total

0:00 34 77 29 21 266 179 329 277 605

1:00 30 29 16 7 180 138 225 175 400

2:00 26 34 6 6 145 145 176 184 361

3:00 39 42 7 3 172 225 218 271 489

4:00 166 74 27 12 250 425 443 511 954

5:00 463 158 123 39 571 1,070 1,157 1,267 2,424

6:00 343 317 143 118 921 2,033 1,408 2,469 3,877

7:00 254 466 176 303 1,510 3,059 1,940 3,828 5,768

8:00 260 471 179 358 1,633 2,967 2,072 3,796 5,868

9:00 312 391 216 288 1,694 2,259 2,222 2,939 5,161

10:00 376 351 251 252 1,850 2,107 2,477 2,710 5,187

11:00 449 394 323 286 2,158 2,005 2,930 2,685 5,615

12:00 424 410 373 299 2,077 2,066 2,873 2,775 5,648

13:00 444 396 337 341 2,104 2,098 2,885 2,836 5,721

14:00 491 490 373 346 2,308 2,357 3,172 3,193 6,365

15:00 548 698 393 423 2,788 2,631 3,729 3,752 7,480

16:00 657 624 456 373 3,112 2,525 4,225 3,522 7,747

17:00 626 425 510 342 3,084 2,323 4,221 3,090 7,310

18:00 396 336 359 313 2,088 1,677 2,843 2,326 5,169

19:00 286 244 291 220 1,583 1,158 2,159 1,622 3,781

20:00 229 173 226 162 1,149 859 1,604 1,194 2,798

21:00 138 116 181 95 828 652 1,147 864 2,011

22:00 109 89 118 55 552 457 779 601 1,380

23:00 72 69 51 23 409 258 533 350 883

Total 7,174 6,874 5,162 4,685 33,431 35,675 45,767 47,235 93,002

Sarah Long Br. Memorial Br. I-95 Bridge Bridge Totals

 
 

Third, we assembled all post-closure traffic data.  This data was collected from both the Sarah Long 

Bridge and from the I-95 Bridge on Monday, November 2nd and Tuesday, November 3rd. 

 

Fourth, we again factored the post-closure bridge data using MaineDOT’s “group mean factors”.  HNTB 

employed the following factors: 

 Sarah Long Bridge – 0.99 (Group I+II traffic, 1st week in November) 

 I-95 Bridge – 1.05 NB, 1.04 SB (based on specific factor sheet developed from the permanent 

traffic count station at this location, for the 1st week in November) 

 

The hourly traffic results, broken out by location and by direction, are summarized in Table 1. 
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Table 2 – Bridge Volume Summary, Post-Closure 

NB SB NB SB NB SB NB SB Total

0:00 36 18 0 0 296 170 332 188 521

1:00 13 21 0 0 194 122 208 143 351

2:00 9 16 0 0 144 118 153 133 287

3:00 33 33 0 0 159 150 191 182 374

4:00 101 66 0 0 193 330 294 396 690

5:00 447 191 0 0 360 714 807 906 1,713

6:00 602 448 0 0 758 1,539 1,359 1,987 3,347

7:00 328 740 0 0 1,258 2,425 1,586 3,164 4,750

8:00 341 717 0 0 1,502 2,746 1,843 3,463 5,306

9:00 386 560 0 0 1,578 2,368 1,964 2,928 4,893

10:00 487 527 0 0 1,769 2,087 2,256 2,613 4,869

11:00 461 523 0 0 1,937 2,065 2,398 2,589 4,986

12:00 495 595 0 0 2,008 2,070 2,503 2,665 5,168

13:00 500 599 0 0 2,024 1,985 2,524 2,585 5,109

14:00 634 680 0 0 2,076 2,167 2,710 2,846 5,556

15:00 696 1,028 0 0 2,678 2,449 3,374 3,477 6,852

16:00 763 743 0 0 3,068 2,122 3,831 2,865 6,695

17:00 780 556 0 0 3,003 1,921 3,783 2,478 6,261

18:00 469 402 0 0 1,868 1,290 2,337 1,693 4,030

19:00 320 276 0 0 1,279 816 1,599 1,093 2,692

20:00 237 194 0 0 972 597 1,208 791 1,999

21:00 203 115 0 0 794 476 997 591 1,588

22:00 111 84 0 0 470 330 581 414 995

23:00 60 144 0 0 330 217 390 360 751

Total 8,514 9,277 0 0 30,717 31,274 39,230 40,551 79,781

Sarah Long Br. Memorial Br. I-95 Bridge Bridge Totals

 
 

 

Fifth, we compared volumes on both a daily and a peak-hour basis.  These comparisons are summarized 

in Table 3.  The “peak hour” time period represents the peak hour for the post-closure time period, 

which occurred from 3pm to 4pm. 

 

Table 3 – Summary of Changes, Pre-Closure vs. Post-Closure 

NB SB Total NB SB Total NB SB Total NB SB Total

Pre 548 698 1,246 393 423 816 2,788 2,631 5,419 3,729 3,752 7,481

Post 696 1,028 1,724 0 0 0 2,678 2,449 5,127 3,374 3,477 6,851

Change 148 330 478 -393 -423 -816 -110 -182 -292 -355 -275 -630

Pre 7,174 6,874 -1,246 5,162 4,685 -816 33,431 35,675 -5,419 45,767 47,234 -7,481

Post 8,514 9,277 -1,724 0 0 0 30,717 31,274 -5,127 39,231 40,551 -6,851

Change 1,340 2,403 3,743 -5,162 -4,685 -9,847 -2,714 -4,401 -7,115 -6,536 -6,683 -13,219

D
ai

ly

Sarah Long Br. Memorial Br. I-95 Bridge Bridge Totals
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Summary.   
The following points summarize HNTB’s findings: 

 As expected, traffic on the Sarah Long Bridge increased as a consequence of the closure of the 
Memorial Bridge.  Peak-hour traffic grew by nearly 500 vehicles per hour, while daily traffic grew 
by over 3,700 vehicles per weekday. 

 The increases on the Sarah Long Bridge were not as great as the decreases on the Memorial 
Bridge.  By comparing the Sarah Long volumes with the Memorial volumes, it would appear that 
only about half of the peak-hour traffic shifted from one bridge to the other following the 
closure (478 gained at Sarah Long vs. 816 lost at Memorial).  It would also appear that only 
about one-third of the daily traffic shifted (3743 gained at Sarah Long vs. 9847 lost at Memorial). 

 One might expect that the rest of the traffic from the Memorial Bridge would have shifted to the 
high-level I-95 crossing.  However, that did not appear to be the case.  In fact, the I-95 volumes 
in the post-closure scenario were actually lower than the pre-closure scenario.  Peak-hour traffic 
on I-95 fell by nearly 300 vehicles per hour, while daily traffic fell by over 7000 vehicles per hour. 

 Overall, we found that the total volumes crossing the bridge fell by over 13000 vehicles per day 
in the “post-closure” scenario. 

 
These results are difficult to explain.  It would seem that some other factor besides the closure of the 
Memorial Bridge was influencing the total volume of river crossings. 
 
Any questions concerning the contents of this memorandum should be directed to Todd Pendleton at 
tpendleton@hntb.com. 

mailto:tpendleton@hntb.com
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Project Name:  ME-NH Connections Study 

 

Prepared by:  HNTB Corporation 

 

Technical Memorandum No.  16 

 

Date:  January 2010 

 

Subject:  Pedestrian and Bicycle Assessment with Closure of Memorial Bridge 

 

 

Purpose 

The purpose of this memorandum is to estimate the potential shift of bicyclists and pedestrians 

from the Memorial Bridge to the Sarah Mildred Long Bridge, if (a) the Memorial Bridge were 

closed, and (b) the Sarah Mildred Long Bridge were modified to include bike-ped facilities. 

Background 

One option of the Maine-New Hampshire Connections Study is that the Memorial Bridge would 

be closed, thus reducing the number of Piscataqua River Bridge crossings from three down to 

two.  The Study has already documented that hundreds of bicyclists and pedestrians use the 

Memorial Bridge each day.  This documentation occurred in two parts: 1) actual bicycle and 

pedestrian counts conducted and summarized as part of the Study, and 2) bicycle and pedestrian 

origin and destination survey.  These two pieces of data provide the necessary information to 

conduct this bicycle-pedestrian assessment. 

Therefore, if the Memorial Bridge were closed, it would be important for one of the remaining 

crossings to provide bike-ped facilities in order to accommodate these non-motorized patrons.  

This memorandum assumes that the necessary improvements would be made to the Sarah 

Mildred Long Bridge to adequately accommodate bicycles and pedestrians, since the Sarah 

Mildred Long Bridge currently has a very narrow sidewalk and no bike lane.  Figure 1 below 

provides a cross-sectional view (extracted from Google maps) of the Sarah Mildred Long Bridge. 
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Figure 1 – Cross-Section of Sarah Mildred Long Bridge 

 

 

Approach 

The evaluation was undertaken in three steps. 

First, HNTB examined current trip lengths for bicyclists and pedestrians, based on the data 

available from the bicyclist and pedestrian origin-destination survey.  That survey indicated that 

pedestrian trips make up two-thirds of all bike-ped river crossing traffic.  A trip length summary 

is provided in Table 1.  It represents a weighted average of data from both the weekday and the 

weekend survey.  The “Overall” column reflects the fact that pedestrians make up two-thirds of 

all bike-ped traffic, i.e. ⅓ of the bike percentage plus ⅔ of the ped percentage equals the overall 

percentage for each of the three trip lengths. 

 
Table 1 – Bike-Ped Trip Length Summary 

 Bike Ped Overall 

<1 mile 3% 31% 22% 

1-2 miles 61% 62% 62% 

>2 miles 36% 7% 17% 

 

Three important observations may be drawn from Table 1: 

 About 60% of both bicycle and pedestrian trips are between 1 and 2 miles in length. 

 About one-third of all bicycle trips are greater than 2 miles in length. 

 About one-third of all pedestrian trips are less than 1 mile in length. 
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Second, HNTB evaluated the extent to which the trip length would be impacted by a forced shift 

to the Sarah Mildred Long Bridge.  This change in trip length was calculated based on the actual 

trip origin and destination information conveyed by patrons during the survey.  Table 2 provides 

a summary of the trip length changes that would result if all bike-ped traffic were shifted to the 

Memorial Bridge. 

 
Table 2 - Change in Trip Length Summary 

 Annual Average 

 Bike Ped Overall 

0.0-0.5 miles 9% 9% 9% 

0.5-1.0 miles 16% 9% 16% 

1.0-1.5 miles 48% 55% 48% 

1.5-2.0 miles 18% 16% 18% 

> 2.0 miles 9% 11% 9% 

 

As Table 2 indicates, roughly half of both bicycle and pedestrian trips would increase by 

between 1 and 1.5 miles if forced to use the Sarah Mildred Long Bridge.  About 10% of trips 

would be impacted by a half mile or less, while another 10% would be impacted by 2 miles or 

more.  The trips most greatly impacted were those that took place between downtown 

Portsmouth and Badger’s Island. 

 

Third, HNTB estimated the likelihood that various patrons would no longer make the trip if 

forced to shift to the Sarah Mildred Long Bridge.  These estimates were based on increased trip 

length assumptions outlined in Table 3. 

 
Table 3 – Likelihood of Departing, based on Trip Length Increase 

Trip Length 

Increase 

Likelihood of Departure 

Bike Pedestrian 

0.0-0.5 10% 25% 

0.5-1.0 20% 50% 

1.0-1.5 30% 75% 

1.5-2.0 35% 85% 

> 2.0 40% 95% 

 

HNTB assumed that if a particular bicyclist found that their trip length would increase by 

between 0.5 mile and 1.0 mile, then there was a 20% chance that the bicyclist would “depart”—

that is, the bicyclists would no longer make the trip.  A pedestrian faced with the same increase 

in trip length would have a 50% chance of no longer making the trip. 

 

The percentages in Table 3 represent HNTB’s engineering judgment regarding the likelihood that 

a bicycle or pedestrian trip will depart.  It is governed by two basic principles: (1) for a given 

trips length, pedestrians are more likely to depart than bicyclists; and (2) for bicyclists and 

pedestrians, the likelihood of departing increases with trip length. 
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Table 4 takes the probabilities from Table 3 and applies them to the distributions in Table 2.  By 

multiplying the trip length distribution by the corresponding “likelihood of departure”, we can 

calculate the overall percentage of bicyclists and pedestrians that are expected to depart as a 

result of shifting the bike-ped facilities to the Sarah Mildred Long Bridge.  The “Overall” 

percentage is based on the observed mix of one-third bicyclists and two-thirds pedestrians. 

 
Table 4 – Calculation of Estimated Bike-Ped Departures 

Bike Ped Bike Ped Bike Ped Overall

0.0-0.5 9% 9% 10% 25% 1% 2% 2%

0.5-1.0 16% 9% 20% 50% 3% 4% 4%

1.0-1.5 48% 55% 30% 75% 14% 41% 32%

1.5-2.0 18% 16% 35% 85% 6% 13% 11%

> 2.0 9% 11% 40% 95% 4% 11% 8%

Total 28% 72% 58%

Likelihood of DepartureTrip Length Distribution Trip Length * Likelihood

 
 

Table 4 highlights the following three key points: 

 An estimated 28% of all bicycle trips would go away as a consequence of the extended 

trip length. 

 An estimated 72% of all pedestrian trips would go away as a consequence of the 

extended trip length. 

 Overall, an estimated 58% of all bike-ped trips would go away. 

Summary 

In summary, the forced shift of bike-ped trips from the Memorial Bridge to the Sarah Mildred 

Long Bridge would likely result in a significant drop in bicycle and pedestrian crossings.  About 

75% of all trips would increase by 1 mile or more.  The result would be a nearly 60% decline 

(from Table 4) in overall bicycle and pedestrian volumes.  Pedestrians would be 

disproportionately affected, since an increase in trip length takes a greater toll on this slower 

mode of travel. 

 

Two more points should be made in closing: 

 This study did not consider what would happen to these trips.  In general terms, the 

discretionary trips (i.e. shopping and exercising) would either shift to automobile or 

would go away entirely.  Non-discretionary trips (i.e. commuting trips or other work-

related trips) would likely shift to automobile. 

 The study did not consider the possibility that bike-ped facilities on the Sarah Mildred 

Long Bridge could encourage some new bicycle and pedestrian movements.  HNTB does 

not have any data on whether there are people that do not currently make bicycle or 

pedestrian crossings because of the existing lack of facilities on the Sarah Mildred Long 

Bridge. 
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Conclusion 

Based on the percentage of bicycle and pedestrian trips that would be impacted as a result of the 

closing of the Memorial Bridge, HNTB recommends that this bridge option does not meet 

purpose and need and therefore should be eliminated from further consideration due to the 

sizeable impacts to bicyclists and pedestrians in the Study Area. 

 

Any questions concerning the contents of this memorandum should be directed to Todd 

Pendleton at tpendleton@hntb.com. 

mailto:tpendleton@hntb.com
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Project Name:  Maine-New Hampshire Connections Study 

 

Prepared by: HNTB Corporation 

 

Technical Memorandum No.  17 

 

Date:  December 23, 2009 

 

Subject:  Preliminary Impact Analysis for Bridge Alternatives 

 

 

 

Sarah Long Bridge Alternatives 

(120’ right-of-way) 

 

Low Level On-Line (2) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 

Portsmouth side – potential impacts: 

 Requires work within the Portsmouth Local Historic District 

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Kittery Side - potential impacts: 

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Low Level Upstream (2A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 
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Portsmouth side – potential impacts: 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 3 homes and 1 commercial property on Oak Terrace.  These 

acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Mid Level On-Line with Rail @ 1% (3A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 

 

Portsmouth Side – on the rail alignment potential impacts: 

 Work within Eastern Railroad Historic District (NR eligible) 

 Work within Worker Housing Neighborhood District (potentially NR eligible) 

 Acquisition of Salt Storage building at Market Street Marine Terminal  

 Impact on Market Street Marine Terminal Cargo operations 

 Acquisition of 4 to 5 commercial buildings along track alignment, plus 2 

parking lots 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

On the roadway alignment the potential impacts to: 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 May have minor visual impact on Jackson House (NHL) 

 No other historic properties affected 

 

Kittery Side - potential impacts to: 
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 Acquisition of one commercial building and one residence on Oak Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 Hydric soils along the Bridge Street corridor – potential wetland impact on the 

northeast end of rail 

 No other historic properties affected 

 

Mid Level On-Line @ 2% with Rail (3A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 

 

Portsmouth Side - potential impacts: 

 Work within Eastern Railroad Historic District (NR eligible) 

 Acquisition of Salt Storage building at Market Street Marine Terminal  

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Three condo buildings on Market Street 

 Parking lot on Russell St (currently used by Sheraton) 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of  one commercial building on the west side of Oak Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Mid Level Upstream @ 2% with Rail (3A) 
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 Requires demolition of the SML, which is potentially eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new piers in the water 

 

Portsmouth Side - potential impacts: 

 Impact on Market Street Marine Terminal Cargo operations 

 Work within Eastern Railroad Historic District (NR eligible) 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Three condo buildings on Market Street 

 Parking lot on Russell Street (currently used by Sheraton) 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of one commercial building and 3 homes on the west side of Oak 

Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Mid Level Upstream with Rail @ 1% (3A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 

 

Portsmouth Side - potential impacts: 

 Work within Eastern Railroad Historic District (NR eligible) 

 Work within Worker Housing Neighborhood District (potentially NR eligible) 

 Impact on the Union and North Cemeteries at intersection at Maplewood 
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 Potential acquisition of one business along the railway right-of-way 

 Impact on Market Street Marine Terminal Cargo operations 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Acquisition of 6-7 commercial buildings along rail alignment, plus 2 parking 

lots, as well as 6 homes and 3-5 out buildings 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 

Kittery Side – potential impacts: 

 Acquisition of one commercial building and 3 homes on the west side of Oak 

Terrace 

 Acquisition of 3 to 5 homes on Bridge Street to the northeast 

 Acquisition of 1 business (nursery) to the northeast 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 Hydric soils along the Bridge Street corridor – potential wetland impact on the 

northeast end of rail 

 

High Level Upstream – Rail maintains existing alignment (4) 

 May require demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in water 

 

Portsmouth Side - potential impacts: 

 Impact on Market Street Marine Terminal Cargo operations 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 



 Page 6 
 

 Acquisition of one commercial building and 3 homes on the west side of Oak 

Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Memorial Bridge Alternatives 

(60’ Right-of-way) 

 

On Line Low Level (2) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 

Portsmouth Side - potential impacts: 

 Requires work within Portsmouth Local Historic District  

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Kittery Side - potential impacts: 

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Downstream Low Level (2A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 2 commercial buildings and one wharf  on the east side of bridge 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 
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Kittery Side - potential impacts: 

 Acquisition of Marina on Badger’s Island 

 Acquisition of 1 condo complex on Badger’s Island 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Upstream Low Level (2A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 major building with commercial and condo units on west side 

(Bow Street) 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Requires work within Portsmouth Local Historic District 

 Acquisition of Bow Street Park 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 2 commercial buildings and dock on west side of bridge on 

Badger’s Island 

 Acquisition of 2 residential buildings on west side of bridge on Badger’s Island 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Downstream – Mid Level (3A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 
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 Acquisition of 1 parking lot on State Street 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Acquisition of Scott Ave parking lot 

 Acquisition of  Connie Bean Recreational Center 

 Acquisition of 2 commercial/residential buildings on east side of Daniel Street 

 Acquisition of 6-8 commercial/residential buildings on east side of State Street 

 Acquisition of 1-2 commercial/residential buildings on west side of State Street  

 Acquisition of Bow Street Park 

 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District  

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of Marina on Badger’s Island 

 Acquisition of 1 condo complex on Badger’s Island 

 Impact on 2 parking lots (one on either side of Route 1) 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Upstream – Mid Level (3A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 major building with commercial and condo units on west side 

(Bow Street) 

 Acquisition of 1 parking lot on State Street 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Acquisition of Scott Ave parking lot 

 Acquisition of  Connie Bean Recreational Center 

 Acquisition of 2 commercial/residential buildings on east side of Daniel Street 

 Acquisition of 6-8 commercial/residential buildings on east side of State Street 

 Acquisition of 1-2 commercial/residential buildings on west side of State Street  

 Acquisition of Bow Street Park 
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 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 2 commercial buildings and dock on west side of bridge on 

Badger’s Island 

 Acquisition of 2 residential buildings on west side of bridge on Badger’s Island 

 Impact on 2 parking lots (one on either side of Route 1) 

 No other historic properties affected 

 

Mid Level On-Alignment (3) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 parking lot on State Street 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Acquisition of Scott Ave parking lot 

 Acquisition of  Connie Bean Recreational Center 

 Acquisition of 2 commercial/residential buildings on east side of Daniel Street 

 Acquisition of 6-8 commercial/residential buildings on east side of State Street 

 Acquisition of 1-2 commercial/residential buildings on west side of State Street  

 Acquisition of Bow Street Park 

 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Impact on 2 parking lots (one on either side of Route 1) 

 No other historic properties affected 

 

High Level On-Alignment (4) – Bypasses 90’ over Badger Island  

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 
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 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side along State Street only - potential impacts: 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed)  

 Acquisitions along 4 blocks on the West side of State Street, include 12- 14 

buildings and a park 

 Acquisitions along 4 blocks on the East side of State Street, include 15- 17 

buildings including the South Church, which is listed on the NR 

 Acquisition of Bow Street Park 

 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 John Paul Jones Memorial Park, which is NR listed 

 Acquisition of 8-9 homes on the west side along Newmarch Street.  These 

acquisitions are within the Post Civil War Residential Area and may be eligible 

NR listing 

 No other historic properties affected 

 

 

New Alternative (mid-way between SL &MB) 

(100’ right-of-way) 

 

New Alternative – Low Level 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 Requires demolition of the Memorial Bridge and the closing to vehicular traffic 

of the Sarah Mildred Long Bridge, which are both eligible for listing on the 

National Register of Historic Places (NR) 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 pump station on the east side of Deer Street 

 Acquisition of 2 commercial buildings on the east side of Deer Street 

 Impact on Granite State Mineral Port operations and facility 

 Requires work within the Portsmouth Local Historic District 



 Page 11 
 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 10 to 11 homes.  These acquisitions would occur in areas where 

historical resources might have individual eligibility for the NR 

 Hydric soils along the Walker/Government Street corridor – potential wetland 

impact 

 No other historic properties affected 

 

New Alternative – Mid Level 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 Requires demolition of the Memorial Bridge and the closing to vehicular traffic 

of the Sarah Mildred Long Bridge, which are both eligible for listing on the 

National Register of Historic Places (NR) 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 pump station on east side of Deer Street 

 Acquisition of 2 commercial buildings on east side of Deer Street 

 Acquisition of 2 commercial buildings on west side of Deer Street 

 Acquisition of 4 structures in the Hill Historic District (NR listed District) 

 Impact on Granite State Mineral Port operations and facility 

 Acquisition of 1 commercial parking lot at Maplewood intersection 

 No other historic properties affected 

 

Kittery Side - potential impacts to: 

 Acquisition of 10 to 11 homes.  These acquisitions would occur in areas where 

historical resources might have individual eligibility for the NR 

 Hydric soils along the Walker/Government Street corridor – potential wetland 

impact 

 No other historic properties affected 

 

New Alternative – High Level 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 Requires demolition of the Memorial Bridge and the closing to vehicular traffic 

of the Sarah Mildred Long Bridge, which are both eligible for listing on the 

National Register of Historic Places (NR) 
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Portsmouth Side - potential impacts: 

 Acquisition of 1 pump station on east side of Deer Street 

 Acquisition of 2 commercial buildings on east side of Deer Street 

 Acquisition of 2 commercial buildings on west side of Deer Street 

 Acquisition of 4 structures the Hill Historic District (NR listed District) 

 Acquisition of 2 commercial buildings plus the Discover Portsmouth Center on 

Maplewood Avenue 

 Impact on Granite State Mineral Port operations and facility 

 May have adverse effect on Old Portsmouth Public Library (NR) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts to: 

 Acquisition of 10 to 11 homes.  These acquisitions would occur in areas where 

historical resources might have individual eligibility for the NR. 

 Hydric soils along the Walker/Government Street corridor – potential wetland 

impact 

 No other historic properties affected 
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The following memo summarizes the process used in this study for determining the benefits and 

the costs of the various alternatives.  The process involves weighing the total expected design 

year benefits of one or more actions against their respective total expected 100 year life-cycle 

costs (annualized) in order to assess relative economic feasibility.  Benefits and costs are 

expressed in money terms, and are adjusted for the time value of money, so that all flows of 

benefits and flows of project costs over time (which tend to occur at different points in time) are 

expressed on a common basis in terms of their “present value.” 

Benefit-cost analysis is often used by governments to evaluate the desirability of a given project.  

It is an analysis of the cost effectiveness of different alternatives in order to see whether the 

benefits outweigh the costs.  The process compares initial and ongoing expenses with the 

expected return or “benefit”.  Constructing plausible measures of the costs and benefits of 

specific actions is often very difficult.  Benefit-cost analysis attempts to put all relevant costs and 

benefits on a common temporal footing.  A discount rate is chosen, which is then used to convert 

all relevant future costs and benefits to present-value terms.  The Federal Highway 

Administration recommends using a discount rate that “reflects only the opportunity value of 

time” and ranges between 3% and 5% for present-value calculations in their document entitled 

Life-Cycle Cost Analysis Primer.  HNTB has assumed a discount rate of 4% for all present value 

calculations. 

For this study, the transportation benefits for each build alternative were derived by calculating 

the cost savings from three areas: (1) reduced vehicle hours traveled (VHT), (2) reduced vehicle 



miles traveled (VMT), and (3) reduced system delays versus the no-build or “do nothing” 

alternative.  The estimated cost of each build alternative included all right of way, capital, and 

operating and maintenance costs. 

Vehicle Hours Traveled – The design year (year 2035) VHT costs were determined by 

converting the peak hour VHT to an annual value using the Peak-Hour Mobility Benefit 

Multiplier Table  (see Appendix A, Table 1), developed by the MaineDOT Bureau of 

Transportation Systems Planning.  The annual VHTs were then multiplied by a weighted average 

time value of $13.40/hour to calculate the “Total VHT Cost”.  The $13.40/hour assumes 5.2% 

heavy truck traffic at a rate of $39.00/hour and 94.8% passenger car traffic at a rate of 

$12.00/hour.  Note that the 5.2% truck traffic and 94.8% passenger car traffic was derived using 

ATR class count data for the two lower-level crossings.  VHT benefits were calculated as the 

difference between the “No Build” alternative and each of the build alternatives. 

Vehicle Miles Traveled – The design year (year 2035) VMT costs were determined by 

converting from the peak hour VMT to an annual value using the Peak-Hour Mobility Benefit 

Multiplier Table (See Table 1 above) developed by the MaineDOT Bureau of Transportation 

Systems Planning.  Vehicle operating costs were assumed to be $0.15/VMT and safety costs 

were assumed to be $0.10/VMT for a total cost of $0.25/VMT.  This value of $0.25/VMT was 

multiplied by the VMTs developed using the regional model to obtain the “Total VMT Costs”.  

VMT benefits were calculated as the difference between the “No Build” alternative and each of 

the build alternatives.  

System Delays – The design year (year 2035) system delays were generated using Synchro 

model total delay outputs.  The design year (year 2035) system delay costs were determined by 

converting from the peak hour system delays to an annual value using the Peak-Hour Mobility 

Benefit Multiplier Table (See Table 1 above).  The annual system delays were then multiplied by 

the weighted average time value of $13.40/hour to calculate the “Total System Delay Cost”.  

Note that the $13.40/hour was developed using the same assumptions as described in the VHT 

section above.  System delay benefits were calculated as the difference between the “No Build” 

alternative and each of the build alternatives.  The total design year benefits were calculated as 

the sum of the present worth values of the VHT, VMT, and System Delay benefits. 

One element of system delays that should be evaluated in the next phase of study is the effect of 

bridge lifts on traffic operations in the vicinity of the bridge.  This element will be especially 

important to the evaluation of alternatives that reduce the number of lifts necessary to 

accommodate marine traffic, such as the low-level and hybrid alternatives for the Sarah Mildred 

Long Bridge. 

Right-of-Way (ROW)/Capital/Operations and Maintenance (O&M) Costs – Planning level 

ROW, Capital, and O&M costs for the assumed 100 year life-cycle were obtained from the Life-

Cycle Cost Analysis.  These planning level costs represent the net present value of future costs 

for each build alternative over an assumed 100 year life-cycle.  The net present value of the 



planning level life-cycle costs for each build alternative was then used to calculate an annualized 

ROW, Capital, and O&M cost.   

Total planning level costs were calculated as the sum of the ROW, Capital, and O&M costs 

annualized over the 100-year life cycle with a discount rate of 4%.  Note that unrounded costs 

were used for this calculation.  This was necessary to prevent using like costs (and therefore zero 

change in costs) for the incremental benefit-cot ratio calculations.   

Benefit-Cost Calculations – The design year total benefits and total costs were then utilized in a 

two-phase process to evaluate the economical feasibility of each alternative.  The first phase in 

the evaluation process was to screen the economical feasibility of each alternative calculate by 

calculating a traditional benefit-to-cost ratio.  This was accomplished by dividing the total design 

year benefits of each alternative by their respective annualized total planning level costs.  

Alternatives that have ratios that are less than one are alternatives in which the project costs are 

greater than the corresponding transportation benefits.  Alternatives that have ratios greater than 

one are alternatives whose transportation benefits exceed project costs.  Alternatives that have a 

positive (greater than one) benefit cost are considered to be economically feasible and therefore 

carried into the second phase of evaluation.  A summary of this calculation is provided in 

Appendix A, Table 2. 

The second phase in the evaluation process was to calculate an incremental benefit-to-cost ratio.  

This was accomplished by first ordering the alternatives from the lowest annualized cost to the 

highest annualized cost.  Then an incremental benefit-to-cost ratio is calculated for each 

alternative starting with the lowest cost alternative and progressing to the highest cost alternative.  

The incremental benefit-to-cost ratio is calculated as the increase in the annualized total costs 

divided by the increase in the total design year benefits from the last lower cost alternative to 

yield incremental benefit-to-cost ratio greater than one (or the least cost alternative if no 

alternatives have yielded a benefit-to-cost ratio greater than one) to the alternative under review.  

Alternatives that have ratios greater than one are alternatives whose additional transportation 

benefits offset their additional project costs.  The highest cost alternative yielding an incremental 

benefit-to-cost ratio greater than one is considered to be the most economically feasible 

alternative.  A summary of this calculation is provided in Appendix A, Table 3.   



Appendix A – Tables 

 

 

 

I (Urban II (Arterial)
III 

(Recreational)
I+II II+III

6 2460 1600 760 1990 1050

7 1760 1160 540 1430 740

8 1460 950 440 1170 610

9 1280 830 390 1030 540

10 1160 760 360 930 500

11 1050 700 330 850 460
12 960 640 300 780 420

Peak-Hour % of 

24-Hour 

Volume

Factor Group

 

* Source - MaineDOT 



Build Option
Total Design 

Year Costs

Annualized 

Total Costs 

Above No-Build

Total Design 

Year Benefits

Benefit:Cost 

Ratio

No-Build Alternative 7,078,145$          -$                      -$                      
Alt #4 (MB Replace + SML Rehab) 12,585,554$        5,507,409$          8,933,292$          1.62
Alt #5a (MB replace +SML 2-lane on line) 14,422,158$        7,344,013$          8,933,292$          1.22
Alt #5b (MB replace +SML 4-lane on line) 16,386,783$        9,308,639$          9,489,706$          1.02
Alt #6a (MB replace +SML 2-lane off line) 14,633,951$        7,555,807$          8,933,292$          1.18
Alt #6b (MB replace +SML 4-lane off line) 16,375,439$        9,297,294$          9,489,706$          1.02
Alt #7 (MB Bike-Ped + SML 4-lane on line) 15,213,595$        8,135,450$          6,282,577$          0.77
Alt #8 (MB Bike-Ped + SML 4-lane off line) 15,202,251$        8,124,106$          6,282,577$          0.77
Alt #9 (MB Replace + SML 2-lane hybrid) 15,271,659$        8,193,514$          9,426,308$          1.15
Alt #10 (MB Bike-Ped + SML 2-lane hybrid) 14,098,471$        7,020,326$          6,433,493$          0.92
Alt #11 (MB Removed + Bike-Ped Transit Option + SML 2-lane hybrid) 13,094,186$        6,016,041$          6,433,493$          1.07



Build Option
Annualized 

Total Costs

Total Design 

Year Benefits

Inc 

Benefit:Cost 

Ratio
No-Build Alternative 7,078,145$          -$                      
Alt #4 (MB Replace + SML Rehab) 12,585,554$        8,933,292$          1.62
Alt #11 (MB Removed + Bike-Ped Transit Option + SML 2-lane hybrid) 13,094,186$        6,433,493$          -4.91
Alt #10 (MB Bike-Ped + SML 2-lane hybrid) 14,098,471$        6,433,493$          -1.65
Alt #5a (MB replace +SML 2-lane on line) 14,422,158$        8,933,292$          0.00
Alt #6a (MB replace +SML 2-lane off line) 14,633,951$        8,933,292$          0.00
Alt #8 (MB Bike-Ped + SML 4-lane off line) 15,202,251$        6,282,577$          -1.01
Alt #7 (MB Bike-Ped + SML 4-lane on line) 15,213,595$        6,282,577$          -1.01
Alt #9 (MB Replace + SML 2-lane hybrid) 15,271,659$        9,426,308$          0.18
Alt #6b (MB replace +SML 4-lane off line) 16,375,439$        9,489,706$          0.15
Alt #5b (MB replace +SML 4-lane on line) 16,386,783$        9,489,706$          0.15  
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Monitoring Location 

Measured 

Sound Level (dBA) 

Calculated (TNM) 

Sound Level (dBA) 

Delta 

Sound Level (dBA) 

Kittery, ME      
M1-Oak Terrace 55.4 56.8 1.4 
M2-Bridge St / Oak Terrace 61.5 59.3 -2.2 
M3-Commercial Street 50.3 51.6 1.3 
M4-Badger Is West 52.6 54.2 1.6 
    
Portsmouth, NH      
M5-Albacore Park 56.2 58.3 2.1 
M6-Northwest Street 60.5 60.6 0.1 
M7-High Street 52.8 54.0 1.2 
M8-Court Street 59.5 57.7 -1.8 

Source:  Calibration of TNM by VHB. 

No. Monitoring Location 

2009 
Existing 

(dBA) 

2035 No 
Build 
(dBA) 

Delta 

2035 No 
Build to 

2009  
(dBA) 

2035 
Build 
(dBA) 

Delta 

2035 Build 
to 2009 
(dBA) 

       
 Kittery, ME        
R1(M) Oak Terrace 56.8 58.0 1.2 57.9 1.1 
R2(M) Bridge Street / Oak Terrace 59.3 60.5 1.2 60.4 1.1 
R3(M) Commercial Street 51.6 50.0 -1.6 52.4 0.8 
R4(M) Badger Island (west) 54.2 55.8 1.6 54.9 0.7 
R5 Juniper Point/Prince Avenue 50.6 51.9 1.3 51.8 1.2 
R6 Main Street / E Street 51.6 52.3 0.7 52.5 0.9 
R7 Love Lane 55.4 56.0 0.6 56.7 1.3 
       
 Portsmouth, NH        
R8(M) Albacore Park 58.3 59.6 1.3 59.5 1.2 
R9(M) Northwest Street 60.6 61.9 1.3 61.9 1.3 
R10(M) High Street 54.0 55.0 1.0 54.7 0.7 
R11(M) Court Street 57.7 57.7 0.0 57.7 0.0 
R12 Mill Pond Way 57.5 58.0 0.5 58.0 0.5 
R13 Prescott Park 46.1 46.0 -0.1 46.7 0.6 
       

Source:  TNM by VHB. 
 2035 No Build:  US Route 1 Portsmouth Memorial Bridge closed. 
 2035 Build:  US Route 1 Portsmouth Memorial Bridge reopens with two travel lanes.
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  1-Hour CO (ppm)  8-Hour CO (ppm) 

  2009 2035 2035 2009 2035 2035 

Quadrant Receptor Existing No Build Build Existing No Build Build 

        

Congress Street at Maplewood Street 

        

Northeast Receptor 1 3.9 3.8 3.8 2.7 2.7 2.7 

 Receptor 2 3.8 3.9 3.9 2.7 2.7 2.7 

 Receptor 3 4.5 4.2 4.1 3.2 2.9 2.9 

 Receptor 4 4.9 4.4 4.3 3.4 3.1 3.1 

 Receptor 5 4.3 4.2 4.2 3.0 2.9 2.9 

Southeast Receptor 1 4.2 4.0 4.1 2.9 2.8 2.9 

 Receptor 2 4.6 4.3 4.2 3.2 3.0 2.9 

 Receptor 3 4.4 4.4 4.1 3.1 3.1 2.9 

 Receptor 4 4.2 4.2 4.0 2.9 2.9 2.8 

 Receptor 5 3.9 4.0 3.7 2.7 2.8 2.6 

Southwest Receptor 1 4.0 3.8 3.7 2.8 2.7 2.6 

 Receptor 2 4.0 4.0 3.9 2.8 2.8 2.7 

 Receptor 3 4.4 4.1 4.1 3.1 2.9 2.9 

 Receptor 4 4.2 4.0 4.0 2.9 2.8 2.8 

 Receptor 5 3.9 3.8 3.9 2.7 2.7 2.7 

Northwest Receptor 1 3.8 3.8 3.8 2.7 2.7 2.7 

 Receptor 2 3.8 3.7 3.8 2.7 2.6 2.7 

 Receptor 3 4.1 4.0 4.0 2.9 2.8 2.8 

 Receptor 4 4.1 4.1 4.0 2.9 2.9 2.8 

 Receptor 5 4.0 4.2 3.9 2.8 2.9 2.7 

Bridge Receptor 1 3.6 3.6 3.8 2.5 2.5 2.7 

Street Receptor 2 4.0 3.8 4.0 2.8 2.7 2.8 

Northwest Receptor 3 3.7 3.6 3.7 2.6 2.5 2.6 

        

Highest Concentration 4.9 4.4 4.3 3.4 3.1 3.1 
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   24-Hour PM10 (ug/m3) 

Quadrant Receptor 

2009 2035 2035 

Existing No Build Build 

 

Congress Street at Maplewood Street 

 

Northeast Receptor 1 29.7 29.3 29.3 

 Receptor 2 29.7 29.3 29.3 

 Receptor 3 29.7 29.3 29.3 

 Receptor 4 29.7 29.3 29.3 

 Receptor 5 29.7 29.3 29.3 

Southeast Receptor 1 29.7 29.3 29.3 

 Receptor 2 29.7 29.3 29.3 

 Receptor 3 29.7 29.7 29.3 

 Receptor 4 29.7 29.3 29.3 

 Receptor 5 29.7 29.3 29.3 

Southwest Receptor 1 29.7 29.3 29.3 

 Receptor 2 29.7 29.7 29.3 

 Receptor 3 29.7 29.7 29.7 

 Receptor 4 29.7 29.3 29.3 

 Receptor 5 29.7 29.3 29.3 

Northwest Receptor 1 29.7 29.3 29.3 

 Receptor 2 29.7 29.3 29.3 

 Receptor 3 29.7 29.3 29.3 

 Receptor 4 29.7 29.7 29.3 

 Receptor 5 29.7 29.3 29.3 

Bridge Receptor 1 29.3 29.3 29.3 

Street Receptor 2 29.7 29.3 29.3 

Northwest Receptor 3 29.3 29.3 29.3 

     
Highest 

Concentration  29.7 29.7 29.7 
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  24-Hour PM2.5  Annual PM2.5 

Quadrant Receptor 

2009 2035 2035 2009 2035 2035 

Existing No Build Build Existing No Build Build 

 

Congress Street at Maplewood Street 

 

Northeast Receptor 1 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 2 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 3 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 4 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 5 24.6 24.2 24.2 8.7 8.6 8.6 

Southeast Receptor 1 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 2 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 3 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 4 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 5 24.6 24.2 24.2 8.7 8.6 8.6 

Southwest Receptor 1 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 2 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 3 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 4 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 5 24.6 24.2 24.2 8.7 8.6 8.6 

Northwest Receptor 1 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 2 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 3 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 4 24.6 24.2 24.2 8.7 8.6 8.6 

 Receptor 5 24.6 24.2 24.2 8.7 8.6 8.6 

Bridge Receptor 1 24.2 24.2 24.2 8.6 8.6 8.6 

Street Receptor 2 24.6 24.2 24.2 8.7 8.6 8.6 

Northwest Receptor 3 24.2 24.2 24.2 8.6 8.6 8.6 

        

Highest Concentration 24.6 24.2 24.2 8.7 8.6 8.6 
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Microscale Analysis 
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 Microscale Figure: Receptor Locations 

 Microscale Results  
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Microscale Figure:  
Links 





 

Microscale Figure:  
 Receptor Locations 





 

Microscale Results 



 

  

Carbon Monoxide (CO) 

  



ME‐NH Connections Study Microscale Results
CO

Background 3
Persistence Factor 0.7

Intersection Quadrant Receptor Raw (1‐Hour) 1‐Hour 8‐Hour
2009 2035 2035 2009 2035 2035 2009 2035 2035

Existing No Build Build Existing No Build Build Existing No Build Build
Congress Street & Northeast Receptor 1 0.9 0.8 0.8 3.9 3.8 3.8 2.7 2.7 2.7
Maplewood St Receptor 2 0.8 0.9 0.9 3.8 3.9 3.9 2.7 2.7 2.7

Receptor 3 1.5 1.2 1.1 4.5 4.2 4.1 3.2 2.9 2.9
Receptor 4 1.9 1.4 1.3 4.9 4.4 4.3 3.4 3.1 3.0
Receptor 5 1.3 1.2 1.2 4.3 4.2 4.2 3.0 2.9 2.9

Southeast Receptor 1 1.2 1 1.1 4.2 4 4.1 2.9 2.8 2.9
Receptor 2 1.6 1.3 1.2 4.6 4.3 4.2 3.2 3.0 2.9
Receptor 3 1.4 1.4 1.1 4.4 4.4 4.1 3.1 3.1 2.9
Receptor 4 1.2 1.2 1 4.2 4.2 4 2.9 2.9 2.8
Receptor 5 0.9 1 0.7 3.9 4 3.7 2.7 2.8 2.6

Southwest Receptor 1 1 0.8 0.7 4 3.8 3.7 2.8 2.7 2.6
Receptor 2 1 1 0.9 4 4 3.9 2.8 2.8 2.7
Receptor 3 1.4 1.1 1.1 4.4 4.1 4.1 3.1 2.9 2.9
Receptor 4 1.2 1 1 4.2 4 4 2.9 2.8 2.8
Receptor 5 0.9 0.8 0.9 3.9 3.8 3.9 2.7 2.7 2.7

Northwest Receptor 1 0.8 0.8 0.8 3.8 3.8 3.8 2.7 2.7 2.7
Receptor 2 0.8 0.7 0.8 3.8 3.7 3.8 2.7 2.6 2.7
Receptor 3 1.1 1 1 4.1 4 4 2.9 2.8 2.8
Receptor 4 1.1 1.1 1 4.1 4.1 4 2.9 2.9 2.8
Receptor 5 1 1.2 0.9 4 4.2 3.9 2.8 2.9 2.7

Bridge Street Northwest Receptor 1 0.6 0.6 0.8 3.6 3.6 3.8 2.5 2.5 2.7
Receptor 2 1 0.8 1 4 3.8 4 2.8 2.7 2.8
Receptor 3 0.7 0.6 0.7 3.7 3.6 3.7 2.6 2.5 2.6



 

Particulate Matter 10 (PM10) 

 

 



idge Stree t or 1 0 0 0 29 3 29 3 29 3

ME‐NH Connections Study Microscale Results
PM10

24‐Hour
Background Value 29.3
Persistence Factor 0.4

Raw (1‐Hour) 24‐Hour

Intersection Quadrant Receptor
2009 2035 2035 2009 2035 2035

Existing No Build Build Existing No Build Build
Congress Street & Northeast Receptor 1 1 0 0 29.7 29.3 29.3
Maplewood St Receptor 2 1 0 0 29.7 29.3 29.3

Receptor 3 1 0 0 29.7 29.3 29.3
Receptor 4 1 0 0 29.7 29.3 29.3
Receptor 5 1 0 0 29.7 29.3 29.3

Southeast Receptor 1 1 0 0 29.7 29.3 29.3
Receptor 2 1 0 0 29.7 29.3 29.3
Receptor 3 1 1 0 29.7 29.7 29.3
Receptor 4 1 0 0 29.7 29.3 29.3
Receptor 5 1 0 0 29.7 29.3 29.3

Southwest Receptor 1 1 0 0 29.7 29.3 29.3
Receptor 2 1 1 0 29.7 29.7 29.3
Receptor 3 1 0 1 29.7 29.3 29.7
Receptor 4 1 0 0 29.7 29.3 29.3
Receptor 5 1 0 0 29.7 29.3 29.3

Northwest Receptor 1 1 0 0 29.7 29.3 29.3
Receptor 2 1 0 0 29.7 29.3 29.3
Receptor 3 1 0 0 29.7 29.3 29.3
Receptor 4 1 1 0 29.7 29.7 29.3
Receptor 5 1 0 0 29.7 29.3 29.3

Bridge StreetBr   t NorthwestNorthwes Receptor 1Recept   0 0 0 29 3. 29 3. 29 3.
Receptor 2 1 0 0 29.7 29.3 29.3
Receptor 3 1 0 0 29.7 29.3 29.3



 

Particulate Matter 2.5 (PM2.5) 



ME‐NH Connections Study Microscale Results
PM2.5

24‐Hour Annual
Background 24.2 8.6

Persistence Factor 0.4 0.08

Raw (1‐Hour) 24‐Hour Annual

Intersection Quadrant Receptor
2009 2035 2035 2009 2035 2035 2009 2035 2035

Existing No Build Build Existing No Build Build Existing No Build Build
Congress Street & Northeast Receptor 1 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Maplewood St Receptor 2 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6

Receptor 3 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 4 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 5 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6

Southeast Receptor 1 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 2 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 3 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 4 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 5 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6

Southwest Receptor 1 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 2 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 3 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 4 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 5 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6

Northwest Receptor 1 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 2 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 3 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 4 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 5 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6

Bridge Street Northwest Receptor 1 0 0 0 24.2 24.2 24.2 8.6 8.6 8.6
Receptor 2 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6
Receptor 3 1 0 0 24.6 24.2 24.2 8.7 8.6 8.6



 

CAL3QHC Input Files 

 



09EXCO
'PORTSMOUTH'   60   175   0   0   23   0.3048   1   0
'NE1'   1226268   211321.7   6
'NE2'   1226296   211252   6
'NE3'   1226323   211182.3   6
'NE4'   1226388   211220.1   6
'NE5'   1226453   211257.8   6
'SE1'   1226489   211200.4   6
'SE2'   1226425   211162.7   6
'SE3'   1226360   211124.9   6
'SE4'   1226374   211051.3   6
'SE5'   1226389   210977.8   6
'SW1'   1226310   210926.4   6
'SW2'   1226295   210999.9   6
'SW3'   1226280   211073.5   6
'SW4'   1226213   211040.7   6
'SW5'   1226145   211008     6
'NW1'   1226109   211082.3   6
'NW2'   1226176   211115.1   6
'NW3'   1226243   211147.8   6
'NW4'   1226216   211217.5   6
'NW5'   1226188   211287.2   6
'Bridge NW1'   1226067   211061.9   6
'Bridge NW2'   1226134   211094.7   6
'Bridge NW3'   1226101   211162.3   6
'Existing '   14   1   0   'C'
 2 
'Congress WB'   'AG'   1226335.18   211153   1226498.12   211247.74   1   30   3
120   83   3   650   77.488   1600   1   3
 2 
'Middle NB'   'AG'   1226315.42   211114.35   1226340.11   211031.45   1   20   2
120   80   3   315   77.488   1600   1   3
 2 
'Islington EB L'   'AG'   1226263.61   211111.14   1226064.11   211007.26   1   10  
1
120   105   3   80   77.488   1600   1   3
 2 
'Islington EB R'   'AG'   1226270.24   211100.82   1226072.6   210996.19   1   10   
1
120   92   3   150   77.488   1600   1   3
 2 
'Maplewood SB T'   'AG'   1226278.09   211176.82   1226203.24   211357.72   1   10  
1
120   80   3   355   77.488   1600   1   3
 2 
'Maplewood SB R'   'AG'   1226264.39   211171.93   1226190.52   211352.34   1   10  
1
120   105   3   70   77.488   1600   1   3
 2 
'Bridge Street'   'AG'   1226157.19   211111.95   1226105.53   211202.69   1   10   
1
120   70   3   70   77.488   1600   1   3
 1 
'Congress St '   'AG'   1226298   211128.2   1227043   211562.5   650   13.363   1  
48
 1 
'Maplewood Street'   'AG'   1226298   211128.2   1225988   211907.9   880   13.363  
1   67
 1 
'Islington Street 1'   'AG'   1226298   211128.2   1225862   210916.5   330   13.363
  1   63
 1 
'Islington Street 2'   'AG'   1225862   210916.5   1225667   210766.2   330   13.363
  1   63
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09EXCO
 1 
'Middle Street 1'   'AG'   1226313   211134.8   1226360   210898.1   865   13.363   
1   68
 1 
'Middle Street 2'   'AG'   1226357   210919.2   1226353   210744.3   865   13.363   
1   68
 1 
'Bridge Street'   'AG'   1226182   211065.8   1226045   211352.1   330   13.363   1 
 42
1   0   4   1000   0   'Y'   10   0   36

Page 2



09EXPM10
'PORTSMOUTH'   60   175   0   0   23   0.3048   1   0
'NE 1'   1226268   211321.7   6
'NE2'   1226296   211252   6
'NE3'   1226323   211182.3   6
'NE4'   1226388   211220.1   6
'NE5'   1226453   211257.8   6
'SE1'   1226489   211200.4   6
'SE2'   1226425   211162.7   6
'SE3'   1226360   211124.9   6
'SE4'   1226374   211051.3   6
'SE5'   1226389   210977.8   6
'SW1'   1226310   210926.4   6
'SW2'   1226295   210999.9   6
'SW3'   1226280   211073.5   6
'SW4'   1226213   211040.7   6
'SW5'   1226145   211008   6
'NW1'   1226109   211082.3   6
'NW2'   1226176   211115.1   6
'NW3'   1226243   211147.8   6
'NW4'   1226216   211217.5   6
'NW5'   1226188   211287.2   6
'Bridge NW1'   1226067   211061.9   6
'Bridge NW2'   1226134   211094.7   6
'Bridge NW3'   1226101   211162.3   6
'Existing '   14   1   0   'P'
 2 
'Congress WB'   'AG'   1226335.18   211153   1226498.12   211247.74   1   30   3
120   83   3   650   0.0363   1600   1   3
 2 
'Middle NB'   'AG'   1226315.42   211114.35   1226340.11   211031.45   1   20   2
120   80   3   315   0.0363   1600   1   3
 2 
'Islington EB L'   'AG'   1226263.61   211111.14   1226064.11   211007.26   1   10  
1
120   105   3   80   0.0363   1600   1   3
 2 
'Islington EB R'   'AG'   1226270.24   211100.82   1226072.6   210996.19   1   10   
1
120   92   3   150   0.0363   1600   1   3
 2 
'Maplewood SB T'   'AG'   1226278.09   211176.82   1226203.24   211357.72   1   10  
1
120   80   3   355   0.0363   1600   1   3
 2 
'Maplewood SB R'   'AG'   1226264.39   211171.93   1226190.52   211352.34   1   10  
1
120   105   3   70   0.0363   1600   1   3
 2 
'Bridge Street'   'AG'   1226157.19   211111.95   1226105.53   211202.69   1   10   
1
120   70   3   70   0.0363   1600   1   3
 1 
'Congress St '   'AG'   1226298   211128.2   1227043   211562.5   650   0.0145   1  
48
 1 
'Maplewood Street'   'AG'   1226298   211128.2   1225988   211907.9   880   0.0145  
1   67
 1 
'Islington Street 1'   'AG'   1226298   211128.2   1225862   210916.5   330   0.0145
  1   63
 1 
'Islington Street 2'   'AG'   1225862   210916.5   1225667   210766.2   330   0.0145
  1   63
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09EXPM10
 1 
'Middle Street 1'   'AG'   1226313   211134.8   1226360   210898.1   865   0.0145   
1   68
 1 
'Middle Street 2'   'AG'   1226357   210919.2   1226353   210744.3   865   0.0145   
1   68
 1 
'Bridge Street'   'AG'   1226182   211065.8   1226045   211352.1   330   0.0145   1 
 42
1   0   4   1000   0   'Y'   10   0   36
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09EXPM25
'PORTSMOUTH'   60   175   0   0   23   0.3048   1   0
'NE 1'   1226268   211321.7   6
'NE2'   1226296   211252   6
'NE3'   1226323   211182.3   6
'NE4'   1226388   211220.1   6
'NE5'   1226453   211257.8   6
'SE1'   1226489   211200.4   6
'SE2'   1226425   211162.7   6
'SE3'   1226360   211124.9   6
'SE4'   1226374   211051.3   6
'SE5'   1226389   210977.8   6
'SW1'   1226310   210926.4   6
'SW2'   1226295   210999.9   6
'SW3'   1226280   211073.5   6
'SW4'   1226213   211040.7   6
'SW5'   1226145   211008   6
'NW1'   1226109   211082.3   6
'NW2'   1226176   211115.1   6
'NW3'   1226243   211147.8   6
'NW4'   1226216   211217.5   6
'NW5'   1226188   211287.2   6
'Bridge NW1'   1226067   211061.9   6
'Bridge NW2'   1226134   211094.7   6
'Bridge NW3'   1226101   211162.3   6
'Existing '   14   1   0   'P'
 2 
'Congress WB'   'AG'   1226335.18   211153   1226498.12   211247.74   1   30   3
120   83   3   650   0.0333   1600   1   3
 2 
'Middle NB'   'AG'   1226315.42   211114.35   1226340.11   211031.45   1   20   2
120   80   3   315   0.0333   1600   1   3
 2 
'Islington EB L'   'AG'   1226263.61   211111.14   1226064.11   211007.26   1   10  
1
120   105   3   80   0.0333   1600   1   3
 2 
'Islington EB R'   'AG'   1226270.24   211100.82   1226072.6   210996.19   1   10   
1
120   92   3   150   0.0333   1600   1   3
 2 
'Maplewood SB T'   'AG'   1226278.09   211176.82   1226203.24   211357.72   1   10  
1
120   80   3   355   0.0333   1600   1   3
 2 
'Maplewood SB R'   'AG'   1226264.39   211171.93   1226190.52   211352.34   1   10  
1
120   105   3   70   0.0333   1600   1   3
 2 
'Bridge Street'   'AG'   1226157.19   211111.95   1226105.53   211202.69   1   10   
1
120   70   3   70   0.0333   1600   1   3
 1 
'Congress St '   'AG'   1226298   211128.2   1227043   211562.5   650   0.0133   1  
48
 1 
'Maplewood Street'   'AG'   1226298   211128.2   1225988   211907.9   880   0.0133  
1   67
 1 
'Islington Street 1'   'AG'   1226298   211128.2   1225862   210916.5   330   0.0133
  1   63
 1 
'Islington Street 2'   'AG'   1225862   210916.5   1225667   210766.2   330   0.0133
  1   63
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09EXPM25
 1 
'Middle Street 1'   'AG'   1226313   211134.8   1226360   210898.1   865   0.0133   
1   68
 1 
'Middle Street 2'   'AG'   1226357   210919.2   1226353   210744.3   865   0.0133   
1   68
 1 
'Bridge Street'   'AG'   1226182   211065.8   1226045   211352.1   330   0.0133   1 
 42
1   0   4   1000   0   'Y'   10   0   36

Page 2



35NBCO
'PORTSMOUTH'   60   175   0   0   23   0.3048   1   0
'NE1'   1226268   211321.7   6
'NE2'   1226296   211252   6
'NE3'   1226323   211182.3   6
'NE4'   1226388   211220.1   6
'NE5'   1226453   211257.8   6
'SE1'   1226489   211200.4   6
'SE2'   1226425   211162.7   6
'SE3'   1226360   211124.9   6
'SE4'   1226374   211051.3   6
'SE5'   1226389   210977.8   6
'SW1'   1226310   210926.4   6
'SW2'   1226295   210999.9   6
'SW3'   1226280   211073.5   6
'SW4'   1226213   211040.7   6
'SW5'   1226145   211008   6
'NW1'   1226109   211082.3   6
'NW2'   1226176   211115.1   6
'NW3'   1226243   211147.8   6
'NW4'   1226216   211217.5   6
'NW5'   1226188   211287.2   6
'Bridge NW1'   1226067   211061.9   6
'Bridge NW2'   1226134   211094.7   6
'Bridge NW3'   1226101   211162.3   6
'2035 BUILD'   14   1   0   'C'
 2 
'Congress WB'   'AG'   1226335.18   211153   1226498.12   211247.74   1   30   3
120   93   3   700   49.295   1600   1   3
 2 
'Middle NB'   'AG'   1226315.42   211114.35   1226340.11   211031.45   1   20   2
120   68   3   480   49.295   1600   1   3
 2 
'Islington EB L'   'AG'   1226263.61   211111.14   1226064.11   211007.26   1   10  
1
120   106   3   105   49.295   1600   1   3
 2 
'Islington EB R'   'AG'   1226270.24   211100.82   1226072.6   210996.19   1   10   
1
120   107   3   130   49.295   1600   1   3
 2 
'Maplewood SB T'   'AG'   1226278.09   211176.82   1226203.24   211357.72   1   10  
1
120   68   3   650   49.295   1600   1   3
 2 
'Maplewood SB R'   'AG'   1226264.39   211171.93   1226190.52   211352.34   1   10  
1
120   106   3   120   49.295   1600   1   3
 2 
'Bridge Street'   'AG'   1226157.19   211111.95   1226105.53   211202.69   1   10   
1
120   70   3   120   49.295   1600   1   3
 1 
'Congress St '   'AG'   1226298   211128.2   1227043   211562.5   700   9.531   1   
48
 1 
'Maplewood Street'   'AG'   1226298   211128.2   1225988   211907.9   1570   9.531  
1   67
 1 
'Islington Street 1'   'AG'   1226298   211128.2   1225862   210916.5   390   9.531 
 1   63
 1 
'Islington Street 2'   'AG'   1225862   210916.5   1225667   210766.2   390   9.531 
 1   63
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35NBCO
 1 
'Middle Street 1'   'AG'   1226313   211134.8   1226360   210898.1   1445   9.531   
1   68
 1 
'Middle Street 2'   'AG'   1226357   210919.2   1226353   210744.3   1445   9.531   
1   68
 1 
'Bridge Street'   'AG'   1226182   211065.8   1226045   211352.1   390   9.531   1  
42
1   0   4   1000   0   'Y'   10   0   36
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35NBPM10
'PORTSMOUTH'   60   175   0   0   23   0.3048   1   0
'NE1'   1226268   211321.7   6
'NE2'   1226296   211252   6
'NE3'   1226323   211182.3   6
'NE4'   1226388   211220.1   6
'NE5'   1226453   211257.8   6
'SE1'   1226489   211200.4   6
'SE2'   1226425   211162.7   6
'SE3'   1226360   211124.9   6
'SE4'   1226374   211051.3   6
'SE5'   1226389   210977.8   6
'SW1'   1226310   210926.4   6
'SW2'   1226295   210999.9   6
'SW3'   1226280   211073.5   6
'SW4'   1226213   211040.7   6
'SW5'   1226145   211008   6
'NW1'   1226109   211082.3   6
'NW2'   1226176   211115.1   6
'NW3'   1226243   211147.8   6
'NW4'   1226216   211217.5   6
'NW5'   1226188   211287.2   6
'Bridge NW1'   1226067   211061.9   6
'Bridge NW2'   1226134   211094.7   6
'Bridge NW3'   1226101   211162.3   6
'2035 BUILD'   14   1   0   'P'
 2 
'Congress WB'   'AG'   1226335.18   211153   1226498.12   211247.74   1   30   3
120   93   3   700   0.0128   1600   1   3
 2 
'Middle NB'   'AG'   1226315.42   211114.35   1226340.11   211031.45   1   20   2
120   68   3   480   0.0128   1600   1   3
 2 
'Islington EB L'   'AG'   1226263.61   211111.14   1226064.11   211007.26   1   10  
1
120   106   3   105   0.0128   1600   1   3
 2 
'Islington EB R'   'AG'   1226270.24   211100.82   1226072.6   210996.19   1   10   
1
120   107   3   130   0.0128   1600   1   3
 2 
'Maplewood SB T'   'AG'   1226278.09   211176.82   1226203.24   211357.72   1   10  
1
120   68   3   650   0.0128   1600   1   3
 2 
'Maplewood SB R'   'AG'   1226264.39   211171.93   1226190.52   211352.34   1   10  
1
120   106   3   120   0.0128   1600   1   3
 2 
'Bridge Street'   'AG'   1226157.19   211111.95   1226105.53   211202.69   1   10   
1
120   70   3   120   0.0128   1600   1   3
 1 
'Congress St '   'AG'   1226298   211128.2   1227043   211562.5   700   0.0051   1  
48
 1 
'Maplewood Street'   'AG'   1226298   211128.2   1225988   211907.9   1570   0.0051 
 1   67
 1 
'Islington Street 1'   'AG'   1226298   211128.2   1225862   210916.5   390   0.0051
  1   63
 1 
'Islington Street 2'   'AG'   1225862   210916.5   1225667   210766.2   390   0.0051
  1   63
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35NBPM10
 1 
'Middle Street 1'   'AG'   1226313   211134.8   1226360   210898.1   1445   0.0051  
1   68
 1 
'Middle Street 2'   'AG'   1226357   210919.2   1226353   210744.3   1445   0.0051  
1   68
 1 
'Bridge Street'   'AG'   1226182   211065.8   1226045   211352.1   390   0.0051   1 
 42
1   0   4   1000   0   'Y'   10   0   36
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35NBPM25
'PORTSMOUTH'   60   175   0   0   23   0.3048   1   0
'NE1'   1226268   211321.7   6
'NE2'   1226296   211252   6
'NE3'   1226323   211182.3   6
'NE4'   1226388   211220.1   6
'NE5'   1226453   211257.8   6
'SE1'   1226489   211200.4   6
'SE2'   1226425   211162.7   6
'SE3'   1226360   211124.9   6
'SE4'   1226374   211051.3   6
'SE5'   1226389   210977.8   6
'SW1'   1226310   210926.4   6
'SW2'   1226295   210999.9   6
'SW3'   1226280   211073.5   6
'SW4'   1226213   211040.7   6
'SW5'   1226145   211008   6
'NW1'   1226109   211082.3   6
'NW2'   1226176   211115.1   6
'NW3'   1226243   211147.8   6
'NW4'   1226216   211217.5   6
'NW5'   1226188   211287.2   6
'Bridge NW1'   1226067   211061.9   6
'Bridge NW2'   1226134   211094.7   6
'Bridge NW3'   1226101   211162.3   6
'2035 BUILD'   14   1   0   'P'
 2 
'Congress WB'   'AG'   1226335.18   211153   1226498.12   211247.74   1   30   3
120   93   3   700   0.0118   1600   1   3
 2 
'Middle NB'   'AG'   1226315.42   211114.35   1226340.11   211031.45   1   20   2
120   68   3   480   0.0118   1600   1   3
 2 
'Islington EB L'   'AG'   1226263.61   211111.14   1226064.11   211007.26   1   10  
1
120   106   3   105   0.0118   1600   1   3
 2 
'Islington EB R'   'AG'   1226270.24   211100.82   1226072.6   210996.19   1   10   
1
120   107   3   130   0.0118   1600   1   3
 2 
'Maplewood SB T'   'AG'   1226278.09   211176.82   1226203.24   211357.72   1   10  
1
120   68   3   650   0.0118   1600   1   3
 2 
'Maplewood SB R'   'AG'   1226264.39   211171.93   1226190.52   211352.34   1   10  
1
120   106   3   120   0.0118   1600   1   3
 2 
'Bridge Street'   'AG'   1226157.19   211111.95   1226105.53   211202.69   1   10   
1
120   70   3   120   0.0118   1600   1   3
 1 
'Congress St '   'AG'   1226298   211128.2   1227043   211562.5   700   0.0047   1  
48
 1 
'Maplewood Street'   'AG'   1226298   211128.2   1225988   211907.9   1570   0.0047 
 1   67
 1 
'Islington Street 1'   'AG'   1226298   211128.2   1225862   210916.5   390   0.0047
  1   63
 1 
'Islington Street 2'   'AG'   1225862   210916.5   1225667   210766.2   390   0.0047
  1   63

Page 1



35NBPM25
 1 
'Middle Street 1'   'AG'   1226313   211134.8   1226360   210898.1   1445   0.0047  
1   68
 1 
'Middle Street 2'   'AG'   1226357   210919.2   1226353   210744.3   1445   0.0047  
1   68
 1 
'Bridge Street'   'AG'   1226182   211065.8   1226045   211352.1   390   0.0047   1 
 42
1   0   4   1000   0   'Y'   10   0   36
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35BUILDCO
'PORTSMOUTH'   60   175   0   0   23   0.3048   1   0
'NE1'   1226268   211321.7   6
'NE2'   1226296   211252   6
'NE3'   1226323   211182.3   6
'NE4'   1226388   211220.1   6
'NE5'   1226453   211257.8   6
'SE1'   1226489   211200.4   6
'SE2'   1226425   211162.7   6
'SE3'   1226360   211124.9   6
'SE4'   1226374   211051.3   6
'SE5'   1226389   210977.8   6
'SW1'   1226310   210926.4   6
'SW2'   1226295   210999.9   6
'SW3'   1226280   211073.5   6
'SW4'   1226213   211040.7   6
'SW5'   1226145   211008   6
'NW1'   1226109   211082.3   6
'NW2'   1226176   211115.1   6
'NW3'   1226243   211147.8   6
'NW4'   1226216   211217.5   6
'NW5'   1226188   211287.2   6
'Bridge NW1'   1226067   211061.9   6
'Bridge NW2'   1226134   211094.7   6
'Bridge NW3'   1226101   211162.3   6
'2035 BUILD'   14   1   0   'C'
 2 
'Congress WB'   'AG'   1226335.18   211153   1226498.12   211247.74   1   30   3
120   86   3   815   49.295   1600   1   3
 2 
'Middle NB'   'AG'   1226315.42   211114.35   1226340.11   211031.45   1   20   2
120   75   3   420   49.295   1600   1   3
 2 
'Islington EB L'   'AG'   1226263.61   211111.14   1226064.11   211007.26   1   10  
1
120   107   3   100   49.295   1600   1   3
 2 
'Islington EB R'   'AG'   1226270.24   211100.82   1226072.6   210996.19   1   10   
1
120   102   3   185   49.295   1600   1   3
 2 
'Maplewood SB T'   'AG'   1226278.09   211176.82   1226203.24   211357.72   1   10  
1
120   75   3   475   49.295   1600   1   3
 2 
'Maplewood SB R'   'AG'   1226264.39   211171.93   1226190.52   211352.34   1   10  
1
120   107   3   95   49.295   1600   1   3
 2 
'Bridge Street'   'AG'   1226157.19   211111.95   1226105.53   211202.69   1   10   
1
120   70   3   95   49.295   1600   1   3
 1 
'Congress St '   'AG'   1226298   211128.2   1227043   211562.5   815   9.531   1   
48
 1 
'Maplewood Street'   'AG'   1226298   211128.2   1225988   211907.9   1270   9.531  
1   67
 1 
'Islington Street 1'   'AG'   1226298   211128.2   1225862   210916.5   780   9.531 
 1   63
 1 
'Islington Street 2'   'AG'   1225862   210916.5   1225667   210766.2   780   9.531 
 1   63
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35BUILDCO
 1 
'Middle Street 1'   'AG'   1226313   211134.8   1226360   210898.1   1080   9.531   
1   68
 1 
'Middle Street 2'   'AG'   1226357   210919.2   1226353   210744.3   1080   9.531   
1   68
 1 
'Bridge Street'   'AG'   1226182   211065.8   1226045   211352.1   780   9.531   1  
42
1   0   4   1000   0   'Y'   10   0   36
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35BUILDPM10
'PORTSMOUTH'   60   175   0   0   23   0.3048   1   0
'NE1'   1226268   211321.7   6
'NE2'   1226296   211252   6
'NE3'   1226323   211182.3   6
'NE4'   1226388   211220.1   6
'NE5'   1226453   211257.8   6
'SE1'   1226489   211200.4   6
'SE2'   1226425   211162.7   6
'SE3'   1226360   211124.9   6
'SE4'   1226374   211051.3   6
'SE5'   1226389   210977.8   6
'SW1'   1226310   210926.4   6
'SW2'   1226295   210999.9   6
'SW3'   1226280   211073.5   6
'SW4'   1226213   211040.7   6
'SW5'   1226145   211008   6
'NW1'   1226109   211082.3   6
'NW2'   1226176   211115.1   6
'NW3'   1226243   211147.8   6
'NW4'   1226216   211217.5   6
'NW5'   1226188   211287.2   6
'Bridge NW1'   1226067   211061.9   6
'Bridge NW2'   1226134   211094.7   6
'Bridge NW3'   1226101   211162.3   6
'2035 BUILD'   14   1   0   'P'
 2 
'Congress WB'   'AG'   1226335.18   211153   1226498.12   211247.74   1   30   3
120   86   3   815   0.0128   1600   1   3
 2 
'Middle NB'   'AG'   1226315.42   211114.35   1226340.11   211031.45   1   20   2
120   75   3   420   0.0128   1600   1   3
 2 
'Islington EB L'   'AG'   1226263.61   211111.14   1226064.11   211007.26   1   10  
1
120   107   3   100   0.0128   1600   1   3
 2 
'Islington EB R'   'AG'   1226270.24   211100.82   1226072.6   210996.19   1   10   
1
120   102   3   185   0.0128   1600   1   3
 2 
'Maplewood SB T'   'AG'   1226278.09   211176.82   1226203.24   211357.72   1   10  
1
120   75   3   475   0.0128   1600   1   3
 2 
'Maplewood SB R'   'AG'   1226264.39   211171.93   1226190.52   211352.34   1   10  
1
120   107   3   95   0.0128   1600   1   3
 2 
'Bridge Street'   'AG'   1226157.19   211111.95   1226105.53   211202.69   1   10   
1
120   70   3   95   0.0128   1600   1   3
 1 
'Congress St '   'AG'   1226298   211128.2   1227043   211562.5   815   0.0051   1  
48
 1 
'Maplewood Street'   'AG'   1226298   211128.2   1225988   211907.9   1270   0.0051 
 1   67
 1 
'Islington Street 1'   'AG'   1226298   211128.2   1225862   210916.5   780   0.0051
  1   63
 1 
'Islington Street 2'   'AG'   1225862   210916.5   1225667   210766.2   780   0.0051
  1   63
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35BUILDPM10
 1 
'Middle Street 1'   'AG'   1226313   211134.8   1226360   210898.1   1080   0.0051  
1   68
 1 
'Middle Street 2'   'AG'   1226357   210919.2   1226353   210744.3   1080   0.0051  
1   68
 1 
'Bridge Street'   'AG'   1226182   211065.8   1226045   211352.1   780   0.0051   1 
 42
1   0   4   1000   0   'Y'   10   0   36
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35BUILDPM25
'PORTSMOUTH'   60   175   0   0   23   0.3048   1   0
'NE1'   1226268   211321.7   6
'NE2'   1226296   211252   6
'NE3'   1226323   211182.3   6
'NE4'   1226388   211220.1   6
'NE5'   1226453   211257.8   6
'SE1'   1226489   211200.4   6
'SE2'   1226425   211162.7   6
'SE3'   1226360   211124.9   6
'SE4'   1226374   211051.3   6
'SE5'   1226389   210977.8   6
'SW1'   1226310   210926.4   6
'SW2'   1226295   210999.9   6
'SW3'   1226280   211073.5   6
'SW4'   1226213   211040.7   6
'SW5'   1226145   211008   6
'NW1'   1226109   211082.3   6
'NW2'   1226176   211115.1   6
'NW3'   1226243   211147.8   6
'NW4'   1226216   211217.5   6
'NW5'   1226188   211287.2   6
'Bridge NW1'   1226067   211061.9   6
'Bridge NW2'   1226134   211094.7   6
'Bridge NW3'   1226101   211162.3   6
'2035 BUILD'   14   1   0   'P'
 2 
'Congress WB'   'AG'   1226335.18   211153   1226498.12   211247.74   1   30   3
120   86   3   815   0.0118   1600   1   3
 2 
'Middle NB'   'AG'   1226315.42   211114.35   1226340.11   211031.45   1   20   2
120   75   3   420   0.0118   1600   1   3
 2 
'Islington EB L'   'AG'   1226263.61   211111.14   1226064.11   211007.26   1   10  
1
120   107   3   100   0.0118   1600   1   3
 2 
'Islington EB R'   'AG'   1226270.24   211100.82   1226072.6   210996.19   1   10   
1
120   102   3   185   0.0118   1600   1   3
 2 
'Maplewood SB T'   'AG'   1226278.09   211176.82   1226203.24   211357.72   1   10  
1
120   75   3   475   0.0118   1600   1   3
 2 
'Maplewood SB R'   'AG'   1226264.39   211171.93   1226190.52   211352.34   1   10  
1
120   107   3   95   0.0118   1600   1   3
 2 
'Bridge Street'   'AG'   1226157.19   211111.95   1226105.53   211202.69   1   10   
1
120   70   3   95   0.0118   1600   1   3
 1 
'Congress St '   'AG'   1226298   211128.2   1227043   211562.5   815   0.0047   1  
48
 1 
'Maplewood Street'   'AG'   1226298   211128.2   1225988   211907.9   1270   0.0047 
 1   67
 1 
'Islington Street 1'   'AG'   1226298   211128.2   1225862   210916.5   780   0.0047
  1   63
 1 
'Islington Street 2'   'AG'   1225862   210916.5   1225667   210766.2   780   0.0047
  1   63
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35BUILDPM25
 1 
'Middle Street 1'   'AG'   1226313   211134.8   1226360   210898.1   1080   0.0047  
1   68
 1 
'Middle Street 2'   'AG'   1226357   210919.2   1226353   210744.3   1080   0.0047  
1   68
 1 
'Bridge Street'   'AG'   1226182   211065.8   1226045   211352.1   780   0.0047   1 
 42
1   0   4   1000   0   'Y'   10   0   36
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09EXCO
�                        CAL3QHC: LINE SOURCE DISPERSION MODEL - VERSION 2.0 Dated 
95221                        PAGE  1

      JOB: PORTSMOUTH                                           RUN: Existing       
                        

      DATE :  3/31/10
      TIME : 11:14:26

         The MODE flag has been set to C for calculating CO averages.

       SITE & METEOROLOGICAL VARIABLES  
       -------------------------------
       VS =   0.0 CM/S       VD =   0.0 CM/S       Z0 = 175. CM
        U =  1.0 M/S         CLAS =   4  (D)     ATIM =  60. MINUTES     MIXH =  
1000. M   AMB =  0.0 PPM

       LINK VARIABLES
       --------------
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  
BRG TYPE   VPH    EF      H   W    V/C QUEUE
                              *   X1        Y1        X2        Y2     *     (FT)  
(DEG)            (G/MI)  (FT) (FT)       (VEH)
      
------------------------*----------------------------------------*------------------
----------------------------------------
       1. Congress WB         * ********  211153.0  ********  211202.3 *      98.   
60. AG    431. 100.0   1.0 30.0 0.51   5.0
       2. Middle NB           * ********  211114.3  ********  211048.5 *      69.   
163. AG    277. 100.0   1.0 20.0 0.34   3.5
       3. Islington EB L      * ********  211111.1  ********  211089.3 *      47.   
243. AG    182. 100.0   1.0 10.0 0.60   2.4
       4. Islington EB R      * ********  211100.8  ********  211065.5 *      75.   
242. AG    159. 100.0   1.0 10.0 0.49   3.8
       5. Maplewood SB T      * ********  211176.8  ********  211323.5 *     159.   
338. AG    139. 100.0   1.0 10.0 0.76   8.1
       6. Maplewood SB R      * ********  211171.9  ********  211209.1 *      40.   
338. AG    182. 100.0   1.0 10.0 0.53   2.0
       7. Bridge Street       * ********  211112.0  ********  211135.2 *      27.   
330. AG    121. 100.0   1.0 10.0 0.12   1.4
       8. Congress St         * ********  211128.2  ********  211562.5 *     862.   
60. AG    650.  13.4   1.0 48.0
       9. Maplewood Street    * ********  211128.2  ********  211907.9 *     839.   
338. AG    880.  13.4   1.0 67.0
      10. Islington Street 1  * ********  211128.2  ********  210916.5 *     485.   
244. AG    330.  13.4   1.0 63.0
      11. Islington Street 2  * ********  210916.5  ********  210766.2 *     246.   
232. AG    330.  13.4   1.0 63.0
      12. Middle Street 1     * ********  211134.8  ********  210898.1 *     241.   
169. AG    865.  13.4   1.0 68.0
      13. Middle Street 2     * ********  210919.2  ********  210744.3 *     175.   
181. AG    865.  13.4   1.0 68.0
      14. Bridge Street       * ********  211065.8  ********  211352.1 *     317.   
334. AG    330.  13.4   1.0 42.0
�                                                                                   
                            PAGE  2
      JOB: PORTSMOUTH                                           RUN: Existing       
                        

      DATE :  3/31/10
      TIME : 11:14:26

       ADDITIONAL QUEUE LINK PARAMETERS
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09EXCO
       --------------------------------
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION 
 IDLE   SIGNAL   ARRIVAL
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE  
EM FAC   TYPE     RATE
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    
(gm/hr)
      
------------------------*-----------------------------------------------------------
---------------------
       1. Congress WB         *     120       83       3.0       650       1600     
77.49      1        3
       2. Middle NB           *     120       80       3.0       315       1600     
77.49      1        3
       3. Islington EB L      *     120      105       3.0        80       1600     
77.49      1        3
       4. Islington EB R      *     120       92       3.0       150       1600     
77.49      1        3
       5. Maplewood SB T      *     120       80       3.0       355       1600     
77.49      1        3
       6. Maplewood SB R      *     120      105       3.0        70       1600     
77.49      1        3
       7. Bridge Street       *     120       70       3.0        70       1600     
77.49      1        3

       RECEPTOR LOCATIONS
       ------------------
                              *           COORDINATES (FT)          *
         RECEPTOR             *      X          Y          Z        *
     -------------------------*-------------------------------------*
      1. NE1                  *    ********   211321.7        6.0   *
      2. NE2                  *    ********   211252.0        6.0   *
      3. NE3                  *    ********   211182.3        6.0   *
      4. NE4                  *    ********   211220.1        6.0   *
      5. NE5                  *    ********   211257.8        6.0   *
      6. SE1                  *    ********   211200.4        6.0   *
      7. SE2                  *    ********   211162.7        6.0   *
      8. SE3                  *    ********   211124.9        6.0   *
      9. SE4                  *    ********   211051.3        6.0   *
     10. SE5                  *    ********   210977.8        6.0   *
     11. SW1                  *    ********   210926.4        6.0   *
     12. SW2                  *    ********   210999.9        6.0   *
     13. SW3                  *    ********   211073.5        6.0   *
     14. SW4                  *    ********   211040.7        6.0   *
     15. SW5                  *    ********   211008.0        6.0   *
     16. NW1                  *    ********   211082.3        6.0   *
     17. NW2                  *    ********   211115.1        6.0   *
     18. NW3                  *    ********   211147.8        6.0   *
     19. NW4                  *    ********   211217.5        6.0   *
     20. NW5                  *    ********   211287.2        6.0   *
     21. Bridge NW1           *    ********   211061.9        6.0   *
     22. Bridge NW2           *    ********   211094.7        6.0   *
     23. Bridge NW3           *    ********   211162.3        6.0   *
�                                                                                   
                            PAGE  3
      JOB: PORTSMOUTH                                           RUN: Existing       
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
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09EXCO
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (PPM)
 (DEGR)* REC1  REC2  REC3  REC4  REC5  REC6  REC7  REC8  REC9  REC10 REC11 REC12 
REC13 REC14 REC15 REC16 REC17 REC18 REC19 REC20
 
------*-----------------------------------------------------------------------------
-------------------------------------------
   0.  *   0.0   0.0   0.0   0.0   0.0   0.2   0.6   1.2   0.5   0.4   0.7   0.9   
0.7   0.8   0.3   0.2   0.3   0.9   0.6   0.5
  10.  *   0.0   0.0   0.0   0.0   0.0   0.3   0.5   1.4   0.5   0.3   1.0   1.0   
0.7   0.8   0.3   0.2   0.3   0.8   0.6   0.4
  20.  *   0.0   0.0   0.0   0.0   0.0   0.3   0.4   1.3   0.3   0.2   0.8   1.0   
0.9   0.9   0.4   0.2   0.3   0.9   0.6   0.4
  30.  *   0.0   0.0   0.0   0.0   0.0   0.3   0.3   1.2   0.2   0.1   0.6   1.0   
1.0   0.9   0.4   0.4   0.3   0.7   0.5   0.4
  40.  *   0.0   0.0   0.0   0.0   0.0   0.4   0.4   1.0   0.1   0.1   0.4   0.8   
1.4   0.9   0.6   0.4   0.4   0.6   0.5   0.4
  50.  *   0.0   0.0   0.2   0.1   0.1   0.4   0.4   0.8   0.1   0.1   0.4   0.6   
1.4   1.2   0.9   0.5   0.6   0.7   0.5   0.4
  60.  *   0.0   0.1   0.5   0.3   0.3   0.2   0.2   0.4   0.1   0.0   0.3   0.4   
1.1   0.9   0.6   0.5   0.7   0.8   0.6   0.5
  70.  *   0.0   0.1   0.9   0.4   0.4   0.1   0.1   0.1   0.0   0.0   0.3   0.3   
1.0   0.6   0.5   0.7   0.7   1.0   0.6   0.6
  80.  *   0.1   0.1   1.3   0.4   0.4   0.0   0.0   0.0   0.0   0.0   0.3   0.3   
0.8   0.4   0.2   0.8   0.8   1.1   0.7   0.6
  90.  *   0.1   0.1   1.4   0.4   0.3   0.0   0.0   0.0   0.0   0.0   0.4   0.3   
0.8   0.3   0.1   0.7   0.8   1.0   0.9   0.6
 100.  *   0.1   0.2   1.5   0.5   0.3   0.0   0.0   0.0   0.0   0.0   0.4   0.3   
0.7   0.2   0.1   0.5   0.6   0.9   1.0   0.7
 110.  *   0.1   0.4   1.5   0.7   0.3   0.0   0.0   0.0   0.0   0.0   0.4   0.3   
0.6   0.2   0.1   0.2   0.7   0.9   1.1   0.8
 120.  *   0.2   0.5   1.3   0.8   0.2   0.0   0.0   0.0   0.0   0.0   0.4   0.3   
0.5   0.2   0.2   0.2   0.6   0.7   1.0   0.9
 130.  *   0.3   0.6   1.2   1.0   0.2   0.0   0.0   0.0   0.0   0.0   0.4   0.4   
0.5   0.2   0.1   0.2   0.5   0.7   1.0   0.9
 140.  *   0.4   0.6   1.1   1.2   0.2   0.0   0.0   0.0   0.0   0.0   0.4   0.4   
0.4   0.2   0.1   0.2   0.5   0.9   0.7   1.0
 150.  *   0.5   0.6   1.0   1.3   0.2   0.0   0.0   0.0   0.0   0.0   0.4   0.5   
0.4   0.1   0.0   0.1   0.4   0.7   0.6   0.7
 160.  *   0.7   0.6   1.0   1.3   0.2   0.0   0.0   0.1   0.1   0.0   0.3   0.4   
0.4   0.1   0.0   0.1   0.3   0.6   0.7   0.2
 170.  *   0.7   0.8   1.3   1.3   0.2   0.0   0.0   0.3   0.3   0.2   0.2   0.2   
0.2   0.0   0.0   0.1   0.2   0.7   0.4   0.1
 180.  *   0.9   0.7   1.1   1.5   0.2   0.0   0.0   0.5   0.4   0.3   0.1   0.1   
0.2   0.0   0.0   0.1   0.3   0.5   0.3   0.0
 190.  *   0.7   0.8   1.0   1.9   0.5   0.0   0.2   0.7   0.4   0.4   0.1   0.0   
0.0   0.0   0.0   0.1   0.3   0.5   0.1   0.1
 200.  *   0.6   0.8   0.8   1.7   0.7   0.2   0.2   0.7   0.5   0.4   0.0   0.0   
0.0   0.0   0.0   0.1   0.2   0.3   0.1   0.1
 210.  *   0.5   0.7   0.9   1.6   1.0   0.1   0.3   0.8   0.4   0.5   0.0   0.0   
0.0   0.0   0.0   0.1   0.2   0.3   0.2   0.1
 220.  *   0.5   0.7   0.8   1.5   1.2   0.2   0.3   0.8   0.3   0.4   0.0   0.0   
0.0   0.0   0.0   0.2   0.3   0.2   0.2   0.1
 230.  *   0.5   0.7   0.7   1.0   1.3   0.4   0.4   0.8   0.3   0.4   0.0   0.0   
0.0   0.0   0.0   0.2   0.3   0.3   0.1   0.1
 240.  *   0.5   0.5   0.5   0.5   0.7   0.8   0.6   0.9   0.3   0.3   0.0   0.0   
0.1   0.1   0.1   0.1   0.2   0.2   0.1   0.1
 250.  *   0.5   0.5   0.5   0.4   0.4   1.2   1.0   1.0   0.4   0.3   0.0   0.0   
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09EXCO
0.2   0.1   0.1   0.1   0.3   0.2   0.1   0.1
 260.  *   0.4   0.5   0.5   0.4   0.2   1.0   1.2   1.0   0.6   0.3   0.0   0.0   
0.4   0.2   0.2   0.0   0.2   0.1   0.1   0.1
 270.  *   0.4   0.5   0.5   0.3   0.2   1.0   1.2   0.9   0.8   0.3   0.0   0.1   
0.5   0.2   0.2   0.0   0.3   0.1   0.1   0.1
 280.  *   0.4   0.5   0.6   0.3   0.2   0.8   1.5   0.7   1.0   0.3   0.0   0.1   
0.6   0.1   0.1   0.0   0.4   0.1   0.1   0.1
 290.  *   0.3   0.5   0.6   0.3   0.1   0.7   1.6   0.6   1.1   0.4   0.0   0.1   
0.7   0.1   0.1   0.0   0.4   0.1   0.1   0.0
 300.  *   0.4   0.6   0.7   0.3   0.1   0.3   1.5   1.0   1.2   0.4   0.0   0.1   
0.7   0.2   0.1   0.0   0.4   0.1   0.1   0.0
 310.  *   0.4   0.5   0.6   0.2   0.1   0.3   1.5   1.1   0.9   0.6   0.0   0.3   
0.7   0.2   0.1   0.0   0.3   0.1   0.0   0.0
 320.  *   0.5   0.6   0.7   0.2   0.1   0.3   1.4   1.2   1.0   0.7   0.0   0.4   
0.6   0.3   0.1   0.0   0.4   0.1   0.1   0.0
 330.  *   0.4   0.4   0.6   0.1   0.1   0.3   1.2   1.3   1.0   0.9   0.2   0.4   
0.7   0.4   0.1   0.0   0.3   0.2   0.2   0.2
 340.  *   0.3   0.3   0.3   0.1   0.0   0.2   1.0   1.3   1.0   0.9   0.4   0.7   
0.9   0.5   0.2   0.0   0.3   0.5   0.4   0.3
 350.  *   0.1   0.1   0.1   0.0   0.0   0.2   0.8   1.3   0.7   0.6   0.6   0.7   
0.9   0.6   0.3   0.2   0.3   0.7   0.6   0.5
 360.  *   0.0   0.0   0.0   0.0   0.0   0.2   0.6   1.2   0.5   0.4   0.7   0.9   
0.7   0.8   0.3   0.2   0.3   0.9   0.6   0.5
 
------*-----------------------------------------------------------------------------
-------------------------------------------
 MAX   *   0.9   0.8   1.5   1.9   1.3   1.2   1.6   1.4   1.2   0.9   1.0   1.0   
1.4   1.2   0.9   0.8   0.8   1.1   1.1   1.0
 DEGR. *  180   190   100   190   230   250   290    10   300   330    10    10    
40    50    50    80    80    80   110   140

�                                                                                   
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      JOB: PORTSMOUTH                                           RUN: Existing       
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (PPM)
 (DEGR)* REC21 REC22 REC23
 ------*------------------
   0.  *   0.1   0.4   0.3
  10.  *   0.2   0.5   0.3
  20.  *   0.2   0.3   0.2
  30.  *   0.2   0.5   0.2
  40.  *   0.3   0.5   0.3
  50.  *   0.3   0.6   0.3
  60.  *   0.5   0.5   0.3
  70.  *   0.5   0.8   0.5
  80.  *   0.6   1.0   0.5
  90.  *   0.5   0.7   0.5
 100.  *   0.2   0.6   0.6
 110.  *   0.2   0.5   0.6
 120.  *   0.1   0.4   0.7
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 130.  *   0.2   0.4   0.5
 140.  *   0.1   0.3   0.4
 150.  *   0.1   0.2   0.2
 160.  *   0.1   0.1   0.1
 170.  *   0.1   0.1   0.1
 180.  *   0.1   0.1   0.1
 190.  *   0.1   0.1   0.1
 200.  *   0.1   0.1   0.1
 210.  *   0.1   0.1   0.1
 220.  *   0.2   0.2   0.1
 230.  *   0.1   0.2   0.0
 240.  *   0.1   0.1   0.0
 250.  *   0.0   0.1   0.0
 260.  *   0.0   0.0   0.0
 270.  *   0.0   0.0   0.0
 280.  *   0.0   0.0   0.0
 290.  *   0.0   0.0   0.0
 300.  *   0.0   0.0   0.0
 310.  *   0.0   0.0   0.0
 320.  *   0.0   0.0   0.0
 330.  *   0.0   0.1   0.1
 340.  *   0.0   0.1   0.1
 350.  *   0.0   0.3   0.3
 360.  *   0.1   0.4   0.3
 ------*------------------
 MAX   *   0.6   1.0   0.7
 DEGR. *   80    80   120

 THE HIGHEST CONCENTRATION OF    1.90 PPM OCCURRED AT RECEPTOR REC4 .

Page 5



09EXPM10
�                        CAL3QHC: LINE SOURCE DISPERSION MODEL - VERSION 2.0 Dated 
95221                        PAGE  1

      JOB: PORTSMOUTH                                           RUN: Existing       
                        

      DATE :  3/31/10
      TIME : 11:15:10

         The MODE flag has been set to P for calculating PM averages.

       SITE & METEOROLOGICAL VARIABLES  
       -------------------------------
       VS =   0.0 CM/S       VD =   0.0 CM/S       Z0 = 175. CM
        U =  1.0 M/S         CLAS =   4  (D)     ATIM =  60. MINUTES     MIXH =  
1000. M   AMB =  0.0 ug/m**3

       LINK VARIABLES
       --------------
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  
BRG TYPE   VPH    EF      H   W    V/C QUEUE
                              *   X1        Y1        X2        Y2     *     (FT)  
(DEG)            (G/MI)  (FT) (FT)       (VEH)
      
------------------------*----------------------------------------*------------------
----------------------------------------
       1. Congress WB         * ********  211153.0  ********  211202.3 *      98.   
60. AG      0. 100.0   1.0 30.0 0.51   5.0
       2. Middle NB           * ********  211114.3  ********  211048.5 *      69.   
163. AG      0. 100.0   1.0 20.0 0.34   3.5
       3. Islington EB L      * ********  211111.1  ********  211089.3 *      47.   
243. AG      0. 100.0   1.0 10.0 0.60   2.4
       4. Islington EB R      * ********  211100.8  ********  211065.5 *      75.   
242. AG      0. 100.0   1.0 10.0 0.49   3.8
       5. Maplewood SB T      * ********  211176.8  ********  211323.5 *     159.   
338. AG      0. 100.0   1.0 10.0 0.76   8.1
       6. Maplewood SB R      * ********  211171.9  ********  211209.1 *      40.   
338. AG      0. 100.0   1.0 10.0 0.53   2.0
       7. Bridge Street       * ********  211112.0  ********  211135.2 *      27.   
330. AG      0. 100.0   1.0 10.0 0.12   1.4
       8. Congress St         * ********  211128.2  ********  211562.5 *     862.   
60. AG    650.   0.0   1.0 48.0
       9. Maplewood Street    * ********  211128.2  ********  211907.9 *     839.   
338. AG    880.   0.0   1.0 67.0
      10. Islington Street 1  * ********  211128.2  ********  210916.5 *     485.   
244. AG    330.   0.0   1.0 63.0
      11. Islington Street 2  * ********  210916.5  ********  210766.2 *     246.   
232. AG    330.   0.0   1.0 63.0
      12. Middle Street 1     * ********  211134.8  ********  210898.1 *     241.   
169. AG    865.   0.0   1.0 68.0
      13. Middle Street 2     * ********  210919.2  ********  210744.3 *     175.   
181. AG    865.   0.0   1.0 68.0
      14. Bridge Street       * ********  211065.8  ********  211352.1 *     317.   
334. AG    330.   0.0   1.0 42.0
�                                                                                   
                            PAGE  2
      JOB: PORTSMOUTH                                           RUN: Existing       
                        

      DATE :  3/31/10
      TIME : 11:15:10

       1. Congress WB         *     120       83       3.0       650       1600     
Page 1



09EXPM10
 0.04      1        3
       2. Middle NB           *     120       80       3.0       315       1600     
 0.04      1        3
       3. Islington EB L      *     120      105       3.0        80       1600     
 0.04      1        3
       4. Islington EB R      *     120       92       3.0       150       1600     
 0.04      1        3
       5. Maplewood SB T      *     120       80       3.0       355       1600     
 0.04      1        3
       6. Maplewood SB R      *     120      105       3.0        70       1600     
 0.04      1        3
       7. Bridge Street       *     120       70       3.0        70       1600     
 0.04      1        3

       RECEPTOR LOCATIONS
       ------------------
                              *           COORDINATES (FT)          *
         RECEPTOR             *      X          Y          Z        *
     -------------------------*-------------------------------------*
      1. NE 1                 *    ********   211321.7        6.0   *
      2. NE2                  *    ********   211252.0        6.0   *
      3. NE3                  *    ********   211182.3        6.0   *
      4. NE4                  *    ********   211220.1        6.0   *
      5. NE5                  *    ********   211257.8        6.0   *
      6. SE1                  *    ********   211200.4        6.0   *
      7. SE2                  *    ********   211162.7        6.0   *
      8. SE3                  *    ********   211124.9        6.0   *
      9. SE4                  *    ********   211051.3        6.0   *
     10. SE5                  *    ********   210977.8        6.0   *
     11. SW1                  *    ********   210926.4        6.0   *
     12. SW2                  *    ********   210999.9        6.0   *
     13. SW3                  *    ********   211073.5        6.0   *
     14. SW4                  *    ********   211040.7        6.0   *
     15. SW5                  *    ********   211008.0        6.0   *
     16. NW1                  *    ********   211082.3        6.0   *
     17. NW2                  *    ********   211115.1        6.0   *
     18. NW3                  *    ********   211147.8        6.0   *
     19. NW4                  *    ********   211217.5        6.0   *
     20. NW5                  *    ********   211287.2        6.0   *
     21. Bridge NW1           *    ********   211061.9        6.0   *
     22. Bridge NW2           *    ********   211094.7        6.0   *
     23. Bridge NW3           *    ********   211162.3        6.0   *
�                                                                                   
                            PAGE  3
      JOB: PORTSMOUTH                                           RUN: Existing       
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC1  REC2  REC3  REC4  REC5  REC6  REC7  REC8  REC9  REC10 REC11 REC12 
REC13 REC14 REC15 REC16 REC17 REC18 REC19 REC20
 
------*-----------------------------------------------------------------------------
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-------------------------------------------
   0.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    1.    1.    
1.    0.    0.    0.    0.    1.    1.    1.
  10.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    1.    1.    
1.    1.    0.    0.    0.    1.    1.    0.
  20.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    1.    1.    
1.    1.    0.    0.    0.    1.    1.    0.
  30.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    1.    1.    
1.    1.    0.    0.    0.    1.    0.    0.
  40.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    0.    1.    
1.    1.    0.    0.    0.    1.    0.    0.
  50.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    0.    1.    
1.    1.    1.    0.    0.    1.    0.    0.
  60.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
1.    1.    1.    0.    0.    1.    1.    0.
  70.  *    0.    0.    1.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
1.    0.    0.    1.    1.    1.    1.    1.
  80.  *    0.    0.    1.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
1.    0.    0.    1.    1.    1.    1.    1.
  90.  *    0.    0.    1.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
1.    0.    0.    0.    1.    1.    1.    1.
 100.  *    0.    0.    1.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
1.    0.    0.    0.    1.    1.    1.    1.
 110.  *    0.    0.    1.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
1.    0.    0.    0.    1.    1.    1.    1.
 120.  *    0.    0.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    1.    1.    1.    1.
 130.  *    0.    0.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    1.    1.    1.
 140.  *    0.    0.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    1.    1.    1.
 150.  *    0.    0.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    1.    1.    0.
 160.  *    0.    1.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    1.    0.    0.
 170.  *    1.    1.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 180.  *    1.    1.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 190.  *    1.    1.    1.    1.    1.    0.    0.    1.    1.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 200.  *    1.    1.    1.    1.    1.    0.    0.    1.    0.    1.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 210.  *    1.    1.    1.    1.    1.    0.    0.    1.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 220.  *    0.    1.    1.    1.    1.    0.    0.    1.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 230.  *    0.    1.    1.    1.    1.    0.    0.    1.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 240.  *    0.    0.    1.    0.    1.    1.    1.    1.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 250.  *    0.    0.    0.    0.    0.    1.    1.    1.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 260.  *    0.    0.    0.    0.    0.    1.    1.    1.    1.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 270.  *    0.    0.    1.    0.    0.    1.    1.    1.    1.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 280.  *    0.    0.    1.    0.    0.    1.    1.    1.    1.    0.    0.    0.    
1.    0.    0.    0.    0.    0.    0.    0.
 290.  *    0.    0.    1.    0.    0.    1.    1.    1.    1.    0.    0.    0.    
1.    0.    0.    0.    0.    0.    0.    0.
 300.  *    0.    1.    1.    0.    0.    0.    1.    1.    1.    0.    0.    0.    
1.    0.    0.    0.    0.    0.    0.    0.
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 310.  *    0.    1.    1.    0.    0.    0.    1.    1.    1.    1.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 320.  *    1.    1.    1.    0.    0.    0.    1.    1.    1.    1.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 330.  *    0.    0.    1.    0.    0.    0.    1.    1.    1.    1.    0.    0.    
1.    0.    0.    0.    0.    0.    0.    0.
 340.  *    0.    0.    0.    0.    0.    0.    1.    1.    1.    1.    0.    0.    
1.    0.    0.    0.    0.    0.    0.    0.
 350.  *    0.    0.    0.    0.    0.    0.    1.    1.    0.    0.    0.    1.    
1.    0.    0.    0.    0.    1.    1.    1.
 360.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    1.    1.    
1.    0.    0.    0.    0.    1.    1.    1.
 
------*-----------------------------------------------------------------------------
-------------------------------------------
 MAX   *    1.    1.    1.    1.    1.    1.    1.    1.    1.    1.    1.    1.    
1.    1.    1.    1.    1.    1.    1.    1.
 DEGR. *  180   170   180   190   230   250   290   320   300   330    10    20    
40    40    50    80    90    80   100   130

�                                                                                   
                            PAGE  4
      JOB: PORTSMOUTH                                           RUN: Existing       
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC21 REC22 REC23
 ------*------------------
   0.  *    0.    0.    0.
  10.  *    0.    0.    0.
  20.  *    0.    0.    0.
  30.  *    0.    0.    0.
  40.  *    0.    0.    0.
  50.  *    0.    0.    0.
  60.  *    0.    1.    0.
  70.  *    0.    1.    0.
  80.  *    0.    1.    0.
  90.  *    0.    1.    0.
 100.  *    0.    1.    1.
 110.  *    0.    0.    0.
 120.  *    0.    0.    0.
 130.  *    0.    0.    0.
 140.  *    0.    0.    0.
 150.  *    0.    0.    0.
 160.  *    0.    0.    0.
 170.  *    0.    0.    0.
 180.  *    0.    0.    0.
 190.  *    0.    0.    0.
 200.  *    0.    0.    0.
 210.  *    0.    0.    0.
 220.  *    0.    0.    0.
 230.  *    0.    0.    0.
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 240.  *    0.    0.    0.
 250.  *    0.    0.    0.
 260.  *    0.    0.    0.
 270.  *    0.    0.    0.
 280.  *    0.    0.    0.
 290.  *    0.    0.    0.
 300.  *    0.    0.    0.
 310.  *    0.    0.    0.
 320.  *    0.    0.    0.
 330.  *    0.    0.    0.
 340.  *    0.    0.    0.
 350.  *    0.    0.    0.
 360.  *    0.    0.    0.
 ------*------------------
 MAX   *    0.    1.    1.
 DEGR. *   60    90   100

 THE HIGHEST CONCENTRATION OF      1. ug/m**3 OCCURRED AT RECEPTOR REC4 .
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�                        CAL3QHC: LINE SOURCE DISPERSION MODEL - VERSION 2.0 Dated 
95221                        PAGE  1

      JOB: PORTSMOUTH                                           RUN: Existing       
                        

      DATE :  3/31/10
      TIME : 11:15: 3

         The MODE flag has been set to P for calculating PM averages.

       SITE & METEOROLOGICAL VARIABLES  
       -------------------------------
       VS =   0.0 CM/S       VD =   0.0 CM/S       Z0 = 175. CM
        U =  1.0 M/S         CLAS =   4  (D)     ATIM =  60. MINUTES     MIXH =  
1000. M   AMB =  0.0 ug/m**3

       LINK VARIABLES
       --------------
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  
BRG TYPE   VPH    EF      H   W    V/C QUEUE
                              *   X1        Y1        X2        Y2     *     (FT)  
(DEG)            (G/MI)  (FT) (FT)       (VEH)
      
------------------------*----------------------------------------*------------------
----------------------------------------
       1. Congress WB         * ********  211153.0  ********  211202.3 *      98.   
60. AG      0. 100.0   1.0 30.0 0.51   5.0
       2. Middle NB           * ********  211114.3  ********  211048.5 *      69.   
163. AG      0. 100.0   1.0 20.0 0.34   3.5
       3. Islington EB L      * ********  211111.1  ********  211089.3 *      47.   
243. AG      0. 100.0   1.0 10.0 0.60   2.4
       4. Islington EB R      * ********  211100.8  ********  211065.5 *      75.   
242. AG      0. 100.0   1.0 10.0 0.49   3.8
       5. Maplewood SB T      * ********  211176.8  ********  211323.5 *     159.   
338. AG      0. 100.0   1.0 10.0 0.76   8.1
       6. Maplewood SB R      * ********  211171.9  ********  211209.1 *      40.   
338. AG      0. 100.0   1.0 10.0 0.53   2.0
       7. Bridge Street       * ********  211112.0  ********  211135.2 *      27.   
330. AG      0. 100.0   1.0 10.0 0.12   1.4
       8. Congress St         * ********  211128.2  ********  211562.5 *     862.   
60. AG    650.   0.0   1.0 48.0
       9. Maplewood Street    * ********  211128.2  ********  211907.9 *     839.   
338. AG    880.   0.0   1.0 67.0
      10. Islington Street 1  * ********  211128.2  ********  210916.5 *     485.   
244. AG    330.   0.0   1.0 63.0
      11. Islington Street 2  * ********  210916.5  ********  210766.2 *     246.   
232. AG    330.   0.0   1.0 63.0
      12. Middle Street 1     * ********  211134.8  ********  210898.1 *     241.   
169. AG    865.   0.0   1.0 68.0
      13. Middle Street 2     * ********  210919.2  ********  210744.3 *     175.   
181. AG    865.   0.0   1.0 68.0
      14. Bridge Street       * ********  211065.8  ********  211352.1 *     317.   
334. AG    330.   0.0   1.0 42.0
�                                                                                   
                            PAGE  2
      JOB: PORTSMOUTH                                           RUN: Existing       
                        

      DATE :  3/31/10
      TIME : 11:15: 3

       1. Congress WB         *     120       83       3.0       650       1600     
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 0.03      1        3
       2. Middle NB           *     120       80       3.0       315       1600     
 0.03      1        3
       3. Islington EB L      *     120      105       3.0        80       1600     
 0.03      1        3
       4. Islington EB R      *     120       92       3.0       150       1600     
 0.03      1        3
       5. Maplewood SB T      *     120       80       3.0       355       1600     
 0.03      1        3
       6. Maplewood SB R      *     120      105       3.0        70       1600     
 0.03      1        3
       7. Bridge Street       *     120       70       3.0        70       1600     
 0.03      1        3

       RECEPTOR LOCATIONS
       ------------------
                              *           COORDINATES (FT)          *
         RECEPTOR             *      X          Y          Z        *
     -------------------------*-------------------------------------*
      1. NE 1                 *    ********   211321.7        6.0   *
      2. NE2                  *    ********   211252.0        6.0   *
      3. NE3                  *    ********   211182.3        6.0   *
      4. NE4                  *    ********   211220.1        6.0   *
      5. NE5                  *    ********   211257.8        6.0   *
      6. SE1                  *    ********   211200.4        6.0   *
      7. SE2                  *    ********   211162.7        6.0   *
      8. SE3                  *    ********   211124.9        6.0   *
      9. SE4                  *    ********   211051.3        6.0   *
     10. SE5                  *    ********   210977.8        6.0   *
     11. SW1                  *    ********   210926.4        6.0   *
     12. SW2                  *    ********   210999.9        6.0   *
     13. SW3                  *    ********   211073.5        6.0   *
     14. SW4                  *    ********   211040.7        6.0   *
     15. SW5                  *    ********   211008.0        6.0   *
     16. NW1                  *    ********   211082.3        6.0   *
     17. NW2                  *    ********   211115.1        6.0   *
     18. NW3                  *    ********   211147.8        6.0   *
     19. NW4                  *    ********   211217.5        6.0   *
     20. NW5                  *    ********   211287.2        6.0   *
     21. Bridge NW1           *    ********   211061.9        6.0   *
     22. Bridge NW2           *    ********   211094.7        6.0   *
     23. Bridge NW3           *    ********   211162.3        6.0   *
�                                                                                   
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      JOB: PORTSMOUTH                                           RUN: Existing       
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC1  REC2  REC3  REC4  REC5  REC6  REC7  REC8  REC9  REC10 REC11 REC12 
REC13 REC14 REC15 REC16 REC17 REC18 REC19 REC20
 
------*-----------------------------------------------------------------------------
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-------------------------------------------
   0.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    1.    1.    
1.    0.    0.    0.    0.    1.    1.    0.
  10.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    1.    1.    
1.    0.    0.    0.    0.    1.    1.    0.
  20.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    1.    1.    
1.    1.    0.    0.    0.    1.    0.    0.
  30.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    0.    1.    
1.    1.    0.    0.    0.    1.    0.    0.
  40.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    0.    1.    
1.    1.    0.    0.    0.    1.    0.    0.
  50.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    0.    0.    
1.    1.    1.    0.    0.    0.    0.    0.
  60.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
1.    1.    1.    0.    0.    1.    0.    0.
  70.  *    0.    0.    1.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
1.    0.    0.    1.    1.    1.    1.    1.
  80.  *    0.    0.    1.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    1.    1.    1.    1.    0.
  90.  *    0.    0.    1.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    1.    1.    1.    0.
 100.  *    0.    0.    1.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    1.    1.    1.
 110.  *    0.    0.    1.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
1.    0.    0.    0.    1.    1.    1.    1.
 120.  *    0.    0.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    1.    1.    1.
 130.  *    0.    0.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    1.    1.    1.
 140.  *    0.    0.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    1.    1.    1.
 150.  *    0.    0.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    1.    1.    0.
 160.  *    0.    1.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    1.    0.    0.
 170.  *    1.    1.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 180.  *    1.    1.    1.    1.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 190.  *    0.    1.    1.    1.    1.    0.    0.    1.    1.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 200.  *    1.    1.    1.    1.    1.    0.    0.    1.    0.    1.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 210.  *    1.    1.    1.    1.    1.    0.    0.    1.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 220.  *    0.    1.    1.    1.    1.    0.    0.    1.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 230.  *    0.    0.    1.    1.    1.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 240.  *    0.    0.    0.    0.    1.    0.    1.    1.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 250.  *    0.    0.    0.    0.    0.    1.    1.    1.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 260.  *    0.    0.    0.    0.    0.    1.    1.    1.    1.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 270.  *    0.    0.    0.    0.    0.    1.    1.    1.    1.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 280.  *    0.    0.    1.    0.    0.    1.    1.    1.    1.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 290.  *    0.    0.    1.    0.    0.    0.    1.    1.    1.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 300.  *    0.    0.    0.    0.    0.    0.    1.    1.    1.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
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 310.  *    0.    1.    1.    0.    0.    0.    1.    1.    1.    1.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 320.  *    0.    0.    1.    0.    0.    0.    1.    1.    1.    1.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 330.  *    0.    0.    0.    0.    0.    0.    1.    1.    1.    1.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 340.  *    0.    0.    0.    0.    0.    0.    1.    1.    1.    1.    0.    0.    
1.    0.    0.    0.    0.    0.    0.    0.
 350.  *    0.    0.    0.    0.    0.    0.    1.    1.    0.    0.    0.    1.    
1.    0.    0.    0.    0.    1.    0.    0.
 360.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    1.    1.    
1.    0.    0.    0.    0.    1.    1.    0.
 
------*-----------------------------------------------------------------------------
-------------------------------------------
 MAX   *    1.    1.    1.    1.    1.    1.    1.    1.    1.    1.    1.    1.    
1.    1.    1.    1.    1.    1.    1.    1.
 DEGR. *  170   170   180   190   230   250   280   310   320   330     0    30    
40    50    50    80    90    90   120   130

�                                                                                   
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       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC21 REC22 REC23
 ------*------------------
   0.  *    0.    0.    0.
  10.  *    0.    0.    0.
  20.  *    0.    0.    0.
  30.  *    0.    0.    0.
  40.  *    0.    0.    0.
  50.  *    0.    0.    0.
  60.  *    0.    0.    0.
  70.  *    0.    1.    0.
  80.  *    0.    1.    0.
  90.  *    0.    1.    0.
 100.  *    0.    0.    1.
 110.  *    0.    0.    0.
 120.  *    0.    0.    0.
 130.  *    0.    0.    0.
 140.  *    0.    0.    0.
 150.  *    0.    0.    0.
 160.  *    0.    0.    0.
 170.  *    0.    0.    0.
 180.  *    0.    0.    0.
 190.  *    0.    0.    0.
 200.  *    0.    0.    0.
 210.  *    0.    0.    0.
 220.  *    0.    0.    0.
 230.  *    0.    0.    0.
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 240.  *    0.    0.    0.
 250.  *    0.    0.    0.
 260.  *    0.    0.    0.
 270.  *    0.    0.    0.
 280.  *    0.    0.    0.
 290.  *    0.    0.    0.
 300.  *    0.    0.    0.
 310.  *    0.    0.    0.
 320.  *    0.    0.    0.
 330.  *    0.    0.    0.
 340.  *    0.    0.    0.
 350.  *    0.    0.    0.
 360.  *    0.    0.    0.
 ------*------------------
 MAX   *    0.    1.    1.
 DEGR. *   70    90   100

 THE HIGHEST CONCENTRATION OF      1. ug/m**3 OCCURRED AT RECEPTOR REC3 .
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�                        CAL3QHC: LINE SOURCE DISPERSION MODEL - VERSION 2.0 Dated 
95221                        PAGE  1

      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 13:54:55

         The MODE flag has been set to C for calculating CO averages.

       SITE & METEOROLOGICAL VARIABLES  
       -------------------------------
       VS =   0.0 CM/S       VD =   0.0 CM/S       Z0 = 175. CM
        U =  1.0 M/S         CLAS =   4  (D)     ATIM =  60. MINUTES     MIXH =  
1000. M   AMB =  0.0 PPM

       LINK VARIABLES
       --------------
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  
BRG TYPE   VPH    EF      H   W    V/C QUEUE
                              *   X1        Y1        X2        Y2     *     (FT)  
(DEG)            (G/MI)  (FT) (FT)       (VEH)
      
------------------------*----------------------------------------*------------------
----------------------------------------
       1. Congress WB         * ********  211153.0  ********  211218.5 *     130.   
60. AG    307. 100.0   1.0 30.0 0.80   6.6
       2. Middle NB           * ********  211114.3  ********  211028.8 *      89.   
163. AG    150. 100.0   1.0 20.0 0.38   4.5
       3. Islington EB L      * ********  211111.1  ********  211072.0 *      85.   
243. AG    117. 100.0   1.0 10.0 0.88   4.3
       4. Islington EB R      * ********  211100.8  ********  210925.9 *     374.   
242. AG    118. 100.0   1.0 10.0 1.23  19.0
       5. Maplewood SB T      * ********  211176.8  ********  211735.2 *     604.   
338. AG     75. 100.0   1.0 10.0 1.04  30.7
       6. Maplewood SB R      * ********  211171.9  ********  211295.1 *     133.   
338. AG    117. 100.0   1.0 10.0 1.01   6.8
       7. Bridge Street       * ********  211112.0  ********  211151.9 *      46.   
330. AG     77. 100.0   1.0 10.0 0.20   2.3
       8. Congress St         * ********  211128.2  ********  211562.5 *     862.   
60. AG    700.   9.5   1.0 48.0
       9. Maplewood Street    * ********  211128.2  ********  211907.9 *     839.   
338. AG   1570.   9.5   1.0 67.0
      10. Islington Street 1  * ********  211128.2  ********  210916.5 *     485.   
244. AG    390.   9.5   1.0 63.0
      11. Islington Street 2  * ********  210916.5  ********  210766.2 *     246.   
232. AG    390.   9.5   1.0 63.0
      12. Middle Street 1     * ********  211134.8  ********  210898.1 *     241.   
169. AG   1445.   9.5   1.0 68.0
      13. Middle Street 2     * ********  210919.2  ********  210744.3 *     175.   
181. AG   1445.   9.5   1.0 68.0
      14. Bridge Street       * ********  211065.8  ********  211352.1 *     317.   
334. AG    390.   9.5   1.0 42.0
�                                                                                   
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      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 13:54:55

       ADDITIONAL QUEUE LINK PARAMETERS
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       --------------------------------
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION 
 IDLE   SIGNAL   ARRIVAL
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE  
EM FAC   TYPE     RATE
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    
(gm/hr)
      
------------------------*-----------------------------------------------------------
---------------------
       1. Congress WB         *     120       93       3.0       700       1600     
49.29      1        3
       2. Middle NB           *     120       68       3.0       480       1600     
49.29      1        3
       3. Islington EB L      *     120      106       3.0       105       1600     
49.29      1        3
       4. Islington EB R      *     120      107       3.0       130       1600     
49.29      1        3
       5. Maplewood SB T      *     120       68       3.0       650       1600     
49.29      1        3
       6. Maplewood SB R      *     120      106       3.0       120       1600     
49.29      1        3
       7. Bridge Street       *     120       70       3.0       120       1600     
49.29      1        3

       RECEPTOR LOCATIONS
       ------------------
                              *           COORDINATES (FT)          *
         RECEPTOR             *      X          Y          Z        *
     -------------------------*-------------------------------------*
      1. NE1                  *    ********   211321.7        6.0   *
      2. NE2                  *    ********   211252.0        6.0   *
      3. NE3                  *    ********   211182.3        6.0   *
      4. NE4                  *    ********   211220.1        6.0   *
      5. NE5                  *    ********   211257.8        6.0   *
      6. SE1                  *    ********   211200.4        6.0   *
      7. SE2                  *    ********   211162.7        6.0   *
      8. SE3                  *    ********   211124.9        6.0   *
      9. SE4                  *    ********   211051.3        6.0   *
     10. SE5                  *    ********   210977.8        6.0   *
     11. SW1                  *    ********   210926.4        6.0   *
     12. SW2                  *    ********   210999.9        6.0   *
     13. SW3                  *    ********   211073.5        6.0   *
     14. SW4                  *    ********   211040.7        6.0   *
     15. SW5                  *    ********   211008.0        6.0   *
     16. NW1                  *    ********   211082.3        6.0   *
     17. NW2                  *    ********   211115.1        6.0   *
     18. NW3                  *    ********   211147.8        6.0   *
     19. NW4                  *    ********   211217.5        6.0   *
     20. NW5                  *    ********   211287.2        6.0   *
     21. Bridge NW1           *    ********   211061.9        6.0   *
     22. Bridge NW2           *    ********   211094.7        6.0   *
     23. Bridge NW3           *    ********   211162.3        6.0   *
�                                                                                   
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      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
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                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (PPM)
 (DEGR)* REC1  REC2  REC3  REC4  REC5  REC6  REC7  REC8  REC9  REC10 REC11 REC12 
REC13 REC14 REC15 REC16 REC17 REC18 REC19 REC20
 
------*-----------------------------------------------------------------------------
-------------------------------------------
   0.  *   0.0   0.0   0.0   0.0   0.0   0.2   0.9   0.9   0.4   0.4   0.8   0.7   
0.8   1.0   0.6   0.3   0.4   0.9   0.9   0.7
  10.  *   0.0   0.0   0.0   0.0   0.0   0.2   0.8   1.0   0.4   0.3   0.8   0.9   
0.7   1.0   0.8   0.3   0.4   0.8   0.8   0.6
  20.  *   0.0   0.0   0.0   0.0   0.0   0.2   0.7   1.0   0.4   0.2   0.8   1.0   
0.7   0.8   0.7   0.3   0.4   0.8   0.8   0.6
  30.  *   0.0   0.0   0.0   0.0   0.0   0.3   0.6   1.1   0.2   0.1   0.6   0.9   
0.9   0.7   0.7   0.4   0.4   0.7   0.7   0.5
  40.  *   0.0   0.0   0.0   0.0   0.0   0.3   0.5   0.9   0.2   0.1   0.5   0.8   
1.1   0.9   0.8   0.5   0.4   0.6   0.7   0.5
  50.  *   0.0   0.0   0.2   0.1   0.1   0.3   0.4   0.7   0.1   0.0   0.4   0.8   
1.1   0.8   0.8   0.4   0.4   0.8   0.7   0.5
  60.  *   0.0   0.0   0.5   0.2   0.2   0.2   0.2   0.4   0.0   0.0   0.3   0.4   
0.9   0.7   0.7   0.4   0.5   0.7   0.7   0.5
  70.  *   0.0   0.1   0.8   0.4   0.3   0.1   0.1   0.1   0.0   0.0   0.4   0.5   
0.9   0.5   0.5   0.6   0.6   1.0   0.8   0.6
  80.  *   0.1   0.1   1.1   0.6   0.3   0.0   0.0   0.0   0.0   0.0   0.4   0.4   
0.7   0.3   0.2   0.8   0.6   1.0   0.9   0.7
  90.  *   0.1   0.2   1.2   0.8   0.3   0.0   0.0   0.0   0.0   0.0   0.5   0.3   
0.6   0.3   0.1   0.6   0.7   0.9   1.0   0.8
 100.  *   0.1   0.3   1.1   0.9   0.2   0.0   0.0   0.0   0.0   0.0   0.5   0.3   
0.6   0.3   0.1   0.5   0.6   0.7   1.1   0.9
 110.  *   0.2   0.4   1.0   1.0   0.2   0.0   0.0   0.0   0.0   0.0   0.5   0.4   
0.6   0.2   0.2   0.3   0.7   0.8   1.0   1.0
 120.  *   0.2   0.4   1.0   1.0   0.2   0.0   0.0   0.0   0.0   0.0   0.5   0.4   
0.6   0.2   0.2   0.3   0.7   0.6   1.1   1.2
 130.  *   0.3   0.4   0.9   1.0   0.2   0.0   0.0   0.0   0.0   0.0   0.5   0.5   
0.5   0.2   0.1   0.4   0.6   0.7   1.0   1.2
 140.  *   0.3   0.4   0.9   1.0   0.2   0.0   0.0   0.0   0.0   0.0   0.5   0.5   
0.5   0.2   0.1   0.3   0.6   0.6   0.7   1.0
 150.  *   0.5   0.6   0.8   1.0   0.2   0.0   0.0   0.0   0.0   0.0   0.5   0.5   
0.5   0.1   0.0   0.2   0.6   0.9   0.5   0.6
 160.  *   0.5   0.8   1.0   1.0   0.3   0.0   0.0   0.1   0.1   0.0   0.5   0.4   
0.4   0.1   0.0   0.2   0.5   0.6   0.5   0.4
 170.  *   0.8   0.9   1.2   1.1   0.3   0.0   0.0   0.3   0.3   0.2   0.3   0.3   
0.3   0.0   0.0   0.2   0.4   0.5   0.4   0.2
 180.  *   0.8   0.7   1.1   1.2   0.5   0.0   0.1   0.6   0.5   0.4   0.2   0.1   
0.2   0.0   0.0   0.2   0.3   0.4   0.3   0.1
 190.  *   0.8   0.6   0.8   1.4   0.8   0.0   0.2   0.8   0.6   0.5   0.1   0.0   
0.0   0.0   0.0   0.2   0.4   0.5   0.3   0.1
 200.  *   0.8   0.9   0.6   1.3   1.0   0.2   0.3   0.6   0.5   0.6   0.0   0.0   
0.0   0.0   0.0   0.3   0.4   0.5   0.2   0.2
 210.  *   0.7   0.8   0.7   1.2   1.2   0.2   0.3   0.7   0.4   0.5   0.0   0.0   
0.0   0.0   0.0   0.3   0.4   0.4   0.2   0.2
 220.  *   0.6   0.8   0.8   1.1   1.2   0.1   0.3   0.7   0.5   0.4   0.0   0.0   
0.0   0.0   0.0   0.2   0.4   0.4   0.3   0.1
 230.  *   0.6   0.7   0.9   0.8   1.1   0.3   0.4   0.7   0.5   0.4   0.0   0.0   
0.1   0.1   0.1   0.2   0.3   0.2   0.1   0.1
 240.  *   0.6   0.6   0.7   0.6   0.6   0.7   0.7   0.7   0.5   0.3   0.0   0.0   
0.2   0.2   0.2   0.1   0.3   0.3   0.1   0.1
 250.  *   0.5   0.6   0.5   0.2   0.2   1.0   0.8   1.0   0.7   0.4   0.0   0.0   
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0.3   0.3   0.3   0.0   0.3   0.2   0.1   0.1
 260.  *   0.5   0.6   0.5   0.3   0.2   1.0   1.0   0.9   0.9   0.4   0.0   0.1   
0.5   0.4   0.4   0.0   0.2   0.1   0.1   0.1
 270.  *   0.5   0.6   0.6   0.4   0.2   1.0   1.0   1.0   0.9   0.4   0.0   0.2   
0.5   0.4   0.4   0.0   0.2   0.1   0.1   0.0
 280.  *   0.5   0.6   0.6   0.4   0.2   0.9   1.2   0.6   0.9   0.4   0.1   0.2   
0.6   0.4   0.4   0.0   0.3   0.1   0.1   0.0
 290.  *   0.5   0.6   0.6   0.4   0.2   0.8   1.3   0.6   1.0   0.5   0.1   0.2   
0.6   0.3   0.4   0.0   0.3   0.1   0.1   0.0
 300.  *   0.6   0.7   0.7   0.3   0.2   0.7   1.3   0.8   0.8   0.6   0.1   0.2   
0.6   0.4   0.3   0.0   0.4   0.1   0.0   0.0
 310.  *   0.6   0.6   0.7   0.4   0.2   0.5   1.2   1.1   0.8   0.7   0.1   0.4   
0.6   0.4   0.3   0.0   0.3   0.0   0.0   0.0
 320.  *   0.7   0.7   0.8   0.3   0.1   0.4   1.2   1.4   1.1   0.8   0.1   0.4   
0.5   0.5   0.3   0.0   0.3   0.1   0.1   0.1
 330.  *   0.7   0.7   0.7   0.2   0.1   0.3   1.1   1.2   1.2   1.0   0.2   0.4   
0.8   0.5   0.3   0.0   0.2   0.2   0.2   0.2
 340.  *   0.4   0.5   0.5   0.1   0.0   0.2   1.0   1.2   0.9   1.0   0.4   0.8   
1.0   0.6   0.3   0.0   0.3   0.6   0.6   0.5
 350.  *   0.1   0.1   0.2   0.0   0.0   0.2   0.9   1.0   0.6   0.7   0.6   0.7   
1.0   0.8   0.5   0.2   0.4   0.9   0.8   0.7
 360.  *   0.0   0.0   0.0   0.0   0.0   0.2   0.9   0.9   0.4   0.4   0.8   0.7   
0.8   1.0   0.6   0.3   0.4   0.9   0.9   0.7
 
------*-----------------------------------------------------------------------------
-------------------------------------------
 MAX   *   0.8   0.9   1.2   1.4   1.2   1.0   1.3   1.4   1.2   1.0   0.8   1.0   
1.1   1.0   0.8   0.8   0.7   1.0   1.1   1.2
 DEGR. *  170   170    90   190   210   250   290   320   330   330     0    20    
40     0    10    80    90    70   100   120

�                                                                                   
                            PAGE  4
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (PPM)
 (DEGR)* REC21 REC22 REC23
 ------*------------------
   0.  *   0.1   0.4   0.3
  10.  *   0.2   0.5   0.4
  20.  *   0.2   0.5   0.4
  30.  *   0.2   0.6   0.3
  40.  *   0.1   0.5   0.3
  50.  *   0.1   0.5   0.4
  60.  *   0.3   0.5   0.4
  70.  *   0.6   0.6   0.6
  80.  *   0.6   0.8   0.6
  90.  *   0.4   0.7   0.4
 100.  *   0.4   0.6   0.5
 110.  *   0.3   0.5   0.5
 120.  *   0.4   0.5   0.5
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 130.  *   0.3   0.5   0.6
 140.  *   0.2   0.3   0.6
 150.  *   0.2   0.3   0.3
 160.  *   0.2   0.2   0.2
 170.  *   0.2   0.2   0.2
 180.  *   0.2   0.2   0.2
 190.  *   0.2   0.2   0.2
 200.  *   0.2   0.3   0.2
 210.  *   0.2   0.3   0.2
 220.  *   0.2   0.2   0.0
 230.  *   0.2   0.2   0.0
 240.  *   0.1   0.1   0.0
 250.  *   0.0   0.0   0.0
 260.  *   0.0   0.0   0.0
 270.  *   0.0   0.0   0.0
 280.  *   0.0   0.0   0.0
 290.  *   0.0   0.0   0.0
 300.  *   0.0   0.0   0.0
 310.  *   0.0   0.0   0.0
 320.  *   0.0   0.0   0.0
 330.  *   0.0   0.1   0.0
 340.  *   0.0   0.2   0.1
 350.  *   0.1   0.2   0.2
 360.  *   0.1   0.4   0.3
 ------*------------------
 MAX   *   0.6   0.8   0.6
 DEGR. *   70    80    70

 THE HIGHEST CONCENTRATION OF    1.40 PPM OCCURRED AT RECEPTOR REC4 .
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35NBPM10
�                        CAL3QHC: LINE SOURCE DISPERSION MODEL - VERSION 2.0 Dated 
95221                        PAGE  1

      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 13:55: 6

         The MODE flag has been set to P for calculating PM averages.

       SITE & METEOROLOGICAL VARIABLES  
       -------------------------------
       VS =   0.0 CM/S       VD =   0.0 CM/S       Z0 = 175. CM
        U =  1.0 M/S         CLAS =   4  (D)     ATIM =  60. MINUTES     MIXH =  
1000. M   AMB =  0.0 ug/m**3

       LINK VARIABLES
       --------------
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  
BRG TYPE   VPH    EF      H   W    V/C QUEUE
                              *   X1        Y1        X2        Y2     *     (FT)  
(DEG)            (G/MI)  (FT) (FT)       (VEH)
      
------------------------*----------------------------------------*------------------
----------------------------------------
       1. Congress WB         * ********  211153.0  ********  211218.5 *     130.   
60. AG      0. 100.0   1.0 30.0 0.80   6.6
       2. Middle NB           * ********  211114.3  ********  211028.8 *      89.   
163. AG      0. 100.0   1.0 20.0 0.38   4.5
       3. Islington EB L      * ********  211111.1  ********  211072.0 *      85.   
243. AG      0. 100.0   1.0 10.0 0.88   4.3
       4. Islington EB R      * ********  211100.8  ********  210925.9 *     374.   
242. AG      0. 100.0   1.0 10.0 1.23  19.0
       5. Maplewood SB T      * ********  211176.8  ********  211735.2 *     604.   
338. AG      0. 100.0   1.0 10.0 1.04  30.7
       6. Maplewood SB R      * ********  211171.9  ********  211295.1 *     133.   
338. AG      0. 100.0   1.0 10.0 1.01   6.8
       7. Bridge Street       * ********  211112.0  ********  211151.9 *      46.   
330. AG      0. 100.0   1.0 10.0 0.20   2.3
       8. Congress St         * ********  211128.2  ********  211562.5 *     862.   
60. AG    700.   0.0   1.0 48.0
       9. Maplewood Street    * ********  211128.2  ********  211907.9 *     839.   
338. AG   1570.   0.0   1.0 67.0
      10. Islington Street 1  * ********  211128.2  ********  210916.5 *     485.   
244. AG    390.   0.0   1.0 63.0
      11. Islington Street 2  * ********  210916.5  ********  210766.2 *     246.   
232. AG    390.   0.0   1.0 63.0
      12. Middle Street 1     * ********  211134.8  ********  210898.1 *     241.   
169. AG   1445.   0.0   1.0 68.0
      13. Middle Street 2     * ********  210919.2  ********  210744.3 *     175.   
181. AG   1445.   0.0   1.0 68.0
      14. Bridge Street       * ********  211065.8  ********  211352.1 *     317.   
334. AG    390.   0.0   1.0 42.0
�                                                                                   
                            PAGE  2
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 13:55: 6

       1. Congress WB         *     120       93       3.0       700       1600     
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 0.01      1        3
       2. Middle NB           *     120       68       3.0       480       1600     
 0.01      1        3
       3. Islington EB L      *     120      106       3.0       105       1600     
 0.01      1        3
       4. Islington EB R      *     120      107       3.0       130       1600     
 0.01      1        3
       5. Maplewood SB T      *     120       68       3.0       650       1600     
 0.01      1        3
       6. Maplewood SB R      *     120      106       3.0       120       1600     
 0.01      1        3
       7. Bridge Street       *     120       70       3.0       120       1600     
 0.01      1        3

       RECEPTOR LOCATIONS
       ------------------
                              *           COORDINATES (FT)          *
         RECEPTOR             *      X          Y          Z        *
     -------------------------*-------------------------------------*
      1. NE1                  *    ********   211321.7        6.0   *
      2. NE2                  *    ********   211252.0        6.0   *
      3. NE3                  *    ********   211182.3        6.0   *
      4. NE4                  *    ********   211220.1        6.0   *
      5. NE5                  *    ********   211257.8        6.0   *
      6. SE1                  *    ********   211200.4        6.0   *
      7. SE2                  *    ********   211162.7        6.0   *
      8. SE3                  *    ********   211124.9        6.0   *
      9. SE4                  *    ********   211051.3        6.0   *
     10. SE5                  *    ********   210977.8        6.0   *
     11. SW1                  *    ********   210926.4        6.0   *
     12. SW2                  *    ********   210999.9        6.0   *
     13. SW3                  *    ********   211073.5        6.0   *
     14. SW4                  *    ********   211040.7        6.0   *
     15. SW5                  *    ********   211008.0        6.0   *
     16. NW1                  *    ********   211082.3        6.0   *
     17. NW2                  *    ********   211115.1        6.0   *
     18. NW3                  *    ********   211147.8        6.0   *
     19. NW4                  *    ********   211217.5        6.0   *
     20. NW5                  *    ********   211287.2        6.0   *
     21. Bridge NW1           *    ********   211061.9        6.0   *
     22. Bridge NW2           *    ********   211094.7        6.0   *
     23. Bridge NW3           *    ********   211162.3        6.0   *
�                                                                                   
                            PAGE  3
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC1  REC2  REC3  REC4  REC5  REC6  REC7  REC8  REC9  REC10 REC11 REC12 
REC13 REC14 REC15 REC16 REC17 REC18 REC19 REC20
 
------*-----------------------------------------------------------------------------
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-------------------------------------------
   0.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  10.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  20.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  30.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    1.    
0.    0.    0.    0.    0.    0.    0.    0.
  40.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  50.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  60.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  70.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  80.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  90.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 100.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 110.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    1.    0.
 120.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 130.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 140.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 150.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 160.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 170.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 180.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 190.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 200.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 210.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 220.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 230.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 240.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 250.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 260.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 270.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 280.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 290.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 300.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
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 310.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 320.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 330.  *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 340.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 350.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 360.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 
------*-----------------------------------------------------------------------------
-------------------------------------------
 MAX   *    0.    0.    0.    0.    0.    0.    0.    1.    0.    0.    0.    1.    
0.    0.    0.    0.    0.    0.    1.    0.
 DEGR. *  180   190    90   220   200   260   270   330   320   320     0    30     
0     0     0    10    80     0   110   120

�                                                                                   
                            PAGE  4
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC21 REC22 REC23
 ------*------------------
   0.  *    0.    0.    0.
  10.  *    0.    0.    0.
  20.  *    0.    0.    0.
  30.  *    0.    0.    0.
  40.  *    0.    0.    0.
  50.  *    0.    0.    0.
  60.  *    0.    0.    0.
  70.  *    0.    0.    0.
  80.  *    0.    0.    0.
  90.  *    0.    0.    0.
 100.  *    0.    0.    0.
 110.  *    0.    0.    0.
 120.  *    0.    0.    0.
 130.  *    0.    0.    0.
 140.  *    0.    0.    0.
 150.  *    0.    0.    0.
 160.  *    0.    0.    0.
 170.  *    0.    0.    0.
 180.  *    0.    0.    0.
 190.  *    0.    0.    0.
 200.  *    0.    0.    0.
 210.  *    0.    0.    0.
 220.  *    0.    0.    0.
 230.  *    0.    0.    0.
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 240.  *    0.    0.    0.
 250.  *    0.    0.    0.
 260.  *    0.    0.    0.
 270.  *    0.    0.    0.
 280.  *    0.    0.    0.
 290.  *    0.    0.    0.
 300.  *    0.    0.    0.
 310.  *    0.    0.    0.
 320.  *    0.    0.    0.
 330.  *    0.    0.    0.
 340.  *    0.    0.    0.
 350.  *    0.    0.    0.
 360.  *    0.    0.    0.
 ------*------------------
 MAX   *    0.    0.    0.
 DEGR. *   70    80    80

 THE HIGHEST CONCENTRATION OF      1. ug/m**3 OCCURRED AT RECEPTOR REC12.
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�                        CAL3QHC: LINE SOURCE DISPERSION MODEL - VERSION 2.0 Dated 
95221                        PAGE  1

      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 13:55:13

         The MODE flag has been set to P for calculating PM averages.

       SITE & METEOROLOGICAL VARIABLES  
       -------------------------------
       VS =   0.0 CM/S       VD =   0.0 CM/S       Z0 = 175. CM
        U =  1.0 M/S         CLAS =   4  (D)     ATIM =  60. MINUTES     MIXH =  
1000. M   AMB =  0.0 ug/m**3

       LINK VARIABLES
       --------------
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  
BRG TYPE   VPH    EF      H   W    V/C QUEUE
                              *   X1        Y1        X2        Y2     *     (FT)  
(DEG)            (G/MI)  (FT) (FT)       (VEH)
      
------------------------*----------------------------------------*------------------
----------------------------------------
       1. Congress WB         * ********  211153.0  ********  211218.5 *     130.   
60. AG      0. 100.0   1.0 30.0 0.80   6.6
       2. Middle NB           * ********  211114.3  ********  211028.8 *      89.   
163. AG      0. 100.0   1.0 20.0 0.38   4.5
       3. Islington EB L      * ********  211111.1  ********  211072.0 *      85.   
243. AG      0. 100.0   1.0 10.0 0.88   4.3
       4. Islington EB R      * ********  211100.8  ********  210925.9 *     374.   
242. AG      0. 100.0   1.0 10.0 1.23  19.0
       5. Maplewood SB T      * ********  211176.8  ********  211735.2 *     604.   
338. AG      0. 100.0   1.0 10.0 1.04  30.7
       6. Maplewood SB R      * ********  211171.9  ********  211295.1 *     133.   
338. AG      0. 100.0   1.0 10.0 1.01   6.8
       7. Bridge Street       * ********  211112.0  ********  211151.9 *      46.   
330. AG      0. 100.0   1.0 10.0 0.20   2.3
       8. Congress St         * ********  211128.2  ********  211562.5 *     862.   
60. AG    700.   0.0   1.0 48.0
       9. Maplewood Street    * ********  211128.2  ********  211907.9 *     839.   
338. AG   1570.   0.0   1.0 67.0
      10. Islington Street 1  * ********  211128.2  ********  210916.5 *     485.   
244. AG    390.   0.0   1.0 63.0
      11. Islington Street 2  * ********  210916.5  ********  210766.2 *     246.   
232. AG    390.   0.0   1.0 63.0
      12. Middle Street 1     * ********  211134.8  ********  210898.1 *     241.   
169. AG   1445.   0.0   1.0 68.0
      13. Middle Street 2     * ********  210919.2  ********  210744.3 *     175.   
181. AG   1445.   0.0   1.0 68.0
      14. Bridge Street       * ********  211065.8  ********  211352.1 *     317.   
334. AG    390.   0.0   1.0 42.0
�                                                                                   
                            PAGE  2
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 13:55:13

       1. Congress WB         *     120       93       3.0       700       1600     
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 0.01      1        3
       2. Middle NB           *     120       68       3.0       480       1600     
 0.01      1        3
       3. Islington EB L      *     120      106       3.0       105       1600     
 0.01      1        3
       4. Islington EB R      *     120      107       3.0       130       1600     
 0.01      1        3
       5. Maplewood SB T      *     120       68       3.0       650       1600     
 0.01      1        3
       6. Maplewood SB R      *     120      106       3.0       120       1600     
 0.01      1        3
       7. Bridge Street       *     120       70       3.0       120       1600     
 0.01      1        3

       RECEPTOR LOCATIONS
       ------------------
                              *           COORDINATES (FT)          *
         RECEPTOR             *      X          Y          Z        *
     -------------------------*-------------------------------------*
      1. NE1                  *    ********   211321.7        6.0   *
      2. NE2                  *    ********   211252.0        6.0   *
      3. NE3                  *    ********   211182.3        6.0   *
      4. NE4                  *    ********   211220.1        6.0   *
      5. NE5                  *    ********   211257.8        6.0   *
      6. SE1                  *    ********   211200.4        6.0   *
      7. SE2                  *    ********   211162.7        6.0   *
      8. SE3                  *    ********   211124.9        6.0   *
      9. SE4                  *    ********   211051.3        6.0   *
     10. SE5                  *    ********   210977.8        6.0   *
     11. SW1                  *    ********   210926.4        6.0   *
     12. SW2                  *    ********   210999.9        6.0   *
     13. SW3                  *    ********   211073.5        6.0   *
     14. SW4                  *    ********   211040.7        6.0   *
     15. SW5                  *    ********   211008.0        6.0   *
     16. NW1                  *    ********   211082.3        6.0   *
     17. NW2                  *    ********   211115.1        6.0   *
     18. NW3                  *    ********   211147.8        6.0   *
     19. NW4                  *    ********   211217.5        6.0   *
     20. NW5                  *    ********   211287.2        6.0   *
     21. Bridge NW1           *    ********   211061.9        6.0   *
     22. Bridge NW2           *    ********   211094.7        6.0   *
     23. Bridge NW3           *    ********   211162.3        6.0   *
�                                                                                   
                            PAGE  3
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC1  REC2  REC3  REC4  REC5  REC6  REC7  REC8  REC9  REC10 REC11 REC12 
REC13 REC14 REC15 REC16 REC17 REC18 REC19 REC20
 
------*-----------------------------------------------------------------------------
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-------------------------------------------
   0.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  10.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  20.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  30.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  40.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  50.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  60.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  70.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  80.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  90.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 100.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 110.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 120.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 130.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 140.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 150.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 160.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 170.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 180.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 190.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 200.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 210.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 220.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 230.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 240.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 250.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 260.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 270.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 280.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 290.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 300.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
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 310.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 320.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 330.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 340.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 350.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 360.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 
------*-----------------------------------------------------------------------------
-------------------------------------------
 MAX   *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 DEGR. *  180   150   170   180   200   260   270   320   340   200     0    20    
50     0     0    60    70     0    90   140

�                                                                                   
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      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC21 REC22 REC23
 ------*------------------
   0.  *    0.    0.    0.
  10.  *    0.    0.    0.
  20.  *    0.    0.    0.
  30.  *    0.    0.    0.
  40.  *    0.    0.    0.
  50.  *    0.    0.    0.
  60.  *    0.    0.    0.
  70.  *    0.    0.    0.
  80.  *    0.    0.    0.
  90.  *    0.    0.    0.
 100.  *    0.    0.    0.
 110.  *    0.    0.    0.
 120.  *    0.    0.    0.
 130.  *    0.    0.    0.
 140.  *    0.    0.    0.
 150.  *    0.    0.    0.
 160.  *    0.    0.    0.
 170.  *    0.    0.    0.
 180.  *    0.    0.    0.
 190.  *    0.    0.    0.
 200.  *    0.    0.    0.
 210.  *    0.    0.    0.
 220.  *    0.    0.    0.
 230.  *    0.    0.    0.
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 240.  *    0.    0.    0.
 250.  *    0.    0.    0.
 260.  *    0.    0.    0.
 270.  *    0.    0.    0.
 280.  *    0.    0.    0.
 290.  *    0.    0.    0.
 300.  *    0.    0.    0.
 310.  *    0.    0.    0.
 320.  *    0.    0.    0.
 330.  *    0.    0.    0.
 340.  *    0.    0.    0.
 350.  *    0.    0.    0.
 360.  *    0.    0.    0.
 ------*------------------
 MAX   *    0.    0.    0.
 DEGR. *   90    60    80

 THE HIGHEST CONCENTRATION OF      0. ug/m**3 OCCURRED AT RECEPTOR REC12.
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35BUILDCO
�                        CAL3QHC: LINE SOURCE DISPERSION MODEL - VERSION 2.0 Dated 
95221                        PAGE  1

      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 11:15:55

         The MODE flag has been set to C for calculating CO averages.

       SITE & METEOROLOGICAL VARIABLES  
       -------------------------------
       VS =   0.0 CM/S       VD =   0.0 CM/S       Z0 = 175. CM
        U =  1.0 M/S         CLAS =   4  (D)     ATIM =  60. MINUTES     MIXH =  
1000. M   AMB =  0.0 PPM

       LINK VARIABLES
       --------------
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  
BRG TYPE   VPH    EF      H   W    V/C QUEUE
                              *   X1        Y1        X2        Y2     *     (FT)  
(DEG)            (G/MI)  (FT) (FT)       (VEH)
      
------------------------*----------------------------------------*------------------
----------------------------------------
       1. Congress WB         * ********  211153.0  ********  211217.1 *     127.   
60. AG    284. 100.0   1.0 30.0 0.70   6.5
       2. Middle NB           * ********  211114.3  ********  211031.8 *      86.   
163. AG    165. 100.0   1.0 20.0 0.39   4.4
       3. Islington EB L      * ********  211111.1  ********  211068.0 *      94.   
242. AG    118. 100.0   1.0 10.0 0.94   4.8
       4. Islington EB R      * ********  211100.8  ********  210965.2 *     290.   
242. AG    112. 100.0   1.0 10.0 1.07  14.7
       5. Maplewood SB T      * ********  211176.8  ********  211387.8 *     228.   
338. AG     83. 100.0   1.0 10.0 0.89  11.6
       6. Maplewood SB R      * ********  211171.9  ********  211246.9 *      81.   
338. AG    118. 100.0   1.0 10.0 0.90   4.1
       7. Bridge Street       * ********  211112.0  ********  211143.5 *      36.   
330. AG     77. 100.0   1.0 10.0 0.16   1.8
       8. Congress St         * ********  211128.2  ********  211562.5 *     862.   
60. AG    815.   9.5   1.0 48.0
       9. Maplewood Street    * ********  211128.2  ********  211907.9 *     839.   
338. AG   1270.   9.5   1.0 67.0
      10. Islington Street 1  * ********  211128.2  ********  210916.5 *     485.   
244. AG    780.   9.5   1.0 63.0
      11. Islington Street 2  * ********  210916.5  ********  210766.2 *     246.   
232. AG    780.   9.5   1.0 63.0
      12. Middle Street 1     * ********  211134.8  ********  210898.1 *     241.   
169. AG   1080.   9.5   1.0 68.0
      13. Middle Street 2     * ********  210919.2  ********  210744.3 *     175.   
181. AG   1080.   9.5   1.0 68.0
      14. Bridge Street       * ********  211065.8  ********  211352.1 *     317.   
334. AG    780.   9.5   1.0 42.0
�                                                                                   
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      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 11:15:55

       ADDITIONAL QUEUE LINK PARAMETERS
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       --------------------------------
         LINK DESCRIPTION     *    CYCLE    RED     CLEARANCE  APPROACH  SATURATION 
 IDLE   SIGNAL   ARRIVAL
                              *    LENGTH   TIME    LOST TIME    VOL     FLOW RATE  
EM FAC   TYPE     RATE
                              *     (SEC)   (SEC)    (SEC)      (VPH)      (VPH)    
(gm/hr)
      
------------------------*-----------------------------------------------------------
---------------------
       1. Congress WB         *     120       86       3.0       815       1600     
49.29      1        3
       2. Middle NB           *     120       75       3.0       420       1600     
49.29      1        3
       3. Islington EB L      *     120      107       3.0       100       1600     
49.29      1        3
       4. Islington EB R      *     120      102       3.0       185       1600     
49.29      1        3
       5. Maplewood SB T      *     120       75       3.0       475       1600     
49.29      1        3
       6. Maplewood SB R      *     120      107       3.0        95       1600     
49.29      1        3
       7. Bridge Street       *     120       70       3.0        95       1600     
49.29      1        3

       RECEPTOR LOCATIONS
       ------------------
                              *           COORDINATES (FT)          *
         RECEPTOR             *      X          Y          Z        *
     -------------------------*-------------------------------------*
      1. NE1                  *    ********   211321.7        6.0   *
      2. NE2                  *    ********   211252.0        6.0   *
      3. NE3                  *    ********   211182.3        6.0   *
      4. NE4                  *    ********   211220.1        6.0   *
      5. NE5                  *    ********   211257.8        6.0   *
      6. SE1                  *    ********   211200.4        6.0   *
      7. SE2                  *    ********   211162.7        6.0   *
      8. SE3                  *    ********   211124.9        6.0   *
      9. SE4                  *    ********   211051.3        6.0   *
     10. SE5                  *    ********   210977.8        6.0   *
     11. SW1                  *    ********   210926.4        6.0   *
     12. SW2                  *    ********   210999.9        6.0   *
     13. SW3                  *    ********   211073.5        6.0   *
     14. SW4                  *    ********   211040.7        6.0   *
     15. SW5                  *    ********   211008.0        6.0   *
     16. NW1                  *    ********   211082.3        6.0   *
     17. NW2                  *    ********   211115.1        6.0   *
     18. NW3                  *    ********   211147.8        6.0   *
     19. NW4                  *    ********   211217.5        6.0   *
     20. NW5                  *    ********   211287.2        6.0   *
     21. Bridge NW1           *    ********   211061.9        6.0   *
     22. Bridge NW2           *    ********   211094.7        6.0   *
     23. Bridge NW3           *    ********   211162.3        6.0   *
�                                                                                   
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      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
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                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (PPM)
 (DEGR)* REC1  REC2  REC3  REC4  REC5  REC6  REC7  REC8  REC9  REC10 REC11 REC12 
REC13 REC14 REC15 REC16 REC17 REC18 REC19 REC20
 
------*-----------------------------------------------------------------------------
-------------------------------------------
   0.  *   0.0   0.0   0.0   0.0   0.0   0.2   0.8   0.9   0.4   0.3   0.6   0.6   
0.9   0.9   0.7   0.3   0.3   0.8   0.6   0.6
  10.  *   0.0   0.0   0.0   0.0   0.0   0.2   0.8   0.9   0.4   0.3   0.7   0.8   
0.6   1.0   0.6   0.3   0.4   0.7   0.5   0.5
  20.  *   0.0   0.0   0.0   0.0   0.0   0.3   0.7   1.0   0.3   0.2   0.6   0.8   
0.7   0.8   0.8   0.3   0.3   0.7   0.6   0.5
  30.  *   0.0   0.0   0.0   0.0   0.0   0.3   0.6   1.0   0.2   0.1   0.5   0.9   
0.9   0.7   0.8   0.4   0.4   0.6   0.5   0.4
  40.  *   0.0   0.0   0.0   0.0   0.0   0.3   0.4   0.8   0.1   0.1   0.4   0.7   
1.0   1.0   0.9   0.3   0.4   0.5   0.6   0.4
  50.  *   0.0   0.0   0.2   0.1   0.1   0.3   0.3   0.6   0.1   0.1   0.4   0.7   
1.1   1.0   0.8   0.3   0.5   0.7   0.6   0.4
  60.  *   0.0   0.0   0.4   0.2   0.2   0.2   0.2   0.4   0.1   0.0   0.3   0.5   
1.0   0.7   0.7   0.5   0.4   0.7   0.6   0.4
  70.  *   0.0   0.1   0.8   0.4   0.3   0.1   0.1   0.1   0.0   0.0   0.3   0.3   
0.8   0.4   0.6   0.7   0.6   0.8   0.7   0.4
  80.  *   0.1   0.1   1.0   0.6   0.3   0.0   0.0   0.0   0.0   0.0   0.3   0.3   
0.6   0.2   0.2   0.8   0.7   1.0   0.8   0.5
  90.  *   0.1   0.2   1.1   0.7   0.3   0.0   0.0   0.0   0.0   0.0   0.4   0.3   
0.6   0.2   0.1   0.7   0.8   1.0   0.9   0.5
 100.  *   0.1   0.3   1.1   0.9   0.3   0.0   0.0   0.0   0.0   0.0   0.3   0.3   
0.6   0.2   0.1   0.7   0.6   0.6   0.9   0.6
 110.  *   0.2   0.4   1.0   0.9   0.2   0.0   0.0   0.0   0.0   0.0   0.4   0.3   
0.6   0.1   0.1   0.6   0.7   0.8   0.9   0.8
 120.  *   0.2   0.4   0.9   0.9   0.2   0.0   0.0   0.0   0.0   0.0   0.4   0.3   
0.5   0.1   0.1   0.4   0.8   0.9   1.0   0.9
 130.  *   0.3   0.4   0.9   0.9   0.2   0.0   0.0   0.0   0.0   0.0   0.4   0.3   
0.4   0.2   0.1   0.4   0.7   0.7   0.9   0.8
 140.  *   0.3   0.4   0.8   0.9   0.2   0.0   0.0   0.0   0.0   0.0   0.4   0.4   
0.4   0.2   0.1   0.4   0.8   0.6   0.7   0.9
 150.  *   0.4   0.4   0.8   0.9   0.2   0.0   0.0   0.0   0.0   0.0   0.4   0.3   
0.4   0.1   0.0   0.3   0.8   0.7   0.5   0.6
 160.  *   0.6   0.6   0.8   0.9   0.2   0.0   0.0   0.1   0.1   0.0   0.3   0.4   
0.3   0.1   0.0   0.3   0.6   0.6   0.5   0.5
 170.  *   0.6   0.7   1.1   0.9   0.3   0.0   0.0   0.3   0.2   0.2   0.2   0.2   
0.2   0.0   0.0   0.3   0.6   0.5   0.3   0.3
 180.  *   0.8   0.7   1.0   1.0   0.4   0.0   0.0   0.5   0.3   0.3   0.1   0.1   
0.0   0.0   0.0   0.3   0.7   0.5   0.3   0.3
 190.  *   0.8   0.6   0.8   1.3   0.7   0.0   0.2   0.6   0.4   0.4   0.0   0.0   
0.0   0.0   0.0   0.3   0.6   0.5   0.4   0.3
 200.  *   0.8   0.9   0.8   1.3   0.9   0.2   0.2   0.5   0.4   0.4   0.0   0.0   
0.0   0.0   0.0   0.3   0.6   0.6   0.3   0.3
 210.  *   0.8   0.8   0.7   1.1   1.2   0.1   0.2   0.6   0.3   0.4   0.0   0.0   
0.0   0.0   0.0   0.4   0.8   0.6   0.3   0.2
 220.  *   0.6   0.8   0.9   1.2   1.2   0.2   0.2   0.6   0.3   0.4   0.0   0.0   
0.0   0.0   0.0   0.4   0.6   0.7   0.3   0.2
 230.  *   0.5   0.7   0.8   0.8   1.1   0.4   0.3   0.8   0.4   0.4   0.0   0.0   
0.0   0.0   0.0   0.3   0.6   0.5   0.2   0.1
 240.  *   0.5   0.6   0.8   0.5   0.7   0.7   0.6   0.8   0.5   0.3   0.0   0.0   
0.2   0.2   0.2   0.2   0.4   0.4   0.1   0.1
 250.  *   0.5   0.6   0.5   0.3   0.4   1.1   0.9   1.1   0.6   0.3   0.0   0.0   
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0.4   0.4   0.4   0.1   0.4   0.2   0.1   0.1
 260.  *   0.5   0.6   0.5   0.4   0.1   1.1   1.0   1.0   0.8   0.3   0.0   0.2   
0.7   0.6   0.5   0.0   0.3   0.1   0.1   0.1
 270.  *   0.4   0.6   0.6   0.5   0.1   1.0   1.1   1.1   0.8   0.5   0.1   0.2   
0.8   0.6   0.6   0.0   0.3   0.1   0.1   0.1
 280.  *   0.4   0.5   0.6   0.3   0.1   0.9   1.2   0.8   0.9   0.5   0.1   0.2   
0.7   0.5   0.5   0.0   0.5   0.1   0.1   0.1
 290.  *   0.5   0.5   0.7   0.3   0.1   0.6   1.2   0.7   1.0   0.5   0.2   0.2   
0.7   0.5   0.4   0.0   0.5   0.1   0.1   0.1
 300.  *   0.5   0.5   0.6   0.3   0.1   0.5   1.2   1.0   0.9   0.7   0.2   0.3   
0.7   0.5   0.4   0.0   0.5   0.1   0.1   0.0
 310.  *   0.5   0.5   0.6   0.2   0.1   0.4   1.1   1.0   0.9   0.6   0.2   0.4   
0.7   0.7   0.4   0.0   0.5   0.1   0.1   0.0
 320.  *   0.5   0.6   0.6   0.2   0.1   0.3   1.1   1.1   0.9   0.7   0.3   0.4   
0.7   0.8   0.4   0.0   0.5   0.2   0.1   0.1
 330.  *   0.4   0.6   0.6   0.1   0.1   0.3   1.0   1.1   0.9   0.7   0.4   0.5   
0.6   0.9   0.4   0.0   0.4   0.2   0.2   0.2
 340.  *   0.3   0.3   0.3   0.1   0.0   0.2   0.8   1.0   0.6   0.7   0.4   0.5   
1.0   0.9   0.5   0.1   0.4   0.6   0.4   0.3
 350.  *   0.1   0.1   0.1   0.0   0.0   0.2   0.8   0.9   0.6   0.6   0.6   0.6   
0.9   0.9   0.7   0.2   0.4   0.7   0.6   0.5
 360.  *   0.0   0.0   0.0   0.0   0.0   0.2   0.8   0.9   0.4   0.3   0.6   0.6   
0.9   0.9   0.7   0.3   0.3   0.8   0.6   0.6
 
------*-----------------------------------------------------------------------------
-------------------------------------------
 MAX   *   0.8   0.9   1.1   1.3   1.2   1.1   1.2   1.1   1.0   0.7   0.7   0.9   
1.1   1.0   0.9   0.8   0.8   1.0   1.0   0.9
 DEGR. *  180   200    90   190   210   250   280   250   290   300    10    30    
50    10    40    80   120    80   120   140

�                                                                                   
                            PAGE  4
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (PPM)
 (DEGR)* REC21 REC22 REC23
 ------*------------------
   0.  *   0.2   0.5   0.4
  10.  *   0.2   0.6   0.5
  20.  *   0.2   0.5   0.3
  30.  *   0.2   0.5   0.3
  40.  *   0.2   0.4   0.3
  50.  *   0.2   0.5   0.3
  60.  *   0.5   0.6   0.3
  70.  *   0.7   0.7   0.6
  80.  *   0.8   1.0   0.5
  90.  *   0.7   0.9   0.5
 100.  *   0.4   0.8   0.7
 110.  *   0.4   0.8   0.7
 120.  *   0.3   0.7   0.7
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 130.  *   0.3   0.5   0.7
 140.  *   0.3   0.5   0.5
 150.  *   0.3   0.3   0.3
 160.  *   0.3   0.3   0.3
 170.  *   0.3   0.3   0.2
 180.  *   0.3   0.3   0.2
 190.  *   0.3   0.3   0.2
 200.  *   0.3   0.3   0.2
 210.  *   0.3   0.4   0.1
 220.  *   0.3   0.4   0.1
 230.  *   0.3   0.4   0.0
 240.  *   0.3   0.2   0.0
 250.  *   0.1   0.1   0.0
 260.  *   0.0   0.0   0.0
 270.  *   0.0   0.0   0.0
 280.  *   0.0   0.0   0.0
 290.  *   0.0   0.0   0.0
 300.  *   0.0   0.0   0.0
 310.  *   0.0   0.0   0.0
 320.  *   0.0   0.0   0.0
 330.  *   0.0   0.1   0.1
 340.  *   0.0   0.2   0.2
 350.  *   0.0   0.4   0.4
 360.  *   0.2   0.5   0.4
 ------*------------------
 MAX   *   0.8   1.0   0.7
 DEGR. *   80    80   100

 THE HIGHEST CONCENTRATION OF    1.30 PPM OCCURRED AT RECEPTOR REC4 .
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�                        CAL3QHC: LINE SOURCE DISPERSION MODEL - VERSION 2.0 Dated 
95221                        PAGE  1

      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 11:15:33

         The MODE flag has been set to P for calculating PM averages.

       SITE & METEOROLOGICAL VARIABLES  
       -------------------------------
       VS =   0.0 CM/S       VD =   0.0 CM/S       Z0 = 175. CM
        U =  1.0 M/S         CLAS =   4  (D)     ATIM =  60. MINUTES     MIXH =  
1000. M   AMB =  0.0 ug/m**3

       LINK VARIABLES
       --------------
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  
BRG TYPE   VPH    EF      H   W    V/C QUEUE
                              *   X1        Y1        X2        Y2     *     (FT)  
(DEG)            (G/MI)  (FT) (FT)       (VEH)
      
------------------------*----------------------------------------*------------------
----------------------------------------
       1. Congress WB         * ********  211153.0  ********  211217.1 *     127.   
60. AG      0. 100.0   1.0 30.0 0.70   6.5
       2. Middle NB           * ********  211114.3  ********  211031.8 *      86.   
163. AG      0. 100.0   1.0 20.0 0.39   4.4
       3. Islington EB L      * ********  211111.1  ********  211068.0 *      94.   
242. AG      0. 100.0   1.0 10.0 0.94   4.8
       4. Islington EB R      * ********  211100.8  ********  210965.2 *     290.   
242. AG      0. 100.0   1.0 10.0 1.07  14.7
       5. Maplewood SB T      * ********  211176.8  ********  211387.8 *     228.   
338. AG      0. 100.0   1.0 10.0 0.89  11.6
       6. Maplewood SB R      * ********  211171.9  ********  211246.9 *      81.   
338. AG      0. 100.0   1.0 10.0 0.90   4.1
       7. Bridge Street       * ********  211112.0  ********  211143.5 *      36.   
330. AG      0. 100.0   1.0 10.0 0.16   1.8
       8. Congress St         * ********  211128.2  ********  211562.5 *     862.   
60. AG    815.   0.0   1.0 48.0
       9. Maplewood Street    * ********  211128.2  ********  211907.9 *     839.   
338. AG   1270.   0.0   1.0 67.0
      10. Islington Street 1  * ********  211128.2  ********  210916.5 *     485.   
244. AG    780.   0.0   1.0 63.0
      11. Islington Street 2  * ********  210916.5  ********  210766.2 *     246.   
232. AG    780.   0.0   1.0 63.0
      12. Middle Street 1     * ********  211134.8  ********  210898.1 *     241.   
169. AG   1080.   0.0   1.0 68.0
      13. Middle Street 2     * ********  210919.2  ********  210744.3 *     175.   
181. AG   1080.   0.0   1.0 68.0
      14. Bridge Street       * ********  211065.8  ********  211352.1 *     317.   
334. AG    780.   0.0   1.0 42.0
�                                                                                   
                            PAGE  2
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 11:15:33

       1. Congress WB         *     120       86       3.0       815       1600     
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 0.01      1        3
       2. Middle NB           *     120       75       3.0       420       1600     
 0.01      1        3
       3. Islington EB L      *     120      107       3.0       100       1600     
 0.01      1        3
       4. Islington EB R      *     120      102       3.0       185       1600     
 0.01      1        3
       5. Maplewood SB T      *     120       75       3.0       475       1600     
 0.01      1        3
       6. Maplewood SB R      *     120      107       3.0        95       1600     
 0.01      1        3
       7. Bridge Street       *     120       70       3.0        95       1600     
 0.01      1        3

       RECEPTOR LOCATIONS
       ------------------
                              *           COORDINATES (FT)          *
         RECEPTOR             *      X          Y          Z        *
     -------------------------*-------------------------------------*
      1. NE1                  *    ********   211321.7        6.0   *
      2. NE2                  *    ********   211252.0        6.0   *
      3. NE3                  *    ********   211182.3        6.0   *
      4. NE4                  *    ********   211220.1        6.0   *
      5. NE5                  *    ********   211257.8        6.0   *
      6. SE1                  *    ********   211200.4        6.0   *
      7. SE2                  *    ********   211162.7        6.0   *
      8. SE3                  *    ********   211124.9        6.0   *
      9. SE4                  *    ********   211051.3        6.0   *
     10. SE5                  *    ********   210977.8        6.0   *
     11. SW1                  *    ********   210926.4        6.0   *
     12. SW2                  *    ********   210999.9        6.0   *
     13. SW3                  *    ********   211073.5        6.0   *
     14. SW4                  *    ********   211040.7        6.0   *
     15. SW5                  *    ********   211008.0        6.0   *
     16. NW1                  *    ********   211082.3        6.0   *
     17. NW2                  *    ********   211115.1        6.0   *
     18. NW3                  *    ********   211147.8        6.0   *
     19. NW4                  *    ********   211217.5        6.0   *
     20. NW5                  *    ********   211287.2        6.0   *
     21. Bridge NW1           *    ********   211061.9        6.0   *
     22. Bridge NW2           *    ********   211094.7        6.0   *
     23. Bridge NW3           *    ********   211162.3        6.0   *
�                                                                                   
                            PAGE  3
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC1  REC2  REC3  REC4  REC5  REC6  REC7  REC8  REC9  REC10 REC11 REC12 
REC13 REC14 REC15 REC16 REC17 REC18 REC19 REC20
 
------*-----------------------------------------------------------------------------
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-------------------------------------------
   0.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  10.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  20.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  30.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  40.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  50.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
1.    0.    0.    0.    0.    0.    0.    0.
  60.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  70.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  80.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  90.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 100.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 110.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 120.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 130.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 140.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 150.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 160.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 170.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 180.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 190.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 200.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 210.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 220.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 230.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 240.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 250.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 260.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 270.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 280.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 290.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 300.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
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 310.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 320.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 330.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 340.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 350.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 360.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 
------*-----------------------------------------------------------------------------
-------------------------------------------
 MAX   *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
1.    0.    0.    0.    0.    0.    0.    0.
 DEGR. *  170   160   170   200   200   260   270    20   320   320     0    20    
50   350     0    70    70     0    90     0

�                                                                                   
                            PAGE  4
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC21 REC22 REC23
 ------*------------------
   0.  *    0.    0.    0.
  10.  *    0.    0.    0.
  20.  *    0.    0.    0.
  30.  *    0.    0.    0.
  40.  *    0.    0.    0.
  50.  *    0.    0.    0.
  60.  *    0.    0.    0.
  70.  *    0.    0.    0.
  80.  *    0.    0.    0.
  90.  *    0.    0.    0.
 100.  *    0.    0.    0.
 110.  *    0.    0.    0.
 120.  *    0.    0.    0.
 130.  *    0.    0.    0.
 140.  *    0.    0.    0.
 150.  *    0.    0.    0.
 160.  *    0.    0.    0.
 170.  *    0.    0.    0.
 180.  *    0.    0.    0.
 190.  *    0.    0.    0.
 200.  *    0.    0.    0.
 210.  *    0.    0.    0.
 220.  *    0.    0.    0.
 230.  *    0.    0.    0.
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 240.  *    0.    0.    0.
 250.  *    0.    0.    0.
 260.  *    0.    0.    0.
 270.  *    0.    0.    0.
 280.  *    0.    0.    0.
 290.  *    0.    0.    0.
 300.  *    0.    0.    0.
 310.  *    0.    0.    0.
 320.  *    0.    0.    0.
 330.  *    0.    0.    0.
 340.  *    0.    0.    0.
 350.  *    0.    0.    0.
 360.  *    0.    0.    0.
 ------*------------------
 MAX   *    0.    0.    0.
 DEGR. *   60    70     0

 THE HIGHEST CONCENTRATION OF      1. ug/m**3 OCCURRED AT RECEPTOR REC13.
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�                        CAL3QHC: LINE SOURCE DISPERSION MODEL - VERSION 2.0 Dated 
95221                        PAGE  1

      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 11:15:46

         The MODE flag has been set to P for calculating PM averages.

       SITE & METEOROLOGICAL VARIABLES  
       -------------------------------
       VS =   0.0 CM/S       VD =   0.0 CM/S       Z0 = 175. CM
        U =  1.0 M/S         CLAS =   4  (D)     ATIM =  60. MINUTES     MIXH =  
1000. M   AMB =  0.0 ug/m**3

       LINK VARIABLES
       --------------
         LINK DESCRIPTION     *         LINK COORDINATES (FT)          *    LENGTH  
BRG TYPE   VPH    EF      H   W    V/C QUEUE
                              *   X1        Y1        X2        Y2     *     (FT)  
(DEG)            (G/MI)  (FT) (FT)       (VEH)
      
------------------------*----------------------------------------*------------------
----------------------------------------
       1. Congress WB         * ********  211153.0  ********  211217.1 *     127.   
60. AG      0. 100.0   1.0 30.0 0.70   6.5
       2. Middle NB           * ********  211114.3  ********  211031.8 *      86.   
163. AG      0. 100.0   1.0 20.0 0.39   4.4
       3. Islington EB L      * ********  211111.1  ********  211068.0 *      94.   
242. AG      0. 100.0   1.0 10.0 0.94   4.8
       4. Islington EB R      * ********  211100.8  ********  210965.2 *     290.   
242. AG      0. 100.0   1.0 10.0 1.07  14.7
       5. Maplewood SB T      * ********  211176.8  ********  211387.8 *     228.   
338. AG      0. 100.0   1.0 10.0 0.89  11.6
       6. Maplewood SB R      * ********  211171.9  ********  211246.9 *      81.   
338. AG      0. 100.0   1.0 10.0 0.90   4.1
       7. Bridge Street       * ********  211112.0  ********  211143.5 *      36.   
330. AG      0. 100.0   1.0 10.0 0.16   1.8
       8. Congress St         * ********  211128.2  ********  211562.5 *     862.   
60. AG    815.   0.0   1.0 48.0
       9. Maplewood Street    * ********  211128.2  ********  211907.9 *     839.   
338. AG   1270.   0.0   1.0 67.0
      10. Islington Street 1  * ********  211128.2  ********  210916.5 *     485.   
244. AG    780.   0.0   1.0 63.0
      11. Islington Street 2  * ********  210916.5  ********  210766.2 *     246.   
232. AG    780.   0.0   1.0 63.0
      12. Middle Street 1     * ********  211134.8  ********  210898.1 *     241.   
169. AG   1080.   0.0   1.0 68.0
      13. Middle Street 2     * ********  210919.2  ********  210744.3 *     175.   
181. AG   1080.   0.0   1.0 68.0
      14. Bridge Street       * ********  211065.8  ********  211352.1 *     317.   
334. AG    780.   0.0   1.0 42.0
�                                                                                   
                            PAGE  2
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

      DATE :  3/31/10
      TIME : 11:15:46

       1. Congress WB         *     120       86       3.0       815       1600     
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 0.01      1        3
       2. Middle NB           *     120       75       3.0       420       1600     
 0.01      1        3
       3. Islington EB L      *     120      107       3.0       100       1600     
 0.01      1        3
       4. Islington EB R      *     120      102       3.0       185       1600     
 0.01      1        3
       5. Maplewood SB T      *     120       75       3.0       475       1600     
 0.01      1        3
       6. Maplewood SB R      *     120      107       3.0        95       1600     
 0.01      1        3
       7. Bridge Street       *     120       70       3.0        95       1600     
 0.01      1        3

       RECEPTOR LOCATIONS
       ------------------
                              *           COORDINATES (FT)          *
         RECEPTOR             *      X          Y          Z        *
     -------------------------*-------------------------------------*
      1. NE1                  *    ********   211321.7        6.0   *
      2. NE2                  *    ********   211252.0        6.0   *
      3. NE3                  *    ********   211182.3        6.0   *
      4. NE4                  *    ********   211220.1        6.0   *
      5. NE5                  *    ********   211257.8        6.0   *
      6. SE1                  *    ********   211200.4        6.0   *
      7. SE2                  *    ********   211162.7        6.0   *
      8. SE3                  *    ********   211124.9        6.0   *
      9. SE4                  *    ********   211051.3        6.0   *
     10. SE5                  *    ********   210977.8        6.0   *
     11. SW1                  *    ********   210926.4        6.0   *
     12. SW2                  *    ********   210999.9        6.0   *
     13. SW3                  *    ********   211073.5        6.0   *
     14. SW4                  *    ********   211040.7        6.0   *
     15. SW5                  *    ********   211008.0        6.0   *
     16. NW1                  *    ********   211082.3        6.0   *
     17. NW2                  *    ********   211115.1        6.0   *
     18. NW3                  *    ********   211147.8        6.0   *
     19. NW4                  *    ********   211217.5        6.0   *
     20. NW5                  *    ********   211287.2        6.0   *
     21. Bridge NW1           *    ********   211061.9        6.0   *
     22. Bridge NW2           *    ********   211094.7        6.0   *
     23. Bridge NW3           *    ********   211162.3        6.0   *
�                                                                                   
                            PAGE  3
      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC1  REC2  REC3  REC4  REC5  REC6  REC7  REC8  REC9  REC10 REC11 REC12 
REC13 REC14 REC15 REC16 REC17 REC18 REC19 REC20
 
------*-----------------------------------------------------------------------------
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-------------------------------------------
   0.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  10.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  20.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  30.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  40.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  50.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  60.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  70.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  80.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
  90.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 100.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 110.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 120.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 130.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 140.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 150.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 160.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 170.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 180.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 190.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 200.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 210.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 220.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 230.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 240.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 250.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 260.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 270.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 280.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 290.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 300.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
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 310.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 320.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 330.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 340.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 350.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 360.  *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 
------*-----------------------------------------------------------------------------
-------------------------------------------
 MAX   *    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    0.    
0.    0.    0.    0.    0.    0.    0.    0.
 DEGR. *  170   160   180   180   210   260   250    30   260   330     0    20    
30    50     0    60    70     0    90     0

�                                                                                   
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      JOB: PORTSMOUTH                                           RUN: 2035 BUILD     
                        

       MODEL RESULTS
       -------------

       REMARKS : In search of the angle corresponding to
                 the maximum concentration, only the first
                 angle, of the angles with same maximum
                 concentrations, is indicated as maximum.

 WIND ANGLE RANGE:   0.-360.

 WIND  * CONCENTRATION 
 ANGLE *      (ug/m**3)
 (DEGR)* REC21 REC22 REC23
 ------*------------------
   0.  *    0.    0.    0.
  10.  *    0.    0.    0.
  20.  *    0.    0.    0.
  30.  *    0.    0.    0.
  40.  *    0.    0.    0.
  50.  *    0.    0.    0.
  60.  *    0.    0.    0.
  70.  *    0.    0.    0.
  80.  *    0.    0.    0.
  90.  *    0.    0.    0.
 100.  *    0.    0.    0.
 110.  *    0.    0.    0.
 120.  *    0.    0.    0.
 130.  *    0.    0.    0.
 140.  *    0.    0.    0.
 150.  *    0.    0.    0.
 160.  *    0.    0.    0.
 170.  *    0.    0.    0.
 180.  *    0.    0.    0.
 190.  *    0.    0.    0.
 200.  *    0.    0.    0.
 210.  *    0.    0.    0.
 220.  *    0.    0.    0.
 230.  *    0.    0.    0.
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 240.  *    0.    0.    0.
 250.  *    0.    0.    0.
 260.  *    0.    0.    0.
 270.  *    0.    0.    0.
 280.  *    0.    0.    0.
 290.  *    0.    0.    0.
 300.  *    0.    0.    0.
 310.  *    0.    0.    0.
 320.  *    0.    0.    0.
 330.  *    0.    0.    0.
 340.  *    0.    0.    0.
 350.  *    0.    0.    0.
 360.  *    0.    0.    0.
 ------*------------------
 MAX   *    0.    0.    0.
 DEGR. *   60    70     0

 THE HIGHEST CONCENTRATION OF      0. ug/m**3 OCCURRED AT RECEPTOR REC12.
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MOBILE 6.2 INPUT FILES 

  



2009 CARBON  MONOXIDE (CO) INPUT FILE 
 
MOBILE6 INPUT FILE : 
> FILE NAME: NH09CO.inp  
> DATE: 7/8/03 
> CREATED BY: DHS  
> BASIC NEW HAMPSHIRE INPUT FILE FOR MOBILE6 
> NON‐ATTAINMENT AREA 
> WINTER SEASON 
> 2009 MOBILE SOURCE  EMISSIONS (FOR PROJECTION OF EMISSIONS IN 2009)  
> RFG, NLEV, ESI(ATP), TIER 2 
> 
> Make sure that Report File matches the Input File  
REPORT FILE        : NH09CO.txt  
POLLUTANTS         : HC CO NOx 
PARTICULATES       : 
RUN DATA 
NO REFUELING       : 
 
> NEW HAMPSHIRE DATA FOR MIN/MAX TEMP, FUEL RVP, VMT FRACTIONS, ESI/ATP, FUEL, SEASON 
 
MIN/MAX TEMP       : 30. 30. 
FUEL RVP           : 12.9 
EXPRESS HC AS VOC  : 
 
*New Hampshire Vehicle Registration Distribution Input (External File) If * then default values used 
REG DIST           : NHallage.d 
 
*** New Hampshire 2009 VMT Fractions from NH DES file (DES H:\MOBILE62\VMT mix\2005 base VMT 
mix\6‐1‐07 VMT MIX).   
VMT FRACTIONS      : 
0.4846  0.0692  0.2304  0.0774  0.0356  0.0298  0.0030  0.0024 
0.0018  0.0067  0.0079  0.0085  0.0305  0.0015  0.0008  0.0099 
 
*** Inputs for New Hampshire's current I/M program (On‐Board Diagnostics) are below: 
 
> the following assumptions are made for the I/M program:  NH's OBD program begins in 2006 for 2002 
> and newer model years, and in 2007 for all vehicles 1996 and newer.  The program type is "Test and  
> Repair, Computerized"; stringency assumptions are set at 50%.  EPA has said that because the  
> stringency does not apply to NH program as pre‐81 vehicles are not subject to I/M the value 
> of this number is inconsequential; NH offers no waivers at this time.  
  
I/M PROGRAM        : 1 2006 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 1 2002 2050 
I/M VEHICLES       : 1 22222 11111111 1 
I/M STRINGENCY     : 1 50.0 
I/M COMPLIANCE     : 1 96.0 
I/M WAIVER RATES   : 1 0.0 0.0 



 
I/M PROGRAM        : 2 2006 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 2 2002 2050 
I/M VEHICLES       : 2 22222 11111111 1 
I/M STRINGENCY     : 2 50.0 
I/M COMPLIANCE     : 2 96.0 
I/M WAIVER RATES   : 2 0.0 0.0 
 
I/M PROGRAM        : 3 2007 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 3 1996 2001 
I/M VEHICLES       : 3 22222 11111111 1 
I/M STRINGENCY     : 3 50.0 
I/M COMPLIANCE     : 3 96.0 
I/M WAIVER RATES   : 3 0.0 0.0 
 
I/M PROGRAM        : 4 2007 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 4 1996 2001 
I/M VEHICLES       : 4 22222 11111111 1 
I/M STRINGENCY     : 4 50.0 
I/M COMPLIANCE     : 4 96.0 
I/M WAIVER RATES   : 4 0.0 0.0 
 
*New Hampshire ESI Program is ATP 
ANTI‐TAMP PROG     :  
99 80 50 22222 11111111 1 11 096. 22211122 
 
 
*New Hampshire specific fuel program shown below (2 N for RFG, 1 for Conventional East) 
FUEL PROGRAM       : 2 N 
 
*NEW Hampshire Season of interest (1 for summer, 2 for winter) 
SEASON             : 2 
> Scenario(s) being modeled includes area, road class, type, speed, year, month 
 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2009 Speed  2.5 mph (Arterial) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009 
EVALUATION MONTH   : 1 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Arterial 0.0 100.0 0.0 0.0 
 
*THROUGH* 
 
SCENARIO RECORD    : Scenario Title : NH speed 65 



> 2009 Speed  65 mph (Arterial)   
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009 
EVALUATION MONTH   : 1 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 65 Arterial 0.0 100.0 0.0 0.0 
 
*Freeway 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2009 Speed  2.5 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009 
EVALUATION MONTH   : 1 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Freeway 92.0 0.0 0.0 8.0 
 
*THROUGH* 
 
SCENARIO RECORD    : Scenario Title : NH speed 60.73 
> 2009 Speed  60.73 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009 
EVALUATION MONTH   : 1 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 60.73 Freeway 92.0 0.0 0.0 8.0 
 
END OF RUN: 
   



2009 PARTICULATE MATTER 10 (PM10) INPUT FILE  
 
MOBILE6 INPUT FILE : 
> FILE NAME: NH09PM10.inp  
> DATE: 7/8/03 
> CREATED BY: DHS  
> BASIC NEW HAMPSHIRE INPUT FILE FOR MOBILE6 
> NON‐ATTAINMENT AREA 
> SUMMER SEASON 
> 2009 MOBILE SOURCE EMISSIONS (FOR PROJECTION OF EMISSIONS IN 2009)  
> RFG, NLEV, ESI(ATP), TIER 2 
> 
> Make sure that Report File matches the Input File  
REPORT FILE        : NH09PM10.txt  
POLLUTANTS         : HC CO NOx 
PARTICULATES       : 
RUN DATA 
NO REFUELING       : 
 
> NEW HAMPSHIRE DATA FOR MIN/MAX TEMP, FUEL RVP, VMT FRACTIONS, ESI/ATP, FUEL, SEASON 
 
MIN/MAX TEMP       : 30. 30. 
FUEL RVP           : 6.8 
EXPRESS HC AS VOC  : 
 
*New Hampshire Vehicle Registration Distribution Input (External File) If * then default values used 
REG DIST           : NHallage.d 
 
*** New Hampshire 2009 VMT Fractions from NH DES file (DES H:\MOBILE62\VMT mix\2005 base VMT 
mix\6‐1‐07 VMT MIX).   
VMT FRACTIONS      : 
0.4846  0.0692  0.2304  0.0774  0.0356  0.0298  0.0030  0.0024 
0.0018  0.0067  0.0079  0.0085  0.0305  0.0015  0.0008  0.0099 
 
*** Inputs for New Hampshire's current I/M program (On‐Board Diagnostics) are below: 
 
> the following assumptions are made for the I/M program:  NH's OBD program begins in 2006 for 2002 
> and newer model years, and in 2007 for all vehicles 1996 and newer.  The program type is "Test and  
> Repair, Computerized"; stringency assumptions are set at 50%.  EPA has said that because the  
> stringency does not apply to NH program as pre‐81 vehicles are not subject to I/M the value 
> of this number is inconsequential; NH offers no waivers at this time.  
  
I/M PROGRAM        : 1 2006 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 1 2002 2050 
I/M VEHICLES       : 1 22222 11111111 1 
I/M STRINGENCY     : 1 50.0 
I/M COMPLIANCE     : 1 96.0 
I/M WAIVER RATES   : 1 0.0 0.0 



 
I/M PROGRAM        : 2 2006 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 2 2002 2050 
I/M VEHICLES       : 2 22222 11111111 1 
I/M STRINGENCY     : 2 50.0 
I/M COMPLIANCE     : 2 96.0 
I/M WAIVER RATES   : 2 0.0 0.0 
 
I/M PROGRAM        : 3 2007 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 3 1996 2001 
I/M VEHICLES       : 3 22222 11111111 1 
I/M STRINGENCY     : 3 50.0 
I/M COMPLIANCE     : 3 96.0 
I/M WAIVER RATES   : 3 0.0 0.0 
 
I/M PROGRAM        : 4 2007 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 4 1996 2001 
I/M VEHICLES       : 4 22222 11111111 1 
I/M STRINGENCY     : 4 50.0 
I/M COMPLIANCE     : 4 96.0 
I/M WAIVER RATES   : 4 0.0 0.0 
 
*New Hampshire ESI Program is ATP 
ANTI‐TAMP PROG     :  
99 80 50 22222 11111111 1 11 096. 22211122 
 
 
*New Hampshire specific fuel program shown below (2 N for RFG, 1 for Conventional East) 
FUEL PROGRAM       : 2 N 
 
*NEW Hampshire Season of interest (1 for summer, 2 for winter) 
SEASON             : 1 
> Scenario(s) being modeled includes area, road class, type, speed, year, month 
 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2009 Speed  2.5 mph (Arterial) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Arterial 0.0 100.0 0.0 0.0 
 
*THROUGH* 
 
SCENARIO RECORD    : Scenario Title : NH speed 65 



> 2009 Speed  65 mph (Arterial)   
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 65 Arterial 0.0 100.0 0.0 0.0 
 
*Freeway 
 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2009 Speed  2.5 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Freeway 92.0 0.0 0.0 8.0 
 
*THROUGH* 
 
SCENARIO RECORD    : Scenario Title : NH speed 60.73 
> 2009 Speed  60.73 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 60.73 Freeway 92.0 0.0 0.0 8.0 
 
END OF RUN: 
   



2009 PARTICULATE MATTER 2.5 (PM2.5) INPUT FILE 
 
MOBILE6 INPUT FILE : 
> FILE NAME: NH09PM25.inp  
> DATE: 7/8/03 
> CREATED BY: DHS  
> BASIC NEW HAMPSHIRE INPUT FILE FOR MOBILE6 
> NON‐ATTAINMENT AREA 
> SUMMER SEASON 
> 2009 MOBI LE SOURCE EMISSIONS (FOR PROJECTION OF EMISSIONS IN 2009)  
> RFG, NLEV, ESI(ATP), TIER 2 
> 
> Make sure that Report File matches the Input File  
REPORT FILE        : NH09PM25.txt  
POLLUTANTS         : HC CO NOx 
PARTICULATES       : 
RUN DATA 
NO REFUELING       : 
 
> NEW HAMPSHIRE DATA FOR MIN/MAX TEMP, FUEL RVP, VMT FRACTIONS, ESI/ATP, FUEL, SEASON 
 
MIN/MAX TEMP       : 30. 30. 
FUEL RVP           : 6.8 
EXPRESS HC AS VOC  : 
 
*New Hampshire Vehicle Registration Distribution Input (External File) If * then default values used 
REG DIST           : NHallage.d 
 
*** New Hampshire 2009 VMT Fractions from NH DES file (DES H:\MOBILE62\VMT mix\2005 base VMT 
mix\6‐1‐07 VMT MIX).   
VMT FRACTIONS      : 
0.4846  0.0692  0.2304  0.0774  0.0356  0.0298  0.0030  0.0024 
0.0018  0.0067  0.0079  0.0085  0.0305  0.0015  0.0008  0.0099 
 
*** Inputs for New Hampshire's current I/M program (On‐Board Diagnostics) are below: 
 
> the following assumptions are made for the I/M program:  NH's OBD program begins in 2006 for 2002 
> and newer model years, and in 2007 for all vehicles 1996 and newer.  The program type is "Test and  
> Repair, Computerized"; stringency assumptions are set at 50%.  EPA has said that because the  
> stringency does not apply to NH program as pre‐81 vehicles are not subject to I/M the value 
> of this number is inconsequential; NH offers no waivers at this time.  
  
I/M PROGRAM        : 1 2006 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 1 2002 2050 
I/M VEHICLES       : 1 22222 11111111 1 
I/M STRINGENCY     : 1 50.0 
I/M COMPLIANCE     : 1 96.0 
I/M WAIVER RATES   : 1 0.0 0.0 



 
I/M PROGRAM        : 2 2006 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 2 2002 2050 
I/M VEHICLES       : 2 22222 11111111 1 
I/M STRINGENCY     : 2 50.0 
I/M COMPLIANCE     : 2 96.0 
I/M WAIVER RATES   : 2 0.0 0.0 
 
I/M PROGRAM        : 3 2007 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 3 1996 2001 
I/M VEHICLES       : 3 22222 11111111 1 
I/M STRINGENCY     : 3 50.0 
I/M COMPLIANCE     : 3 96.0 
I/M WAIVER RATES   : 3 0.0 0.0 
 
I/M PROGRAM        : 4 2007 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 4 1996 2001 
I/M VEHICLES       : 4 22222 11111111 1 
I/M STRINGENCY     : 4 50.0 
I/M COMPLIANCE     : 4 96.0 
I/M WAIVER RATES   : 4 0.0 0.0 
 
*New Hampshire ESI Program is ATP 
ANTI‐TAMP PROG     :  
99 80 50 22222 11111111 1 11 096. 22211122 
 
 
*New Hampshire specific fuel program shown below (2 N for RFG, 1 for Conventional East) 
FUEL PROGRAM       : 2 N 
 
*NEW Hampshire Season of interest (1 for summer, 2 for winter) 
SEASON             : 1 
> Scenario(s) being modeled includes area, road class, type, speed, year, month 
 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2009 Speed  2.5 mph (Arterial) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Arterial 0.0 100.0 0.0 0.0 
 
*THROUGH* 
 
SCENARIO RECORD    : Scenario Title : NH speed 65 



> 2009 Speed  65 mph (Arterial)   
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 65 Arterial 0.0 100.0 0.0 0.0 
 
*Freeway 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2009 Speed  2.5 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Freeway 92.0 0.0 0.0 8.0 
 
*THROUGH* 
 
SCENARIO RECORD    : Scenario Title : NH speed 60.73 
> 2009 Speed  60.73 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2009 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 60.73 Freeway 92.0 0.0 0.0 8.0 
 
END OF RUN: 
   



2035 CARBON MONOXIDE (CO) INPUT FILE 
 
MOBILE6 INPUT FILE : 
> FILE NAME: NH35CO.inp 
> DATE: 7/8/03 
> CREATED BY: DHS  
> BASIC NEW HAMPSHIRE INPUT FILE FOR MOBILE6 
> NON‐ATTAINMENT AREA 
> SUMMER SEASON 
> 2035 MOBILE SOURCE EMISSIONS (FOR PROJECTION OF EMISSIONS IN 2035)  
> RFG, NLEV, ESI(ATP), TIER 2 
> 
> Make sure that Report File matches the Input File  
REPORT FILE        : NH35CO.txt 
POLLUTANTS         : HC CO NOx 
PARTICULATES       : 
RUN DATA 
NO REFUELING       : 
 
> NEW HAMPSHIRE DATA FOR MIN/MAX TEMP, FUEL RVP, VMT FRACTIONS, ESI/ATP, FUEL, SEASON 
 
MIN/MAX TEMP       : 30. 30. 
FUEL RVP           : 12.9 
EXPRESS HC AS VOC  : 
 
*New Hampshire Vehicle Registration Distribution Input (External File) If * then default values used 
REG DIST           : NHallage.d 
 
*** New Hampshire 2009 VMT Fractions from NH DES file (DES H:\MOBILE62\VMT mix\2005 base VMT 
mix\6‐1‐07 VMT MIX).   
VMT FRACTIONS      : 
0.4846  0.0692  0.2304  0.0774  0.0356  0.0298  0.0030  0.0024 
0.0018  0.0067  0.0079  0.0085  0.0305  0.0015  0.0008  0.0099 
 
*** Inputs for New Hampshire's current I/M program (On‐Board Diagnostics) are below: 
 
> the following assumptions are made for the I/M program:  NH's OBD program begins in 2006 for 2002 
> and newer model years, and in 2007 for all vehicles 1996 and newer.  The program type is "Test and  
> Repair, Computerized"; stringency assumptions are set at 50%.  EPA has said that because the  
> stringency does not apply to NH program as pre‐81 vehicles are not subject to I/M the value 
> of this number is inconsequential; NH offers no waivers at this time.  
  
I/M PROGRAM        : 1 2006 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 1 2002 2050 
I/M VEHICLES       : 1 22222 11111111 1 
I/M STRINGENCY     : 1 50.0 
I/M COMPLIANCE     : 1 96.0 
I/M WAIVER RATES   : 1 0.0 0.0 



 
I/M PROGRAM        : 2 2006 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 2 2002 2050 
I/M VEHICLES       : 2 22222 11111111 1 
I/M STRINGENCY     : 2 50.0 
I/M COMPLIANCE     : 2 96.0 
I/M WAIVER RATES   : 2 0.0 0.0 
 
I/M PROGRAM        : 3 2007 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 3 1996 2001 
I/M VEHICLES       : 3 22222 11111111 1 
I/M STRINGENCY     : 3 50.0 
I/M COMPLIANCE     : 3 96.0 
I/M WAIVER RATES   : 3 0.0 0.0 
 
I/M PROGRAM        : 4 2007 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 4 1996 2001 
I/M VEHICLES       : 4 22222 11111111 1 
I/M STRINGENCY     : 4 50.0 
I/M COMPLIANCE     : 4 96.0 
I/M WAIVER RATES   : 4 0.0 0.0 
 
 
*New Hampshire ESI Program is ATP 
ANTI‐TAMP PROG     :  
99 80 50 22222 11111111 1 11 096. 22211122 
 
 
*New Hampshire specific fuel program shown below (2 N for RFG, 1 for Conventional East) 
FUEL PROGRAM       : 2 N 
 
*NEW Hampshire Season of interest (1 for summer, 2 for winter) 
SEASON             : 2 
> Scenario(s) being modeled includes area, road class, type, speed, year, month 
 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2035 Speed 2.5 mph (Arterial) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 1 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Arterial 0.0 100.0 0.0 0.0 
 
*THROUGH* 
 



 
SCENARIO RECORD    : Scenario Title : NH speed 65 
> 2035 Speed 65 mph (Arterial)   
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 1 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 65 Arterial 0.0 100.0 0.0 0.0 
 
*Freeway 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2035 Speed 2.5 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 1 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Freeway 92.0 0.0 0.0 8.0 
 
*THROUGH* 
 
SCENARIO RECORD    : Scenario Title : NH speed 60.73 
> 2035 Speed 60.73 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 1 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 60.73 Freeway 92.0 0.0 0.0 8.0 
 
END OF RUN: 
   



2035 PARTICULATE MATTER 10 (PM10) INPUT FILE 
 
MOBILE6 INPUT FILE : 
> FILE NAME: NH35PM10.inp 
> DATE: 7/8/03 
> CREATED BY: DHS  
> BASIC NEW HAMPSHIRE INPUT FILE FOR MOBILE6 
> NON‐ATTAINMENT AREA 
> SUMMER SEASON 
> 2035 MOBILE SOURCE EMISSIONS (FOR PROJECTION OF EMISSIONS IN 2035)  
> RFG, NLEV, ESI(ATP), TIER 2 
> 
> Make sure that Report File matches the Input File  
REPORT FILE        : NH35PM10.txt 
POLLUTANTS         : HC CO NOx 
PARTICULATES       : 
RUN DATA 
NO REFUELING       : 
 
> NEW HAMPSHIRE DATA FOR MIN/MAX TEMP, FUEL RVP, VMT FRACTIONS, ESI/ATP, FUEL, SEASON 
 
MIN/MAX TEMP       : 30. 30. 
FUEL RVP           : 6.8 
EXPRESS HC AS VOC  : 
 
*New Hampshire Vehicle Registration Distribution Input (External File) If * then default values used 
REG DIST           : NHallage.d 
 
*** New Hampshire 2009 VMT Fractions from NH DES file (DES H:\MOBILE62\VMT mix\2005 base VMT 
mix\6‐1‐07 VMT MIX).   
VMT FRACTIONS      : 
0.4846  0.0692  0.2304  0.0774  0.0356  0.0298  0.0030  0.0024 
0.0018  0.0067  0.0079  0.0085  0.0305  0.0015  0.0008  0.0099 
 
*** Inputs for New Hampshire's current I/M program (On‐Board Diagnostics) are below: 
 
> the following assumptions are made for the I/M program:  NH's OBD program begins in 2006 for 2002 
> and newer model years, and in 2007 for all vehicles 1996 and newer.  The program type is "Test and  
> Repair, Computerized"; stringency assumptions are set at 50%.  EPA has said that because the  
> stringency does not apply to NH program as pre‐81 vehicles are not subject to I/M the value 
> of this number is inconsequential; NH offers no waivers at this time.  
  
I/M PROGRAM        : 1 2006 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 1 2002 2050 
I/M VEHICLES       : 1 22222 11111111 1 
I/M STRINGENCY     : 1 50.0 
I/M COMPLIANCE     : 1 96.0 
I/M WAIVER RATES   : 1 0.0 0.0 



 
I/M PROGRAM        : 2 2006 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 2 2002 2050 
I/M VEHICLES       : 2 22222 11111111 1 
I/M STRINGENCY     : 2 50.0 
I/M COMPLIANCE     : 2 96.0 
I/M WAIVER RATES   : 2 0.0 0.0 
 
I/M PROGRAM        : 3 2007 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 3 1996 2001 
I/M VEHICLES       : 3 22222 11111111 1 
I/M STRINGENCY     : 3 50.0 
I/M COMPLIANCE     : 3 96.0 
I/M WAIVER RATES   : 3 0.0 0.0 
 
I/M PROGRAM        : 4 2007 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 4 1996 2001 
I/M VEHICLES       : 4 22222 11111111 1 
I/M STRINGENCY     : 4 50.0 
I/M COMPLIANCE     : 4 96.0 
I/M WAIVER RATES   : 4 0.0 0.0 
 
 
*New Hampshire ESI Program is ATP 
ANTI‐TAMP PROG     :  
99 80 50 22222 11111111 1 11 096. 22211122 
 
 
*New Hampshire specific fuel program shown below (2 N for RFG, 1 for Conventional East) 
FUEL PROGRAM       : 2 N 
 
*NEW Hampshire Season of interest (1 for summer, 2 for winter) 
SEASON             : 1 
> Scenario(s) being modeled includes area, road class, type, speed, year, month 
 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2035 Speed 2.5 mph (Arterial) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Arterial 0.0 100.0 0.0 0.0 
 
*THROUGH* 
 



SCENARIO RECORD    : Scenario Title : NH speed 65 
> 2035 Speed 65 mph (Arterial)   
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 65 Arterial 0.0 100.0 0.0 0.0 
 
*Freeway 
 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2035 Speed 2.5 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Freeway 92.0 0.0 0.0 8.0 
 
*THROUGH* 
 
SCENARIO RECORD    : Scenario Title : NH speed 60.73 
> 2035 Speed 60.73 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 10 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 60.73 Freeway 92.0 0.0 0.0 8.0 
 
END OF RUN: 
   



2035 PARTICULATE MATTER 2.5 (PM2.5) INPUT FILE 
 
MOBILE6 INPUT FILE : 
> FILE NAME: NH35PM25.inp 
> DATE: 7/8/03 
> CREATED BY: DHS  
> BASIC NEW HAMPSHIRE INPUT FILE FOR MOBILE6 
> NON‐ATTAINMENT AREA 
> SUMMER SEASON 
> 2035 MOBILE SOURCE EMISSIONS (FOR PROJECTION OF EMISSIONS IN 2035)  
> RFG, NLEV, ESI(ATP), TIER 2 
> 
> Make sure that Report File matches the Input File  
REPORT FILE        : NH35PM25.txt 
POLLUTANTS         : HC CO NOx 
PARTICULATES       : 
RUN DATA 
NO REFUELING       : 
 
> NEW HAMPSHIRE DATA FOR MIN/MAX TEMP, FUEL RVP, VMT FRACTIONS, ESI/ATP, FUEL, SEASON 
 
MIN/MAX TEMP       : 30. 30. 
FUEL RVP           : 6.8 
EXPRESS HC AS VOC  : 
 
*New Hampshire Vehicle Registration Distribution Input (External File) If * then default values used 
REG DIST           : NHallage.d 
 
*** New Hampshire 2009 VMT Fractions from NH DES file (DES H:\MOBILE62\VMT mix\2005 base VMT 
mix\6‐1‐07 VMT MIX).   
VMT FRACTIONS      : 
0.4846  0.0692  0.2304  0.0774  0.0356  0.0298  0.0030  0.0024 
0.0018  0.0067  0.0079  0.0085  0.0305  0.0015  0.0008  0.0099 
 
*** Inputs for New Hampshire's current I/M program (On‐Board Diagnostics) are below: 
 
> the following assumptions are made for the I/M program:  NH's OBD program begins in 2006 for 2002 
> and newer model years, and in 2007 for all vehicles 1996 and newer.  The program type is "Test and  
> Repair, Computerized"; stringency assumptions are set at 50%.  EPA has said that because the  
> stringency does not apply to NH program as pre‐81 vehicles are not subject to I/M the value 
> of this number is inconsequential; NH offers no waivers at this time.  
  
I/M PROGRAM        : 1 2006 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 1 2002 2050 
I/M VEHICLES       : 1 22222 11111111 1 
I/M STRINGENCY     : 1 50.0 
I/M COMPLIANCE     : 1 96.0 
I/M WAIVER RATES   : 1 0.0 0.0 



 
I/M PROGRAM        : 2 2006 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 2 2002 2050 
I/M VEHICLES       : 2 22222 11111111 1 
I/M STRINGENCY     : 2 50.0 
I/M COMPLIANCE     : 2 96.0 
I/M WAIVER RATES   : 2 0.0 0.0 
 
I/M PROGRAM        : 3 2007 2050 1 TRC OBD I/M 
I/M MODEL YEARS    : 3 1996 2001 
I/M VEHICLES       : 3 22222 11111111 1 
I/M STRINGENCY     : 3 50.0 
I/M COMPLIANCE     : 3 96.0 
I/M WAIVER RATES   : 3 0.0 0.0 
 
I/M PROGRAM        : 4 2007 2050 1 TRC EVAP OBD 
I/M MODEL YEARS    : 4 1996 2001 
I/M VEHICLES       : 4 22222 11111111 1 
I/M STRINGENCY     : 4 50.0 
I/M COMPLIANCE     : 4 96.0 
I/M WAIVER RATES   : 4 0.0 0.0 
 
 
*New Hampshire ESI Program is ATP 
ANTI‐TAMP PROG     :  
99 80 50 22222 11111111 1 11 096. 22211122 
 
 
*New Hampshire specific fuel program shown below (2 N for RFG, 1 for Conventional East) 
FUEL PROGRAM       : 2 N 
 
*NEW Hampshire Season of interest (1 for summer, 2 for winter) 
SEASON             : 1 
> Scenario(s) being modeled includes area, road class, type, speed, year, month 
 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2035 Speed 2.5 mph (Arterial) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Arterial 0.0 100.0 0.0 0.0 
 
*THROUGH*  
 



SCENARIO RECORD    : Scenario Title : NH speed 65 
> 2035 Speed 65 mph (Arterial)   
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 65 Arterial 0.0 100.0 0.0 0.0 
 
*Freeway 
 
SCENARIO RECORD    : Scenario Title : NH speed 2.5 
> 2035 Speed 2.5 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 2.5 Freeway 92.0 0.0 0.0 8.0 
 
*THROUGH* 
 
SCENARIO RECORD    : Scenario Title : NH speed 60.73 
> 2035 Speed 60.73 mph (Freeway) 
* This text is for annotating this file and is otherwise ignored. 
CALENDAR YEAR      : 2035 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
PARTICLE SIZE      : 2.5 
DIESEL SULFUR      : 15.00 
PARTICULATE EF     : PMGZML.CSV PMGDR1.CSV PMGDR2.CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
AVERAGE SPEED      : 60.73 Freeway 92.0 0.0 0.0 8.0 
 
END OF RUN: 



 

MOBILE 6.2 OUTPUT FILES 



Carbon Monoxide (CO) 

Mobile Emission Rate

Speed
2009 2035

Freeway Arterial Freeway Arterial
2.5 29.8800 30.9900 19.0700 19.7100
3 28.0500 27.7000 18.0400 17.8600
4 23.9400 23.5900 15.7300 15.5500
5 21.4700 21.1200 14.3400 14.1700
6 19.7300 19.4800 13.3300 13.2000
7 18.4300 18.3100 12.5500 12.5100
8 17.4500 17.4300 11.9700 12.0000
9 16.7000 16.7400 11.5200 11.6000
10 16.0900 16.2000 11.1600 11.2800
11 15.6100 15.7700 10.8800 11.0100
12 15.2400 15.4100 10.6400 10.8000
13 14.9200 15.1100 10.4500 10.6100
14 14.6400 14.8500 10.2800 10.4500
15 14.4100 14.6300 10.1300 10.3100
16 14.2300 14.4200 10.0200 10.1900
17 14.1300 14.2400 9.9700 10.0800
18 14.0500 14.0800 9.9200 9.9800
19 13.9800 13.9400 9.8800 9.9000
20 13.9100 13.8100 9.8400 9.8200
21 13.8500 13.7000 9.8100 9.7500
22 13.7900 13.6100 9.7700 9.6900
23 13.7400 13.5200 9.7400 9.6300
24 13.6900 13.4300 9.7200 9.5800
25 13.6500 13.3600 9.6900 9.5300
26 13.6100 13.3100 9.6700 9.5000
27 13.5700 13.2700 9.6500 9.4800
28 13.5400 13.2300 9.6300 9.4500
29 13.5000 13.1900 9.6100 9.4300
30 13.4700 13.1500 9.5900 9.4100
31 13.4700 13.1600 9.5900 9.4200
32 13.4700 13.1600 9.5900 9.4200
33 13.4800 13.1700 9.5900 9.4200
34 13.4800 13.1700 9.5900 9.4200
35 13.4900 13.1700 9.6000 9.4200
36 13.5600 13.2500 9.6500 9.4700
37 13.6300 13.3200 9.7000 9.5200
38 13.7000 13.3800 9.7400 9.5700
39 13.7700 13.4500 9.7900 9.6100
40 13.8400 13.5100 9.8400 9.6500
41 13.9100 13.5900 9.8900 9.7000
42 13.9900 13.6600 9.9400 9.7600
43 14.0600 13.7300 9.9900 9.8100
44 14.1300 13.8000 10.0400 9.8500
45 14.2100 13.8600 10.1000 9.9000
46 14.3000 13.9500 10.1500 9.9500
47 14.3700 14.0200 10.2100 10.0100
48 14.4500 14.1000 10.2600 10.0600
49 14.5300 14.1700 10.3200 10.1100
50 14.6200 14.2400 10.3800 10.1500
51 14.7100 14.3200 10.4400 10.2100
52 14.7900 14.4000 10.4900 10.2700
53 14.8800 14.4800 10.5600 10.3200
54 14.9900 14.5600 10.6400 10.3700
55 15.1000 14.6300 10.7200 10.4200
56 15.2000 14.7300 10.7900 10.5000
57 15.3000 14.8300 10.8700 10.5700
58 15.4200 14.9200 10.9500 10.6400
59 15.5300 15.0100 11.0400 10.7100
60 15.6400 15.1000 11.1200 10.7700
61 15.7200 15.2100 11.1800 10.8500
62 15.7200 15.3100 11.1800 10.9200
63 15.7200 15.4100 11.1800 11.0000
64 15.7200 15.5100 11.1800 11.0700
65 15.7200 15.6000 11.1800 11.1400



2009 PARTICULATE MATTER 10 (PM10) MOBILE 6.2 OUTPUT FILE 
 
*************************************************************************** 
* MOBILE6.2.03 (24‐Sep‐2003)                                              * 
* Input file: NH09PM10.INP (file  1, run 1).                               * 
*************************************************************************** 
  
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 2.5                                                                                             
* File 1, Run 1, Scenario 1.                                                       
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2009 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff: 10.00 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1114              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0039    0.0039    0.0040    0.0039    0.0384    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0205    0.0047 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0438    0.0162    0.0911    ‐‐‐‐‐‐    0.0060 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0124    0.0234    0.0471    ‐‐‐‐‐‐    0.0031 
                SO4:    0.0005    0.0006    0.0006    0.0006    0.0012    0.0002    0.0003    0.0009    0.0002    0.0006 
   Total Exhaust PM:    0.0044    0.0045    0.0046    0.0045    0.0396    0.0563    0.0399    0.1391    0.0207    
0.0145 
              Brake:    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    
0.0125 
               Tire:    0.0080    0.0080    0.0080    0.0080    0.0087    0.0080    0.0080    0.0258    0.0040    0.0091 
           Total PM:    0.0250    0.0250    0.0251    0.0250    0.0608    0.0769    0.0604    0.1775    0.0372    
0.0362 
                SO2:    0.0067    0.0088    0.0115    0.0095    0.0168    0.0029    0.0056    0.0132    0.0033    0.0085 
                NH3:    0.1017    0.1015    0.1013    0.1015    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0941 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
*THROUGH* 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 65                                                                                              
* File 1, Run 1, Scenario 64.                                                      
* # # # # # # # # # # # # # # # # # # # # # # # # # 



 
                              Calendar Year:  2009 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff: 10.00 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1114              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0041    0.0040    0.0041    0.0040    0.0381    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0205    0.0049 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0438    0.0162    0.0911    ‐‐‐‐‐‐    0.0060 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0124    0.0234    0.0471    ‐‐‐‐‐‐    0.0031 
                SO4:    0.0002    0.0004    0.0004    0.0004    0.0017    0.0002    0.0003    0.0009    0.0001    0.0004 
   Total Exhaust PM:    0.0043    0.0044    0.0045    0.0045    0.0398    0.0563    0.0399    0.1391    0.0206    
0.0144 
              Brake:    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    
0.0125 
               Tire:    0.0080    0.0080    0.0080    0.0080    0.0087    0.0080    0.0080    0.0258    0.0040    0.0091 
           Total PM:    0.0248    0.0250    0.0251    0.0250    0.0610    0.0769    0.0604    0.1775    0.0371    
0.0361 
                SO2:    0.0068    0.0088    0.0115    0.0095    0.0166    0.0029    0.0056    0.0132    0.0033    0.0086 
                NH3:    0.1017    0.1015    0.1013    0.1015    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0941 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
  
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 2.5                                                                                             
* File 1, Run 1, Scenario 65.                                                      
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2009 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff: 10.00 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 



                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1114              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0039    0.0039    0.0040    0.0039    0.0384    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0205    0.0048 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0438    0.0162    0.0911    ‐‐‐‐‐‐    0.0060 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0124    0.0234    0.0471    ‐‐‐‐‐‐    0.0031 
                SO4:    0.0005    0.0006    0.0006    0.0006    0.0012    0.0002    0.0003    0.0009    0.0002    0.0006 
   Total Exhaust PM:    0.0044    0.0045    0.0046    0.0045    0.0396    0.0563    0.0399    0.1391    0.0207    
0.0145 
              Brake:    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    
0.0125 
               Tire:    0.0080    0.0080    0.0080    0.0080    0.0087    0.0080    0.0080    0.0258    0.0040    0.0091 
           Total PM:    0.0250    0.0250    0.0251    0.0250    0.0608    0.0769    0.0604    0.1775    0.0372    
0.0362 
                SO2:    0.0067    0.0088    0.0115    0.0095    0.0167    0.0029    0.0056    0.0132    0.0033    0.0085 
                NH3:    0.1017    0.1015    0.1013    0.1015    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0941 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 
*THROUGH* 
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 60.73                                                                                           
* File 1, Run 1, Scenario 128.                                                     
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2009 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff: 10.00 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1114              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0041    0.0040    0.0041    0.0040    0.0381    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0205    0.0049 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0438    0.0162    0.0911    ‐‐‐‐‐‐    0.0060 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0124    0.0234    0.0471    ‐‐‐‐‐‐    0.0031 



                SO4:    0.0002    0.0004    0.0004    0.0004    0.0017    0.0002    0.0003    0.0009    0.0001    0.0004 
   Total Exhaust PM:    0.0043    0.0044    0.0045    0.0045    0.0398    0.0563    0.0399    0.1391    0.0206    
0.0144 
              Brake:    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    
0.0125 
               Tire:    0.0080    0.0080    0.0080    0.0080    0.0087    0.0080    0.0080    0.0258    0.0040    0.0091 
           Total PM:    0.0248    0.0250    0.0251    0.0250    0.0610    0.0769    0.0604    0.1775    0.0371    
0.0361 
                SO2:    0.0068    0.0088    0.0115    0.0095    0.0166    0.0029    0.0056    0.0132    0.0033    0.0086 
                NH3:    0.1017    0.1015    0.1013    0.1015    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0941 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
   



2009 PARTICULATE MATTER 2.5 (PM2.5) MOBILE   6.2 OUTPUT   F ILE 
 
*************************************************************************** 
* MOBILE6.2.03 (24‐Sep‐2003)                                              * 
* Input file: NH09PM25.INP (file  1, run 1).                               * 
*************************************************************************** 
  
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 2.5                                                                                             
* File 1, Run 1, Scenario 1.                                                       
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2009 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff:  2.50 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1114              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0036    0.0036    0.0036    0.0036    0.0332    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0142    0.0043 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0403    0.0149    0.0838    ‐‐‐‐‐‐    0.0055 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0114    0.0215    0.0433    ‐‐‐‐‐‐    0.0029 
                SO4:    0.0005    0.0006    0.0006    0.0006    0.0012    0.0002    0.0003    0.0009    0.0002    0.0006 
   Total Exhaust PM:    0.0041    0.0042    0.0042    0.0042    0.0344    0.0518    0.0367    0.1280    0.0144    
0.0133 
              Brake:    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    
0.0053 
               Tire:    0.0020    0.0020    0.0020    0.0020    0.0022    0.0020    0.0020    0.0065    0.0010    0.0023 
           Total PM:    0.0114    0.0115    0.0116    0.0115    0.0419    0.0592    0.0440    0.1398    0.0207    
0.0209 
                SO2:    0.0067    0.0088    0.0115    0.0095    0.0168    0.0029    0.0056    0.0132    0.0033    0.0085 
                NH3:    0.1017    0.1015    0.1013    0.1015    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0941 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 *THROUGH* 
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 65                                                                                              
* File 1, Run 1, Scenario 64.                                                      



* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2009 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff:  2.50 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1114              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0037    0.0037    0.0037    0.0037    0.0329    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0142    0.0044 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0403    0.0149    0.0838    ‐‐‐‐‐‐    0.0055 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0114    0.0215    0.0433    ‐‐‐‐‐‐    0.0029 
                SO4:    0.0002    0.0004    0.0004    0.0004    0.0017    0.0002    0.0003    0.0009    0.0001    0.0004 
   Total Exhaust PM:    0.0040    0.0041    0.0042    0.0041    0.0346    0.0518    0.0367    0.1280    0.0143    
0.0132 
              Brake:    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    
0.0053 
               Tire:    0.0020    0.0020    0.0020    0.0020    0.0022    0.0020    0.0020    0.0065    0.0010    0.0023 
           Total PM:    0.0113    0.0114    0.0115    0.0115    0.0421    0.0592    0.0440    0.1398    0.0206    
0.0208 
                SO2:    0.0068    0.0088    0.0115    0.0095    0.0166    0.0029    0.0056    0.0132    0.0033    0.0086 
                NH3:    0.1017    0.1015    0.1013    0.1015    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0941 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
*FREEWAY* 
 
 * # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 2.5                                                                                             
* File 1, Run 1, Scenario 65.                                                      
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2009 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff:  2.50 Microns 
                           Reformulated Gas:  Yes  
 



       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1114              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0036    0.0036    0.0036    0.0036    0.0332    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0142    0.0043 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0403    0.0149    0.0838    ‐‐‐‐‐‐    0.0055 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0114    0.0215    0.0433    ‐‐‐‐‐‐    0.0029 
                SO4:    0.0005    0.0006    0.0006    0.0006    0.0012    0.0002    0.0003    0.0009    0.0002    0.0006 
   Total Exhaust PM:    0.0041    0.0042    0.0042    0.0042    0.0344    0.0518    0.0367    0.1280    0.0144    
0.0133 
              Brake:    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    
0.0053 
               Tire:    0.0020    0.0020    0.0020    0.0020    0.0022    0.0020    0.0020    0.0065    0.0010    0.0023 
           Total PM:    0.0114    0.0115    0.0116    0.0115    0.0419    0.0592    0.0440    0.1398    0.0207    
0.0209 
                SO2:    0.0067    0.0088    0.0115    0.0095    0.0167    0.0029    0.0056    0.0132    0.0033    0.0085 
                NH3:    0.1017    0.1015    0.1013    0.1015    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0941 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 * # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 60.73                                                                                           
* File 1, Run 1, Scenario 128.                                                     
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2009
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff:  2.50 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1114              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0037    0.0037    0.0037    0.0037    0.0329    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0142    0.0044 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0403    0.0149    0.0838    ‐‐‐‐‐‐    0.0055 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0114    0.0215    0.0433    ‐‐‐‐‐‐    0.0029 



                SO4:    0.0002    0.0004    0.0004    0.0004    0.0017    0.0002    0.0003    0.0009    0.0001    0.0004 
   Total Exhaust PM:    0.0040    0.0041    0.0042    0.0041    0.0346    0.0518    0.0367    0.1280    0.0143    
0.0132 
              Brake:    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    
0.0053 
               Tire:    0.0020    0.0020    0.0020    0.0020    0.0022    0.0020    0.0020    0.0065    0.0010    0.0023 
           Total PM:    0.0113    0.0114    0.0115    0.0115    0.0421    0.0592    0.0440    0.1398    0.0206    
0.0208 
                SO2:    0.0068    0.0088    0.0115    0.0095    0.0166    0.0029    0.0056    0.0132    0.0033    0.0086 
                NH3:    0.1017    0.1015    0.1013    0.1015    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0941 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 



2035 PARTICULATE MATTER 2.5 (PM2.5) MOBILE6.2 OUTPUT FILE 
 
*************************************************************************** 
* MOBILE6.2.03 (24‐Sep‐2003)                                              * 
* Input file: NH35PM25.INP (file 1, run 1).                               * 
*************************************************************************** 
  
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 2.5                                                                                             
* File 1, Run 1, Scenario 1.                                                       
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2035 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff:  2.50 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1113              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0034    0.0033    0.0033    0.0033    0.0080    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0142    0.0034 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0065    0.0034    0.0075    ‐‐‐‐‐‐    0.0005 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0018    0.0049    0.0039    ‐‐‐‐‐‐    0.0003 
                SO4:    0.0005    0.0006    0.0006    0.0006    0.0013    0.0002    0.0003    0.0009    0.0002    0.0006 
   Total Exhaust PM:    0.0039    0.0039    0.0039    0.0039    0.0093    0.0085    0.0086    0.0123    0.0144    
0.0047 
              Brake:    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    
0.0053 
               Tire:    0.0020    0.0020    0.0020    0.0020    0.0022    0.0020    0.0020    0.0065    0.0010    0.0023 
           Total PM:    0.0112    0.0113    0.0113    0.0113    0.0168    0.0159    0.0159    0.0241    0.0207    
0.0123 
                SO2:    0.0067    0.0088    0.0115    0.0095    0.0166    0.0029    0.0056    0.0132    0.0033    0.0085 
                NH3:    0.1017    0.1017    0.1017    0.1017    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0942 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
*THROUGH* 
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 65                                                                                              
* File 1, Run 1, Scenario 64.                                                      



* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2035 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff:  2.50 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1113              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0037    0.0035    0.0035    0.0035    0.0073    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0142    0.0035 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0065    0.0034    0.0075    ‐‐‐‐‐‐    0.0005 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0018    0.0049    0.0039    ‐‐‐‐‐‐    0.0003 
                SO4:    0.0002    0.0004    0.0004    0.0004    0.0021    0.0002    0.0003    0.0009    0.0001    0.0004 
   Total Exhaust PM:    0.0039    0.0039    0.0039    0.0039    0.0094    0.0085    0.0086    0.0123    0.0143    
0.0047 
              Brake:    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    
0.0053 
               Tire:    0.0020    0.0020    0.0020    0.0020    0.0022    0.0020    0.0020    0.0065    0.0010    0.0023 
           Total PM:    0.0112    0.0112    0.0112    0.0112    0.0169    0.0159    0.0159    0.0241    0.0206    
0.0123 
                SO2:    0.0068    0.0088    0.0115    0.0096    0.0163    0.0029    0.0056    0.0132    0.0033    0.0086 
                NH3:    0.1017    0.1017    0.1017    0.1017    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0942 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 
*FREEWAY*  
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 2.5                                                                                             
* File 1, Run 1, Scenario 65.                                                      
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2035 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff:  2.50 Microns 
                           Reformulated Gas:  Yes  
 



       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1113              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0034    0.0033    0.0033    0.0033    0.0079    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0142    0.0034 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0065    0.0034    0.0075    ‐‐‐‐‐‐    0.0005 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0018    0.0049    0.0039    ‐‐‐‐‐‐    0.0003 
                SO4:    0.0005    0.0006    0.0006    0.0006    0.0014    0.0002    0.0003    0.0009    0.0002    0.0006 
   Total Exhaust PM:    0.0039    0.0039    0.0039    0.0039    0.0093    0.0085    0.0086    0.0123    0.0144    
0.0047 
              Brake:    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    
0.0053 
               Tire:    0.0020    0.0020    0.0020    0.0020    0.0022    0.0020    0.0020    0.0065    0.0010    0.0023 
           Total PM:    0.0112    0.0113    0.0113    0.0113    0.0168    0.0159    0.0159    0.0241    0.0207    
0.0123 
                SO2:    0.0067    0.0088    0.0115    0.0095    0.0165    0.0029    0.0056    0.0132    0.0033    0.0085 
                NH3:    0.1017    0.1017    0.1017    0.1017    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0942 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 
*THROUGH* 
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 60.73                                                                                           
* File 1, Run 1, Scenario 128.                                                     
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2035 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff:  2.50 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1113              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 



              GASPM:    0.0037    0.0035    0.0035    0.0035    0.0073    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0142    0.0035 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0065    0.0034    0.0075    ‐‐‐‐‐‐    0.0005 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0018    0.0049    0.0039    ‐‐‐‐‐‐    0.0003 
                SO4:    0.0002    0.0004    0.0004    0.0004    0.0021    0.0002    0.0003    0.0009    0.0001    0.0004 
   Total Exhaust PM:    0.0039    0.0039    0.0039    0.0039    0.0094    0.0085    0.0086    0.0123    0.0143    
0.0047 
              Brake:    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    0.0053    
0.0053 
               Tire:    0.0020    0.0020    0.0020    0.0020    0.0022    0.0020    0.0020    0.0065    0.0010    0.0023 
           Total PM:    0.0112    0.0112    0.0112    0.0112    0.0169    0.0159    0.0159    0.0241    0.0206    
0.0123 
                SO2:    0.0068    0.0088    0.0115    0.0096    0.0163    0.0029    0.0056    0.0132    0.0033    0.0086 
                NH3:    0.1017    0.1017    0.1017    0.1017    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0942 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 



 
 
2035 PM10 (PM10) MOBILE 6.2 OUTPUT FILE 
 
*************************************************************************** 
* MOBILE6.2.03 (24‐Sep‐2003)                                              * 
* Input file: NH35PM10.INP (file 1, run 1).                               * 
*************************************************************************** 
  
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 2.5                                                                                             
* File 1, Run 1, Scenario 1.                                                       
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2035 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff: 10.00 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1113              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0037    0.0036    0.0036    0.0036    0.0087    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0205    0.0037 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0071    0.0037    0.0082    ‐‐‐‐‐‐    0.0005 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0020    0.0053    0.0042    ‐‐‐‐‐‐    0.0003 
                SO4:    0.0005    0.0006    0.0006    0.0006    0.0013    0.0002    0.0003    0.0009    0.0002    0.0006 
   Total Exhaust PM:    0.0042    0.0042    0.0042    0.0042    0.0101    0.0093    0.0093    0.0133    0.0207    
0.0051 
              Brake:    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    
0.0125 
               Tire:    0.0080    0.0080    0.0080    0.0080    0.0086    0.0080    0.0080    0.0259    0.0040    0.0091 
           Total PM:    0.0247    0.0247    0.0247    0.0247    0.0312    0.0298    0.0299    0.0517    0.0372    
0.0268 
                SO2:    0.0067    0.0088    0.0115    0.0095    0.0166    0.0029    0.0056    0.0132    0.0033    0.0085 
                NH3:    0.1017    0.1017    0.1017    0.1017    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0942 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 
*THROUGH* 
 



* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 65                                                                                              
* File 1, Run 1, Scenario 64.                                                      
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2035 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff: 10.00 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1113              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0040    0.0038    0.0038    0.0038    0.0080    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0205    0.0039 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0071    0.0037    0.0082    ‐‐‐‐‐‐    0.0005 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0020    0.0053    0.0042    ‐‐‐‐‐‐    0.0003 
                SO4:    0.0002    0.0004    0.0004    0.0004    0.0021    0.0002    0.0003    0.0009    0.0001    0.0004 
   Total Exhaust PM:    0.0042    0.0042    0.0042    0.0042    0.0101    0.0093    0.0093    0.0133    0.0206    
0.0051 
              Brake:    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    
0.0125 
               Tire:    0.0080    0.0080    0.0080    0.0080    0.0086    0.0080    0.0080    0.0259    0.0040    0.0091 
           Total PM:    0.0247    0.0247    0.0247    0.0247    0.0313    0.0298    0.0299    0.0517    0.0371    
0.0268 
                SO2:    0.0068    0.0088    0.0115    0.0096    0.0163    0.0029    0.0056    0.0132    0.0033    0.0086 
                NH3:    0.1017    0.1017    0.1017    0.1017    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0942 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
  
*FREEWAY*  
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 2.5                                                                                             
* File 1, Run 1, Scenario 65.                                                      
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2035 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 



                       Particle Size Cutoff: 10.00 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1113              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0037    0.0036    0.0036    0.0036    0.0087    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0205    0.0037 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0071    0.0037    0.0082    ‐‐‐‐‐‐    0.0005 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0020    0.0053    0.0042    ‐‐‐‐‐‐    0.0003 
                SO4:    0.0005    0.0006    0.0006    0.0006    0.0014    0.0002    0.0003    0.0009    0.0002    0.0006 
   Total Exhaust PM:    0.0042    0.0042    0.0042    0.0042    0.0101    0.0093    0.0093    0.0133    0.0207    
0.0051 
              Brake:    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    
0.0125 
               Tire:    0.0080    0.0080    0.0080    0.0080    0.0086    0.0080    0.0080    0.0259    0.0040    0.0091 
           Total PM:    0.0247    0.0247    0.0247    0.0247    0.0313    0.0298    0.0299    0.0517    0.0372    
0.0268 
                SO2:    0.0067    0.0088    0.0115    0.0095    0.0165    0.0029    0.0056    0.0132    0.0033    0.0085 
                NH3:    0.1017    0.1017    0.1017    0.1017    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0942 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
*THROUGH* 
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* Scenario Title : NH speed 60.73                                                                                           
* File 1, Run 1, Scenario 128.                                                     
* # # # # # # # # # # # # # # # # # # # # # # # # # 
 
                              Calendar Year:  2035 
                                      Month:  July 
               Gasoline Fuel Sulfur Content:   30. ppm 
                 Diesel Fuel Sulfur Content:   15. ppm 
                       Particle Size Cutoff: 10.00 Microns 
                           Reformulated Gas:  Yes  
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All 
Veh 
               GVWR:               <6000     >6000     (All) 
                        ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐ 
   VMT Distribution:    0.4842    0.2996    0.1113              0.0273    0.0004    0.0017    0.0656    0.0099    
1.0000 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 



 Composite Emission Factors (g/mi): 
               Lead:    0.0000    0.0000    0.0000    0.0000    0.0000    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0000    0.0000 
              GASPM:    0.0040    0.0038    0.0038    0.0038    0.0080    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0205    0.0039 
            ECARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0071    0.0037    0.0082    ‐‐‐‐‐‐    0.0005 
            OCARBON:    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    ‐‐‐‐‐‐    0.0020    0.0053    0.0042    ‐‐‐‐‐‐    0.0003 
                SO4:    0.0002    0.0004    0.0004    0.0004    0.0021    0.0002    0.0003    0.0009    0.0001    0.0004 
   Total Exhaust PM:    0.0042    0.0042    0.0042    0.0042    0.0101    0.0093    0.0093    0.0133    0.0206    
0.0051 
              Brake:    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    0.0125    
0.0125 
               Tire:    0.0080    0.0080    0.0080    0.0080    0.0086    0.0080    0.0080    0.0259    0.0040    0.0091 
           Total PM:    0.0247    0.0247    0.0247    0.0247    0.0313    0.0298    0.0299    0.0517    0.0371    
0.0268 
                SO2:    0.0068    0.0088    0.0115    0.0096    0.0163    0.0029    0.0056    0.0132    0.0033    0.0086 
                NH3:    0.1017    0.1017    0.1017    0.1017    0.0451    0.0068    0.0068    0.0270    0.0113    
0.0942 
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
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HCM Signalized Intersection Capacity Analysis ME-NH Connection Study
2: Government St & US 1 3/19/2010

Synchro 7 - Report 2015 Construction Conditions -System Peak
VHB Page 1

Movement EBL EBT EBR2 WBL WBT WBR SBL2 SBT SBR NWR
Lane Configurations
Volume (vph) 15 45 105 35 60 10 10 425 15 385
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.98 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.91 1.00 0.85 1.00 1.00 0.86
Flt Protected 1.00 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 1861 1584 1805 1889 1627
Flt Permitted 0.97 0.85 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1634 1605 1584 1805 1889 1627
Peak-hour factor, PHF 0.76 0.76 0.76 0.79 0.79 0.79 0.91 0.91 0.91 0.95
Adj. Flow (vph) 20 59 138 44 76 13 11 467 16 405
RTOR Reduction (vph) 0 70 0 0 0 9 0 1 0 0
Lane Group Flow (vph) 0 147 0 0 120 4 11 482 0 405
Confl. Peds. (#/hr) 7 7 7 7 12 1
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 0% 0% 0% 1%
Turn Type Perm Perm Perm Prot custom
Protected Phases 4 4 5 1 2 3 3 6
Permitted Phases 4 4 4
Actuated Green, G (s) 25.5 25.5 25.5 4.1 57.3 48.2
Effective Green, g (s) 26.5 26.5 26.5 5.1 58.3 49.2
Actuated g/C Ratio 0.29 0.29 0.29 0.05 0.63 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 467 458 452 99 1187 863
v/s Ratio Prot 0.01 c0.26 c0.25
v/s Ratio Perm c0.09 0.07 0.00
v/c Ratio 0.31 0.26 0.01 0.11 0.41 0.47
Uniform Delay, d1 26.0 25.6 23.7 41.7 8.6 13.6
Progression Factor 1.00 1.00 1.00 0.94 1.38 1.00
Incremental Delay, d2 0.1 0.1 0.0 0.2 0.1 0.1
Delay (s) 26.2 25.7 23.7 39.1 12.0 13.8
Level of Service C C C D B B
Approach Delay (s) 26.2 25.5 12.6
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 92.8 Sum of lost time (s) 8.0
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues ME-NH Connection Study
2: Government St & US 1 3/19/2010

Synchro 7 - Report 2015 Construction Conditions -System Peak
VHB Page 1

Lane Group EBL EBT WBL WBT WBR SBL2 SBT NWR ø1 ø2 ø3 ø6
Lane Configurations
Volume (vph) 15 45 35 60 10 10 425 385
Lane Group Flow (vph) 0 217 0 120 13 11 483 405
Turn Type Perm Perm Perm Prot custom
Protected Phases 4 4 5 1 2 3 3 6 1 2 3 6
Permitted Phases 4 4 4
Detector Phase 4 4 4 4 4 5 1 2 3 3 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 4.0 4.0 25.0 4.0 25.0
Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 9.0 9.0 30.0 9.0 30.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 15.0 60.0 45.0 15.0 30.0 15.0 30.0
Total Split (%) 36.8% 36.8% 36.8% 36.8% 36.8% 15.8% 63.2% 47.4% 16% 32% 16% 32%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lag Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None Max None Max
v/c Ratio 0.40 0.26 0.03 0.08 0.41 0.46
Control Delay 15.6 25.5 11.0 38.3 14.6 17.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.6 25.5 11.0 38.3 14.6 17.7
Queue Length 50th (ft) 52 52 0 7 169 166
Queue Length 95th (ft) 82 83 11 m12 231 265
Internal Link Dist (ft) 645 312 41
Turn Bay Length (ft) 85
Base Capacity (vph) 627 552 554 220 1156 883
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.22 0.02 0.05 0.42 0.46

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 90.6
Natural Cycle: 70
Control Type: Semi Act-Uncoord
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Government St & US 1



HCM Signalized Intersection Capacity Analysis ME-NH Connection Study
3: Walker St & US 1 3/19/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 60 5 225 490 210 40 340 30 65 225 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1766 1838 1781 1881 1556 1671 1734 1735 1762
Flt Permitted 0.18 1.00 0.71 1.00 1.00 0.46 1.00 0.14 1.00
Satd. Flow (perm) 340 1838 1326 1881 1556 805 1734 260 1762
Peak-hour factor, PHF 0.85 0.85 0.85 0.69 0.69 0.69 0.78 0.78 0.78 0.83 0.83 0.83
Adj. Flow (vph) 59 71 6 326 710 304 51 436 38 78 271 84
RTOR Reduction (vph) 0 4 0 0 0 141 0 3 0 0 10 0
Lane Group Flow (vph) 59 73 0 326 710 163 51 471 0 78 345 0
Confl. Peds. (#/hr) 4 7 7 4 8 8
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 8% 8% 8% 4% 4% 4%
Turn Type Perm D.P+P custom pm+pt pm+pt
Protected Phases 4 3 4 3 5 2 1 6
Permitted Phases 4 4 4 2 6
Actuated Green, G (s) 25.5 25.5 35.6 40.6 25.5 31.5 27.4 42.2 33.1
Effective Green, g (s) 26.5 26.5 37.6 41.6 26.5 33.5 28.4 43.2 34.1
Actuated g/C Ratio 0.29 0.29 0.41 0.45 0.29 0.36 0.31 0.47 0.37
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.0 2.0 5.0
Lane Grp Cap (vph) 97 525 592 843 444 338 531 293 647
v/s Ratio Prot 0.04 0.07 c0.38 0.01 c0.27 c0.03 c0.20
v/s Ratio Perm 0.17 0.16 0.10 0.05 0.09
v/c Ratio 0.61 0.14 0.55 0.84 0.37 0.15 0.89 0.27 0.53
Uniform Delay, d1 28.7 24.7 20.1 22.7 26.5 19.7 30.7 17.0 23.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.29 0.92 1.00 1.00
Incremental Delay, d2 7.2 0.0 0.6 7.4 0.2 0.1 18.4 0.2 3.1
Delay (s) 35.9 24.7 20.7 30.0 26.7 25.4 46.6 17.2 26.2
Level of Service D C C C C C D B C
Approach Delay (s) 29.5 27.0 44.6 24.6
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 30.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 92.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues ME-NH Connection Study
3: Walker St & US 1 3/19/2010
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VHB Page 2

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 50 60 225 490 210 40 340 65 225
Lane Group Flow (vph) 59 77 326 710 304 51 474 78 355
Turn Type Perm D.P+P custom pm+pt pm+pt
Protected Phases 4 3 4 3 5 2 1 6
Permitted Phases 4 4 4 2 6
Detector Phase 4 4 3 4 3 4 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 4.0 6.0 4.0 25.0 4.0 25.0
Minimum Split (s) 11.0 11.0 9.0 11.0 9.0 30.0 9.0 30.0
Total Split (s) 35.0 35.0 15.0 50.0 35.0 15.0 30.0 15.0 30.0
Total Split (%) 36.8% 36.8% 15.8% 52.6% 36.8% 15.8% 31.6% 15.8% 31.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Max None Max
v/c Ratio 0.60 0.14 0.54 0.82 0.51 0.14 0.94 0.27 0.53
Control Delay 53.4 22.3 20.3 30.5 12.5 21.5 58.8 18.3 27.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.4 22.3 20.3 30.5 12.5 21.5 58.8 18.3 27.6
Queue Length 50th (ft) 29 30 119 341 46 14 150 27 174
Queue Length 95th (ft) #77 59 131 315 60 39 #360 50 249
Internal Link Dist (ft) 332 647 363 564
Turn Bay Length (ft) 85 180 180 200
Base Capacity (vph) 117 635 605 960 665 436 504 296 673
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.12 0.54 0.74 0.46 0.12 0.94 0.26 0.53

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 90.6
Natural Cycle: 70
Control Type: Semi Act-Uncoord
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Walker St & US 1



HCM Signalized Intersection Capacity Analysis ME-NH Connection Study
10: Market St & Exit 7 NB On Ramp 3/19/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 655 670 0 0 460 540 105 0 150 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11 12 12 10 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1787 3574 3455 1546 1752 1463
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1787 3574 3455 1546 1752 1463
Peak-hour factor, PHF 0.89 0.89 0.89 0.93 0.93 0.93 0.68 0.68 0.68 0.92 0.92 0.92
Adj. Flow (vph) 736 753 0 0 495 581 154 0 221 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 361 0 0 177 0 0 0
Lane Group Flow (vph) 736 753 0 0 495 220 154 0 44 0 0 0
Confl. Peds. (#/hr) 2 2
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 3% 3% 3% 2% 2% 2%
Turn Type Prot Perm Prot custom
Protected Phases 1 6 2 3 3
Permitted Phases 2
Actuated Green, G (s) 33.2 57.9 18.7 18.7 15.1 15.1
Effective Green, g (s) 35.2 59.9 20.7 20.7 17.1 17.1
Actuated g/C Ratio 0.41 0.70 0.24 0.24 0.20 0.20
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 740 2519 841 376 352 294
v/s Ratio Prot c0.41 0.21 c0.14 c0.09 0.03
v/s Ratio Perm 0.14
v/c Ratio 0.99 0.30 0.59 0.59 0.44 0.15
Uniform Delay, d1 24.8 4.7 28.4 28.4 29.7 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.6 0.3 3.0 6.5 1.8 0.5
Delay (s) 56.4 5.0 31.4 34.9 31.6 28.5
Level of Service E A C C C C
Approach Delay (s) 30.4 33.3 29.7 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 31.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues ME-NH Connection Study
10: Market St & Exit 7 NB On Ramp 3/19/2010
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Lane Group EBL EBT WBT WBR NBL NBR
Lane Configurations
Volume (vph) 655 670 460 540 105 150
Lane Group Flow (vph) 736 753 495 581 154 221
Turn Type Prot Perm Prot custom
Protected Phases 1 6 2 3 3
Permitted Phases 2
Detector Phase 1 6 2 2 3 3
Switch Phase
Minimum Initial (s) 12.0 15.0 15.0 15.0 12.0 12.0
Minimum Split (s) 18.0 22.0 22.0 22.0 22.0 22.0
Total Split (s) 35.0 60.0 25.0 25.0 25.0 25.0
Total Split (%) 41.2% 70.6% 29.4% 29.4% 29.4% 29.4%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Min C-Min C-Min None None
v/c Ratio 0.99 0.30 0.59 0.79 0.44 0.47
Control Delay 59.4 5.4 31.7 15.1 33.2 7.6
Queue Delay 34.1 0.0 0.0 0.0 0.0 0.0
Total Delay 93.5 5.4 31.7 15.1 33.2 7.6
Queue Length 50th (ft) 379 64 122 45 73 0
Queue Length 95th (ft) #661 106 173 #197 89 15
Internal Link Dist (ft) 371 788
Turn Bay Length (ft) 275 400 150
Base Capacity (vph) 741 2520 854 741 433 528
Starvation Cap Reductn 69 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.10 0.30 0.58 0.78 0.36 0.42

Intersection Summary
Cycle Length: 85
Actuated Cycle Length: 85
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     10: Market St & Exit 7 NB On Ramp



HCM Signalized Intersection Capacity Analysis ME-NH Connection Study
11: Market St & Exit 7 SB Off Ramp 3/19/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 940 170 215 365 0 0 0 0 385 5 460
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 6.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3574 1599 1787 3574 1793 1599
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3574 1599 1787 3574 1793 1599
Peak-hour factor, PHF 0.96 0.96 0.96 0.71 0.71 0.71 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 979 177 303 514 0 0 0 0 410 5 489
RTOR Reduction (vph) 0 0 132 0 0 0 0 0 0 0 0 261
Lane Group Flow (vph) 0 979 45 303 514 0 0 0 0 0 415 228
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
Bus Blockages (#/hr) 1 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Prot Split Prot
Protected Phases 2 1 1 2 3 3 3
Permitted Phases 2
Actuated Green, G (s) 19.1 19.1 23.1 48.2 23.3 23.3
Effective Green, g (s) 21.1 21.1 25.1 50.2 23.3 25.3
Actuated g/C Ratio 0.25 0.25 0.30 0.60 0.28 0.30
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 903 404 537 2149 500 484
v/s Ratio Prot c0.27 c0.17 0.14 c0.23 0.14
v/s Ratio Perm 0.03
v/c Ratio 1.08 0.11 0.56 0.24 0.83 0.47
Uniform Delay, d1 31.2 24.0 24.6 7.8 28.2 23.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 55.4 0.3 2.2 0.1 12.2 1.5
Delay (s) 86.6 24.2 26.8 7.9 40.4 25.2
Level of Service F C C A D C
Approach Delay (s) 77.1 14.9 0.0 32.2
Approach LOS E B A C

Intersection Summary
HCM Average Control Delay 45.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 83.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues ME-NH Connection Study
11: Market St & Exit 7 SB Off Ramp 3/19/2010
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Lane Group EBT EBR WBL WBT SBT SBR
Lane Configurations
Volume (vph) 940 170 215 365 5 460
Lane Group Flow (vph) 979 177 303 514 415 489
Turn Type Perm Prot Prot
Protected Phases 2 1 1 2 3 3
Permitted Phases 2
Detector Phase 2 2 1 1 2 3 3
Switch Phase
Minimum Initial (s) 19.0 19.0 5.0 5.0 5.0
Minimum Split (s) 25.0 25.0 11.0 22.0 22.0
Total Split (s) 25.0 25.0 35.0 60.0 30.0 30.0
Total Split (%) 27.8% 27.8% 38.9% 66.7% 33.3% 33.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 0.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 6.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Min Min None None None
v/c Ratio 1.08 0.33 0.56 0.24 0.83 0.66
Control Delay 87.9 6.6 29.0 8.1 45.6 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 87.9 6.6 29.0 8.1 45.6 11.5
Queue Length 50th (ft) ~321 0 134 61 208 46
Queue Length 95th (ft) #476 50 157 64 #388 158
Internal Link Dist (ft) 732 371 345
Turn Bay Length (ft) 250 225 150
Base Capacity (vph) 903 536 667 2121 518 758
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.08 0.33 0.45 0.24 0.80 0.65

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 83.7
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     11: Market St & Exit 7 SB Off Ramp



HCM Signalized Intersection Capacity Analysis ME-NH Connection Study
14: US 1 State St & Pleasant St 3/19/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 85 580 165 0 0 0 0 115 205 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 12 12 12 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 0.94
Flpb, ped/bikes 0.93 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.91
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1443 3217 1337 1430
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1443 3217 1337 1430
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.76 0.76 0.76 0.92 0.92 0.92
Adj. Flow (vph) 89 604 172 0 0 0 0 151 270 0 0 0
RTOR Reduction (vph) 60 0 116 0 0 0 0 71 0 0 0 0
Lane Group Flow (vph) 29 604 56 0 0 0 0 350 0 0 0 0
Confl. Peds. (#/hr) 47 34 34 47 96 77 77 96
Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 3% 3% 3% 2% 2% 2%
Turn Type Perm Perm
Protected Phases 4 2
Permitted Phases 4 4
Actuated Green, G (s) 17.8 17.8 17.8 15.9
Effective Green, g (s) 19.8 19.8 19.8 17.9
Actuated g/C Ratio 0.33 0.33 0.33 0.29
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 471 1049 436 422
v/s Ratio Prot c0.19 c0.24
v/s Ratio Perm 0.02 0.04
v/c Ratio 0.06 0.58 0.13 0.83
Uniform Delay, d1 14.1 17.0 14.4 20.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.8 0.1 12.6
Delay (s) 14.1 17.7 14.5 32.6
Level of Service B B B C
Approach Delay (s) 16.7 0.0 32.6 0.0
Approach LOS B A C A

Intersection Summary
HCM Average Control Delay 21.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 60.7 Sum of lost time (s) 23.0
Intersection Capacity Utilization 99.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues ME-NH Connection Study
14: US 1 State St & Pleasant St 3/19/2010
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Lane Group EBL EBT EBR NBT ø9
Lane Configurations
Volume (vph) 85 580 165 115
Lane Group Flow (vph) 89 604 172 421
Turn Type Perm Perm
Protected Phases 4 2 9
Permitted Phases 4 4
Detector Phase 4 4 4 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.0 22.0 22.0 20.0 27.0
Total Split (s) 30.0 30.0 30.0 20.0 30.0
Total Split (%) 37.5% 37.5% 37.5% 25.0% 38%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 0.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None
v/c Ratio 0.16 0.56 0.31 0.86
Control Delay 5.5 20.6 5.2 42.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.5 20.6 5.2 42.4
Queue Length 50th (ft) 0 122 0 ~182
Queue Length 95th (ft) 29 173 40 #276
Internal Link Dist (ft) 946 276
Turn Bay Length (ft) 300 200
Base Capacity (vph) 752 1577 743 491
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.12 0.38 0.23 0.86

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 60.1
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     14: US 1 State St & Pleasant St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 75 10 0 0 0 15 310 265 320 405 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.98 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.85 1.00 0.99
Flt Protected 0.99 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1644 1687 1404 1606 1681
Flt Permitted 0.99 0.97 1.00 0.40 1.00
Satd. Flow (perm) 1644 1645 1404 679 1681
Peak-hour factor, PHF 0.63 0.63 0.63 0.92 0.92 0.92 0.93 0.93 0.93 0.94 0.94 0.94
Adj. Flow (vph) 16 119 16 0 0 0 16 333 285 340 431 16
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 78 0 1 0
Lane Group Flow (vph) 0 148 0 0 0 0 0 349 207 340 446 0
Confl. Peds. (#/hr) 62 47 47 62 37 19 19 37
Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Turn Type Split Perm Perm pm+pt
Protected Phases 4 4 2 1 6
Permitted Phases 2 2 6
Actuated Green, G (s) 15.0 52.2 52.2 75.8 75.8
Effective Green, g (s) 17.0 54.2 54.2 77.8 77.8
Actuated g/C Ratio 0.14 0.45 0.45 0.65 0.65
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 743 634 592 1090
v/s Ratio Prot c0.09 c0.09 0.27
v/s Ratio Perm 0.21 0.15 c0.28
v/c Ratio 0.63 0.47 0.33 0.57 0.41
Uniform Delay, d1 48.6 22.9 21.2 11.1 10.1
Progression Factor 1.00 1.00 1.00 1.95 1.75
Incremental Delay, d2 5.5 2.1 1.4 0.9 0.7
Delay (s) 54.1 25.0 22.5 22.4 18.5
Level of Service D C C C B
Approach Delay (s) 54.1 0.0 23.9 20.2
Approach LOS D A C C

Intersection Summary
HCM Average Control Delay 24.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 25.2
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT NBL NBT NBR SBL SBT ø9
Lane Configurations
Volume (vph) 75 15 310 265 320 405
Lane Group Flow (vph) 151 0 349 285 340 447
Turn Type Perm Perm pm+pt
Protected Phases 4 2 1 6 9
Permitted Phases 2 2 6
Detector Phase 4 2 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 10.0 10.0 10.0 5.0 10.0 5.0
Minimum Split (s) 20.0 20.0 20.0 20.0 11.0 20.0 26.0
Total Split (s) 24.0 41.0 41.0 41.0 29.0 70.0 26.0
Total Split (%) 20.0% 34.2% 34.2% 34.2% 24.2% 58.3% 22%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Min C-Min C-Min None C-Min None
v/c Ratio 0.63 0.46 0.39 0.57 0.40
Control Delay 59.1 30.5 16.3 25.9 23.0
Queue Delay 0.0 0.0 0.0 1.6 1.9
Total Delay 59.1 30.5 16.3 27.5 25.0
Queue Length 50th (ft) 108 219 82 216 285
Queue Length 95th (ft) 117 347 179 m268 m328
Internal Link Dist (ft) 396 465 299
Turn Bay Length (ft) 75 150
Base Capacity (vph) 278 765 725 642 1113
Starvation Cap Reductn 0 0 0 156 495
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.54 0.46 0.39 0.70 0.72

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 72 (60%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     15: State St & Middle St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 0 160 215 300 185 30 300 0 0 395 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 12 11 10 10 10 12 12 12 12 11 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.94 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1501 1391 1472 1550 1233 3165 1637 1370
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.76 1.00 1.00
Satd. Flow (perm) 1501 1391 1472 1550 1233 2428 1637 1370
Peak-hour factor, PHF 0.85 0.85 0.85 0.93 0.93 0.93 0.82 0.82 0.82 0.84 0.84 0.84
Adj. Flow (vph) 94 0 188 231 323 199 37 366 0 0 470 83
RTOR Reduction (vph) 0 0 156 0 0 149 0 0 0 0 0 42
Lane Group Flow (vph) 94 0 32 231 323 50 0 403 0 0 470 41
Confl. Peds. (#/hr) 44 24 24 44 37 100 100 37
Heavy Vehicles (%) 1% 1% 1% 3% 3% 3% 2% 2% 2% 1% 1% 1%
Turn Type Prot custom Prot Perm Perm pm+ov
Protected Phases 7 4 3 8 2 6 7
Permitted Phases 8 2 6
Actuated Green, G (s) 8.8 18.4 18.4 28.0 28.0 42.0 42.0 50.8
Effective Green, g (s) 10.8 20.4 20.4 30.0 30.0 44.0 44.0 54.8
Actuated g/C Ratio 0.09 0.17 0.17 0.25 0.25 0.37 0.37 0.46
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 135 236 250 388 308 890 600 671
v/s Ratio Prot 0.06 0.02 c0.16 c0.21 c0.29 0.01
v/s Ratio Perm 0.04 0.17 0.02
v/c Ratio 0.70 0.14 0.92 0.83 0.16 0.45 0.78 0.06
Uniform Delay, d1 53.0 42.3 49.0 42.6 35.2 28.9 33.8 18.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.44 1.02 1.15
Incremental Delay, d2 14.5 0.3 36.8 14.1 0.2 1.6 9.6 0.0
Delay (s) 67.5 42.6 85.8 56.8 35.4 14.3 44.1 21.0
Level of Service E D F E D B D C
Approach Delay (s) 50.9 60.0 14.3 40.6
Approach LOS D E B D

Intersection Summary
HCM Average Control Delay 44.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 31.2
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBR WBL WBT WBR NBL NBT SBT SBR ø9
Lane Configurations
Volume (vph) 80 160 215 300 185 30 300 395 70
Lane Group Flow (vph) 94 188 231 323 199 0 403 470 83
Turn Type Prot custom Prot Perm Perm pm+ov
Protected Phases 7 4 3 8 2 6 7 9
Permitted Phases 8 2 6
Detector Phase 7 4 3 8 8 2 2 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 10.0 10.0 10.0 5.0 4.0
Minimum Split (s) 11.0 11.0 11.0 22.0 22.0 22.0 22.0 22.0 11.0 28.0
Total Split (s) 15.0 28.0 24.0 37.0 37.0 40.0 40.0 40.0 15.0 28.0
Total Split (%) 12.5% 23.3% 20.0% 30.8% 30.8% 33.3% 33.3% 33.3% 12.5% 23%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None None C-Min C-Min C-Min None None
v/c Ratio 0.70 0.48 0.92 0.83 0.43 0.44 0.77 0.12
Control Delay 79.2 10.1 90.3 61.4 7.8 15.6 47.0 6.4
Queue Delay 0.0 57.8 11.9 0.0 0.0 0.0 1.1 0.0
Total Delay 79.2 67.9 102.1 61.4 7.8 15.6 48.1 6.4
Queue Length 50th (ft) 72 0 179 231 0 145 372 13
Queue Length 95th (ft) #137 51 #336 #361 59 27 #485 17
Internal Link Dist (ft) 906 299 327
Turn Bay Length (ft) 100 325 200
Base Capacity (vph) 138 429 250 426 485 907 611 676
Starvation Cap Reductn 0 0 0 0 0 0 34 0
Spillback Cap Reductn 0 254 16 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 1.07 0.99 0.76 0.41 0.44 0.81 0.12

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 82 (68%), Referenced to phase 2:NBTL and 6:SBT, Start of Yellow
Natural Cycle: 85
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     17: Islington St & Maplewood Ave
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 25 40 15 50 45 125 30 440 100 70 405 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 12 12 12 12 13 12 12 14 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.85 0.97 1.00 1.00
Flt Protected 0.95 1.00 0.97 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1515 1581 1642 1423 3181 1608 1798
Flt Permitted 0.55 1.00 0.79 1.00 0.91 0.32 1.00
Satd. Flow (perm) 875 1581 1330 1423 2895 540 1798
Peak-hour factor, PHF 0.77 0.77 0.77 0.78 0.78 0.78 0.80 0.80 0.80 0.95 0.95 0.95
Adj. Flow (vph) 32 52 19 64 58 160 38 550 125 74 426 11
RTOR Reduction (vph) 0 13 0 0 0 124 0 9 0 0 0 0
Lane Group Flow (vph) 32 58 0 0 122 36 0 704 0 74 437 0
Confl. Peds. (#/hr) 4 3 3 4 3 8 8 3
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type Perm Perm pm+ov Perm pm+pt
Protected Phases 4 8 1 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 15.9 15.9 15.9 23.2 70.8 84.1 84.1
Effective Green, g (s) 17.9 17.9 17.9 27.2 72.8 86.1 86.1
Actuated g/C Ratio 0.15 0.15 0.15 0.23 0.61 0.72 0.72
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 131 236 198 323 1756 470 1290
v/s Ratio Prot 0.04 0.01 0.01 c0.24
v/s Ratio Perm 0.04 c0.09 0.02 c0.24 0.10
v/c Ratio 0.24 0.25 0.62 0.11 0.40 0.16 0.34
Uniform Delay, d1 45.1 45.1 47.8 36.8 12.3 5.7 6.3
Progression Factor 1.00 1.00 1.00 1.00 0.49 0.78 1.00
Incremental Delay, d2 1.0 0.5 5.6 0.2 0.6 0.1 0.6
Delay (s) 46.1 45.6 53.4 37.0 6.6 4.6 7.0
Level of Service D D D D A A A
Approach Delay (s) 45.8 44.1 6.6 6.6
Approach LOS D D A A

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT ø9
Lane Configurations
Volume (vph) 25 40 50 45 125 30 440 70 405
Lane Group Flow (vph) 32 71 0 122 160 0 713 74 437
Turn Type Perm Perm pm+ov Perm pm+pt
Protected Phases 4 8 1 2 1 6 9
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 1 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 10.0 10.0 5.0 10.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 11.0 22.0 22.0 11.0 22.0 24.0
Total Split (s) 34.0 34.0 34.0 34.0 20.0 42.0 42.0 20.0 62.0 24.0
Total Split (%) 28.3% 28.3% 28.3% 28.3% 16.7% 35.0% 35.0% 16.7% 51.7% 20%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None None C-Min C-Min None C-Min None
v/c Ratio 0.24 0.29 0.61 0.36 0.39 0.15 0.33
Control Delay 47.5 37.2 60.1 5.5 7.1 6.2 8.4
Queue Delay 0.2 0.2 0.9 0.2 0.1 0.0 0.5
Total Delay 47.7 37.4 61.0 5.7 7.3 6.2 8.8
Queue Length 50th (ft) 22 39 90 0 35 13 81
Queue Length 95th (ft) 43 65 123 19 231 m37 308
Internal Link Dist (ft) 108 335 327 361
Turn Bay Length (ft) 100 100 200
Base Capacity (vph) 220 407 333 518 1841 543 1338
Starvation Cap Reductn 0 0 0 0 309 0 483
Spillback Cap Reductn 36 88 71 66 73 0 297
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.22 0.47 0.35 0.47 0.14 0.51

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 80
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     21: Hanover Street' & Maplewood Ave
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 90 20 150 110 70 10 445 150 50 320 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 11 12 10 11 10 11 11 12 11 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.94 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.98 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1574 1491 1541 1540 1621 1395 1555 1653
Flt Permitted 0.62 0.54 1.00 0.52 1.00 1.00 0.31 1.00
Satd. Flow (perm) 991 844 1541 843 1621 1395 501 1653
Peak-hour factor, PHF 0.85 0.85 0.85 0.92 0.92 0.92 0.86 0.86 0.86 0.92 0.92 0.92
Adj. Flow (vph) 94 106 24 163 120 76 12 517 174 54 348 65
RTOR Reduction (vph) 0 4 0 0 20 0 0 0 78 0 4 0
Lane Group Flow (vph) 0 220 0 163 176 0 12 517 96 54 409 0
Confl. Peds. (#/hr) 6 6 1 1
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type Perm Perm Perm Perm pm+pt
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 27.7 27.7 27.7 60.2 60.2 60.2 72.1 72.1
Effective Green, g (s) 29.7 29.7 29.7 62.2 62.2 62.2 74.1 74.1
Actuated g/C Ratio 0.25 0.25 0.25 0.52 0.52 0.52 0.62 0.62
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 245 209 381 437 840 723 379 1021
v/s Ratio Prot 0.11 c0.32 0.01 c0.25
v/s Ratio Perm c0.22 0.19 0.01 0.07 0.08
v/c Ratio 0.90 0.78 0.46 0.03 0.62 0.13 0.14 0.40
Uniform Delay, d1 43.7 42.1 38.4 14.1 20.4 15.0 11.5 11.7
Progression Factor 1.00 1.00 1.00 1.58 1.33 2.98 1.00 1.00
Incremental Delay, d2 31.7 16.7 0.9 0.1 3.2 0.4 0.2 1.2
Delay (s) 75.4 58.8 39.2 22.5 30.4 44.9 11.7 12.8
Level of Service E E D C C D B B
Approach Delay (s) 75.4 48.1 33.9 12.7
Approach LOS E D C B

Intersection Summary
HCM Average Control Delay 36.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.2
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT ø9
Lane Configurations
Volume (vph) 80 90 150 110 10 445 150 50 320
Lane Group Flow (vph) 0 224 163 196 12 517 174 54 413
Turn Type Perm Perm Perm Perm pm+pt
Protected Phases 4 8 2 1 6 9
Permitted Phases 4 8 2 2 6
Detector Phase 4 4 8 8 2 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 10.0 10.0 10.0 5.0 10.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 11.0 22.0 25.0
Total Split (s) 39.0 39.0 39.0 39.0 41.0 41.0 41.0 15.0 56.0 25.0
Total Split (%) 32.5% 32.5% 32.5% 32.5% 34.2% 34.2% 34.2% 12.5% 46.7% 21%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min None C-Min None
v/c Ratio 0.90 0.78 0.49 0.03 0.57 0.21 0.13 0.39
Control Delay 78.5 66.3 36.3 33.9 31.8 14.9 13.0 14.3
Queue Delay 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0
Total Delay 78.5 66.3 36.3 33.9 32.2 14.9 13.0 14.3
Queue Length 50th (ft) 162 116 110 5 230 6 13 124
Queue Length 95th (ft) #253 #199 176 m26 #614 121 50 335
Internal Link Dist (ft) 278 342 361 496
Turn Bay Length (ft) 75 100 100
Base Capacity (vph) 293 246 469 468 900 845 419 1068
Starvation Cap Reductn 0 0 0 0 102 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.66 0.42 0.03 0.65 0.21 0.13 0.39

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 78 (65%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Splits and Phases:     22: Deer Street & Maplewood Ave
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 435 390 75 600 385 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.93 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3321 1787 3574 1787 1599
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3321 1787 3574 1787 1599
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 473 424 82 652 418 76
RTOR Reduction (vph) 273 0 0 0 0 53
Lane Group Flow (vph) 624 0 82 652 418 23
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1%
Turn Type Prot Prot
Protected Phases 2 1 6 8 8
Permitted Phases
Actuated Green, G (s) 15.8 3.6 25.4 16.3 16.3
Effective Green, g (s) 15.8 3.6 25.4 16.3 16.3
Actuated g/C Ratio 0.29 0.07 0.47 0.30 0.30
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 977 120 1690 542 485
v/s Ratio Prot c0.19 0.05 c0.18 c0.23 0.01
v/s Ratio Perm
v/c Ratio 0.64 0.68 0.39 0.77 0.05
Uniform Delay, d1 16.5 24.5 9.1 17.0 13.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 14.9 0.1 6.7 0.0
Delay (s) 17.8 39.4 9.3 23.7 13.3
Level of Service B D A C B
Approach Delay (s) 17.8 12.6 22.1
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 17.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 53.7 Sum of lost time (s) 18.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues ME-NH Connection Study
80: Market Street & Albacore Connector 3/19/2010
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Lane Group EBT WBL WBT NBL NBR
Lane Configurations
Volume (vph) 435 75 600 385 70
Lane Group Flow (vph) 897 82 652 418 76
Turn Type Prot Prot
Protected Phases 2 1 6 8 8
Permitted Phases
Detector Phase 2 1 6 8 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 10.0 20.0 20.0 20.0
Total Split (s) 24.0 11.0 35.0 25.0 25.0
Total Split (%) 40.0% 18.3% 58.3% 41.7% 41.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min None Min None None
v/c Ratio 0.71 0.46 0.41 0.76 0.14
Control Delay 13.5 36.5 10.5 28.7 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 13.5 36.5 10.5 28.7 5.2
Queue Length 50th (ft) 80 29 73 133 0
Queue Length 95th (ft) 141 #80 106 #255 24
Internal Link Dist (ft) 573 240 307
Turn Bay Length (ft) 100 100
Base Capacity (vph) 1452 180 2090 685 659
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.62 0.46 0.31 0.61 0.12

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 52.9
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     80: Market Street & Albacore Connector



 
 

 

Unsignalized Intersection  
Capacity Analysis 

 



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
1: Water St & US 1 3/19/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 15 5 0 20 15 575 10 20 545 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.50 0.50 0.50 0.56 0.56 0.56 0.85 0.85 0.85 0.91 0.91 0.91
Hourly flow rate (vph) 0 0 30 9 0 36 18 676 12 22 599 5
Pedestrians 4 18 28 28
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 1 2 2
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 752
pX, platoon unblocked
vC, conflicting volume 1431 1391 634 1439 1388 728 608 706
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1431 1391 634 1439 1388 728 608 706
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 94 91 100 91 98 98
cM capacity (veh/h) 96 135 470 96 135 410 967 883

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 30 45 706 626
Volume Left 0 9 18 22
Volume Right 30 36 12 5
cSH 470 248 967 883
Volume to Capacity 0.06 0.18 0.02 0.02
Queue Length 95th (ft) 5 16 1 2
Control Delay (s) 13.2 22.7 0.5 0.7
Lane LOS B C A A
Approach Delay (s) 13.2 22.7 0.5 0.7
Approach LOS B C

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
5: Bridge St & Old Post Rd 3/19/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 0 0 105 5 5 0 40 5 0 5
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.75 0.75 0.75 0.70 0.70 0.70 0.79 0.79 0.79 0.63 0.63 0.63
Hourly flow rate (vph) 0 0 0 0 150 7 6 0 51 8 0 8
Pedestrians 1 1 1
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 158 0 163 158 1 206 155 156
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 158 0 163 158 1 206 155 156
tC, single (s) 4.1 4.1 7.2 6.6 6.3 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.1 3.4 3.5 4.0 3.3
p0 queue free % 100 100 99 100 95 99 100 99
cM capacity (veh/h) 1420 1630 785 726 1071 718 740 894

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 0 157 57 16
Volume Left 0 0 6 8
Volume Right 0 7 51 8
cSH 1700 1630 1029 797
Volume to Capacity 0.00 0.00 0.06 0.02
Queue Length 95th (ft) 0 0 4 2
Control Delay (s) 0.0 0.0 8.7 9.6
Lane LOS A A
Approach Delay (s) 0.0 0.0 8.7 9.6
Approach LOS A A

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 16.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
6: Bridge St & Cook St 3/19/2010
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 10 10 50 610 310 15
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.80 0.72 0.72 0.96 0.96
Hourly flow rate (vph) 12 12 69 847 323 16
Pedestrians 2 11 4
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 1 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 921 122 75
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 921 122 75
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 62 98
cM capacity (veh/h) 735 848 981

Direction, Lane # EB 1 WB 1 WB 2 SB 1
Volume Total 25 69 847 339
Volume Left 12 0 0 323
Volume Right 0 0 847 16
cSH 735 1700 1700 853
Volume to Capacity 0.02 0.04 0.50 0.40
Queue Length 95th (ft) 1 0 0 48
Control Delay (s) 5.1 0.0 0.0 12.0
Lane LOS A B
Approach Delay (s) 5.1 0.0 12.0
Approach LOS B

Intersection Summary
Average Delay 3.3
Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
7: Whipple Rd & Shapleigh Rd 3/19/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 30 30 110 5 25 50 130 870 45 35 185 65
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.74 0.74 0.74 0.88 0.88 0.88
Hourly flow rate (vph) 35 35 128 6 29 58 176 1176 61 40 210 74
Pedestrians 1 4 4 7
Lane Width (ft) 10.0 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1965 1920 252 2037 1926 1217 285 1240
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1965 1920 252 2037 1926 1217 285 1240
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 36 84 61 46 74 86 93
cM capacity (veh/h) 17 54 788 15 54 219 1288 566

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total 35 163 93 1412 324
Volume Left 35 0 6 176 40
Volume Right 0 128 58 61 74
cSH 17 203 77 1288 566
Volume to Capacity 2.03 0.80 1.20 0.14 0.07
Queue Length 95th (ft) 122 143 174 12 6
Control Delay (s) 940.3 70.1 261.4 4.6 2.3
Lane LOS F F F A A
Approach Delay (s) 223.6 261.4 4.6 2.3
Approach LOS F F

Intersection Summary
Average Delay 37.4
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
8: Exit 1 NB Off Ramp & Dennett St 3/19/2010
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 335 175 660 0 0 70
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.87 0.83 0.83 0.75 0.75
Hourly flow rate (vph) 385 201 795 0 0 93
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 889 795 795
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 889 795 795
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 48 100
cM capacity (veh/h) 315 389 835

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 586 795 93
Volume Left 385 0 0
Volume Right 201 0 0
cSH 337 1700 1700
Volume to Capacity 1.74 0.47 0.05
Queue Length 95th (ft) 927 0 0
Control Delay (s) 371.5 0.0 0.0
Lane LOS F
Approach Delay (s) 371.5 0.0 0.0
Approach LOS F

Intersection Summary
Average Delay 147.7
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
9: Dennett St & Exit 1 SB On Ramp 3/19/2010
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Movement NBT NBR SBL SBT SWL SWR
Lane Configurations
Volume (veh/h) 310 530 50 70 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.98 0.98 0.86 0.86 0.92 0.92
Hourly flow rate (vph) 316 541 58 81 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 857 784 587
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 857 784 587
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 100 100
cM capacity (veh/h) 792 335 510

Direction, Lane # NB 1 SB 1
Volume Total 857 140
Volume Left 0 58
Volume Right 541 0
cSH 1700 792
Volume to Capacity 0.50 0.07
Queue Length 95th (ft) 0 6
Control Delay (s) 0.0 4.6
Lane LOS A
Approach Delay (s) 0.0 4.6
Approach LOS

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
12: Maplewood Ave & Cutts St 3/19/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 210 20 360 150 20 30 5 100 5 10 5
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.83 0.83 0.83 0.84 0.84 0.84 0.47 0.47 0.47
Hourly flow rate (vph) 0 233 22 434 181 24 36 6 119 11 21 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 205 256 1326 1317 244 1427 1316 193
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 205 256 1326 1317 244 1427 1316 193
tC, single (s) 4.1 4.1 7.2 6.6 6.3 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.1 3.4 3.5 4.0 3.3
p0 queue free % 100 67 56 94 85 85 80 99
cM capacity (veh/h) 1373 1315 82 104 785 69 107 854

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 256 639 161 43
Volume Left 0 434 36 11
Volume Right 22 24 119 11
cSH 1373 1315 249 116
Volume to Capacity 0.00 0.33 0.65 0.37
Queue Length 95th (ft) 0 36 100 37
Control Delay (s) 0.0 7.3 42.6 52.8
Lane LOS A E F
Approach Delay (s) 0.0 7.3 42.6 52.8
Approach LOS E F

Intersection Summary
Average Delay 12.5
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
13: Maplewood Ave & Prescott St 3/19/2010
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 255 60 100 495 35 170
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.89 0.89 0.83 0.83 0.83 0.83
Hourly flow rate (vph) 287 67 120 596 42 205
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 354 1158 320
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 354 1158 320
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 90 79 72
cM capacity (veh/h) 1210 196 723

Direction, Lane # EB 1 WB 1 NB 1 NB 2
Volume Total 354 717 42 205
Volume Left 0 120 42 0
Volume Right 67 0 0 205
cSH 1700 1210 196 723
Volume to Capacity 0.21 0.10 0.21 0.28
Queue Length 95th (ft) 0 8 20 29
Control Delay (s) 0.0 2.5 28.3 11.9
Lane LOS A D B
Approach Delay (s) 0.0 2.5 14.7
Approach LOS B

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
16: Congress St & Market St 3/19/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 0 595 0 210 0 0 0 0 315
Peak Hour Factor 0.92 0.92 0.92 0.90 0.90 0.90 0.78 0.78 0.78 0.85 0.85 0.85
Hourly flow rate (vph) 0 0 0 0 661 0 269 0 0 0 0 371

Direction, Lane # WB 1 NB 1 NB 2 SB 1
Volume Total (vph) 661 135 135 371
Volume Left (vph) 0 135 135 0
Volume Right (vph) 0 0 0 371
Hadj (s) 0.02 0.55 0.55 -0.57
Departure Headway (s) 5.8 7.7 7.7 5.9
Degree Utilization, x 1.07 0.29 0.29 0.61
Capacity (veh/h) 611 461 461 602
Control Delay (s) 78.4 12.5 12.5 17.5
Approach Delay (s) 78.4 12.5 17.5
Approach LOS F B C

Intersection Summary
Delay 47.4
HCM Level of Service E
Intersection Capacity Utilization 99.3% ICU Level of Service F
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
18: Russell Street & Market Street 3/19/2010
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 255 15 0 480 290 240
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.80 0.80 0.96 0.96
Hourly flow rate (vph) 283 17 0 600 302 250
Pedestrians 1 8 7
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 1 1
Right turn flare (veh) 4
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 910 311 303
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 910 311 303
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 6 98 100
cM capacity (veh/h) 303 724 1262

Direction, Lane # EB 1 NB 1 SB 1 SB 2
Volume Total 300 600 302 250
Volume Left 283 0 0 0
Volume Right 17 0 0 250
cSH 317 1700 1700 1700
Volume to Capacity 0.95 0.35 0.18 0.15
Queue Length 95th (ft) 239 0 0 0
Control Delay (s) 74.6 0.0 0.0 0.0
Lane LOS F
Approach Delay (s) 74.6 0.0 0.0
Approach LOS F

Intersection Summary
Average Delay 15.4
Intersection Capacity Utilization 46.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
19: SB Ramps & 236 3/19/2010
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 45 0 0 1580 385 270
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.83 0.83 0.96 0.96 0.93 0.93
Hourly flow rate (vph) 54 0 0 1646 414 290
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 1 1
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1382 352 704
vC1, stage 1 conf vol 559
vC2, stage 2 conf vol 823
vCu, unblocked vol 1382 352 704
tC, single (s) 7.0 7.1 4.2
tC, 2 stage (s) 6.0
tF (s) 3.6 3.4 2.2
p0 queue free % 79 100 100
cM capacity (veh/h) 256 627 883

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 54 823 823 276 428
Volume Left 54 0 0 0 0
Volume Right 0 0 0 0 290
cSH 256 1700 1700 1700 1700
Volume to Capacity 0.21 0.48 0.48 0.16 0.25
Queue Length 95th (ft) 20 0 0 0 0
Control Delay (s) 22.8 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 22.8 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 53.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
20: NB Off Ramp & 236 3/19/2010
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 140 430 1185 0 0 935
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.96 0.96 0.93 0.93
Hourly flow rate (vph) 156 478 1234 0 0 1005
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1570 1234 1234
vC1, stage 1 conf vol 1234
vC2, stage 2 conf vol 335
vCu, unblocked vol 1570 1234 1234
tC, single (s) 6.8 6.9 4.2
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 31 0 100
cM capacity (veh/h) 227 168 555

Direction, Lane # WB 1 WB 2 NB 1 SB 1 SB 2 SB 3
Volume Total 156 478 1234 335 335 335
Volume Left 156 0 0 0 0 0
Volume Right 0 478 0 0 0 0
cSH 227 168 1700 1700 1700 1700
Volume to Capacity 0.69 2.84 0.73 0.20 0.20 0.20
Queue Length 95th (ft) 110 1072 0 0 0 0
Control Delay (s) 49.7 886.8 0.0 0.0 0.0 0.0
Lane LOS E F
Approach Delay (s) 681.2 0.0 0.0
Approach LOS F

Intersection Summary
Average Delay 150.2
Intersection Capacity Utilization 95.7% ICU Level of Service F
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
30: NB Off Ramp & 236 3/19/2010

Synchro 7 - Report 2015 Construction Conditions -System Peak
VHB Page 15

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 375 0 1615 560 0
Sign Control Yield Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.89 0.89 0.96 0.96 0.93 0.93
Hourly flow rate (vph) 0 421 0 1682 602 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1443 301 602
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1443 301 602
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 39 100
cM capacity (veh/h) 121 689 964

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 421 841 841 301 301
Volume Left 0 0 0 0 0
Volume Right 421 0 0 0 0
cSH 689 1700 1700 1700 1700
Volume to Capacity 0.61 0.49 0.49 0.18 0.18
Queue Length 95th (ft) 105 0 0 0 0
Control Delay (s) 18.1 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 18.1 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis ME-NH Connection Study
49: SB Off Ramp & 236 3/19/2010
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 175 0 1580 385 0
Sign Control Yield Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.83 0.83 0.96 0.96 0.93 0.93
Hourly flow rate (vph) 0 211 0 1646 414 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1237 207 414
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1237 207 414
tC, single (s) 7.0 7.1 4.2
tC, 2 stage (s)
tF (s) 3.6 3.4 2.2
p0 queue free % 100 73 100
cM capacity (veh/h) 160 781 1134

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 211 823 823 207 207
Volume Left 0 0 0 0 0
Volume Right 211 0 0 0 0
cSH 781 1700 1700 1700 1700
Volume to Capacity 0.27 0.48 0.48 0.12 0.12
Queue Length 95th (ft) 27 0 0 0 0
Control Delay (s) 11.3 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.3 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15



 
 

 

Mitigation Analysis 
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8: Exit 1 NB Off Ramp & Dennett St 3/19/2010
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 335 175 660 0 0 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 0.95 1.00 1.00
Flt Protected 0.97 1.00 1.00
Satd. Flow (prot) 1737 1776 1900
Flt Permitted 0.97 1.00 1.00
Satd. Flow (perm) 1737 1776 1900
Peak-hour factor, PHF 0.87 0.87 0.83 0.83 0.75 0.75
Adj. Flow (vph) 385 201 795 0 0 93
RTOR Reduction (vph) 23 0 0 0 0 0
Lane Group Flow (vph) 563 0 795 0 0 93
Heavy Vehicles (%) 1% 1% 7% 7% 0% 0%
Turn Type
Protected Phases 8 2 6
Permitted Phases
Actuated Green, G (s) 26.6 36.6 36.6
Effective Green, g (s) 26.6 36.6 36.6
Actuated g/C Ratio 0.35 0.49 0.49
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 614 864 925
v/s Ratio Prot c0.32 c0.45 0.05
v/s Ratio Perm
v/c Ratio 0.92 0.92 0.10
Uniform Delay, d1 23.2 17.9 10.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 18.5 14.8 0.0
Delay (s) 41.7 32.8 10.5
Level of Service D C B
Approach Delay (s) 41.7 32.8 10.5
Approach LOS D C B

Intersection Summary
HCM Average Control Delay 34.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 75.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Queues ME-NH Connection Study
8: Exit 1 NB Off Ramp & Dennett St 3/19/2010

Synchro 7 - Report 2015 Construction Conditions -System Peak
VHB Page 1

Lane Group WBL NBT SBT
Lane Configurations
Volume (vph) 335 660 70
Lane Group Flow (vph) 586 795 93
Turn Type
Protected Phases 8 2 6
Permitted Phases
Detector Phase 8 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0
Total Split (s) 34.0 46.0 46.0
Total Split (%) 42.5% 57.5% 57.5%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None Min Min
v/c Ratio 0.92 0.92 0.10
Control Delay 45.6 36.4 11.0
Queue Delay 0.0 0.0 0.0
Total Delay 45.6 36.4 11.0
Queue Length 50th (ft) 263 340 23
Queue Length 95th (ft) #440 #501 38
Internal Link Dist (ft) 870 776 1090
Turn Bay Length (ft)
Base Capacity (vph) 677 957 1024
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.87 0.83 0.09

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 75.3
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     8: Exit 1 NB Off Ramp & Dennett St



HCM Signalized Intersection Capacity Analysis ME-NH Connection Study
10: Market St & Exit 7 NB On Ramp 4/9/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 655 670 0 0 460 540 105 0 150 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 11 11 12 12 10 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1787 3574 3455 1546 1752 1463
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1787 3574 3455 1546 1752 1463
Peak-hour factor, PHF 0.89 0.89 0.89 0.93 0.93 0.93 0.68 0.68 0.68 0.92 0.92 0.92
Adj. Flow (vph) 736 753 0 0 495 581 154 0 221 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 270 0 0 187 0 0 0
Lane Group Flow (vph) 736 753 0 0 495 311 154 0 34 0 0 0
Confl. Peds. (#/hr) 2 2
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 3% 3% 3% 2% 2% 2%
Turn Type Prot Perm Prot custom
Protected Phases 1 6 2 3 3
Permitted Phases 2
Actuated Green, G (s) 39.8 66.0 20.2 20.2 12.0 12.0
Effective Green, g (s) 41.8 68.0 22.2 22.2 14.0 14.0
Actuated g/C Ratio 0.46 0.76 0.25 0.25 0.16 0.16
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 830 2700 852 381 273 228
v/s Ratio Prot c0.41 0.21 0.14 c0.09 0.02
v/s Ratio Perm c0.20
v/c Ratio 0.89 0.28 0.58 0.82 0.56 0.15
Uniform Delay, d1 21.9 3.4 29.8 32.0 35.2 32.9
Progression Factor 0.51 0.30 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.1 0.2 2.9 17.4 4.3 0.6
Delay (s) 19.3 1.2 32.7 49.4 39.5 33.5
Level of Service B A C D D C
Approach Delay (s) 10.1 41.7 36.0 0.0
Approach LOS B D D A

Intersection Summary
HCM Average Control Delay 25.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues ME-NH Connection Study
10: Market St & Exit 7 NB On Ramp 4/9/2010

Synchro 7 - Report 2015 Construction Conditions -System Peak
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Lane Group EBL EBT WBT WBR NBL NBR
Lane Configurations
Volume (vph) 655 670 460 540 105 150
Lane Group Flow (vph) 736 753 495 581 154 221
Turn Type Prot Perm Prot custom
Protected Phases 1 6 2 3 3
Permitted Phases 2
Detector Phase 1 6 2 2 3 3
Switch Phase
Minimum Initial (s) 12.0 15.0 15.0 15.0 12.0 12.0
Minimum Split (s) 18.0 21.0 21.0 21.0 18.0 18.0
Total Split (s) 47.0 72.0 25.0 25.0 18.0 18.0
Total Split (%) 52.2% 80.0% 27.8% 27.8% 20.0% 20.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min C-Min None None
v/c Ratio 0.89 0.28 0.58 0.89 0.56 0.53
Control Delay 21.6 1.2 33.5 31.2 44.1 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.6 1.2 33.5 31.2 44.1 10.2
Queue Length 50th (ft) 192 18 133 133 82 0
Queue Length 95th (ft) #546 18 185 #347 105 17
Internal Link Dist (ft) 371 788
Turn Bay Length (ft) 275 400 150
Base Capacity (vph) 854 2700 853 651 273 414
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.28 0.58 0.89 0.56 0.53

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     10: Market St & Exit 7 NB On Ramp



HCM Signalized Intersection Capacity Analysis ME-NH Connection Study
11: Market St & Exit 7 SB Off Ramp 4/9/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 940 170 215 365 0 0 0 0 385 5 460
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 6.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3574 1599 1787 3574 1793 1599
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3574 1599 1787 3574 1793 1599
Peak-hour factor, PHF 0.96 0.96 0.96 0.71 0.71 0.71 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 979 177 303 514 0 0 0 0 410 5 489
RTOR Reduction (vph) 0 0 117 0 0 0 0 0 0 0 0 251
Lane Group Flow (vph) 0 979 60 303 514 0 0 0 0 0 415 238
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
Bus Blockages (#/hr) 1 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Prot Split Prot
Protected Phases 2 1 1 2 3 3 3
Permitted Phases 2
Actuated Green, G (s) 28.3 28.3 18.5 52.8 25.2 25.2
Effective Green, g (s) 30.3 30.3 20.5 54.8 25.2 27.2
Actuated g/C Ratio 0.34 0.34 0.23 0.61 0.28 0.30
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 1203 538 407 2176 502 483
v/s Ratio Prot c0.27 c0.17 0.14 c0.23 0.15
v/s Ratio Perm 0.04
v/c Ratio 0.81 0.11 0.74 0.24 0.83 0.49
Uniform Delay, d1 27.3 20.6 32.3 8.0 30.4 25.7
Progression Factor 1.00 1.00 0.74 1.12 1.00 1.00
Incremental Delay, d2 6.1 0.4 7.9 0.1 11.9 1.7
Delay (s) 33.4 21.0 31.9 9.1 42.3 27.4
Level of Service C C C A D C
Approach Delay (s) 31.5 17.6 0.0 34.2
Approach LOS C B A C

Intersection Summary
HCM Average Control Delay 28.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues ME-NH Connection Study
11: Market St & Exit 7 SB Off Ramp 4/9/2010
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Lane Group EBT EBR WBL WBT SBT SBR
Lane Configurations
Volume (vph) 940 170 215 365 5 460
Lane Group Flow (vph) 979 177 303 514 415 489
Turn Type Perm Prot Prot
Protected Phases 2 1 1 2 3 3
Permitted Phases 2
Detector Phase 2 2 1 1 2 3 3
Switch Phase
Minimum Initial (s) 19.0 19.0 5.0 5.0 5.0
Minimum Split (s) 25.0 25.0 11.0 22.0 22.0
Total Split (s) 33.0 33.0 25.0 58.0 32.0 32.0
Total Split (%) 36.7% 36.7% 27.8% 64.4% 35.6% 35.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0 0.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode C-Min C-Min None None None
v/c Ratio 0.81 0.27 0.74 0.24 0.83 0.67
Control Delay 34.4 4.8 35.7 9.5 45.8 12.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 4.8 35.7 9.5 45.8 12.2
Queue Length 50th (ft) 271 0 77 55 217 55
Queue Length 95th (ft) #363 44 116 80 #365 162
Internal Link Dist (ft) 732 371 345
Turn Bay Length (ft) 250 225 150
Base Capacity (vph) 1205 656 417 2197 518 745
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.27 0.73 0.23 0.80 0.66

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 57 (63%), Referenced to phase 2:EBWB and 6:, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     11: Market St & Exit 7 SB Off Ramp
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst MLG  Highway/Direction of Travel NB  
Agency or Company VHB  From/To  
Date Performed 3/18/2010  Jurisdiction NHDOT  
Analysis Time Period SYSTEM PM PEAK Analysis Year 2015  
Project Description    2015 Construction Condition 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4610 veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 8 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.90                     Up/Down %
Calculate Flow Adjustments
 fp 0.90  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.962 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.00 I/mi 
Number of Lanes, N 3 
FFS (measured) mi/h 

Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 

 fLC 0.0 mi/h 

 fID 2.5 mi/h 

 fN 3.0 mi/h 

 FFS 64.5 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

1869 pc/h/ln

S 62.9 mi/h 
D = vp / S 29.7 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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Project Name:  ME-NH Connections Study 

 

FHWA No:  PR-1681(700X) 

 

MaineDOT PIN:  16817.00 

 

NHDOT PIN:  PK 13678E 

 

Prepared by (Name/Firm):  HNTB 

 

Contract Number:  20090325000000005165 

 

Technical Memorandum No.:  29 

 

Date (month/year):  May, 2010 

 

Subject:  Traffic Forecast Summary and Recommendations  

 

 

The following memo summarizes the data sources and reference information used in forecasting 

traffic growth within the Connections Study Area and on the three Study Area Bridges (I-95 

High Level, Sarah Mildred Long, and Memorial).  This memo also summarizes growth rates for 

each of the Study Area bridges and provides a Study Team recommendation of growth rates 

based on recent review of previously developed and approved Connections forecasts. 

 

Background Data Sources and Reference Information 

 

Traffic forecasts for the Maine-NH Connections Study were developed using the following steps: 

 

 Step 1 – Create a base (2009) Travel Demand Model for Study Area and region 

 Step 2 – Identify and document anticipated growth to Year 2035 and allocate within 

Study Area. 

 Step 3 – Convert job, population, and housing growth to trips and assign to the Study 

Area network 

 Step 4 – Run future (2035) Travel Demand Model for the Study Area and region for No-

Build and Build Scenarios. 

 Step 5 – Validate results 

 

 

Each Step is defined in greater detail below. 

 

 Step 1 – Create a base (2009) Travel Demand Model for Study Area and region.  This 

step involved combining parts of the MaineDOT Statewide Travel Demand model with 



the NH Seacoast MPO Travel Demand Model to cover the full Study Area.  A unique 

network was created by combining Portsmouth TAZ’s from the Seacoast MPO Model 

with TAZ’s from the MaineDOT Statewide model that were then subdivided into smaller 

TAZ’s for consistent TAZ size.   The resulting based model is then checked against 

existing traffic data and against O&D data gathered as part of the Connections O&D 

Study for both the Memorial and SML bridges to yield a calibrated 2009 Travel Demand 

Model.   

 Step 2 – Identify and document anticipated growth to Year 2035 and allocate within 

Study Area.  Technical Memo #8 (Socio-Economic Conditions and Future Projections) 

provides a summary of the methodology used and information gathered that was used to 

determine growth in population, jobs and households for the Study Area.  Tables 1 and 2 

below summarize the growth allocated to each of the TAZ’s within the Study Area based 

on this information which is strongly centered around future activity centers as defined 

by both Kittery and Portsmouth.  Growth to TAZ’s outside of the Study Area, were based 

on external Labor Market Area (LMA) growth.   Regarding traffic growth at external 

stations, the model assumes the external station volumes (split into external-internal, 

internal-external, and external-external trips) will increase at the same rate as the overall 

trip growth for trips generated within the model area. 

 

 

Table 1: Population, Households & Employment Trends in the Town of Kittery 2000-

2035 

TAZ 2000 2000 2007 2007 2008 2035 2035 2035 

 Pop Hsh Pop Hsh Emp Pop Hsh Emp 

1     4,887   6,337 

2 84 45 88 47 167 105 59 219 

3 114 56 119 59 10 143 74 13 

4 113 52 118 54 28 142 69 37 

5 152 75 159 79 108 190 99 142 

6 70 34 73 36 79 88 45 104 

8 104 47 109 49 0 130 62 0 

10 9 4 9 4 80 11 5 105 

13 116 56 121 59 14 145 74 18 

16 51 21 53 22 0 64 28 75 

18 101 53 106 56 27 127 70 35 

19 75 55 78 58 54 94 72 71 

20 334 185 361 194 91 432 244 120 

21 104 46 109 48 92 130 61 121 

22 176 81 184 85 58 220 107 58 

Kittery 

Portion of 

Study 

Area  

1,603 810 1,689 849 5,695 2,022 1,067 7,455 

Town of 

Kittery 

Total 

9,543 4,078 9,987 4,274 8,349 11,951 5,371 11,005 

 



Table 2: Population, Household & Employment Trends in the City of Portsmouth 2000-

2035 

  2000   2007   2035  

TAZ Pop Hsh Jobs Pop Hsh Jobs Pop Hsh Jobs 

261 55 23 86 57 23 102 61 26 135 

264 198 84 1734 205 85 2059 219 95 2720 

267 222 100 10 230 101 12 246 113 16 

268 99 52 22 102 52 26 110 59 35 

269 151 104 565 156 105 671 167 117 886 

272 0 0 90 0 0 107 0 0 141 

273 48 21 158 50 21 188 53 24 248 

274 205 102 20 212 103 24 219 111 31 

275 23 15 185 24 15 220 22 15 290 

276 619 275 29 640 277 34 657 297 45 

277 263 137 76 272 138 90 275 146 119 

278 13 6 23 13 6 27 12 6 36 

279 55 35 40 57 35 48 55 35 63 

280 94 63 361 97 64 429 104 71 566 

281 0 0 188 0 0 223 0 0 295 

282 77 56 527 80 57 626 77 57 827 

283 553 305 425 572 308 505 638 322 667 

284 84 57 142 87 58 169 93 64 223 

285 86 60 380 89 61 451 95 68 596 

286 10 7 513 10 7 609 11 8 805 

287 0 0 583 0 0 692 0 0 915 

288 52 28 134 54 28 159 58 32 210 

289 3 2 315 3 2 374 3 2 494 

290 0 0 38 0 0 45 0 0 60 

291 91 72 171 94 73 203 96 77 268 

293 33 27 135 34 27 160 37 30 212 

295 155 78 154 160 79 183 164 84 242 

296 162 109 310 168 110 368 180 123 486 

297 218 166 141 225 167 167 242 187 221 

298 191 65 60 197 66 71 206 71 94 

299 85 53 20 88 53 24 94 60 31 

302 340 213 103 352 215 122 377 240 162 

306 700 397 24 724 401 29 735 426 38 

308 96 54 425 99 54 505 106 61 667 

309 144 73 2 149 74 2 160 82 3 

357 0 0 6 0 0 7 0 0 9 

358 52 32 293 54 32 348 58 36 460 

359 33 30 231 34 30 274 37 34 362 

360 4 2 18 4 2 21 4 2 28 

361 0 0 59 0 0 70 0 0 93 



Total 

Portsmout

h Study 

Area  

5,214 2,903 8,796 5,391 2,929 10,44

7 

5,671 3,181 13,800 

City of 

Portsmout

h Total 

20,784 9,875 27,293 21,497 9,960 32,41

4 

23,041 11,138 42,819 

 

Other key data sources used in developing the population, job, and housing forecasts included 

Town of Kittery comp plan, City of Portsmouth comp plan, as well as Maine Department of 

Labor and New Hampshire Department of Labor statistics. 

 

 Step 3 – Convert job, population, and housing growth to trips and assign to the Study 

Area network.  Using the data in Step 2 above, a standard traffic forecasting methodology 

is applied where future year trip tables are created and then assigned to the Study Area 

roadway network.  Trips were assigned to the network based on fastest travel path – 

meaning, the shortest travel time.  Traffic assignment in the model was based on the 

shortest travel time path for each individual origin-destination pair. The speed on roads 

(and in particular, the two lift bridges) was assumed to be the function of a single 

capacity for that particular roadway segment. In other words, the Sarah Long bridge was 

assumed to have a set capacity with a particular volume-delay function. This set capacity 

for Sarah Long was a function of the free-flow capacity of the bridge, reduced to reflect 

an estimated frequency of openings. The model did not assign traffic with full-bridge-

capacity for the period when the bridge was not opened for river traffic, then assign 

traffic with no-bridge-capacity for the period when the bridge was opened for river 

traffic. 

 

The model used the same peak hour volume-delay function and associated alpha/beta 

values that are currently used in the Seacoast Travel Demand model. To illustrate the 

effect of the volume-delay function, for the Sarah Long bridge, when volume approaches 

capacity, the model estimates traffic speeds to be around 19 mph. 

 

 

 Step 4 – Run future (2035) forecasts using Travel Demand Model for the Study Area and 

region for No-Build and Build Scenarios.  Future year forecasts were run for the 

following alternatives: 

 

1. No Build – Memorial Bridge closed and 2-lane SML 

2. Build 1 – 2-lane Memorial Bridge, 2-lane SML 

3. Build 2 – Bike/Ped Memorial Bridge, 4-lane SML 

4. Build 3 – 2-lane Memorial Bridge, 4-lane SML  

 

These forecasts are summarized in Tech Memo #20 which provides greater detail for bridge 

volumes, capacities, and level of service.  Hourly capacities of the lift bridges are based on the 

“regulated” capacity under the assumption of two 10-minute openings per hour.  This assumption 

has an effect on hourly capacity and therefore the v/c ratio and level of service on these bridges.   

 



Based on the results of the travel demand model for future (2035) PM peak hour forecasts, 

regional Vehicle Miles Traveled (VMT) grows at approximately 0.8% per year for the entire 

Study Area.  Annual traffic growth for each bridge is as follows: 

o I-95 High Level – 0.9% per year, 26% from 2009 to 2035  

o SML – 0.7% per year, 20% from 2009 to 2035 

o MB – 0.8% per year, 23% from 2009 to 2035 

o Total – 0.8% per year, 23% from 2009 to 2035 

 

 Step 5 – Validate results 

Part 1 – Validate against other forecasting sources.  These growth rates were then compared to 

Maine and NH travel model growth rates to determine their consistency with other forecasting 

sources.   

 

Maine Statewide Model 

 2005 to 2030 Growth % 

I-95 11% 

Sarah Long 20% 

Memorial -5% 

Total 8% 

 

NH Seacoast MPO Model 

 2009 to 2035 Growth % 

I-95 25% 

Sarah Long 30% 

Memorial 30% 

Total 26% 

 

 

While the Study Team did not review the assumptions in either the MaineDOT Statewide or 

Seacoast MPO models, both models do forecast growth over time and overall results are within 

the ranges of both models. 

 

 Part 2 – validate against historic traffic information.  Historic growth trends for the three 

bridges are shown below (source – MaineDOT Traffic Count books) 

 

Bridge 1993 1997 2000 2005 2007 % from 

1993 to 

2007 

I-95 59,993 66,044 71,176 73,370, 74,290 23% 

Sarah Long 13,800 14,500 15,350 14,440 13,690 -0.08% 

Memorial 12,620 11,980 10,370 10,780 10,600 -16% 

       

Total 86,413    98,580 14% 

 

As seen from the above, total growth on the 3 Study Area bridges has averaged about 1% per 

year. This is consistent with the total growth rates for the three bridges from the Study traffic 

forecasts. 

 



Independently, both the Sarah Mildred Long and Memorial Bridge have experienced slight to 

moderate traffic decline from the early 1990’s to today.  Much of this can be attributed to 

declining population in the early 1990’s in Portsmouth and declining employment at the 

Portsmouth Naval Shipyard also in the 1990’s.  For example, the City of Portsmouth reported 

population declined from 25,925 in 1990 to 20,784 in 2000 with the sharpest decline in 1991and 

slowly increase thereafter.  These local population and employment impacts would be 

anticipated to impact both the Memorial and Sarah Long Bridges, both of which service shorter 

distance and local trips compared to the I-95 high level bridge.  Recently, both Portsmouth 

population and Kittery employment (including the PNSY) have been increasing and are 

forecasted to continue to increase as outlined in Tech Memo #8. 

 

Recommendation 

 

After reviewing all assumptions, data, and background materials, the Study Team believes the 

traffic forecasts for the Study Area and three bridges (I-95, Sarah Long, and Memorial) to be a 

fair representation of future traffic growth.  This recommendation of current traffic forecasts is 

based upon the population, housing, and employment growth forecasts for Kittery and 

Portsmouth outlined in Tech Memo #8 and the allocation of that growth using standard travel 

demand modeling traffic assignment techniques.  The traffic forecasts for the Study Area and 

three bridges were also validated by the Study Team when comparing to other forecasting 

sources and available historic data as described above.   
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Project Name:  Maine – New Hampshire Connections Study 

 

Prepared by:  HNTB Corporation 

 

Technical Memorandum No.  30 

 

Date:  October,  2010 

 

Subject:  Alternatives Life-Cycle Cost Analysis 

  

 

Introduction 

 

HNTB was contracted by the Maine Department of Transportation (MaineDOT) and New Hampshire 

Department of Transportation (NHDOT) to conduct a transportation needs study (Connections Study) between 

Portsmouth, New  Hampshire and Kittery, Maine over the Piscataqua River.  As a part of this study the HNTB 

Team, working in conjunction with the Project Team, are currently evaluating conceptual alternatives that are 

intended to meet local and regional transportation needs through the year 2035. 

 

Purpose 

 

The purpose of this technical memorandum is to lay the groundwork for a detailed planning level life-cycle cost 

analysis for evaluating the economic feasibility of the alternatives that were advanced for more detailed analysis 

from the Final Fatal Flaw Report, dated April 2010. 

 

The Life-Cycle Cost Analysis 

 

The life-cycle cost analysis (LCCA) is an evaluation technique used to compare and evaluate the economical 

feasibility of various design alternatives over an assumed service life-cycle.  The LCCA approach utilizes a 

total cost comparison of various design alternatives to evaluate the economical feasibility of each design 

alternative.  For the purpose of this LCCA, the assumed service life-cycle is 100 years for all alternatives. 

 

Because the LCCA is a tool used to evaluate the economical feasibility of various design options, many 

financial terms will be used throughout this technical memorandum.  The following definitions for select 

financial terms have been provided for this reason: 

 

 Inflation – The general trend toward the increasing cost of products over time. 

 Deflation – The general trend toward the decreasing cost of products over time. 

 Time Value of Money – The idea that money invested can produce a positive economic return over 

time (i.e. investing money into a savings account or purchasing AAA rated bonds). 

 Discounting – The process of adjusting the cost or value of a product to account for the time value of 

money. 
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 Base Year Value/Costs – Costs that do not assume inflation or deflation factors.  For the purposes of 

this technical memorandum base year value/costs can be thought of as the estimated current cost or 

value of a product. 

 Future Value – The assessed cost or value of a product at a future point in time that accounts for 

inflation or deflation.  For the purposes of this technical memorandum future value can be thought of as 

the estimated future cost or value of a product. 

 Present Value – The assessed cost or value of a future product that has been discounted to account for 

the time value of money.  For the purposes of this technical memorandum present value can be thought 

of as the amount of money that would need to be invested today to fund future costs. 

Engineering judgment was used to make certain assumptions when necessary, such as the frequency of 

maintenance activities.  Note that all costs are in 2010 present value U.S. dollars unless otherwise noted.  A 

discount rate factor of 4.0% was applied to the 2010 base year costs to assess the present value dollar 

equivalent.  This process is explained in greater detail in the Federal Highway Administration’s August 2002 

publication entitled Life-Cycle Cost Analysis Primer. 

 

Life-Cycle Costs 

 

Planning level life-cycle cost estimates for this study have been calculated as the sum of all costs, from design 

through the assumed 100 year life-cycle, associated with each of the remaining conceptual alternatives.  These 

costs have been broken down into the following three categories: 

 

1. Right-of-Way Costs – Costs associated with acquiring the land necessary to build the proposed 

alternative; 

2. Capital Costs – Costs associated with building the asset and putting it into initial service; and, 

3. Operations and Maintenance Costs – Costs accrued after initial service associated with preventive 

activities intended to extend, preserve, improve, or restore the life of the asset as well as labor costs to 

operate the facility over the life of the asset. 

 

HNTB has developed planning level right-of-way, highway, retaining wall, and rail life-cycle cost estimates for 

each of the alternatives; and, HDR Engineering, Inc. has developed planning level bridge life-cycle cost 

estimates for each of the conceptual alternatives. 

 

Planning Level Right-of-Way Cost Estimates 

 

HNTB developed planning level Right-of-Way (ROW) costs by overlying proposed ROW lines for each of the 

conceptual alternatives onto a tax map of Kittery, Maine and Portsmouth, New Hampshire.  The total number of 

commercial and residential parcels impacted by each alternative was then tallied up and an average ROW cost 

was assessed.  Average residential and commercial ROW costs used for this planning level cost estimate were 

calculated using parcel and property tax data from municipalities in the vicinity of the Sarah Mildred Long 

Bridge.   

 

The residential property acquisition cost was estimated at $250,000 and the average relocation cost was 

estimated at $100,000 yielding a total cost of $350,000 per-residential-parcel affected.  The average purchase 

cost was estimated at $750,000 and the average relocation cost was estimated at $500,000 per-commercial-

parcel affected yielding a total cost of $1,250,000 per-commercial-parcel affected. 

 

Planning Level Capital Cost Estimates 
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Highway, rail, and bridge planning level capital cost estimates were developed for each alternative.  Highway 

and rail planning level cost estimates were developed by HNTB; bridge planning level cost estimates were 

developed by HDR Engineering, Inc. 

 

The total planning level Right-of-Way and capital cost estimates for each alternative are summarized in 

Appendix B, Tables 1 thru 10 of this technical memorandum. 

 

Highway and Rail Planning Level Capital Cost Estimate 

 

HNTB used bid tabs and historical prices from both Maine and New Hampshire Department of Transportations 

to develop the unit costs used in the highway and rail planning level capital cost estimates.  Unit costs 

developed for the planning level capital cost estimates are as follows: 

 

 Full Depth Highway Construction:  $2,000,000 per Lane-Mile; 

 Pavement Grinding and Overlay:    $215,000 per Lane-Mile; 

 Traffic Signal Installation:     $120,000 per Intersection; 

 Retaining Wall Construction:              $96 per Square-Foot; 

 Full Depth Sidewalk Construction:             $43 per Linear-Foot; and, 

 Rail Construction:   $1,500,000 per Track-Mile. 

 

Planning level capital costs were estimated as the product of the unit costs shown above and their respective 

unit quantities.  Unit costs and unit quantities were developed using conceptual plans developed for the 

planning process and are therefore limited to an “order of magnitude” level of detail.  Moreover, highway and 

rail planning level capital cost estimates are not intended to for use beyond the planning stages of this study. 

 

Bridge Planning Level Capital Cost Estimate 

 

A summary of the assumptions made and methodology employed by HDR Engineering, Inc. in the development 

of the bridge planning level capital cost estimates is provided Appendix A of this technical memorandum. 

 

Planning Level Operations and Maintenance Cost Estimate 

 

Highway, rail, and bridge planning level operations and maintenance cost estimates were also developed for 

each alternative.  Like the planning level capital cost estimates, highway and rail planning level cost estimates 

were developed by HNTB and bridge planning level cost estimates were developed by HDR Engineering, Inc. 

 

The total planning level O&M cost estimates for each alternative are summarized in Appendix C of this 

technical memorandum. 

 

Highway and Rail Operations and Maintenance Costs 
 

Similar to the highway and rail planning level capital cost estimates, HNTB used bid tabs and historical prices 

from both Maine and New Hampshire Department of Transportations to develop base year unit costs for all 

assumed operations and maintenance (O&M) activities used in the highway and rail planning level O&M cost 

estimates.  An assumed frequency was then assigned to each O&M activity.  All base year O&M unit costs 

were then discounted to the present value based on the years that each O&M activity was expected to be 

completed and using a discount rate of 4.0%.  A summary of the present value unit costs used in the highway 

and rail planning level O&M cost estimates is provided in Appendix D of this technical memorandum. 
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Planning level O&M costs were estimated as the product of the present value unit costs and their respective unit 

quantities.  Again, unit costs and unit quantities were developed using conceptual plans developed for the 

planning process and are therefore limited to an “order of magnitude” level of detail.  Moreover, highway and 

rail planning level O&M cost estimates are not intended to for use beyond the planning stages of this study. 

 

Bridge Planning Level Capital Cost Estimate 

 

A summary of the assumptions made and methodology employed by HDR Engineering, Inc. in the development 

of the bridge planning level O&M cost estimates is provided Appendix A of this technical memorandum. 

 

Planning Level Life-Cycle Cost Estimate Totals 

 

The net present value of all planning level life-cycle costs are also summarized Appendix C of this technical 

memorandum.
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Appendix A – Bridge Life-Cycle Costs Development Summary (Provided by HDR 

Engineering Inc.) 
 

Alternative Cost Estimate Methodology 

 

The Alternatives developed for the Transportation Needs study (TNS) include Planning Level Cost Estimates for the purpose of 

comparing alternatives as part of the TNS.  The Planning Level Cost Estimates were developed without the benefit of any detailed 

design.  These planning level estimates are not intended be relied upon  as a true  measure  for future construction costs, but rather are 

a rationalized order-of- magnitude costs to be used as part of the comprehensive rating and selection of the preferred alternative. 

 

The Planning Level Cost Estimates costs were developed based upon common assumptions applied to all of the Alternatives with the 

exception of the Memorial Bridge rehabilitation.  Quantities were developed at a macro scale for the major bridge elements within 

each alternative.   Reasonable unit costs based on current industry pricing were applied to the quantities.   Contingencies were added 

as appropriate.  All new alternatives with the exception of the Sarah Mildred Long hybrid alternative were assumed to be similar in 

bridge type to what exists today at that location. 

The M&E costs were based upon the overall system complexity, movable span weight and current costs from other projects. Where 

the bridge design was altered, then new quantities were estimated on a macro basis and the costing factors were applied.   

 

In one alternative for the replacement of the Sarah Mildred Long Bridge, a new bridge concept was proposed (SML – Hybrid). For 

this hybrid alternative, quantities were estimated based upon roadway section and movable bridge common design considerations 

(under clearance in open/closed position, approximate movable span weight, etc). The roadway section properties were developed 

based upon expected dead and live loads. 

 

The Memorial Rehabilitation costs were based upon the Cianbro bid price (200X) and escalated to 2010 dollars. The Sarah Mildred 

Long rehabilitation costs were developed using the as-inspected condition as a baseline and making assumptions to approximate the 

quantities of steel and concrete to be replaced as part of the structure rehabilitation.  This assessment was based upon the most current 

inspection reports and the original design plans.  

 

The replacement cost for Memorial Bridge was based upon the assumption that the steel and concrete quantities would be similar to 

quantities in the existing structure. The replacement cost for the replacement Sarah Mildred Long 2-lane option was based upon the 

assumption that the steel and concrete quantities would be similar to quantities in the existing structure.  

 

The Memorial Pedestrian /Bike Bridge cost was based on an existing steel structure located in the New York Metro area. Minimal 

design information was available for that structure. 
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Where the bridge design was altered such as in the case of the 4 lane Sarah Mildred Long replacement option, then new quantities 

were estimated on a macro basis and the costing factors were applied. 

 

For demolition costs, consideration was made regarding location of work (within the water), disposal costs for materials, special 

equipment (spud barges, tug boats, etc) and special work conditions (Suspended counter weights, sheet piling, etc.). 
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Appendix B – Planning Level Capital Cost Estimates 
 

Table 1 - Planning Level Capital Cost Estimate - Replace Memorial Bridge - 2 Lanes - Existing Alignment 

ITEM UNIT QUANTITY TOTAL COST

Abutment UNIT 1 $1,000,000

Piers UNIT 1 $50,000

Demo Memorial Only UNIT 1 $9,300,000

Fixed Spans FT 597.5 $13,100,000

Lift Span FT 302.5 $7,700,000

Towers UNIT 2 $14,000,000

Fender UNIT 1 $250,000

M&E Systems UNIT 1 $19,500,000

Shuttle UNIT 1 $0

Kittery Approach UNIT 1 $4,000,000

Scott Avenue UNIT 1 $4,000,000

Subtotal $72,900,000

Mobilization 10% $7,290,000

no demo or mobilization included PE 8% $5,088,000

no demo or mobilization included CE 8% $5,088,000

SubTotal $90,366,000

ROW $0

Total $90,366,000

Round up to $95,000,000

Abutments

Piers (Misc work to cap and seat)

                                     Project:          Memorial Bridge              Computed:   PJD Date: 6/30/2010 

                                     Subject:  Replace 2-lane                       Checked: PER    Date: 8/13//2010 

                                     Task: MB-2                                     Page:           of:              

                                     Job #:                                         No:                              

DESCRIPTION

Demo

Fender System Improvements

Transportation During Construction

Lift Span (1)

Kittery Approach Spans and Roadway

Mechanical and Electrical Systems

Towers

Bridge and Roadwork for Scott Avenue

Truss Spans (2)
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Table 2 - Planning Level Capital Cost Estimate - Replace Memorial Bridge - Bicycle/Pedestrian Bridge 

ITEM UNIT QUANTITY TOTAL COST

Abutment UNIT 1 $540,000

Piers UNIT 1 $50,000

Demo Memorial Only UNIT 1 $9,300,000

Fixed Spans FT 597.5 $7,100,000

Lift Span FT 302.5 $3,900,000

Towers UNIT 2 $11,500,000

Fender UNIT 1 $250,000

M&E Systems UNIT 1 $14,300,000

Civil UNIT 1 $400,000

Kittery Approach UNIT 1 $1,500,000

Scott Avenue UNIT 1 $1,500,000

Subtotal $50,340,000

Mobilization 10% $5,034,000

no demo or mobilization included PE 8% $3,283,200

no demo or mobilization included CE 8% $3,283,200

Sub Total $61,940,400

ROW $1,250,000

Total $63,190,400

Round up to $65,000,000

Abutments

Piers (Misc work to cap and seat)

                                     Project:          Memorial Bridge              Computed:  PJD  Date: 6/30/2010 

                                     Subject:  Replace Ped / Bike                   Checked: PER   Date:8/13/2010

                                     Task:    MB-6                                  Page:           of:              

                                     Job #:                                         No:                              

DESCRIPTION

Demo

Fender System Improvements

Lift Span (1)

Kittery Approach Spans and Roadway

Mechanical and Electrical Systems

Towers

Bridge and Roadwork for Scott Avenue

Thru Girder Fixed Spans (2)

Highway Costs
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Table 3 - Planning Level Capital Cost Estimate - Remove Memorial Bridge - Bike/Pedestrian Transit Option 

ITEM UNIT QUANTITY TOTAL COST

UNIT

UNIT

Demo Memorial Only UNIT 1 $16,600,000

FT

FT

UNIT

UNIT

UNIT

Civil UNIT 1 $400,000

UNIT

UNIT

Subtotal $17,000,000

Mobilization 10% $1,700,000

PE 8% $32,000

CE 8% $32,000

SubTotal $18,764,000

Total removal of both Superstructure and Substructure to 6' below mudline in river ROW $1,250,000

$20,014,000

Round  to $20,000,000

                                     Project:          Memorial Bridge              Computed:   PJD Date: 8/06/2010 

                                     Subject:  Total demolition                    Checked: PER    Date:8/13/2010

                                     Task: MB-2                                     Page:           of:              

                                     Job #:                                         No:                              

DESCRIPTION

Demo

Reconfigure roads @ each end

Bridge and Roadwork for Scott Avenue
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Table 4 - Planning Level Capital Cost Estimate - Rehab Sarah Long Bridge 

ITEM UNIT QUANTITY TOTAL COST

Abutment CY 3371 $1,500,000

Piers CY 0 $6,800,000

Piers UNIT 1 $1,000,000

Fixed Span A FT 1628 $13,300,000

Fixed Span B FT 1168 $16,400,000

Train Span FT 510 $3,800,000

Towers LB 700000 $4,200,000

Fender UNIT 1 $5,000,000

M&E Systems UNIT 1 $7,800,000

Civil/Rail UNIT 1 $3,100,000

Demolition UNIT 1 $6,000,000

Subtotal $68,900,000

Mobilization 10% $6,890,000

no demo or mobilization included PE 8% $5,032,000

no demo or mobilization included CE 8% $5,032,000

Sub Total $85,854,000

ROW $0

Total $85,854,000

Round up to $90,000,000

Abutments, Replace

Piers, Replace 1-11, and 20-25

Approach Spans (without Train), Replace 1-15, 21-26

                                     Project:          Sarah Mildred Long           Computed:  PJD  Date: 8/6/10 

                                     Subject:  Rehab 2-lane, new approach spans    Checked: PER     Date:8/13/2010

                                     Task:     SL-1  with drilled shafts                               Page:           of:              

                                     Job #:                                         No:                              

DESCRIPTION

Piers, Rehab 15-20

Mechanical and Electrical Systems, Rehab

Towers, Rehab

Cost of Demolition for Approach Spans

Truss Spans (5), Rehab Spans 16-20

Train Span, Replace

Fender System, Rehab

Modify approach roadways & rail approaches



Appendix B - 5 

 

 

Table 5 - Planning Level Capital Cost Estimate - Replace Sarah Long Bridge - 2 Lanes - Existing Alignment 

ITEM UNIT QUANTITY TOTAL COST

Abutment CY 3371 $1,500,000

Piers Unit 74 $20,500,000

Fixed Span A FT 2445 $19,700,000

Fixed Span B FT 315 $16,600,000

Train Span FT 1363 $8,900,000

Towers UNIT 2 $13,200,000

Fender UNIT 1 $5,000,000

M&E Systems UNIT 1 $21,600,000

Civil/Rail UNIT 1 $3,100,000

Demolition UNIT 1 $18,000,000

Subtotal $128,100,000

Mobilization 10% $12,810,000

no demo and mobilization included PE 8% $8,808,000

no demo and mobilization included CE 8% $8,808,000

SubTotal $158,526,000

ROW $1,250,000

Total $159,776,000

Round up to $160,000,000

Abutments

Piers  - Drilled shafts

Approach Spans (without Train)

                                     Project:          Sarah Mildred Long           Computed: PJD   Date: 6/30/10 

                                     Subject:  Replace at existing clearance 2-lane Checked:  PER     Date: 8/13/2010 

                                     Task:   Drilled Pile Foundations   w/315' lift span                                Page:           of:              

                                     Job #:                                         No:                              

DESCRIPTION

Mechanical and Electrical Systems

Towers

Cost of Demolition

Truss Span 1 @ 315'

Train Span over water (not on truss)

Fender System

Modify approach roadways & rail approaches
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Table 6 - Planning Level Capital Cost Estimate - Replace Sarah Long Bridge -  4 Lanes - Existing Alignment 

ITEM UNIT QUANTITY TOTAL COST

Abutment CY 4614 $2,000,000

Piers Unit 94 $27,900,000

Fixed Span A FT 2445 $30,200,000

Fixed Span B FT 315 $20,300,000

Train Span FT 1363 $8,900,000

Towers UNIT 2 $15,200,000

Fender UNIT 1 $5,000,000

M&E Systems UNIT 1 $22,100,000

Civil/Rial UNIT 1 $5,300,000

Demolition UNIT 1 $18,000,000

Subtotal $154,900,000

Mobilization 10% $15,490,000

no demo and mobilization included PE 8% $10,952,000

no demo and mobilization included CE 8% $10,952,000

SubTotal $192,294,000

ROW $4,050,000

Total $196,344,000

Round up to $200,000,000

Mechanical and Electrical Systems

Towers

Cost of Demolition

Truss Span 1 @ 315'

Train Span over water (not on truss)

Fender System

Approach Roadways and rail lines

Abutments

Piers  - Drilled shafts

Approach Spans (without Train)

                                     Project:          Sarah Mildred Long           Computed: PJD   Date: 7/14/10 

                                     Subject:  Replace at existing clearance 4-lane Checked:  PER     Date:  8/13/10

                                     Task:   Drilled Pile Foundations   w/315' lift span                                Page:           of:              

                                     Job #:                                         No:                              

DESCRIPTION
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Table 7 - Planning Level Capital Cost Estimate - Replace Sarah Long Bridge - 2 Lanes - Upstream Alignment 

ITEM UNIT QUANTITY TOTAL COST

Abutment CY 3371 $1,500,000

Piers Unit 74 $20,500,000

Fixed Span A FT 2445 $19,700,000

Fixed Span B FT 315 $16,600,000

Train Span FT 1363 $8,900,000

Towers UNIT 2 $13,200,000

Fender UNIT 1 $5,000,000

M&E Systems UNIT 1 $21,600,000

Civil/Rail UNIT 1 $4,600,000

Demolition UNIT 1 $18,000,000

Subtotal $129,600,000

Mobilization 10% $12,960,000

no demo and mobilization included PE 8% $8,928,000

no demo and mobilization included CE 8% $8,928,000

SubTotal $160,416,000

ROW $4,050,000

Total $164,466,000

Round up to $165,000,000

Mechanical and Electrical Systems

Towers

Cost of Demolition

Truss Span 1 @ 315'

Train Span over water (not on truss)

Fender System

Modify approach roadways and rail lines

Abutments

Piers  - Drilled shafts

Approach Spans (without Train)

                                     Project:          Sarah Mildred Long           Computed: PJD   Date: 6/30/10 

                                     Subject:  Replace upstream at existing clearance 2-lane Checked:  PER     Date: 8/13/2010 

                                     Task:   Drilled Pile Foundations   w/315' lift span                                Page:           of:              

                                     Job #:                                         No:                              

DESCRIPTION
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Table 8 - Planning Level Capital Cost Estimate - Replace Sarah Long Bridge - 4 Lanes - Upstream Alignment 

ITEM UNIT QUANTITY TOTAL COST

Abutment CY 4614 $2,000,000

Piers Unit 94 $27,900,000

Fixed Span A FT 2445 $30,200,000

Fixed Span B FT 315 $20,300,000

Train Span FT 1363 $8,900,000

Towers UNIT 2 $15,200,000

Fender UNIT 1 $5,000,000

M&E Systems UNIT 1 $22,100,000

Roadway UNIT 1 $5,500,000

Demolition UNIT 1 $18,000,000

Subtotal $155,100,000

Mobilization 10% $15,510,000

no demo and mobilization included PE 8% $10,968,000

no demo and mobilization included CE 8% $10,968,000

SubTotal $192,546,000

ROW $4,050,000

Total $196,596,000

Round up to $200,000,000

Mechanical and Electrical Systems

Towers

Cost of Demolition

Truss Span 1 @ 315'

Train Span over water (not on truss)

Fender System

Roadway

Abutments

Piers  - Drilled shafts

Approach Spans (without Train)

                                     Project:          Sarah Mildred Long           Computed: PJD   Date: 7/14/10 

                                     Subject:  Replace upstream at existing clearance 4-lane Checked:  PER     Date:  8/12/10

                                     Task:   Drilled Pile Foundations   w/315' lift span                                Page:           of:              

                                     Job #:                                         No:                              

DESCRIPTION
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Table 9 - Planning Level Capital Cost Estimate - Replace Sarah Long Bridge - 2 Lanes - Hybrid without Sidewalks 

ITEM UNIT QUANTITY TOTAL COST

Abutment CY 3371 $1,500,000

Piers QTY 74 $25,000,000

Fixed Span A FT 2445 $22,900,000

Movable Span B FT 315 $12,000,000

Train Span FT 1363 $8,900,000

Towers UNIT 2 $22,000,000

Fender UNIT 1 $5,000,000

M&E Systems UNIT 1 $21,300,000

Transition FT2 4000 $1,700,000

Civil/Rail UNIT 1 $4,700,000

Demolition UNIT 1 $18,000,000

Subtotal $143,000,000

Mobilization 10% $14,300,000

no demo and mobilization included PE 8% $10,000,000

no demo and mobilization included CE 8% $10,000,000

Sub Total $177,300,000

ROW $4,050,000

Total $181,350,000

Round up to $185,000,000

Mechanical and Electrical Systems

Towers

Cost of Demolition

Truss Span

Train Span

Fender System

Modify approach roadways and rail lines

Transition Area for Intersections

Abutments

Piers

Approach Spans (without Train)

                                     Project:          Sarah Mildred Long           Computed:   PJD Date: 7/1/10 

                                     Subject:  Replace with 2-lane Hybrid option C    Checked: PER   Date: 08/13/2010 

                                     Task:  6% grade w/o sidewaliks                               Page:           of:              

                                     Job #:                                         No:                              

DESCRIPTION
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Table 10 - Planning Level Capital Cost Estimate - Replace Sarah Long Bridge - 2 Lanes - Hybrid with Sidewalks 

ITEM UNIT QUANTITY TOTAL COST

Abutment CY 4397 $1,950,000

Piers QTY 74 $27,400,000

Fixed Span A FT 2445 $27,900,000

Movable Span B FT 315 $14,200,000

Train Span FT 1363 $8,900,000

Towers UNIT 2 $20,900,000

Fender UNIT 1 $5,000,000

M&E Systems UNIT 1 $21,500,000

Transition FT2 4000 $1,700,000

Civil/Rail UNIT 1 $4,800,000

Demolition UNIT 1 $18,000,000

Subtotal $152,250,000

Mobilization 10% $15,225,000

no demo and mobilization included PE 8% $10,740,000

no demo and mobilization included CE 8% $10,740,000

SubTotal $188,955,000

Deck width increase by 50% for shoulders, barrier and pedestrian walkway ROW $4,050,000

Total $193,005,000

Round up  to nearest 5 mil $195,000,000

Mechanical and Electrical Systems

Towers

Cost of Demolition

Truss Span

Train Span

Fender System

Bridge approach roadways and rail lines

Transition Area for Intersections

Abutments

Piers

Approach Spans (without Train)

                                     Project:          Sarah Mildred Long           Computed:   PJD Date: 7/1/10 

                                     Subject:  Replace with 2-lane Hybrid option C  Checked: PER    Date: 08/12/2010

                                    with pedestrian and bycycle     

                                     Task:   with wider shoulders, barrier & Bike Ped path @ 5%                                  Page:           of:              

                                     Job #:                                         No:                              

DESCRIPTION
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Appendix C – Planning Level Life-Cycle Cost Estimates 
A summary of the total planning level operations and maintenance cost estimates for each alternative is 

provided in the following pages. 
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Total 2010 $

Present Value 

Total Cost
Capital Cost - Bridge Structure  $                 95,000,000  $                 95,000,000 
Highway O&M  $                                 -    $                                 -   
Rail O&M  $                                 -    $                                 -   
Operator Labor Costs  $                              200  $                                49 
Routine Maintenance  $                      621,000  $                      152,176 
Deck Replacement  $                   8,604,000  $                   1,568,060 
Lift Span Deck Replacement  $                 13,612,500  $                   2,480,848 
Paint Entire Structure  $                 54,000,000  $                   7,488,830 
Touch-Up Painting  $                 49,500,000  $                   5,138,393 
Bridge Inspections  $                   3,185,000  $                      749,528 
Replace Lift Cables  $                   3,000,000  $                      546,743 
Replace Counterweight Cables  $                   2,500,000  $                      338,251 
Elec/Mech Maintenance  $                 40,000,000  $                   9,802,000 
Major Elec/Mech Rehab & Replacement  $                 30,000,000  $                   5,467,433 
Bridge Bearing Rehab/Repair  $                   2,200,000  $                      297,661 
Lighting Rehab  $                      300,000  $                        54,674 
Vehicle/Ped Gate Replacement  $                      750,000  $                      136,686 
Fender & Foundation Rehab  $                 15,000,000  $                   2,733,717 
Rail Rehab and Maintenance
Rail Tie Replacement
Maintenance of Retractable Span
Major Rehab of Retractable Span
Major Structure Rehabilitation  $                 45,000,000  $                   3,974,850 
Major Structure Rehabilitation
Scott Ave Bridge - Routine Maintenance  $                      101,475  $                        24,866 
Scott Ave Bridge - Deck Overlay  - Grind&Pave  $                      106,272  $                        20,517 
Scott Ave Bridge - Deck Replacement  $                   3,044,250  $                      554,808 
Scott Ave Bridge - Paint Entire Structure  $                   3,000,000  $                      416,046 
Scott Ave Bridge - Touch-Up Painting  $                   1,100,000  $                      114,187 
Scott Ave Bridge - Inspections  $                      796,250  $                      187,382 
Scott Ave Bridge - Lighting Rehab  $                      120,000  $                        21,870 
Scott Ave Bridge - Bearings  $                      300,000  $                        40,590 
Kittery Approach Span - Routine Maintenance  $                      207,690  $                        50,894 
Kittery Approach Span - Deck Overlay  - Grind&Pave  $                      202,272  $                        39,050 
Kittery Approach Span - Deck Replacement  $                   6,230,700  $                   1,135,531 
Kittery Approach Span - Paint Entire Structure  $                   3,000,000  $                      416,046 
Kittery Approach Span - Touch-Up Painting  $                   1,600,000  $                      391,519 
Kittery Approach Span - Inspections  $                      796,250  $                      187,382 
Kittery Approach Span - Lighting Rehab  $                      120,000  $                        21,870 
Kittery Approach Span - Bearings  $                      300,000  $                        40,590 

TOTAL 384,297,859$               139,593,049$               

Total - Rounded up to the Nearest $5 Million 385,000,000$               140,000,000$               

Note: No work is done at year 100; assume structure is replaced at that time.

Life Cycle Costs

2. Replace Memorial Life Cycle Cost Analysis
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Total 2010 $

Present Value 

Total Cost
Capital Cost - Bridge Structure  $                 65,000,000  $                 65,000,000 
Highway O&M  $                       300,000  $                       300,000 
Rail O&M  $                                  -    $                                  -   
Operator Labor Costs  $                 44,029,440  $                 10,789,414 
Routine Maintenance  $                       270,000  $                         66,163 
Deck Replacement  $                   5,377,500  $                       980,037 
Lift Span Deck Replacement  $                   9,075,000  $                   1,653,899 
Paint Entire Structure  $                 33,000,000  $                   4,576,507 
Touch-Up Painting  $                 49,500,000  $                   5,138,393 
Bridge Inspections  $                   3,185,000  $                       749,528 
Replace Lift Cables  $                   1,800,000  $                       328,046 
Replace Counterweight Cables  $                   2,000,000  $                       270,601 
Elec/Mech Maintenance  $                 30,000,000  $                   7,351,500 
Major Elec/Mech Rehab & Replacement  $                 21,000,000  $                   3,827,203 
Bridge Bearing Rehab/Repair  $                   2,000,000  $                       270,601 
Lighting Rehab  $                       150,000  $                         27,337 
Vehicle/Ped Gate Replacement  $                       600,000  $                       109,349 
Fender & Foundation Rehab  $                 15,000,000  $                   2,733,717 
Rail Rehab and Maintenance  $                                  -    $                                  -   
Rail Tie Replacement  $                                  -    $                                  -   
Maintenance of Retractable Span  $                                  -    $                                  -   
Major Rehab of Retractable Span  $                                  -    $                                  -   
Major Structure Rehabilitation  $                 25,000,000  $                   2,114,309 
Major Structure Rehabilitation
Scott Ave Bridge - Routine Maintenance  $                         36,900  $                           9,042 
Scott Ave Bridge - Deck Overlay  - Grind&Pave  $                         59,040  $                         11,398 
Scott Ave Bridge - Deck Replacement  $                   1,107,000  $                       201,748 
Scott Ave Bridge - Paint Entire Structure  $                   1,500,000  $                       208,023 
Scott Ave Bridge - Touch-Up Painting  $                       550,000  $                         57,093 
Scott Ave Bridge - Inspections  $                       477,750  $                       112,429 
Scott Ave Bridge - Lighting Rehab  $                         90,000  $                         16,402 
Scott Ave Bridge - Bearings  $                       150,000  $                         20,295 
Kittery Approach Span - Routine Maintenance  $                         90,300  $                         22,128 
Kittery Approach Span - Deck Overlay  - Grind&Pave  $                       144,480  $                         27,893 
Kittery Approach Span - Deck Replacement  $                   2,709,000  $                       493,709 
Kittery Approach Span - Paint Entire Structure  $                   1,500,000  $                       208,023 
Kittery Approach Span - Touch-Up Painting  $                       800,000  $                       195,760 
Kittery Approach Span - Inspections  $                       477,750  $                       112,429 
Kittery Approach Span - Lighting Rehab  $                         90,000  $                         16,402 
Kittery Approach Span - Bearings  $                       150,000  $                         20,295 

TOTAL 317,219,160$               108,019,676$               

Total - Rounded up to the Nearest $5 Million 320,000,000$               110,000,000$               

Note: No work is done at year 100; assume structure is replaced at that time.

3. Replace Memorial w/Pedestrian Bridge Life Cycle Cost 

Analysis

Life Cycle Costs
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Total 2010$

Present Value 

Total Cost
Capital Cost - Bridge Structure  $                 90,000,000  $                 90,000,000 
Highway O&M  $                   3,000,000  $                   3,000,000 
Rail O&M  $                      200,000  $                       200,000 
Operator Labor Costs  $                 44,029,440  $                 10,789,414 
Routine Maintenance  $                   1,514,160  $                       371,045 
Deck Replacement  $                 41,488,200  $                   7,561,132 
Lift Span Deck Replacement  $                 13,122,000  $                   2,391,455 
Paint Entire Structure  $                 54,000,000  $                   9,841,380 
Touch-Up Painting  $                 72,000,000  $                 17,030,225 
Bridge Inspections  $                   6,475,000  $                   1,586,699 
Replace Lift Cables  $                                 -    $                                  -   
Replace Counterweight Cables  $                   2,500,000  $                       338,251 
Elec/Mech Maintenance  $                 40,000,000  $                   9,802,000 
Major Elec/Mech Rehab & Replacement  $                 30,000,000  $                   5,467,433 
Bridge Bearing Rehab/Repair  $                   2,200,000  $                       297,661 
Lighting Rehab  $                      300,000  $                         54,674 
Vehicle/Ped Gate Replacement  $                      750,000  $                       136,686 
Fender & Foundation Rehab  $                 15,000,000  $                   2,733,717 
Rail Rehab and Maintenance  $                      948,000  $                       232,307 
Rail Tie Replacement  $                      388,680  $                         53,903 
Maintenance of Retractable Span  $                   5,000,000  $                   1,225,250 
Major Rehab of Retractable Span  $                   4,500,000  $                       820,115 
Major Structure Rehabilitation  $                 75,000,000  $                 13,668,584 
Major Structure Rehabilitation
Scott Ave Bridge - Routine Maintenance
Scott Ave Bridge - Deck Overlay  - Grind&Pave
Scott Ave Bridge - Deck Replacement
Scott Ave Bridge - Paint Entire Structure
Scott Ave Bridge - Touch-Up Painting
Scott Ave Bridge - Inspections
Scott Ave Bridge - Lighting Rehab
Scott Ave Bridge - Bearings
Kittery Approach Span - Routine Maintenance
Kittery Approach Span - Deck Overlay  - Grind&Pave
Kittery Approach Span - Deck Replacement
Kittery Approach Span - Paint Entire Structure
Kittery Approach Span - Touch-Up Painting
Kittery Approach Span - Inspections
Kittery Approach Span - Lighting Rehab
Kittery Approach Span - Bearings

TOTAL 502,415,480$               177,601,932$               

Total - Rounded up to the Nearest $5 Million 505,000,000$               180,000,000$               

Note: No work is done at year 100; assume structure is replaced at that time.

4. Rehab SML Life Cycle Cost Analysis

Life Cycle Costs
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Total 2010 $

Present Value 

Total Cost
Capital Cost - Bridge Structure  $               160,000,000  $              160,000,000 
Highway O&M  $                   3,000,000  $                   3,000,000 
Rail O&M  $                       200,000  $                      200,000 
Operator Labor Costs  $                 44,029,440  $                 10,789,414 
Routine Maintenance  $                   1,514,160  $                      371,045 
Deck Replacement  $                 41,488,200  $                   7,561,132 
Lift Span Deck Replacement  $                 13,122,000  $                   2,391,455 
Paint Entire Structure  $                 36,000,000  $                   4,992,553 
Touch-Up Painting  $                 33,000,000  $                   3,425,595 
Bridge Inspections  $                   2,940,000  $                      691,872 
Replace Lift Cables  $                                  -    $                                 -   
Replace Counterweight Cables  $                   2,500,000  $                      338,251 
Elec/Mech Maintenance  $                 40,000,000  $                   9,802,000 
Major Elec/Mech Rehab & Replacement  $                 30,000,000  $                   5,467,433 
Bridge Bearing Rehab/Repair  $                   2,200,000  $                      297,661 
Lighting Rehab  $                       300,000  $                        54,674 
Vehicle/Ped Gate Replacement  $                       750,000  $                      136,686 
Fender & Foundation Rehab  $                 15,000,000  $                   2,733,717 
Rail Rehab and Maintenance  $                       948,000  $                      232,307 
Rail Tie Replacement  $                       388,680  $                        53,903 
Maintenance of Retractable Span  $                   5,000,000  $                   1,225,250 
Major Rehab of Retractable Span  $                   4,500,000  $                      820,115 
Major Structure Rehabilitation  $                 45,000,000  $                   3,974,850 
Major Structure Rehabilitation
Scott Ave Bridge - Routine Maintenance
Scott Ave Bridge - Deck Overlay  - Grind&Pave
Scott Ave Bridge - Deck Replacement
Scott Ave Bridge - Paint Entire Structure
Scott Ave Bridge - Touch-Up Painting
Scott Ave Bridge - Inspections
Scott Ave Bridge - Lighting Rehab
Scott Ave Bridge - Bearings
Kittery Approach Span - Routine Maintenance
Kittery Approach Span - Deck Overlay  - Grind&Pave
Kittery Approach Span - Deck Replacement
Kittery Approach Span - Paint Entire Structure
Kittery Approach Span - Touch-Up Painting
Kittery Approach Span - Inspections
Kittery Approach Span - Lighting Rehab
Kittery Approach Span - Bearings

TOTAL 481,880,480$               218,559,916$               

Total - Rounded up to the Nearest $5 Million 485,000,000$               220,000,000$               

Note: No work is done at year 100; assume structure is replaced at that time.

5. Replace SML Existing Alignment - 2 Lanes Life Cycle 

Cost Analysis

Life Cycle Costs
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Total 2010 $

Present Value 

Total Cost
Capital Cost - Bridge Structure  $              200,000,000  $              200,000,000 
Highway O&M  $                   3,800,000  $                   3,800,000 
Rail O&M  $                      300,000  $                      300,000 
Operator Labor Costs  $                 44,029,440  $                 10,789,414 
Routine Maintenance  $                   2,523,600  $                      618,408 
Deck Replacement  $                 69,147,000  $                 12,601,887 
Lift Span Deck Replacement  $                 21,870,000  $                   3,985,759 
Paint Entire Structure  $                 42,000,000  $                   5,824,646 
Touch-Up Painting  $                 38,500,000  $                   3,996,528 
Bridge Inspections  $                   5,145,000  $                   1,210,777 
Replace Lift Cables  $                                 -    $                                 -   
Replace Counterweight Cables  $                   2,700,000  $                      365,312 
Elec/Mech Maintenance  $                 40,000,000  $                   9,802,000 
Major Elec/Mech Rehab & Replacement  $                 36,000,000  $                   6,560,920 
Bridge Bearing Rehab/Repair  $                   3,300,000  $                      446,492 
Lighting Rehab  $                      450,000  $                        82,012 
Vehicle/Ped Gate Replacement  $                      900,000  $                      164,023 
Fender & Foundation Rehab  $                 18,000,000  $                   3,280,460 
Rail Rehab and Maintenance  $                      948,000  $                      232,307 
Rail Tie Replacement  $                      388,680  $                        53,903 
Maintenance of Retractable Span  $                   5,000,000  $                   1,225,250 
Major Rehab of Retractable Span  $                   4,500,000  $                      820,115 
Major Structure Rehabilitation  $                 45,000,000  $                   3,974,850 
Major Structure Rehabilitation
Scott Ave Bridge - Routine Maintenance
Scott Ave Bridge - Deck Overlay  - Grind&Pave
Scott Ave Bridge - Deck Replacement
Scott Ave Bridge - Paint Entire Structure
Scott Ave Bridge - Touch-Up Painting
Scott Ave Bridge - Inspections
Scott Ave Bridge - Lighting Rehab
Scott Ave Bridge - Bearings
Kittery Approach Span - Routine Maintenance
Kittery Approach Span - Deck Overlay  - Grind&Pave
Kittery Approach Span - Deck Replacement
Kittery Approach Span - Paint Entire Structure
Kittery Approach Span - Touch-Up Painting
Kittery Approach Span - Inspections
Kittery Approach Span - Lighting Rehab
Kittery Approach Span - Bearings

TOTAL 584,501,720$               270,135,062$               

Total - Rounded up to the Nearest $5 Million 585,000,000$               275,000,000$               

Note: No work is done at year 100; assume structure is replaced at that time.

6. Replace SML Existing Alignment - 4 Lanes Life Cycle 

Cost Analysis

Life Cycle Costs
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Total 2010 $

Present Value 

Total Cost
Capital Cost - Bridge Structure  $              165,000,000  $              165,000,000 
Highway O&M  $                   3,400,000  $                   3,400,000 
Rail O&M  $                      300,000  $                      300,000 
Operator Labor Costs  $                 44,029,440  $                 10,789,414 
Routine Maintenance  $                   1,514,160  $                      371,045 
Deck Replacement  $                 41,488,200  $                   7,561,132 
Lift Span Deck Replacement  $                 13,122,000  $                   2,391,455 
Paint Entire Structure  $                 36,000,000  $                   4,992,553 
Touch-Up Painting  $                 33,000,000  $                   3,425,595 
Bridge Inspections  $                   2,940,000  $                      691,872 
Replace Lift Cables  $                                 -    $                                 -   
Replace Counterweight Cables  $                   2,500,000  $                      338,251 
Elec/Mech Maintenance  $                 40,000,000  $                   9,802,000 
Major Elec/Mech Rehab & Replacement  $                 30,000,000  $                   5,467,433 
Bridge Bearing Rehab/Repair  $                   2,200,000  $                      297,661 
Lighting Rehab  $                      300,000  $                        54,674 
Vehicle/Ped Gate Replacement  $                      750,000  $                      136,686 
Fender & Foundation Rehab  $                 15,000,000  $                   2,733,717 
Rail Rehab and Maintenance  $                      948,000  $                      232,307 
Rail Tie Replacement  $                      388,680  $                        53,903 
Maintenance of Retractable Span  $                   5,000,000  $                   1,225,250 
Major Rehab of Retractable Span  $                   4,500,000  $                      820,115 
Major Structure Rehabilitation  $                 45,000,000  $                   3,974,850 
Major Structure Rehabilitation
Scott Ave Bridge - Routine Maintenance
Scott Ave Bridge - Deck Overlay  - Grind&Pave
Scott Ave Bridge - Deck Replacement
Scott Ave Bridge - Paint Entire Structure
Scott Ave Bridge - Touch-Up Painting
Scott Ave Bridge - Inspections
Scott Ave Bridge - Lighting Rehab
Scott Ave Bridge - Bearings
Kittery Approach Span - Routine Maintenance
Kittery Approach Span - Deck Overlay  - Grind&Pave
Kittery Approach Span - Deck Replacement
Kittery Approach Span - Paint Entire Structure
Kittery Approach Span - Touch-Up Painting
Kittery Approach Span - Inspections
Kittery Approach Span - Lighting Rehab
Kittery Approach Span - Bearings

TOTAL 487,380,480$               224,059,916$               

Total - Rounded up to the Nearest $5 Million 490,000,000$               225,000,000$               

Note: No work is done at year 100; assume structure is replaced at that time.

7. Replace SML Upstream Alignment - 2 Lanes Life Cycle 

Cost Analysis

Life Cycle Costs
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Total 2010 $

Present Value 

Total Cost
Capital Cost - Bridge Structure  $               200,000,000  $               200,000,000 
Highway O&M  $                   3,900,000  $                   3,900,000 
Rail O&M  $                       300,000  $                       300,000 
Operator Labor Costs  $                 44,029,440  $                 10,789,414 
Routine Maintenance  $                   2,523,600  $                       618,408 
Deck Replacement  $                 69,147,000  $                 12,601,887 
Lift Span Deck Replacement  $                 21,870,000  $                   3,985,759 
Paint Entire Structure  $                 42,000,000  $                   5,824,646 
Touch-Up Painting  $                 38,500,000  $                   3,996,528 
Bridge Inspections  $                   5,145,000  $                   1,210,777 
Replace Lift Cables  $                                  -    $                                  -   
Replace Counterweight Cables  $                   2,700,000  $                       365,312 
Elec/Mech Maintenance  $                 40,000,000  $                   9,802,000 
Major Elec/Mech Rehab & Replacement  $                 36,000,000  $                   6,560,920 
Bridge Bearing Rehab/Repair  $                   3,300,000  $                       446,492 
Lighting Rehab  $                       450,000  $                         82,012 
Vehicle/Ped Gate Replacement  $                       900,000  $                       164,023 
Fender & Foundation Rehab  $                 18,000,000  $                   3,280,460 
Rail Rehab and Maintenance  $                       948,000  $                       232,307 
Rail Tie Replacement  $                       388,680  $                         53,903 
Maintenance of Retractable Span  $                   5,000,000  $                   1,225,250 
Major Rehab of Retractable Span  $                   4,500,000  $                       820,115 
Major Structure Rehabilitation  $                 45,000,000  $                   3,974,850 
Major Structure Rehabilitation
Scott Ave Bridge - Routine Maintenance
Scott Ave Bridge - Deck Overlay  - Grind&Pave
Scott Ave Bridge - Deck Replacement
Scott Ave Bridge - Paint Entire Structure
Scott Ave Bridge - Touch-Up Painting
Scott Ave Bridge - Inspections
Scott Ave Bridge - Lighting Rehab
Scott Ave Bridge - Bearings
Kittery Approach Span - Routine Maintenance
Kittery Approach Span - Deck Overlay  - Grind&Pave
Kittery Approach Span - Deck Replacement
Kittery Approach Span - Paint Entire Structure
Kittery Approach Span - Touch-Up Painting
Kittery Approach Span - Inspections
Kittery Approach Span - Lighting Rehab
Kittery Approach Span - Bearings

TOTAL 584,601,720$               270,235,062$               

Total - Rounded up to the Nearest $5 Million 585,000,000$               275,000,000$               

Note: No work is done at year 100; assume structure is replaced at that time.

8. Replace SML Upstream Alignment - 4 Lanes Life Cycle 

Cost Analysis

Life Cycle Costs
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Total 2010$

Present Value 

Total Cost
Capital Cost - Bridge Structure  $               185,000,000  $               185,000,000 
Highway O&M  $                   3,700,000  $                   3,700,000 
Rail O&M  $                       300,000  $                       300,000 
Operator Labor Costs  $                 44,029,440  $                 10,789,414 
Routine Maintenance  $                   1,514,160  $                       371,045 
Deck Replacement  $                 41,488,200  $                   7,561,132 
Lift Span Deck Replacement  $                 13,122,000  $                   2,391,455 
Paint Entire Structure  $                 36,000,000  $                   4,992,553 
Touch-Up Painting  $                 33,000,000  $                   3,425,595 
Bridge Inspections  $                   2,940,000  $                       691,872 
Replace Lift Cables  $                                  -    $                                  -   
Replace Counterweight Cables  $                   3,000,000  $                       405,902 
Elec/Mech Maintenance  $                 40,000,000  $                   9,802,000 
Major Elec/Mech Rehab & Replacement  $                 33,000,000  $                   6,014,177 
Bridge Bearing Rehab/Repair  $                   2,200,000  $                       297,661 
Lighting Rehab  $                       300,000  $                         54,674 
Vehicle/Ped Gate Replacement  $                       750,000  $                       136,686 
Fender & Foundation Rehab  $                 15,000,000  $                   2,733,717 
Rail Rehab and Maintenance  $                       948,000  $                       232,307 
Rail Tie Replacement  $                       388,680  $                         53,903 
Maintenance of Retractable Span  $                                  -    $                                  -   
Major Rehab of Retractable Span  $                                  -    $                                  -   
Major Structure Rehabilitation  $                 45,000,000  $                   3,974,850 
Major Structure Rehabilitation
Scott Ave Bridge - Routine Maintenance
Scott Ave Bridge - Deck Overlay  - Grind&Pave
Scott Ave Bridge - Deck Replacement
Scott Ave Bridge - Paint Entire Structure
Scott Ave Bridge - Touch-Up Painting
Scott Ave Bridge - Inspections
Scott Ave Bridge - Lighting Rehab
Scott Ave Bridge - Bearings
Kittery Approach Span - Routine Maintenance
Kittery Approach Span - Deck Overlay  - Grind&Pave
Kittery Approach Span - Deck Replacement
Kittery Approach Span - Paint Entire Structure
Kittery Approach Span - Touch-Up Painting
Kittery Approach Span - Inspections
Kittery Approach Span - Lighting Rehab
Kittery Approach Span - Bearings

TOTAL 501,680,480$               242,928,944$               

Total - Rounded up to the Nearest $5 Million 505,000,000$               245,000,000$               

Note: No work is done at year 100; assume structure is replaced at that time.

Life Cycle Costs
9. Replace SML Existing Alignment - 2 Lanes Hybrid C - 

6% Grade Life Cycle Cost Analysis
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Total 2010$

Present Value 

Total Cost
Capital Cost - Bridge Structure  $               195,000,000  $               195,000,000 
Highway O&M  $                   3,800,000  $                   3,800,000 
Rail O&M  $                       300,000  $                       300,000 
Operator Labor Costs  $                 44,029,440  $                 10,789,414 
Routine Maintenance  $                   2,356,530  $                       577,468 
Deck Replacement  $                 41,488,200  $                   7,561,132 
Lift Span Deck Replacement  $                 13,122,000  $                   2,391,455 
Paint Entire Structure  $                 43,200,000  $                   5,991,064 
Touch-Up Painting  $                 38,500,000  $                   3,996,528 
Bridge Inspections  $                   2,940,000  $                       691,872 
Replace Lift Cables  $                                  -    $                                  -   
Replace Counterweight Cables  $                   3,000,000  $                       405,902 
Elec/Mech Maintenance  $                 40,000,000  $                   9,802,000 
Major Elec/Mech Rehab & Replacement  $                 33,000,000  $                   6,014,177 
Bridge Bearing Rehab/Repair  $                   2,200,000  $                       297,661 
Lighting Rehab  $                       300,000  $                         54,674 
Vehicle/Ped Gate Replacement  $                       750,000  $                       136,686 
Fender & Foundation Rehab  $                 15,000,000  $                   2,733,717 
Rail Rehab and Maintenance  $                       948,000  $                       232,307 
Rail Tie Replacement  $                       388,680  $                         53,903 
Maintenance of Retractable Span  $                                  -    $                                  -   
Major Rehab of Retractable Span  $                                  -    $                                  -   
Major Structure Rehabilitation  $                 49,500,000  $                   4,372,335 
Major Structure Rehabilitation
Scott Ave Bridge - Routine Maintenance
Scott Ave Bridge - Deck Overlay  - Grind&Pave
Scott Ave Bridge - Deck Replacement
Scott Ave Bridge - Paint Entire Structure
Scott Ave Bridge - Touch-Up Painting
Scott Ave Bridge - Inspections
Scott Ave Bridge - Lighting Rehab
Scott Ave Bridge - Bearings
Kittery Approach Span - Routine Maintenance
Kittery Approach Span - Deck Overlay  - Grind&Pave
Kittery Approach Span - Deck Replacement
Kittery Approach Span - Paint Entire Structure
Kittery Approach Span - Touch-Up Painting
Kittery Approach Span - Inspections
Kittery Approach Span - Lighting Rehab
Kittery Approach Span - Bearings

TOTAL 529,822,850$               255,202,295$               

Total - Rounded to the Nearest $5 Million 530,000,000$               260,000,000$               

Note: No work is done at year 100; assume structure is replaced at that time.

10. Replace SML Existing Alignment - 2 Lanes Hybrid C - 

5% Grade Life Cycle Cost Analysis

Life Cycle Costs
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Appendix D – Summary of Highway and Rail Present Value Cost 

Calculations 
 

Real Discount Rate = 4.00% 

Present Value = Base Year * (1 / (1 + Real Discount Rate) 
n
) 

n = Number of years in the future when cost will be assessed 

 

Activity Year Unit

2010

Base Year

Cost-Per-Unit

Present Value

Cost-Per-Unit

Routine Highway Maintenance 2011 LM 15,000$                  $14,423.08

Routine Rail Maintenance 2011 TM 30,000$                  28,846.15$             

Striping 2011 LM 2,500$                    2,403.85$               

Routine Highway Maintenance 2012 LM 15,000$                  13,868.34$             

Routine Rail Maintenance 2012 TM 30,000$                  27,736.69$             

Striping 2012 LM 2,500$                    2,311.39$               

Crack Sealing 2013 LM 5,000$                    4,444.98$               

Routine Highway Maintenance 2013 LM 15,000$                  13,334.95$             

Routine Rail Maintenance 2013 TM 30,000$                  26,669.89$             

Striping 2013 LM 2,500$                    2,222.49$               

Routine Highway Maintenance 2014 LM 15,000$                  12,822.06$             

Routine Rail Maintenance 2014 TM 30,000$                  25,644.13$             

Striping 2014 LM 2,500$                    2,137.01$               

Routine Highway Maintenance 2015 LM 15,000$                  12,328.91$             

Routine Rail Maintenance 2015 TM 30,000$                  24,657.81$             

Striping 2015 LM 2,500$                    2,054.82$               

Crack Sealing 2016 LM 5,000$                    3,951.57$               

Routine Highway Maintenance 2016 LM 15,000$                  11,854.72$             

Routine Rail Maintenance 2016 TM 30,000$                  23,709.44$             

Striping 2016 LM 2,500$                    1,975.79$               

Routine Highway Maintenance 2017 LM 15,000$                  11,398.77$             

Routine Rail Maintenance 2017 TM 30,000$                  22,797.53$             

Striping 2017 LM 2,500$                    1,899.79$               

Routine Highway Maintenance 2018 LM 15,000$                  10,960.35$             

Routine Rail Maintenance 2018 TM 30,000$                  21,920.71$             

Striping 2018 LM 2,500$                    1,826.73$               

Routine Highway Maintenance 2019 LM 15,000$                  10,538.80$             

Routine Rail Maintenance 2019 TM 30,000$                  21,077.60$             

Striping 2019 LM 2,500$                    1,756.47$               

Pavement Grinding & Overlay Construction Costs 2020 LM 215,000$                145,246.30$           

Pavement Grinding & Overlay Engineering Costs 2020 LM 53,750$                  36,311.57$             

Routine Highway Maintenance 2020 LM 15,000$                  10,133.46$             

Routine Rail Maintenance 2020 TM 30,000$                  20,266.93$             

Routine Highway Maintenance 2021 LM 15,000$                  9,743.71$               

Routine Rail Maintenance 2021 TM 30,000$                  19,487.43$             

Striping 2021 LM 2,500$                    1,623.95$               

Routine Highway Maintenance 2022 LM 15,000$                  9,368.96$                
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Activity Year Unit

2010

Base Year

Cost-Per-Unit

Present Value

Cost-Per-Unit

Routine Rail Maintenance 2022 TM 30,000$                  18,737.91$             

Striping 2022 LM 2,500$                    1,561.49$               

Crack Sealing 2023 LM 5,000$                    3,002.87$               

Routine Highway Maintenance 2023 LM 15,000$                  9,008.61$               

Routine Rail Maintenance 2023 TM 30,000$                  18,017.22$             

Striping 2023 LM 2,500$                    1,501.44$               

Routine Highway Maintenance 2024 LM 15,000$                  8,662.13$               

Routine Rail Maintenance 2024 TM 30,000$                  17,324.25$             

Striping 2024 LM 2,500$                    1,443.69$               

Routine Highway Maintenance 2025 LM 15,000$                  8,328.97$               

Routine Rail Maintenance 2025 TM 30,000$                  16,657.94$             

Striping 2025 LM 2,500$                    1,388.16$               

Surface & Alignment 2025 TM 132,000$                73,294.91$             

Crack Sealing 2026 LM 5,000$                    2,669.54$               

Routine Highway Maintenance 2026 LM 15,000$                  8,008.62$               

Routine Rail Maintenance 2026 TM 30,000$                  16,017.25$             

Striping 2026 LM 2,500$                    1,334.77$               

Routine Highway Maintenance 2027 LM 15,000$                  7,700.60$               

Routine Rail Maintenance 2027 TM 30,000$                  15,401.20$             

Striping 2027 LM 2,500$                    1,283.43$               

Routine Highway Maintenance 2028 LM 15,000$                  7,404.42$               

Routine Rail Maintenance 2028 TM 30,000$                  14,808.84$             

Striping 2028 LM 2,500$                    1,234.07$               

Routine Highway Maintenance 2029 LM 15,000$                  7,119.64$               

Routine Rail Maintenance 2029 TM 30,000$                  14,239.27$             

Striping 2029 LM 2,500$                    1,186.61$               

Pavement Grinding & Overlay Construction Costs 2030 LM 215,000$                98,123.19$             

Pavement Grinding & Overlay Engineering Costs 2030 LM 53,750$                  24,530.80$             

Routine Highway Maintenance 2030 LM 15,000$                  6,845.80$               

Routine Rail Maintenance 2030 TM 30,000$                  13,691.61$             

Routine Highway Maintenance 2031 LM 15,000$                  6,582.50$               

Routine Rail Maintenance 2031 TM 30,000$                  13,165.01$             

Striping 2031 LM 2,500$                    1,097.08$               

Routine Highway Maintenance 2032 LM 15,000$                  6,329.33$               

Routine Rail Maintenance 2032 TM 30,000$                  12,658.66$             

Striping 2032 LM 2,500$                    1,054.89$               

Crack Sealing 2033 LM 5,000$                    2,028.63$               

Routine Highway Maintenance 2033 LM 15,000$                  6,085.89$               

Routine Rail Maintenance 2033 TM 30,000$                  12,171.79$             

Striping 2033 LM 2,500$                    1,014.32$               

Routine Highway Maintenance 2034 LM 15,000$                  5,851.82$               

Routine Rail Maintenance 2034 TM 30,000$                  11,703.64$             

Striping 2034 LM 2,500$                    975.30$                  

Retaining Wall Construction O&M Capital Costs 2035 SF 96$                         36.01$                    

Retaining Wall Construction O&M Engineering Costs 2035 SF 24$                         9.00$                      

Routine Highway Maintenance 2035 LM 15,000$                  5,626.75$               

Routine Rail Maintenance 2035 TM 30,000$                  11,253.50$             

Striping 2035 LM 2,500$                    937.79$                  

Crack Sealing 2036 LM 5,000$                    1,803.45$                
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Routine Highway Maintenance 2036 LM 15,000$                  5,410.34$               

Routine Rail Maintenance 2036 TM 30,000$                  10,820.68$             

Striping 2036 LM 2,500$                    901.72$                  

Routine Highway Maintenance 2037 LM 15,000$                  5,202.25$               

Routine Rail Maintenance 2037 TM 30,000$                  10,404.50$             

Striping 2037 LM 2,500$                    867.04$                  

Routine Highway Maintenance 2038 LM 15,000$                  5,002.16$               

Routine Rail Maintenance 2038 TM 30,000$                  10,004.32$             

Striping 2038 LM 2,500$                    833.69$                  

Routine Highway Maintenance 2039 LM 15,000$                  4,809.77$               

Routine Rail Maintenance 2039 TM 30,000$                  9,619.54$               

Striping 2039 LM 2,500$                    801.63$                  

Pavement Grinding & Overlay Construction Costs 2040 LM 215,000$                66,288.51$             

Pavement Grinding & Overlay Engineering Costs 2040 LM 53,750$                  16,572.13$             

Routine Highway Maintenance 2040 LM 15,000$                  4,624.78$               

Routine Rail Maintenance 2040 TM 30,000$                  9,249.56$               

Tie Replacement Capital Costs 2040 TM 406,560$                125,350.04$           

Tie Replacement Engineering Costs 2040 TM 101,640$                31,337.51$             

Routine Highway Maintenance 2041 LM 15,000$                  4,446.90$               

Routine Rail Maintenance 2041 TM 30,000$                  8,893.81$               

Striping 2041 LM 2,500$                    741.15$                  

Routine Highway Maintenance 2042 LM 15,000$                  4,275.87$               

Routine Rail Maintenance 2042 TM 30,000$                  8,551.74$               

Striping 2042 LM 2,500$                    712.64$                  

Crack Sealing 2043 LM 5,000$                    1,370.47$               

Routine Highway Maintenance 2043 LM 15,000$                  4,111.41$               

Routine Rail Maintenance 2043 TM 30,000$                  8,222.83$               

Striping 2043 LM 2,500$                    685.24$                  

Routine Highway Maintenance 2044 LM 15,000$                  3,953.28$               

Routine Rail Maintenance 2044 TM 30,000$                  7,906.56$               

Striping 2044 LM 2,500$                    658.88$                  

Routine Highway Maintenance 2045 LM 15,000$                  3,801.23$               

Routine Rail Maintenance 2045 TM 30,000$                  7,602.46$               

Striping 2045 LM 2,500$                    633.54$                  

Crack Sealing 2046 LM 5,000$                    1,218.34$               

Routine Highway Maintenance 2046 LM 15,000$                  3,655.03$               

Routine Rail Maintenance 2046 TM 30,000$                  7,310.06$               

Striping 2046 LM 2,500$                    609.17$                  

Routine Highway Maintenance 2047 LM 15,000$                  3,514.45$               

Routine Rail Maintenance 2047 TM 30,000$                  7,028.91$               

Striping 2047 LM 2,500$                    585.74$                  

Routine Highway Maintenance 2048 LM 15,000$                  3,379.28$               

Routine Rail Maintenance 2048 TM 30,000$                  6,758.56$               

Striping 2048 LM 2,500$                    563.21$                  

Routine Highway Maintenance 2049 LM 15,000$                  3,249.31$               

Routine Rail Maintenance 2049 TM 30,000$                  6,498.62$               

Striping 2049 LM 2,500$                    541.55$                  

Pavement Grinding & Overlay Construction Costs 2050 LM 215,000$                44,782.14$             

Pavement Grinding & Overlay Engineering Costs 2050 LM 53,750$                  11,195.54$              
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Routine Highway Maintenance 2050 LM 15,000$                  3,124.34$               

Routine Rail Maintenance 2050 TM 30,000$                  6,248.67$               

Routine Highway Maintenance 2051 LM 15,000$                  3,004.17$               

Routine Rail Maintenance 2051 TM 30,000$                  6,008.34$               

Striping 2051 LM 2,500$                    500.69$                  

Routine Highway Maintenance 2052 LM 15,000$                  2,888.62$               

Routine Rail Maintenance 2052 TM 30,000$                  5,777.25$               

Striping 2052 LM 2,500$                    481.44$                  

Crack Sealing 2053 LM 5,000$                    925.84$                  

Routine Highway Maintenance 2053 LM 15,000$                  2,777.52$               

Routine Rail Maintenance 2053 TM 30,000$                  5,555.05$               

Striping 2053 LM 2,500$                    462.92$                  

Routine Highway Maintenance 2054 LM 15,000$                  2,670.70$               

Routine Rail Maintenance 2054 TM 30,000$                  5,341.39$               

Striping 2054 LM 2,500$                    445.12$                  

Routine Highway Maintenance 2055 LM 15,000$                  2,567.98$               

Routine Rail Maintenance 2055 TM 30,000$                  5,135.95$               

Striping 2055 LM 2,500$                    428.00$                  

Surface & Alignment 2055 TM 132,000$                22,598.19$             

Crack Sealing 2056 LM 5,000$                    823.07$                  

Routine Highway Maintenance 2056 LM 15,000$                  2,469.21$               

Routine Rail Maintenance 2056 TM 30,000$                  4,938.42$               

Striping 2056 LM 2,500$                    411.53$                  

Routine Highway Maintenance 2057 LM 15,000$                  2,374.24$               

Routine Rail Maintenance 2057 TM 30,000$                  4,748.48$               

Striping 2057 LM 2,500$                    395.71$                  

Routine Highway Maintenance 2058 LM 15,000$                  2,282.92$               

Routine Rail Maintenance 2058 TM 30,000$                  4,565.84$               

Striping 2058 LM 2,500$                    380.49$                  

Routine Highway Maintenance 2059 LM 15,000$                  2,195.12$               

Routine Rail Maintenance 2059 TM 30,000$                  4,390.23$               

Striping 2059 LM 2,500$                    365.85$                  

Full Depth Reconstruction Construction Costs 2060 LM 2,000,000$             281,425.23$           

Full Depth Reconstruction Engineering Costs 2060 LM 500,000$                70,356.31$             

Rail Replacement Capital Costs 2060 TM 649,440$                91,384.40$             

Rail Replacement Engineering Costs 2060 TM 162,360$                22,846.10$             

Retaining Wall Construction O&M Capital Costs 2060 SF 96$                         13.51$                    

Retaining Wall Construction O&M Engineering Costs 2060 SF 24$                         3.38$                      

Routine Highway Maintenance 2060 LM 15,000$                  2,110.69$               

Routine Rail Maintenance 2060 TM 30,000$                  4,221.38$               

Routine Highway Maintenance 2061 LM 15,000$                  2,029.51$               

Routine Rail Maintenance 2061 TM 30,000$                  4,059.02$               

Striping 2061 LM 2,500$                    338.25$                  

Routine Highway Maintenance 2062 LM 15,000$                  1,951.45$               

Routine Rail Maintenance 2062 TM 30,000$                  3,902.90$               

Striping 2062 LM 2,500$                    325.24$                  

Crack Sealing 2063 LM 5,000$                    625.47$                  

Routine Highway Maintenance 2063 LM 15,000$                  1,876.40$               

Routine Rail Maintenance 2063 TM 30,000$                  3,752.79$                
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Striping 2063 LM 2,500$                    312.73$                  

Routine Highway Maintenance 2064 LM 15,000$                  1,804.23$               

Routine Rail Maintenance 2064 TM 30,000$                  3,608.45$               

Striping 2064 LM 2,500$                    300.70$                  

Routine Highway Maintenance 2065 LM 15,000$                  1,734.83$               

Routine Rail Maintenance 2065 TM 30,000$                  3,469.67$               

Striping 2065 LM 2,500$                    289.14$                  

Crack Sealing 2066 LM 5,000$                    556.04$                  

Routine Highway Maintenance 2066 LM 15,000$                  1,668.11$               

Routine Rail Maintenance 2066 TM 30,000$                  3,336.22$               

Striping 2066 LM 2,500$                    278.02$                  

Routine Highway Maintenance 2067 LM 15,000$                  1,603.95$               

Routine Rail Maintenance 2067 TM 30,000$                  3,207.90$               

Striping 2067 LM 2,500$                    267.33$                  

Routine Highway Maintenance 2068 LM 15,000$                  1,542.26$               

Routine Rail Maintenance 2068 TM 30,000$                  3,084.52$               

Striping 2068 LM 2,500$                    257.04$                  

Routine Highway Maintenance 2069 LM 15,000$                  1,482.94$               

Routine Rail Maintenance 2069 TM 30,000$                  2,965.88$               

Striping 2069 LM 2,500$                    247.16$                  

Pavement Grinding & Overlay Construction Costs 2070 LM 215,000$                20,437.99$             

Pavement Grinding & Overlay Engineering Costs 2070 LM 53,750$                  5,109.50$               

Routine Highway Maintenance 2070 LM 15,000$                  1,425.91$               

Routine Rail Maintenance 2070 TM 30,000$                  2,851.81$               

Routine Highway Maintenance 2071 LM 15,000$                  1,371.06$               

Routine Rail Maintenance 2071 TM 30,000$                  2,742.13$               

Striping 2071 LM 2,500$                    228.51$                  

Routine Highway Maintenance 2072 LM 15,000$                  1,318.33$               

Routine Rail Maintenance 2072 TM 30,000$                  2,636.66$               

Striping 2072 LM 2,500$                    219.72$                  

Crack Sealing 2073 LM 5,000$                    422.54$                  

Routine Highway Maintenance 2073 LM 15,000$                  1,267.63$               

Routine Rail Maintenance 2073 TM 30,000$                  2,535.25$               

Striping 2073 LM 2,500$                    211.27$                  

Routine Highway Maintenance 2074 LM 15,000$                  1,218.87$               

Routine Rail Maintenance 2074 TM 30,000$                  2,437.74$               

Striping 2074 LM 2,500$                    203.15$                  

Routine Highway Maintenance 2075 LM 15,000$                  1,171.99$               

Routine Rail Maintenance 2075 TM 30,000$                  2,343.98$               

Striping 2075 LM 2,500$                    195.33$                  

Surface & Alignment 2075 TM 132,000$                10,313.52$             

Crack Sealing 2076 LM 5,000$                    375.64$                  

Routine Highway Maintenance 2076 LM 15,000$                  1,126.91$               

Routine Rail Maintenance 2076 TM 30,000$                  2,253.83$               

Striping 2076 LM 2,500$                    187.82$                  

Routine Highway Maintenance 2077 LM 15,000$                  1,083.57$               

Routine Rail Maintenance 2077 TM 30,000$                  2,167.14$               

Striping 2077 LM 2,500$                    180.60$                  

Routine Highway Maintenance 2078 LM 15,000$                  1,041.90$                
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Routine Rail Maintenance 2078 TM 30,000$                  2,083.79$               

Striping 2078 LM 2,500$                    173.65$                  

Routine Highway Maintenance 2079 LM 15,000$                  1,001.82$               

Routine Rail Maintenance 2079 TM 30,000$                  2,003.65$               

Striping 2079 LM 2,500$                    166.97$                  

Pavement Grinding & Overlay Construction Costs 2080 LM 215,000$                13,807.17$             

Pavement Grinding & Overlay Engineering Costs 2080 LM 53,750$                  3,451.79$               

Routine Highway Maintenance 2080 LM 15,000$                  963.29$                  

Routine Rail Maintenance 2080 TM 30,000$                  1,926.58$               

Routine Highway Maintenance 2081 LM 15,000$                  926.24$                  

Routine Rail Maintenance 2081 TM 30,000$                  1,852.48$               

Striping 2081 LM 2,500$                    154.37$                  

Routine Highway Maintenance 2082 LM 15,000$                  890.62$                  

Routine Rail Maintenance 2082 TM 30,000$                  1,781.23$               

Striping 2082 LM 2,500$                    148.44$                  

Crack Sealing 2083 LM 5,000$                    285.45$                  

Routine Highway Maintenance 2083 LM 15,000$                  856.36$                  

Routine Rail Maintenance 2083 TM 30,000$                  1,712.72$               

Striping 2083 LM 2,500$                    142.73$                  

Routine Highway Maintenance 2084 LM 15,000$                  823.43$                  

Routine Rail Maintenance 2084 TM 30,000$                  1,646.85$               

Striping 2084 LM 2,500$                    137.24$                  

Retaining Wall Construction O&M Capital Costs 2085 SF 96$                         5.07$                      

Retaining Wall Construction O&M Engineering Costs 2085 SF 24$                         1.27$                      

Routine Highway Maintenance 2085 LM 15,000$                  791.75$                  

Routine Rail Maintenance 2085 TM 30,000$                  1,583.51$               

Striping 2085 LM 2,500$                    131.96$                  

Crack Sealing 2086 LM 5,000$                    253.77$                  

Routine Highway Maintenance 2086 LM 15,000$                  761.30$                  

Routine Rail Maintenance 2086 TM 30,000$                  1,522.61$               

Striping 2086 LM 2,500$                    126.88$                  

Routine Highway Maintenance 2087 LM 15,000$                  732.02$                  

Routine Rail Maintenance 2087 TM 30,000$                  1,464.04$               

Striping 2087 LM 2,500$                    122.00$                  

Routine Highway Maintenance 2088 LM 15,000$                  703.87$                  

Routine Rail Maintenance 2088 TM 30,000$                  1,407.73$               

Striping 2088 LM 2,500$                    117.31$                  

Routine Highway Maintenance 2089 LM 15,000$                  676.80$                  

Routine Rail Maintenance 2089 TM 30,000$                  1,353.59$               

Striping 2089 LM 2,500$                    112.80$                  

Pavement Grinding & Overlay Construction Costs 2090 LM 215,000$                9,327.63$               

Pavement Grinding & Overlay Engineering Costs 2090 LM 53,750$                  2,331.91$               

Routine Highway Maintenance 2090 LM 15,000$                  650.76$                  

Routine Rail Maintenance 2090 TM 30,000$                  1,301.53$               

Tie Replacement Capital Costs 2090 TM 406,560$                17,638.33$             

Tie Replacement Engineering Costs 2090 TM 101,640$                4,409.58$               

Routine Highway Maintenance 2091 LM 15,000$                  625.74$                  

Routine Rail Maintenance 2091 TM 30,000$                  1,251.47$               

Striping 2091 LM 2,500$                    104.29$                   
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Routine Highway Maintenance 2092 LM 15,000$                  601.67$                  

Routine Rail Maintenance 2092 TM 30,000$                  1,203.34$               

Striping 2092 LM 2,500$                    100.28$                  

Crack Sealing 2093 LM 5,000$                    192.84$                  

Routine Highway Maintenance 2093 LM 15,000$                  578.53$                  

Routine Rail Maintenance 2093 TM 30,000$                  1,157.06$               

Striping 2093 LM 2,500$                    96.42$                    

Routine Highway Maintenance 2094 LM 15,000$                  556.28$                  

Routine Rail Maintenance 2094 TM 30,000$                  1,112.55$               

Striping 2094 LM 2,500$                    92.71$                    

Routine Highway Maintenance 2095 LM 15,000$                  534.88$                  

Routine Rail Maintenance 2095 TM 30,000$                  1,069.76$               

Striping 2095 LM 2,500$                    89.15$                    

Crack Sealing 2096 LM 5,000$                    171.44$                  

Routine Highway Maintenance 2096 LM 15,000$                  514.31$                  

Routine Rail Maintenance 2096 TM 30,000$                  1,028.62$               

Striping 2096 LM 2,500$                    85.72$                    

Routine Highway Maintenance 2097 LM 15,000$                  494.53$                  

Routine Rail Maintenance 2097 TM 30,000$                  989.06$                  

Striping 2097 LM 2,500$                    82.42$                    

Routine Highway Maintenance 2098 LM 15,000$                  475.51$                  

Routine Rail Maintenance 2098 TM 30,000$                  951.02$                  

Striping 2098 LM 2,500$                    79.25$                    

Routine Highway Maintenance 2099 LM 15,000$                  457.22$                  

Routine Rail Maintenance 2099 TM 30,000$                  914.44$                  

Striping 2099 LM 2,500$                    76.20$                    

Pavement Grinding & Overlay Construction Costs 2100 LM 215,000$                6,301.41$               

Pavement Grinding & Overlay Engineering Costs 2100 LM 53,750$                  1,575.35$               

Routine Highway Maintenance 2100 LM 15,000$                  439.63$                  

Routine Rail Maintenance 2100 TM 30,000$                  879.27$                  

Routine Highway Maintenance 2101 LM 15,000$                  422.72$                  

Routine Rail Maintenance 2101 TM 30,000$                  845.45$                  

Striping 2101 LM 2,500$                    70.45$                    

Routine Highway Maintenance 2102 LM 15,000$                  406.47$                  

Routine Rail Maintenance 2102 TM 30,000$                  812.93$                  

Striping 2102 LM 2,500$                    67.74$                    

Crack Sealing 2103 LM 5,000$                    130.28$                  

Routine Highway Maintenance 2103 LM 15,000$                  390.83$                  

Routine Rail Maintenance 2103 TM 30,000$                  781.67$                  

Striping 2103 LM 2,500$                    65.14$                    

Routine Highway Maintenance 2104 LM 15,000$                  375.80$                  

Routine Rail Maintenance 2104 TM 30,000$                  751.60$                  

Striping 2104 LM 2,500$                    62.63$                    

Routine Highway Maintenance 2105 LM 15,000$                  361.35$                  

Routine Rail Maintenance 2105 TM 30,000$                  722.69$                  

Striping 2105 LM 2,500$                    60.22$                    

Surface & Alignment 2105 TM 132,000$                3,179.85$               

Crack Sealing 2106 LM 5,000$                    115.82$                  

Routine Highway Maintenance 2106 LM 15,000$                  347.45$                   
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Routine Rail Maintenance 2106 TM 30,000$                  694.90$                  

Striping 2106 LM 2,500$                    57.91$                    

Routine Highway Maintenance 2107 LM 15,000$                  334.09$                  

Routine Rail Maintenance 2107 TM 30,000$                  668.17$                  

Striping 2107 LM 2,500$                    55.68$                    

Routine Highway Maintenance 2108 LM 15,000$                  321.24$                  

Routine Rail Maintenance 2108 TM 30,000$                  642.47$                  

Striping 2108 LM 2,500$                    53.54$                    

Routine Highway Maintenance 2109 LM 15,000$                  308.88$                  

Routine Rail Maintenance 2109 TM 30,000$                  617.76$                  

Striping 2109 LM 2,500$                    51.48$                    

Full Depth Reconstruction Construction Costs 2110 LM 2,000,000$             39,600.08$             

Full Depth Reconstruction Engineering Costs 2110 LM 500,000$                9,900.02$               

Rail Replacement Capital Costs 2110 TM 649,440$                12,858.94$             

Rail Replacement Engineering Costs 2110 TM 162,360$                3,214.73$               

Retaining Wall Construction O&M Capital Costs 2110 SF 96$                         1.90$                      

Retaining Wall Construction O&M Engineering Costs 2110 SF 24$                         0.48$                      

Routine Highway Maintenance 2110 LM 15,000$                  297.00$                  

Routine Rail Maintenance 2110 TM 30,000$                  594.00$                   
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Purpose 
The purpose of this memorandum is to evaluate the feasibility and viability of a zero-fare, high 

frequency bus transit system between the downtowns of Portsmouth, NH and Kittery, ME by 

bicyclists and pedestrians currently using the Memorial Bridge.  This evaluation includes an 

estimate of the potential usage of the bus transit system, an estimate of resulting bicycle and 

pedestrian usage on the Sarah Mildred Long Bridge, and observation of whether the overall 

results are consistent with the recently released United States Department of Transportation’s 

(USDOT) Policy Statement on Bicycle and Pedestrian Accommodation
1
.  This bus transit system 

assessment assumes the Memorial Bridge is closed to all modes of traffic. 

 

Background 

One option currently being re-evaluated as part of the Maine-New Hampshire Connections Study 

is that the Memorial Bridge would be closed, thus reducing the number of Piscataqua River 

Bridge crossings from three down to two.  The Study has already documented that hundreds of 

bicyclists and pedestrians use the Memorial Bridge each day.  This documentation occurred in 

two parts: 1) actual bicycle and pedestrian counts conducted and summarized as part of the 

Study, and 2) bicycle and pedestrian origin and destination survey, also conducted as part of the 

Study.  These two pieces of data provide the necessary information to estimate the potential 

usage of the proposed bus transit system. 

 

Approximately 640 pedestrians and 330 bicycles use the Memorial Bridge on an average 

summer weekday based on data collected as part of this Study. Therefore, if the Memorial 

Bridge were closed, it is important to determine the potential for those existing bicycle-

                                                           
1
 USDOT, Policy Statement on Bicycle and Pedestrian Accommodation, Regulations and Recommendations, 

March 2010, (www.fhway.dot.gov/environment/bikeped/policy_accom.htm) 

http://www.fhway.dot.gov/environment/bikeped/policy_accom.htm
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pedestrian trips to shift to a bus transit system.  This memorandum assumes that the proposed 

bus transit system would be a zero-fare (no charge to the rider), high frequency system that 

would be considered a reasonable replacement to the existing infrastructure.  This memorandum 

also assumes that the start-up capital cost and operations costs would be funded through the 

Study period (Year 2035) to service the estimated demand.   

 

Definition of the Proposed Bus Transit System 

Before evaluation can begin, we must first define the key elements of the proposed bus transit 

system.  These key elements include system route, station stops, bus headway (time between 

buses), and hours of operation.   
 

The proposed bus transit system route was assumed based on two objectives: 1) service or be in 

close proximity to the majority of the origins and destinations identified in the bicycle-pedestrian 

O&D survey, and 2) be time competitive with the existing origins and destinations factoring in 

the alternate travel time if bicycles and pedestrians switched to the Sarah Mildred Long Bridge.  

 

Figure 1 below identifies the proposed bus transit system route and station stops. 

 

Figure 1 – Proposed Bus Transit System Route and Station Stops 

 
As seen from the above Figure, the proposed bus transit system services primarily the 

downtowns of Portsmouth and Kittery, and Badger Island.  The majority of the origins and 

destinations identified in the bicycle-pedestrian O&D survey also service these same areas.  Five 

station stops were identified: 1) South end of existing Memorial Bridge on Daniel Street, 2) 

Portsmouth Downtown area  (Market and Bow Street), 3) Kittery downtown (Government and 

Newmarch Street near entrance to PNSY), 4) US Route 1at Government and Walker Street  (near 
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Gourmet  Alley and John Paul Jones Park), and 5) Badger Island.  The final route and stops 

could be modified if deemed appropriate to better serve Study Area needs. 

 

Next, bus headway needed to be assumed.  Since time and convenience are key factors in bus 

transit system utilization, a convenient 10-minute headway was assumed.  10 minute headways 

minimize waiting time and are common in high-frequency services.  The one-way route distance 

is approximately 2.5 miles and the travel time with stops and recovery is estimated to be 15 

minutes.  The roundtrip travel time is estimated to be 30 minutes.  To operate the service, three 

(3) buses are required.  A fourth is assumed to be needed as a spare. 

 

Finally, hours of operation were assumed.  Given the documented high demand of bicycles and 

pedestrians using the Memorial Bridge for all trip purposes, an 18-hour day (5am – 11 pm), 365 

day per year service was assumed.  This length of day service is anticipated to cover the majority 

of all bicycle and pedestrian trips crossing the Memorial Bridge. 

 

Methodology 

The evaluation was undertaken in four steps: 

1) Estimate potential ridership for the proposed bus transit system 

2) Estimate the capital and operating costs of the proposed bus transit system 

3) Estimate the resulting bicycle and pedestrian usage on the Sarah Mildred Long Bridge 

with the proposed bus transit system 

4) Observations if proposed bus transit system meets intent of current policies on Bicycle 

and Pedestrian Accommodation s and overall Study Purpose and Need  

 

Methodologies and assumptions for each of these steps are defined below. 

 

Step 1 – Estimate potential ridership. 

First, HNTB estimated current trip times from trips lengths for bicycles and pedestrians, based 

on the weekday data available from the bicycle and pedestrian origin and destination survey.  

Understanding trip time was essential in determining which trip purposes might shift to bus 

transit vs. either eliminating the trip across the river altogether or maintaining their current mode 

via the Sarah Long Bridge. A weekday
2
 trip time summary (in minutes) for both bicycles and 

pedestrians is provided in Table 1
3
.  The Table identifies the proportion of bicycle and pedestrian 

trips that are occurring within the identified trip times.   

 

                                                           
2
 Weekday O&D data was evaluated only as this data corresponds to the summer weekday peak hour design 

period analyzed for the Connections Study.  Weekend volumes are approximate 80% higher than weekday based 

on data collected. 

3
 Trip time estimates for bicycles assumed an average bicycle speed of 10 mph.  Trip time estimates for pedestrians 

assumed a normal walking speed of 4 feet per second.  
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Table 1 – Weekday Bicycle and 

Pedestrian Trip Time Summary 

 Bike Ped Overall 

0 to 15 min 78% 22% 33% 

15 to 35 min 6% 94% 33% 

35+ min 17% 83% 34% 

 

Three important observations may be drawn from Table 1: 

 The majority of shorter trip times (15 minutes or less) are from bicyclists crossing the 

Memorial Bridge 

 The majority of longer trip times (15 or more minutes) are from pedestrians 

 Pedestrians will have a greater tendency to shift to bus transit simply due to travel time 

savings for many origins and destinations.   Bicyclists may be inclined not to switch if 

travel time savings are not realized.   

 

Second – HNTB reviewed the weekday trip purpose and estimated the percent of bicycle and 

pedestrian trips by trip purpose that would be likely to shift to the proposed bus transit system.  

This began by summarizing weekday bicycle-pedestrian origin and destination data and 

determining the percentage of each trip purpose, by trip mode (bicycle or pedestrian), that 

currently crosses the Memorial Bridge.  Table 2 below summarizes trip purpose and type for all 

weekday trips.    

 

Table 2 – Weekday Trip Purpose and Type Summary from O&D (% of Trips) 
Purpose Bike Pedestrian Total 

Exercise 3.4% 16.4% 19.8% 

Food 3.4% 5.2% 8.6% 

Home 0.0% 2.6% 2.6% 

Personal Business 3.4% 7.8% 11.2% 

Recreation/Leisure 10.3% 7.8% 18.1% 

Shopping 0.0% 2.6% 2.6% 

Work 14.7% 22.4% 37.1% 

Totals 35.3% 64.7% 100.0% 

 

Three important observations may be drawn from Table 2: 

 Work is the highest percentage of weekday trip purpose for both bicyclists and 

pedestrians (14.7% and 22.4%) respectively. 

 Overall, exercise and recreation/leisure weekday trip purpose are the next two highest 

percentages (19.8% and 18.1%) respectively. 

 Collectively, these three weekday trip purposes account for 75% of all trips crossing the 

Memorial Bridge.  Understanding the potential for these trip types to shift to a bus transit 

system is key to estimating potential ridership.   

 

Third, HNTB estimated the likelihood that the various trip purposes would shift to the proposed 

bus transit system.  These estimates were based on engineering judgment regarding trip purpose 
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and whether a specific origin or destination was identified during the survey.  It should be noted 

that a portion of the trips not identified to shift to the proposed bus transit system may change 

transportation modes.  This means that existing bicycle and pedestrian trips may shift to vehicles 

due to the additional time and distance, and purpose of their trip.  This shift in transportation 

modes was not estimated as part of this task. 

 

Table 3 identifies our key assumptions in estimating the shift percentages identified below in 

Table 4.  

 

Table 3 – Key Trip Purpose Shift Assumptions 

Trip Purpose Key Trip Purpose Assumption 

Exercise 

Exercise trips will not shift as destination is likely same as origin and 

crossing bridge is not essential element for trip purpose.  

Food 

100% shift to transit system assumed if same or less trip time is 

estimated.  Trip will not shift to transit system if trip time is greater.   

Home 

All home trips will shift to transit system as home is assumed critical 

origin or destination.  O&D data suggests these are likely work related 

trips.  

Personal Business 

100% shift to transit system assumed if same or less trip time is 

estimated.  Trip will not shift to transit system if trip time is greater.   

Recreation/Leisure 

Shift to transit system to be assumed only if trip is to a specific 

destination.  Trip will not shift if unspecified trip origin or destination. 

Shopping 

100% shift to transit system assumed if same or less trip time is 

estimated.  Trip will not shift to transit system if travel time is greater. 

Work 

100% pedestrian work trips will shift.  100% of bike work trips will shift 

unless travel time is less via bicycle mode.   

 

The assumptions identified in Table 3 represent HNTB’s engineering judgment regarding the 

likelihood that a bicycle or pedestrian trip will shift.  It is governed by two basic principles: (1) 

for a given trip purpose, work trips and trips to specific origins or destinations are more likely to 

shift than others; and (2) for bicyclists and pedestrians, the likelihood of shifting is dependent on 

the comparative trip time.  Table 4 below summarizes the weekly shift assumption percentages 

by trip purpose and type.  These percentages were estimated based on the assumptions identified 

in Table 3 above and by comparing travel times by mode against estimated transit route times.
4
 

 

 

 

 

 

 

                                                           
4
 Origin destination data summarized by trip mode and purpose is provided in Appendix A.   
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Table 4 – Weekday Shift Assumptions by Trip Purpose and Type (% shift to Transit) 
Purpose Bike Pedestrian 

Exercise 0% 0% 

Food 0% 100% 

Home N/A
5
 100% 

Personal Business 0% 100% 

Recreation/Leisure 42% 33% 

Shopping N/A
5
 100 

Work 33% 100% 

 

Three important observations may be drawn from Table 4: 

 Shifts are anticipated to be the highest from work trips (33% and 100% for bikes and 

peds respectively), home trips (100% for peds), and for personal business trips (100% for 

peds). 

 Shifts are anticipated to be the lowest from exercise trips (0% for both bikes and peds), 

personal business trips (0% for bikes due to increased travel times), and recreation/leisure 

trips (42% and 33% for bikes and peds respectively). 

 Pedestrians are likely to have a greater propensity to switch to the proposed bus transit 

system due to travel time saving and specific origin and destinations.   

 

 

Fourth, HNTB estimated the total percentage of trips that would shift to the proposed bus transit 

system.   This was determined by multiplying the percentages from Table 4 by the number of 

bicycle and pedestrian trips by trip type.  This yielded the estimated number of potential trips to 

shift which were then divided by the total number of trips. 

 

Table 5 summarizes the percent of trips estimated to shift to the proposed transit system by trip 

type, by trip mode, and overall. 

 

 

Table 5 - Estimated Percent (%) of Trips to Shift to Transit 

Purpose Bike Pedestrian Total 

Exercise 0% 0% 0% 

Food 0% 100% 60% 

Home 100% 100% 100% 

Personal Business 0% 100% 69% 

Recreation/Leisure 42% 33% 38% 

Shopping 0% 100% 100% 

Work 33% 100% 74% 

                                                           
5
 Not applicable – no documented bicycle trips for this trip purpose 
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Totals 26% 67% 52% 

From Table 5, we see that overall 52% of the existing bicycle-pedestrian trips crossing the 

Memorial Bridge are estimated to shift to the proposed bus transit system.  Bicycles account for 

26% of these trips, while pedestrians comprised a greater percentage at 67%.  Results identified 

in Table 5 are summarized in Appendix A.   

 

 

Step 2 – Estimate Capital and Operating Costs 

Capital and operating costs were estimated next.  These are the required start-up and 

infrastructure costs required to establish the bus transit system identified above.   

 

Capital Costs 

The major capital cost elements and assumed costs are identified below: 

 

 Buses (4 assumed) 

o 28 passenger mini-bus 

o ADA lift system 

o Bicycle rack 

o Four year service life 

o Estimated capital cost of $225,000 per vehicle
6
 

 

 System Infrastructure Needs 

o Weather enclosed shelters at each stop ($35,000 each) 

o Service call buttons or phones provided for security ($4,000 each) 

o Lighting ($4,500 per location) 

o Signage ($4,000 per location) 

o Utility connections (power) – ($4,500 per location) 

o Minor street improvements to incorporate the stops ($25,000 per location) 

o It is assumed that the Contractor hired to operate the service provides the 

maintenance and storage base for the equipment and the operations control center 

 

The total estimated capital cost for all items identified above, including contingency and 

engineering costs is $1,409,625.  Table 6 below provides a summary of the proposed bus transit 

system capital costs.   

 

 

 

 

 

 

 

 

                                                           
6
 Cost provided by MaineDOT based on similar type bus used for Island Explorer 
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Table 6 – Proposed Bus Transit System Capital Costs 
Item Quantity Unit Cost Cost 

Vehicles    

Buses 4  $      225,000   $     900,000  

   Sub-Total - Vehicles   $     900,000  

Infrastructure    

Bus Shelters 5  $        35,000   $     175,000  

Signage 5  $          4,000   $       20,000  

Other 5  $          3,000   $       15,000  

Call Boxes 5  $          4,000   $       20,000  

Road Work 5  $        25,000   $     125,000  

Utilities 5  $          4,500   $       22,500  

   Sub-total   $     377,500  

   Contingency (20%)   $       75,500  

  

 Engineering/Design/Const 

(15%)   $       56,625  

   Sub-Total - Infrastructure   $     509,625  

    

Total Capital Cost    $ 1,409,625 

 

 

Operating Costs 

The major operating cost elements and assumed costs are identified below: 

 

 Cost per vehicle/hour - $85 

 Number of vehicles in service at any given time – 3 

 Service hours/day – 18 

 Days of operation – 365 

 

The total estimated annual operating cost based on the items identified above is $1,675,350.  

Table 7 below provides a summary of the proposed bus transit system operating costs. 

 

 

 

Table 7 – Proposed Bus Transit System Operating Costs 
Number of Vehicles Service Span Vehicle Hours 

3 18 hours 54 

   

 Operating Cost Estimate  

 Cost/Vehicle Hour $                85 

 Daily Operating Cost $          4,590 

 Service Days/Year 365 

 Annual Operating Cost $  1,675,350 
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Life Cycle Costs 

Using the above costs, 100-year life cycle costs were estimated using a discount rate of 4.0%.  

Total life cycle costs for the proposed bus transit system are almost $48,000,000.  These are 

summarized below in Table 8 and assume a 4% discount rate. 

 

 

Table 8 – Summary of 100-Year Life Cycle Cost 

for Proposed Transit System 

Activity Net Present Worth 

Capital Costs $1,409,625.00 

O&M Costs $41,054,450.07 

Bus Replacement Costs $5,193,646.05 

Total Life-Cycle Costs $47,657,721.12 

 

 

Step 3 - Estimate of Resulting Bicycle and Pedestrian Usage on the Sarah Mildred Long Bridge 

with Proposed Bus Transit System 

Assuming the proposed bus transit system is in place, the resulting bicycle and pedestrian usage 

on the Sarah Mildred Long was estimated next.  The purpose of this estimation is to understand 

the percentage and magnitude of bicyclists and pedestrians who would possibly shift their 

current path of travel.  This estimate does not include a determination of new trips crossing the 

Sarah Mildred Long if bicycle and/or pedestrian facilities were provided as data is not available 

to estimate this number of trips.   

 

Using data from Tables 4 and 5 above, along with the Origin and Destination trip summary 

provided in Appendix A, the following percentage of trips estimated to use the Sarah Mildred 

Long is summarized in Table 9 below.   

 

 

 

Table 9 - Estimated Percent (%) of Trips to Shift to Sarah Mildred Long 
Purpose Bike Pedestrian 

Exercise * * 

Food 100% 0% 

Home N/A
5
 0% 

Personal Business 100% 0% 

Recreation/Leisure * * 

Shopping N/A
5
 0% 

Work 67% 0% 

Totals 47% 0% 

* - Percent shift is likely undeterminable due to unknown trip path propensity 
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Table 9 above assumes that all existing non-exercise or recreational pedestrian trips would not 

shift to the Sarah Mildred Long due to the additional trip time compared to transit, however it is 

possible that a small number of trips may shift. We see that from Table 9 above that food, 

personal business, and work bicycle trips are likely to shift to the Sarah Mildred Long.  This is 

based on the travel time comparison as compared to using the proposed bus transit system and 

that the Sarah Mildred Long provides shoulders under all bridge options.   

 

These trips estimated to shift to the Sarah Mildred Long account for approximately 47% of all 

bicycle trips and approximately 16% of all trips currently crossing the Memorial Bridge today.  

This is consistent with the findings in Step 1 above.   

 

Step 4 – Observations on Proposed Bus Transit System. 

The proposed bus transit system is likely to be utilized by certain bicycle and pedestrian trips 

where a travel time savings is identified and/or trip purpose is consistent with typical bus transit 

system use.  Based on the methodology and assumptions identified in this Technical 

Memorandum, the percentage of all current weekday bicycle and pedestrian trips crossing the 

Memorial Bridge estimated to shift to this proposed bus transit system is approximately 52%.   

 

Several observations relative to the estimated usage of the proposed bus transit system and 

current bicycle and pedestrian policies can be made and are noted below: 

 

 The number of weekday bicycles and pedestrians crossing the river is estimated to be 

reduced by about half.  This percentage is likely to be higher during weekends due to the 

higher proportion of exercise and recreation/leisure trips. New ridership will be attracted 

by transit but is indeterminable at this time. 

 Current Memorial Bridge pedestrian trips crossing the Piscataqua River likely will not 

choose to walk the additional distance to get to the Sarah Mildred Long Bridge. The 

majority (67%) will shift to the proposed bus transit system.  his is due to numerous 

factors, including the percentage shift of pedestrians to bus transit noted above, , and new 

pedestrian friendly facilities located on either side of this bridge.  Vehicle speeds and 

heavy truck useage will be deterrents. 

 With the removal of the Memorial Bridge, a portion of existing bicycle trips are likely to 

shift to the Sarah Long Bridge due to trip purpose or travel time savings compared to the 

proposed bus transit system. Bicycle and pedestrian trips no longer crossing the 

Piscataqua River may have some level of economic impact on local businesses if they 

are crossing the bridge to reach a business located in proximity to the Memorial Bridge. 

However, overall economic impacts regionally would likely be unaffected as alternate 

businesses are available on the same side of the river. 

 The potential negative effect in terms of reducing overall bike and pedestrian use in the 

area based on those bicycle and pedestrian trips that no longer cross the Piscataqua River 

and also do not use the proposed bus transit system was not evaluated.  These trips may 

no longer occur based on the availability and condition of alternate bicycle and 

pedestrian facilities within the Study Area.  Generally speaking, high bicycle and 

pedestrian usage within a region is directly linked to adequate and available facilities. It 

should be noted that a portion of the trips not identified to shift to the proposed bus 



11 

 

transit system may change transportation modes.  This means that existing bicycle and 

pedestrian trips may shift to vehicles due to the additional time and distance, and purpose 

of their trip.  This shift in transportation modes was not estimated as part of this task. 

 The proposed bus transit system would likely attract ridership in addition to the numbers 

identified in this Technical Memorandum.  This is due to the fact that regular transit 

service does not exist today between Kittery and Portsmouth and the proposed bus transit 

service is zero-fare and high frequency. The quantity of this additional ridership was not 

evaluated as data is not available for people that do not currently make bicycle or 

pedestrian crossings because of the existing lack of transit service between these two 

communities. 

 The Memorial Bridge and Route 1 through Portsmouth and Kittery are part of the East 

Coast Greenway and Maine’s Eastern Trail.  Elimination of the Memorial Bridge would 

require relocation of these designated routes and a potentially higher level of bicycle 

facilities on the Sarah Mildred Long Bridge.  

 The Study’s Purpose and Need Statement contains multiple needs and goals that directly 

relate to multi-modal mobility and accessibility.  The proposed bus transit system 

provides a new type of multi-modal benefit that does not exist today.  It will likely result 

in a  reduction in overall number of bicycle and pedestrian trips crossing the river today 

due to the elimination of direct connections and easy accessibility between Kittery and 

Portsmouth Downtowns. New trips may be attracted with the proposed bus transit 

system. 

  The United States Department of Transportation’s (USDOT) Policy Statement on 

Bicycle and Pedestrian Accommodation
7 

identifies support by USDOT of fully 

integrated transportation networks.  Interpretation of this Policy Statement suggests that 

the likely reduction in number of documented pedestrian and bicycle trips between 

Portsmouth and Kittery may have quality of life and community impacts.  The proposed 

bus transit system may also have positive impacts by supplementing the limit of the 

bicycle and pedestrian network in the Study Area.  The pros and cons and extent of these 

impacts will very clearly need to be weighed against the Study Purpose and Need and 

feasibility of funding for the recommended Study Alternative.   
 
 

 

                                                           
7
  See Appendix B 



12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A – BICYCLE/PEDESTRIAN ORIGIN AND DESTINATION DATA 
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APPENDIX B - United States Department of Transportation’s (USDOT) Policy Statement on 

Bicycle and Pedestrian Accommodation 



Record Time Period Direction Transport Type State Purpose Origin Destination Trips per week Months per year

US 1 Distance 

(mi) US 1 Time (min)

US 1A Distance 

(mi)

US 1A Time 

(min)

Time Difference 

(min)

Trip Difference 

(Miles) To Station Wait Time

From 

Station Route Time Total

Shift to Transit 

due to Travel 

Time Savings

Rides 

Transit

36 9 NB Pedestrian ME All Kittery Portsmouth 7+ 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 N/A No
6 1 SB Bike NH Exercise Portsmouth Portsmouth 4 9 1.8 10.8 2 12 1.2 0.0-0.5 N/A No
23 4 SB Bike ME Exercise Kittery Market Square 1 6 1.4 8.4 2.6 15.6 7.2 1.0-1.5 N/A No
57 13 SB Bike ME Exercise Kittery Kittery 3 6 1.8 10.8 2 12 1.2 0.0-0.5 N/A No
87 18 NB Bike ME Exercise Rye, NH Kittery 5 9 6 36 8 48 12 2.0 < N/A No
2 1 NB Pedestrian NH Exercise Portsmouth Portsmouth 5 7 1.8 39.56 2 43.96 4.395604396 0.0-0.5 N/A No
3 1 NB Pedestrian NH Exercise Portsmouth Portsmouth 5 7 1.8 39.56 2 43.96 4.395604396 0.0-0.5 N/A No
7 1 SB Pedestrian ME Exercise Kittery Kittery 3 12 1.8 39.56 2 43.96 4.395604396 0.0-0.5 N/A No
25 5 SB Pedestrian NH Exercise PNS PNS 5 12 2.5 54.95 6 131.87 76.92307692 2.0 < N/A No
31 7 NB Pedestrian NH Exercise Portsmouth Warrens 4 8 0.7 15.38 2.5 54.95 39.56043956 1.5-2.0 N/A No
33 8 NB Pedestrian NH Exercise Portsmouth Portsmouth 5 12 1.8 39.56 2 43.96 4.395604396 0.0-0.5 N/A No
34 8 NB Pedestrian NH Exercise Portsmouth Portsmouth 5 12 1.8 39.56 2 43.96 4.395604396 0.0-0.5 N/A No
40 10 NB Pedestrian NH Exercise Portsmouth Portsmouth 5 11 1.8 39.56 2 43.96 4.395604396 0.0-0.5 N/A No
41 10 NB Pedestrian NH Exercise High School Government Street 1 12 1.4 30.77 2.6 57.14 26.37362637 1.0-1.5 N/A No
42 10 NB Pedestrian ME Exercise Badger Island Post Offices 5 10 0.5 10.99 3 65.93 54.94505495 2.0 < N/A No
49 12 NB Pedestrian ME Exercise Kittery Kittery 4 10 1.8 39.56 2 43.96 4.395604396 0.0-0.5 N/A No
56 13 SB Pedestrian ME Exercise Kittery Prescott Park 4 6 1.4 30.77 2.6 57.14 26.37362637 1.0-1.5 N/A No
62 14 NB Pedestrian NH Exercise Home Warrens 1 4 1.4 30.77 2.5 54.95 24.17582418 1.0-1.5 N/A No
71 15 SB Pedestrian OTHER Exercise Badger Island Badger Island 1 1 0.00 0.00 0 N/A No
84 18 SB Pedestrian ME Exercise Kittery Portsmouth 7+ 12 1.4 30.77 2.6 57.14 26.37362637 1.0-1.5 N/A No
98 20 SB Pedestrian OTHER Exercise Friend's Home Prescott Park 2 0 0.00 0.00 0 N/A No
100 21 SB Pedestrian ME Exercise Kittery John Paul Jones 7 12 1.5 2.6 57.14 57.14 1.0-1.5 N/A No
107 22 SB Pedestrian NH Exercise Portsmouth Portsmouth 1 12 1.8 39.56 2 43.96 4.40 0.0-0.5 N/A No
117 24 SB Pedestrian NH Exercise Portsmouth Portsmouth 7 1.8 39.56 2 43.96 4.40 0.0-0.5 N/A No
44 11 NB Bike NH Food Portsmouth Pea Bakery 4 12 1.4 8.4 2.6 15.6 7.20 1.0-1.5 2 5 2 15 24 No No
45 11 NB Bike NH Food Portsmouth Pea Bakery 7 12 1.4 8.4 2.6 15.6 7.20 1.0-1.5 2 5 2 15 24 No No
58 14 NB Bike NH Food Portsmouth Warrens 1 3 1.4 8.4 2.5 15 6.60 1.0-1.5 2 5 1 12 20 No No
97 20 SB Bike ME Food Kittery Salvation Army 7+ 12 1.5 9 3 18 9.00 1.5-2.0 7 5 0 12 24 No No
30 6 NB Pedestrian NH Food Portsmouth Warrens 1 1 0.7 15.38 2.5 54.95 39.56 1.5-2.0 6.6 5 2.2 12 25.8 Yes Yes
48 12 NB Pedestrian ME Food Portsmouth Kittery 4 2 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
53 13 SB Pedestrian ME Food Kittery Portsmouth 3 7 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
75 16 SB Pedestrian ME Food Kittery Portsmouth 2 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
92 19 SB Pedestrian ME Food Kittery Portsmouth 5 2 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
105 21 SB Pedestrian NH Food Kittery Flatbreads 7+ 3 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
59 14 NB Pedestrian ME Home Portsmouth Kittery 1 5 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
73 16 NB Pedestrian ME Home Downtown Badger Island 7+ 1 0.5 10.99 2.5 54.95 43.96 2.0 < 2.2 5 0 18 25.2 Yes Yes
83 18 NB Pedestrian ME Home Portsmouth Kittery 3 9 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
14 2 SB Bike ME Personal Business Kittery The Square in Portsmouth 5 12 1.4 8.4 2.6 15.6 7.20 1.0-1.5 0.6 5 0 12 17.6 No No
35 8 NB Bike ME Personal Business Kittery Appointment 5 5 0 0 0.00
68 15 NB Bike NH Personal Business Portsmouth Golden Harvest 4 12 1.4 8.4 2.6 15.6 7.20 1.0-1.5 0 5 1.8 15 21.8 No No
109 22 NB Bike ME Personal Business Prescott Park Kittery 3 8 1.4 8.4 2.6 15.6 7.20 1.0-1.5 0.6 5 0 12 17.6 No No
16 3 SB Pedestrian NH Personal Business Kittery Market Square 2 6 1.4 30.77 2.6 57.14 26.37 1.0-1.5 0 5 2.2 12 19.2 Yes Yes
19 3 NB Pedestrian ME Personal Business Painted Frog 7+ 12 0.00 0.00 0.00
20 3 NB Pedestrian ME Personal Business Post Office Kittery 5 8 1.4 30.77 2.6 57.14 26.37 1.0-1.5 0 5 0 12 17 Yes Yes
29 6 SB Pedestrian NH Personal Business Portsmouth Spa 7 12 0.7 15.38 2.5 54.95 39.56 1.5-2.0 6.6 5 2.2 12 25.8 Yes Yes
46 11 SB Pedestrian ME Personal Business Kittery Portsmouth 5 3 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
50 12 NB Pedestrian NH Personal Business Downtown Kittery 4 6 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
104 21 NB Pedestrian NH Personal Business Portsmouth Badger Island 7+ 3 0.5 10.99 3 65.93 54.95 2.0 < 2.2 5 0 18 25.2 Yes Yes
106 21 SB Pedestrian ME Personal Business Badger Island Starbucks 7+ 3 0.5 10.99 2.6 57.14 46.15 2.0 < 0 5 2.2 18 25.2 Yes Yes
116 24 NB Pedestrian NH Personal Business Portsmouth Kittery 4 3 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
1 1 NB Bike ME R/L Kittery Library 5 6 2 12 2.6 15.6 3.60 0.5-1.0 Yes
10 2 SB Bike ME R/L Kittery Rye, NH 2 8 6 36 8 48 12.00 2.0 < Yes

13 2 NB Bike NH R/L Cafe Kilem Government Street 7+ 6 0.8 4.8 2.3 13.8 9.00 1.5-2.0 Yes
15 3 NB Bike NH R/L Seabrook, NH Lunch 1 1 15.5 93 17.2 103.2 10.20 1.5-2.0 No
22 4 NB Bike NH R/L Rye Bellemarsh 5 9 16.4 98.4 17.3 103.8 5.40 0.5-1.0 No
27 6 NB Bike OTHER R/L Home Exploring 2 1 0 0 0.00 No
28 6 NB Bike OTHER R/L Home Exploring 2 1 0 0 0.00 No
43 11 NB Bike ME R/L Kittery Prescott Park 7 4 1.4 8.4 2.6 15.6 7.20 1.0-1.5 5/12 = 42% Yes
79 17 SB Bike OTHER R/L Salisbury, MA Salisbury, MA 1 0 40 240 40 240 0.00 No
90 18 SB Bike OTHER R/L Downtown Kittery 7 0 1.4 8.4 2.6 15.6 7.20 1.0-1.5 No
91 18 SB Bike OTHER R/L Downtown Kittery 7 0 1.4 8.4 2.6 15.6 7.20 1.0-1.5 No
99 20 NB Bike ME R/L Prescott Park Kittery 3 6 1.4 8.4 2.6 15.6 7.20 1.0-1.5 Yes
9 2 NB Pedestrian ME R/L Kittery Prescott Park 7+ 6 1.4 30.77 2.6 57.14 26.37 1.0-1.5 Yes
17 3 NB Pedestrian OTHER R/L Sheriton Kittery 1 1 1 21.98 2.6 57.14 35.16 1.5-2.0 No
18 3 NB Pedestrian OTHER R/L Sheriton Kittery 1 1 1 21.98 2.6 57.14 35.16 1.5-2.0 No
69 15 NB Pedestrian OTHER R/L Portsmouth Badger Island 1 1 0.5 10.99 2.5 54.95 43.96 2.0 < No
70 15 SB Pedestrian ME R/L Kittery Prescott Park 6 10 1.4 30.77 2.6 57.14 26.37 1.0-1.5 3/9 = 33% Yes
80 17 SB Pedestrian ME R/L Kittery Portsmouth 7+ 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 No
82 17 SB Pedestrian NH R/L Warrens Portsmouth 1 0 1.4 30.77 2.6 57.14 26.37 1.0-1.5 Yes

Transit Alternative Time Elements



93 19 NB Pedestrian ME R/L Kittery Kittery 5 12 1.5 32.97 2 43.96 10.99 0.5-1.0 No
112 23 SB Pedestrian ME R/L Kittery Downtown 5 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 No
38 9 NB Pedestrian ME Shopping Portsmouth Gary's Beverage 2 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
39 9 NB Pedestrian NH Shopping Portsmouth Thrift Store 2 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 2.2 5 0 12 19.2 Yes Yes
78 17 NB Pedestrian OTHER Shopping Portsmouth Badger Island 1 2 0.5 10.99 2.5 54.95 43.96 2.0 < 2.2 5 0 18 38.4 Yes Yes
11 2 SB Bike ME Work Home Salvation Army 7+ 12 1.5 9 2.6 15.6 6.60 1.0-1.5 7 5 0 12 24 No No
21 3 SB Bike NH Work Kittery Dennett Studios 1 9 2.1 12.6 2.7 16.2 3.60 0.5-1.0 7 5 0 12 24 No No
37 9 NB Bike ME Work Portsmouth Kittery 7+ 12 1.4 8.4 2.6 15.6 7.20 1.0-1.5 2.2 5 0 12 19.2 No No
51 12 NB Bike ME Work Kittery Point Portsmouth 7+ 12 3.4 20.4 4.9 29.4 9.00 1.0-1.5 0 No No
54 13 SB Bike NH Work Home PNS 5 3 0 0 0.00
55 13 SB Bike ME Work Kittery Downtown 6 4 1.4 8.4 2.6 15.6 7.20 1.0-1.5 2.2 5 0 12 19.2 No No
60 14 SB Bike ME Work Kittery Portsmouth 7+ 1.4 8.4 2.6 15.6 7.20 1.0-1.5 2.2 5 0 12 19.2 No No
64 14 SB Bike NH Work PNS Portsmouth 7 12 1.9 11.4 3.7 22.2 10.80 1.5-2.0 2.2 5 0 12 19.2 Yes Yes
81 17 SB Bike NH Work PNS Portsmouth 5 12 1.9 11.4 3.7 22.2 10.80 1.5-2.0 2.2 5 0 12 19.2 Yes Yes
95 20 SB Bike NH Work PNS Portsmouth 7 8 1.9 11.4 3.7 22.2 10.80 1.5-2.0 2.2 5 0 12 19.2 Yes Yes
96 20 SB Bike NH Work PNS Portsmouth 7 8 1.9 11.4 3.7 22.2 10.80 1.5-2.0 2.2 5 0 12 19.2 Yes Yes
101 21 NB Bike OTHER Work Friend's Home Ceres Bakery 7 12 0 0 0.00
102 21 SB Bike NH Work PNS Portsmouth 5 6 1.4 8.4 2.6 15.6 7.20 1.0-1.5 1 5 0 12 18 Yes Yes
110 22 NB Bike OTHER Work School by Rotary Kittery 3 0 2.1 12.6 2.4 14.4 1.80 0.0-0.5 7 5 0 18 30 No No
111 23 NB Bike ME Work Elliot Market Square 3 12 7 42 7.6 45.6 3.60 0.5-1.0 Really long distance will keep riding bike No No
114 23 NB Bike ME Work Pease Trade Port Kittery 3 6 4.4 26.4 4.9 29.4 3.00 0.5-1.0 Really long distance will keep riding bike No No
115 24 SB Bike ME Work Kittery Portsmouth 7+ 12 1.4 8.4 2.6 15.6 7.20 1.0-1.5 2.2 5 0 12 19.2 No No
4 1 SB Pedestrian ME Work Kittery Best Buy 2 2 3.5 76.92 4.3 94.51 17.58 0.5-1.0 N/A Yes
5 1 SB Pedestrian ME Work Kittery Best Buy 2 2 3.5 76.92 4.3 94.51 17.58 0.5-1.0 N/A Yes
8 1 NB Pedestrian ME Work Badger Island Works on Bridge 7+ 12 0.2 4.40 0.00 -4.40 N/A Yes
12 2 SB Pedestrian ME Work Home Works on Bridge 5 12 0.2 4.40 0.00 -4.40 N/A Yes
24 5 NB Pedestrian ME Work Kittery Muddy River Smokehouse 5 8 1.4 30.77 2.6 57.14 26.37 1.0-1.5 N/A Yes
26 5 NB Pedestrian ME Work Kittery Downtown 7 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 N/A Yes
32 8 SB Pedestrian NH Work Portsmouth Kittery 3 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 N/A Yes
47 12 SB Pedestrian ME Work Kittery The Blue Mermaid 2 10 1.4 30.77 2.6 57.14 26.37 1.0-1.5 N/A Yes
52 13 SB Pedestrian ME Work Kittery Portsmouth 7+ 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 N/A Yes
61 14 SB Pedestrian NH Work PNS Portsmouth 1 5 1.9 41.76 3.7 81.32 39.56 1.5-2.0 N/A Yes
63 14 SB Pedestrian NH Work Portsmouth PNS 5 12 1.9 41.76 3.7 81.32 39.56 1.5-2.0 N/A Yes
65 15 NB Pedestrian ME Work Prescott Park Kittery 7+ 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 N/A Yes
66 15 SB Pedestrian NH Work PNS Portsmouth 7+ 11 1.9 41.76 3.7 81.32 39.56 1.5-2.0 N/A Yes
67 15 SB Pedestrian ME Work Kittery Portsmouth 7+ 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 N/A Yes
72 16 SB Pedestrian NH Work PNS Hampton 5 12 13 285.71 14.4 316.48 30.77 1.0-1.5 N/A Yes
74 16 SB Pedestrian NH Work PNS Portsmouth 7+ 12 1.9 41.76 3.7 81.32 39.56 1.5-2.0 N/A Yes
76 16 SB Pedestrian NH Work PNS Portsmouth 7 12 1.9 41.76 3.7 81.32 39.56 1.5-2.0 N/A Yes
77 16 SB Pedestrian NH Work PNS Portsmouth 5 7 1.9 41.76 3.7 81.32 39.56 1.5-2.0 N/A Yes
85 18 SB Pedestrian NH Work Portsmouth Kittery 7+ 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 N/A Yes
86 18 SB Pedestrian NH Work PNS Portsmouth 3 7 1.9 41.76 3.7 81.32 39.56 1.5-2.0 N/A Yes
88 18 SB Pedestrian NH Work PNS Portsmouth 5 12 1.9 41.76 3.7 81.32 39.56 1.5-2.0 N/A Yes
89 18 SB Pedestrian NH Work Beach Pea Bakery Portsmouth 7+ 12 1.9 41.76 2.6 57.14 15.38 0.5-1.0 N/A Yes
94 19 NB Pedestrian ME Work The 100 Club Kittery 6 12 0.00 0.00 0.00 N/A Yes
103 21 NB Pedestrian ME Work Marshalls Kittery 7+ 12 2.6 57.14 3.4 74.73 17.58 0.5-1.0 N/A Yes
108 22 SB Pedestrian NH Work PNS Portsmouth 4 12 1.9 41.76 3.7 81.32 39.56 1.5-2.0 N/A Yes
113 23 NB Pedestrian ME Work La Cafe Kittery 7 12 1.4 30.77 2.6 57.14 26.37 1.0-1.5 N/A Yes

Purpose Bike Pedestrian Total Mode Speed (mi/hr) Conversion to Min
Exercise 4 19 23 Pedestrians 2.73 60
Food 4 6 10
Home 0 3 3 Bicycles 10 60
Personal Business 4 9 13
Recreation/Leisure 12 9 21
Shopping 0 3 3
Work 17 26 43 From To Time
Totals 41 75 116 Portsmouth Kittery DT 12

Kittery US 1 15
Badgers Isld 18

Purpose Bike Pedestrian Total
Exercise 3.4% 16.4% 19.8%
Food 3.4% 5.2% 8.6%
Home 0.0% 2.6% 2.6%
Personal Business 3.4% 7.8% 11.2%
Recreation/Leisure 10.3% 7.8% 18.1%
Shopping 0.0% 2.6% 2.6%
Work 14.7% 22.4% 37.1%
Totals 35.3% 64.7% 100.0%

Time Conversion (Miles to minutes)Weekday Trip Purpose and Type Summary from O&D

Transit Service Route Times

Weekday Trip Purpose and Type Summary from O&D (% of Trips)



Purpose Bike Pedestrian Total Notes
Exercise 0% 0% Exercise Trips will not shift
Food 0% 100% Shift to Transit if same or less trip time, goes if more
Home 100% 100% Compare travel times
Personal Business 0% 100% Shift to Transit if same or less trip time, goes if more
Recreation/Leisure 42% 33% Shift to Transit if to specific destination, goes if unspecified trip
Shopping 0% 100% Shift to Transit if same time or less, goes if more
Work 33% 100% All pedestrian trips shift.  All bike trips shift unless travel time is less

* - 100% shift unless trip time is shorter via US 1 Bypass vs. Transit

Purpose Bike Pedestrian Total
Exercise 0 0 0
Food 0 6 6
Home 0 3 3
Personal Business 0 9 9
Recreation/Leisure 5.04 2.97 8.01
Shopping 0 3 3
Work 5.61 26 31.61
Totals 10.65 49.97 60.62

Purpose Bike Pedestrian Total
Exercise 0% 0% 0%
Food 0% 100% 60%
Home 100% 100% 100%
Personal Business 0% 100% 69%
Recreation/Leisure 42% 33% 38%
Shopping 0% 100% 100%
Work 33% 100% 74%
Totals 26% 67% 52%

Estimated Percent (%) of Trips to Shift to Transit

Estimated number of Trips to Shift to Transit

Weekday Shift Assumptions by Trip Purpose and Type (% shift to Transit)



The Portsmouth-Kittery Travel Demand Model was developed for the express purpose of 

preparing vehicle traffic forecasts for the Maine-New Hampshire Connections Study. The 

model makes use of three existing models that cover portions of the model area (the 

Seacoast Regional Travel Demand Model, the New Hampshire Statewide Model, and the 

Maine Statewide Model). The model is based in TransCAD Transportation GIS Software. 

Traffic forecasts are for a summer weekday PM peak hour in the year 2035. The study 

team worked with representatives from New Hampshire DOT, Maine DOT, Rockingham 

Planning Commission, and Southern Maine Regional Planning Commission on the 

approach taken to develop the stand-alone model. The following documents how the 

model was developed, its data sources, and key assumptions. 

 

Model Area 

The extent of the model area is shown in Figure 1. It encompasses portions of 

Portsmouth, New Hampshire and Kittery, Maine. It extends between I-95 Exit 5 

(Portsmouth Circle) in New Hampshire and I-95 Exit 3 (Kittery Rotary) in Maine. The 

model area was selected to include all of the roadways that could be directly affected by 

potential changes in the capacity, location, and traffic speed on the I-95, Sarah Long, and 

Portsmouth Memorial Bridges between Portsmouth and Kittery. The model roadway 



network consists of all functional classifications down to minor collector with some local 

roads where appropriate. 

 

FIGURE 1 –STUDY AREA 

 
 

 



Current Traffic Volumes and Travel Patterns 
Traffic volumes and travel pattern information from several sources were used to 

calibrate the model to current conditions: 

 Summer 2009 weekday PM peak hour volumes on the three bridges and at 23 

intersections from counts conducted for the Maine-New Hampshire Connections 

Study and from other recent counts.  These counts are summarized in Technical 

Memorandum #1. 

 Year 2009 origins and destinations of vehicle, pedestrian, and bicycle trips made 

on the Sarah Long and Memorial Bridges, based on intercept surveys conducted 

as part of the Maine-New Hampshire Connections Study 

 Town of residence information for current employees of the Portsmouth Naval 

Shipyard (PNSY) 

 Year 2000 Census journey-to-work information 

 

Land Use Information 

Traffic analysis zone (TAZ) boundaries were defined to conform to the roadway network 

detail. Each TAZ is intended to represent relatively uniform pockets of current or future 

development. The model contains 99 internal TAZs and 17 external stations. The 

Portsmouth TAZs are the same as defined in the Seacoast Travel Demand Model. The 

Kittery TAZs were defined specifically for this model application and correspond to 

Census geography. Figure 2 identifies the Study Area TAZ boundaries. 

 

FIGURE 2 – STUDY AREA TAZ BOUNDARIES 

 
 



 

 

 

Current and future household and employment information for the Portsmouth TAZs was 

derived directly from the Seacoast Travel Demand Model. Allocation of growth to 

specific TAZs was modified from the Seacoast model assumptions based on detailed 

interviews conducted with local and regional planners (as documented in Technical 

Memorandum 8, Socio-Economic Conditions and Future Projections). Total households 

in areas of Portsmouth within the model area are forecast to grow 9.6 percent by the year 

2035; employment is forecast to grow 32 percent. 

 

Current Kittery TAZ household information was derived from Census information, 

modified as necessary to reflect housing development that has occurred over the past 

decade. Current employment estimates were derived from Maine Department of Labor 

Quarterly Employment and Wages information. Allocation of growth to specific TAZs 

was based on detailed interviews conducted with local and regional planners (as 

documented in Technical Memorandum 8, Socio-Economic Conditions and Future 

Projections).  Total households in areas of Kittery within the model area are forecast to 

grow 21.6 percent by the year 2035; employment is forecast to grow 32 percent. The 

primary employment concentration in the Kittery portion of the model area is PNSY. 

Current employment at PNSY is approximately 4,565 employees. PNSY recently 

announced plans for an additional 450 employees in the near term and an additional 

1,000 employees in the long term, bringing its total to approximately 6,000 employees 

 

The Seacoast, New Hampshire Statewide, and Maine Statewide Models provide 

information on travel patterns between TAZs and at the external stations (i.e. through 

trips). 

 

Regarding traffic growth at external stations, the model assumes the external station 

volumes (split into external-internal, internal-external, and external-external trips) will 

increase at the same rate as the overall trip growth for trips generated within the model 

area (24 percent). 

 

Traffic Assignment 

Traffic assignment in the model is based on the shortest travel time path for each 

individual origin-destination pair. The speed on roads (and in particular, the two lift 

bridges) is assumed to be the function of a single capacity for that particular roadway 

segment. For example, the Sarah Long Bridge is assumed to have a set capacity with a 

particular volume-delay function. This set capacity for Sarah Long Bridge is a function of 

the free-flow capacity of the bridge, reduced to reflect an estimated frequency of 

openings. The model uses the same peak hour volume-delay function and associated 

alpha/beta values that are currently used in the Seacoast Travel Demand Model. 
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      DIRECT IMPACT (sf) 

MAPLOT ADDRESS   MB1  MB2 MB6 

            

1-19-0 1-7 Badgers Island West, 
Kittery 

  1,350 823 673 

      1,350 823 673 



 

 

      DIRECT IMPACT (sf) 

MAPLOT ADDRESS   
SML2 (2 
LANE) 

SML2 (4 
LANE) 

SML2A 
(2 

LANE) 

SML2A 
(4 
LANE) 

2-10-0 9 Dennett Road, Kittery, ME   0 1,355 1,447 1,171 

3-107-0 US Route 1 Bypass, Kittery, 
ME 

  0 2,692 2,499 2,268 

3-106A-0 US Route 1 Bypass, Kittery, 
ME 

  0 1,244 838 1,020 

3-106-0 41 Oak Terrace, Kittery, ME   0 5,011 3,102 4,096 

3-102-0 37 Oak Terr., Kittery, ME 
03904-1556 

  0 1,269 707 860 

3-102A-0 38 Oak Terr., Kittery, ME 
03904-1508 

  0 1,781 965 1,050 

3-90-0 9 US Route 1 Bypass, Kittery, 
ME 03904-1570 

  0 5,163 3,633 2,496 

3-91-0 16-18 Oak Terrace, Kittery, ME   0 2,847 2,276 1,546 

3-92-0 12-14 Oak Terrace, Kittery, ME   0 228 344 0 

3-94-0 28 Bridge St., Kittery 03904-
1558 

  0 1,961 3,005 2,289 

3-93-0 Oak Terrace, Kittery, ME   0 1,399 3,535 4,375 

3-69-0 19 Bridge Street, Kittery, ME   0 3,044 3,001 4,129 

0-0-0  N/A (Kittery, ME)   11 409 0 642 

3-RR 0-0-0  N/A (Kittery, ME)    0 15,324 14,569 18,680 

 town road (Kittery, ME)     1,713 3,691 3,374 

 town road (Kittery, ME)     5,580 6,276 4,250 

0119-0005-
0000 

555 Market Street, Portsmouth, 
NH 

  7,310 13,838 15,411 20,533 

0121-0001-
0000 

Market Street, Portsmouth, NH 
03801 

  1,176 1,832 2,109 3,282 

*0209-0087-
0000 

600 Market Street Ext., 
Portsmouth, NH 03801 

  0 2,614 2,707 2,588 

0141-0020-
0000 

399 Maplewood Avenue #3, 
Portsmouth, NH 03801 

  604 0 
 

1,285 0 

0122-0001-
0000 

121 Northwest Street, 
Portsmouth, NH 03801 

  134 299 47 294 

0122-0002-
0000 

137 Northwest Street, 
Portsmouth, NH 03801 

  93 2,270 0 2,374 

0119-0005-
0000 

555 Market Street, Portsmouth, 
NH 

  0 1,700 0 0 

      9,328 73,573 71,447 81,317 
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Section 1 Purpose and Conduct of the Study 
In June 2009, HNTB—as part of the Maine-New Hampshire Connections Study—conducted an 

origin-destination survey of the lower-level crossings between Portsmouth, NH and Kittery, ME.  

These crossings included the US-1 Bridge (also known as the Memorial Bridge) and the US-1 

bypass bridge (also known as the Sarah Long Bridge).  The purpose of the survey was threefold: 

1. To understand key characteristics of the users of the lower-level crossings; 

2. To compare and contrast the types of trips served by each of the lower-level crossings; 

and, 

3. To provide baseline data to be incorporated into the traffic model developed for the 

Connections Study. 

 

The origin-destination survey (or ―O&D survey‖) was conducted at two stations: 

 U. S. Route 1 – north of the existing drawbridge structure on Badger Island 

 U. S. Route 1 Bypass – just south of the Market Street overpass 

 

The survey locations are depicted in Figure 1. 

 

Figure 1 – Locations of Survey Stations 

 
 

The survey was performed on Tuesday, May 19, 2009, between the hours of 3:00pm and 6:00pm. 

Based on historic data provided by MaineDOT and NHDOT, this is the busiest period during the 

weekday for both bridges. Both northbound and southbound traffic was interviewed.   

 

The conduct of the survey is described in detail in the Roadside Interview Manual prepared by 

HNTB for both MaineDOT and NHDOT.
1
  In brief, the survey proceeded in the following 

manner: 

                                                      
1
 This manual is included in Appendix B of this report. 

US-1 Bypass 

(Sarah Long 

Bridge) Station 

US-1 (Memorial 

Bridge) Station 
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 Each survey station had the following personnel: 

o 3 surveyors dedicated to each direction of travel; 

o 2 flaggers (one for each direction) to stop vehicles; 

o 1 law enforcement officer to ensure safe operations; and 

o 1 crew chief to provide supervision of the survey and to serve as a liaison with 

the police and with the NHDOT operators of the bridges. 

 All vehicles approaching the survey station were stopped 

 The surveyors approached the vehicles to conduct the interview 

 As the surveyors approached their vehicles, they noted the vehicle type (i.e. car, light 

truck, or heavy truck), the state of registration (ME, NH, or other), and the number of 

occupants. 

 The interview itself consisted of only 4 questions: 

o Where did this trip begin? (street address, intersection, or landmark) 

o What type of place was the trip beginning?  (Options included home, work, 

store/shopping, personal business, recreation, leisure, or other.) 

o Where will this trip end?(street address, intersection, or landmark) 

o What type of place is the trip ending?  (The options were the same as those noted 

above.) 

 Once the interview was complete, vehicles were allowed to proceed. 

 If vehicle queues approaching the survey station got too extensive, then vehicles were 

waved through until the queue was dissipated.  Then vehicles were stopped again and the 

interviews continued. 

 Survey forms were collected in 15-minute intervals.  Each form noted the time of the 

interval, the location of the station, and the direction of travel. 

 

The survey needed to acquire approximately 400 surveys at each bridge in order to achieve 

HNTB’s goals for statistical validity
2
.  In the end, the survey effort far exceeded this goal.  A total 

of 640 vehicles were surveyed on the Memorial Bridge, while another 652 were surveyed on the 

Sarah Long Bridge.  Table 1 provides a more detailed summary of the survey sample. 

 

Table 1 – Interview Sample Summary 

Bridge Surveyed Vehicles Total Vehicles % Vehicles Surveyed 

Memorial - NB 327  1,119  29.2% 

Memorial - SB 313  1,073  29.2% 

Sarah Long - NB 324  1,562  20.7% 

Sarah Long - SB 328  1,747  18.8% 

Combined 1,292  5,501  23.5% 

 

As Table 1 indicates, nearly 1300 vehicles were surveyed—roughly 650 vehicles on each bridge.  

The survey captured approximately 20% of the vehicles on the Sarah Long Bridge, and nearly 

30% of the vehicles on the Memorial Bridge.  In short, the survey captured sufficient numbers to 

ensure statistical validity. 

 

                                                      
2
 The goal was to reach a confidence level of 95%, with a confidence interval of ±5%.  About 380 surveys 

were needed to reach this level of statistical validity. 
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Section 2 O&D Survey Study Area 
The study area for the survey—depicted graphically in Figure 2—consists primarily of the Town 

of Kittery, ME and the City of Portsmouth, NH.  Some portions of Eliot, ME and Newington, NH 

are also included in the study area.   

 

Figure 2 – O&D Survey Study Area 

 

 

The regional travel demand model divided the study area into one hundred and seventeen (117) 

Traffic Analysis Zones (TAZ’s).  The TAZ’s are intended to conform to relatively uniform 

concentrations of residential and commercial development.  Each TAZ has a limited number of 

access points to the regional roadway network.   

 The TAZ’s on the New Hampshire side are the same as the TAZ’s used in the Seacoast 

Travel Demand Model. 

 On the Maine side, the TAZs cover areas that are aggregations of Census blocks.  

3 

4 
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The TAZ’s were then grouped into twelve (12) Subarea Traffic Analysis Zones. The TAZ 

groupings represent areas that are either: 

(a) A commonly-understood area, such as downtown Portsmouth, downtown Kittery and the 

surrounding residential area (just north of Memorial Bridge), Portsmouth Naval Shipyard, 

etc.; or 

(b) An area which is likely to exhibit common travel patterns (in terms of bridge choice) 

when crossing the river. 

 

Section 3 Survey Results 
This section will review some of the results of the origin-destination survey.  The discussion will 

highlight trends and differences.  The results will be divided into two subsections—one 

summarizing the characteristics of the vehicles using each of the bridges, and the other 

summarizing the characteristics of the trips over each bridge. 

 

3.1 VEHICLE CHARACTERISTICS 
The survey sought to identify 3 key vehicle characteristics—vehicle type, state of 

registration, and number of occupants.  These characteristics are summarized in the 

following paragraphs. 

 

3.1.1 Vehicle Type 
As the surveyors approached each vehicle to conduct an interview, they assigned 

the vehicles to one of the following categories: 

 Passenger Car 

 Light Truck 

 Heavy Truck 

 

Figure 3 provides a summary of the responses for the US-1 (Memorial Bridge) 

and US-1 Bypass (Sarah Long Bridge) river crossings.  It should be noted that 

this survey was conducted during the period when a 20 ton posting was in place 

on the Memorial Bridge but no posting on the Sarah Long Bridge. 
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Figure 3 – Vehicle Type Summary 

 
 

As Figure 3 illustrates, passenger car traffic dominated both bridges.  This was 

especially true on the Memorial Bridge, which (at the time of the survey) had a 

10-ton weight limit. 

 

 

3.1.2 State of registration. 
In addition to classifying each vehicle, the surveyors also looked at the license 

plate and noted the state in which the vehicle was registered.  The state of 

registration was assigned to one of the following three categories: 

 Maine 

 New Hampshire 

 Other (For all vehicles registered outside of Maine and New Hampshire) 
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Figure 4 provides a summary of the responses. 

 

 

Figure 4 – State of Registration Summary 

 
 

 

The following observations may be drawn from Figure 4: 

 A majority of vehicles traveling over the lower-level bridges during the 

time of the survey were registered in Maine. 

 In the NB direction on both bridges, about two-thirds of the vehicles 

were registered in Maine.  Maine vehicles outnumbered NH vehicles by 

over two-to-one. 

 In the SB direction, the vehicle registrations were more evenly divided 

between Maine and New Hampshire. 

 Overall, less than 10% of the vehicles traveling over the lower-level 

crossings were registered in states other than Maine and New Hampshire.  

This suggests that the crossings are most commonly used by local traffic. 



Page 9 

 

 

3.1.3 Number of occupants per vehicle 
Figure 5 summarizes the number of people that were in each vehicle that 

participated in the survey. 

 

 

Figure 5 – Vehicle Occupancy by Bridge 

 
 

 

As Figure 5 illustrates, the bridges had nearly identical rates of vehicle 

occupancy.  The overall average was 1.30 people per vehicle.  This is 0.2 people 

below the national weekday occupancy rate of 1.50 people per vehicle
3
.  Part of 

the difference may be due to the timing of the survey, which encompassed the 

evening ―rush hour‖.  Vehicles making commuting trips from work to home—a 

very common trip type during the evening rush hour—tend to have very low 

occupancy rates.  Additional car or van pooling opportunities should be explored 

within the Study Area to increase these vehicle occupancy rates. 

                                                      
3
 For more details on national vehicle occupancy trends, visit the website of the Bureau of Transportation 

Statistics (www.bts.gov).   

http://www.bts.gov/
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Figure 6 depicts the average number of occupants per vehicle state of 

registration. 

 

Figure 6 – Average Vehicle Occupancy, by State of Registration 

 
 

 

As Figure 6 indicates, there is relatively little difference between the occupancy 

rates of Maine vehicles as compared to New Hampshire vehicles—both lie just 

under the overall average rate of 1.30 persons per vehicle.  The occupancy rate of 

all other vehicles is significantly higher, at 1.54 persons per vehicle. 

 

Figure 7 provides a more detailed breakdown of the number of persons per 

vehicle, broken out by state of registration. 

 

Figure 7 – Detailed Summary of Persons per Vehicle, by State 
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The following observations may be drawn from Figure 7: 

 The number of large carpools, vanpools and buses (i.e. vehicles with 4 or 

more occupants) was minimal, comprising less than 2% of all traffic across 

the lower-level crossings during the survey period.   

 Three out of every four vehicles had only 1 occupant. 

 Among Maine and New Hampshire vehicles, over 95% had 2 or fewer 

occupants. 

 

In short, single-occupant vehicles dominated the lower-level crossings during the 

survey period.  Carpools were minimal, and vanpools were nearly non-existent, thus 

reinforcing the need to evaluate opportunities for additional car and vanpools 

 

 

3.2 TRIP CHARACTERISTICS 
 

The purpose of conducting brief interviews of motorists was to better understand some 

key characteristics of the trips that were being taken on the bridges.  This section of the 

report will discuss three key trip characteristics revealed by the survey: trip purpose, trip 

length, and general travel patterns. 

 

3.2.1 Trip Purpose 
Each driver that participated in the survey was asked for the start point of the trip 

(the origin) and the end point of the trip (the destination).  The driver was further 

asked to identify the ―location type‖ of the origin and destination.  Seven options 

were provided for the ―location type‖ category: (1) home, (2) work, (3) 

store/shopping, (4) personal business, (5) recreation, (6) leisure, and (7) other. 

 

The location types for each trip’s origin and destination were then paired to 

generate a ―trip purpose‖.  All trip purposes were subsequently placed into one of 

the following 5 categories: 

 Home-to-Work.  These are trips between home and work, in either 

direction.  (Most trips belonging to this category actually ran from work 

to home.) 

 Home-to-Shopping/Personal Business.  These are trips between a 

driver’s home and a place identified as either ―shopping‖ or ―personal 

business‖. 

 Home-to-Leisure/Recreation.  These are trips between home and a 

place identified as either ―leisure‖ or ―recreation‖.  As with the previous 

two categories, ―home‖ can serve as either the origin or as the destination 

of these trips. 

 Work-based.  These are all trips (other than ―home-to-work‖ trips) that 

have ―work‖ as either the origin or destination. 

 Other.    These encompass all types of trips not included in one of the 4 

categories noted above.  Examples would include ―shopping-to-

recreation‖ or ―home-to-other‖. 
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Figure 8 provides an overview of the trip purpose data provided by the survey 

respondents. 

 

 

Figure 8 – Trip Purpose by Bridge (3pm-6pm) 

 
 

 

The following observations may be drawn from Figure 8: 

 

 Nearly half of the traffic on the Sarah Long Bridge (US-1 bypass) is 

home-to-work traffic, suggesting that this crossing primarily serves 

commuter traffic during the afternoon hours. 

 Overall, ―work-based‖ and ―home-to-work‖ trips account for 57% of all 

lower-crossing traffic during the afternoon hours.  In other words, over 

half of the vehicles during the survey period were either going to or 

coming from work.  

 The Memorial Bridge tends to have a fairly even split between ―home-to-

work‖ trips and ―home-to-shopping/personal business‖ trips.  Both trip 

types comprise about one-third of all traffic.  By comparison, on the 

Sarah Long Bridge, ―home-to-work‖ trips outnumber ―home-to-

shopping/personal business‖ trips by a ratio of 2:1.  
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Figure 9 provides a slightly different perspective of trip purpose data.  It 

addresses this question: for each trip type, what percentage of drivers chose the 

Memorial Bridge as compared to the Sarah Long Bridge? 

 

 

Figure 9 – Bridge Choice Summary, by Trip Type 

 
 

The following three points may be highlighted from Figure 9: 

 Over the course of the survey period, the Sarah Long Bridge carried 60% 

of all vehicles using the lower crossings.  In other words, the Sarah Long 

Bridge served fifty percent more traffic than the Memorial Bridge during 

the course of the survey. 

 Nevertheless, vehicles making ―home-to-shopping/personal business‖ 

trips were evenly divided between the two bridges.  Half used the Sarah 

Long Bridge, and half used the Memorial Bridge. 

 Nearly two-thirds of the vehicles making ―home-to-work‖ trips chose the 

Sarah Long Bridge. 

 

In short, Figure 8 and Figure 9 both point to the same conclusion: the Sarah Long 

Bridge has a stronger commuter orientation, while—by comparison—the 

Memorial Bridge has a stronger shopping and personal business orientation. 

 

Figure 10 compares trip purposes during the peak hour (3:45-4:45pm) with trip 

purposes noted during the rest of the survey period.  For reference purposes, the 

non-peak hours of the survey (i.e. 3:00-3:45pm and 4:45pm-6:00pm) will be 

referred to as the ―shoulder‖ period. 
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Figure 10 – Trip Purpose Comparison, Peak Hour vs. Shoulder Hours 

 
 

The most obvious conclusion to draw from Figure 10 is that trip purposes are 

consistent throughout the 3-hour survey period.  Home-to-work trips comprised 

about 40% of all trips during both the peak hour and the shoulder hours.  

Similarly, work-based trips accounted for 16% of all trips during both time 

periods.  ―Home-to-shopping/personal business‖ trips accounted for one out of 

every 4 vehicles, during both the peak and shoulder periods. 

 

Figure 11 compares the trip purposes of northbound drivers with those of 

southbound drivers. 
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Figure 11 – Trip Purpose Comparison, NB vs. SB 

 
 

 

It is interesting to note that the share of home-to-work (also includes work-to-

home) trips is actually higher in the NB direction than it is in the SB direction.  

One might have expected these trips to be more dominant in the SB direction, 

due to a SB surge in vehicles heading home from the Portsmouth Naval Shipyard 

during the evening rush hour.  However, it is clear that a significant volume of 

home-to-work trips occur in the NB direction as well. 

 

Figure 12 illustrates how trip purposes vary based on the vehicle’s state of 

registration. 
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Figure 12 – Trip Purpose by Vehicle Registration 

 
 

 

The following observations may be drawn from Figure 12: 

 Vehicles from Maine and New Hampshire exhibit a similar share of 

―home-to-work‖ trips.  By contrast, vehicles from other states have a 

much lower share of ―home-to-work‖ trips. 

 Vehicles from other states have a fairly even distribution among all trip 

types, with frequencies ranging from 16% (―home-to-recreation‖) to 27% 

(―home-to-work‖). 

 For all states, the most common trip type was ―home-to-work‖. 

 Vehicles from other states had a relatively high percentage of ―other‖ 

trips.  In many cases, travelers were going between a point of recreation 

and a point of shopping or leisure.  It appeared that these drivers were 

traveling between various destinations while on vacation. 
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Figure 13 compares trip purpose by vehicle occupancy. 

 

 

Figure 13 – Vehicle Occupancy by Trip Purpose 

 
 

 

As Figure 13 illustrates, vehicle occupancy varies widely by trip type.  Vehicles 

making work-related trips (i.e. ―home-to-work‖ and ―work-based‖ trips) had the 

lowest occupancy rates, averaging just over 1.1 persons per vehicle.  By 

comparison, vehicles making ―other‖ (i.e. miscellaneous) trips averaged 1.8 

persons per vehicle.  This explains why the vehicles registered in Maine and New 

Hampshire had a lower occupancy rate than vehicles from other states.  Vehicles 

in Maine and New Hampshire primarily supported work-related trips during the 

survey period, and these types of trips tend to have very low occupancy rates.  

Vehicles from other states had a greater proportion of trip types that had greater 

occupancy rates. 

 

3.2.2 Trip Length 
A random sample of seventy five (75) records were chosen and compiled from 

the raw survey data for each river crossing.  This number was chosen to reflect a 

valid cross section of all survey records. Trip lengths, from origin to destination, 

were calculated for each record using a web-based map tool.  The average trip 

length based on this data and the number of sampled records was then calculated. 

 

The results are represented in Figure 14. 
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Figure 14 – Average Trip Length, by Bridge 

 
 

 

It is interesting to note that vehicles using the Sarah Long Bridge traveled, on 

average, about 3 times further than vehicles using the Memorial Bridge.  This 

suggests that the US-1 bypass is serving its purpose.  It supports the efficient 

movement of longer-distance through trips by bypassing the downtown areas of 

Portsmouth and Kittery.  By contrast, the Memorial Bridge, which provides 

direct access to the downtown areas of both Kittery and Portsmouth, tends to 

serve shorter-distance trips with location destinations.   

 

Figure 15 illustrates how average trip lengths vary by trip purpose. 

 

Figure 15 – Average Trip Length Summary, by Bridge and Trip Purpose 
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A review of Figure 15 illustrates the following: 

 For every trip type, the average trip length using the Memorial Bridge 

was shorter than the average trip length using the Sarah Long Bridge. 

 For both bridges, the longest average trip length was experienced by 

―home-to-recreation/leisure‖ trips, and the shortest average trip length 

was experienced by ―other‖ (i.e. miscellaneous) trips. 

 The Memorial Bridge had a much narrower range of average trip lengths.  

The difference between the shortest and the longest trip type over the 

Memorial Bridge was about 9 miles (10.9 minus 2.0).  By contrast, the 

difference for the Sarah Long Bridge was nearly 40 miles (48.0 minus 

8.4).  

 

In short, the survey found that the Memorial Bridge tends to serve significantly 

shorter trips as compared to the Sarah Long Bridge.  This suggests that vehicles 

crossing the Memorial Bridge are more likely to have local origins and/or 

destinations.  The Sarah Long Bridge is much more likely to serve longer-

distance through trips. 

 

3.2.3 Travel Patterns 
One important goal of an O&D survey is to understand how the vehicles that use 

the lower-level crossings are moving through the study area.  Figure 16 provides 

a high-level summary of this information.  It examines each recorded trip and 

breaks it down into one of the following four categories: 

 Internal trip.  This is a trip whose origin and destination are both inside 

the study area, as defined in Figure 2.  An example would be a trip that 

started at Portsmouth Naval Shipyard and ended in downtown 

Portsmouth. 

 Entering trip.  This is a trip whose origin is outside the study area and 

whose destination is inside the study area.  An example would be a trip 

that started in Hampton (just south of the study area) and ended at 

Portsmouth Naval Shipyard. 

 Exiting trip.  This is a trip whose origin is inside the study area and 

whose destination is outside the study area.  An example would be a trip 

that started in downtown Portsmouth and ended in York, ME (just north 

of the study area). 

 Through trip.  This is a trip whose origin and destination both lie 

outside the study area.  An example would be a trip that started in 

Hampton, NH and ended in York, ME. 
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Figure 16 summarizes the trip composition of each bridge, in each direction. 

 

Figure 16 – Trip Composition Summary 

 
 

The following observations may be drawn from Figure 16: 

 The Memorial Bridge tended to serve a much higher percentage of 

internal trips than the Sarah Long Bridge.   

o In the NB direction, nearly one-third of all trips on the Memorial 

Bridge were internal trips, while only about one in twenty trips 

on the Sarah Long Bridge were internal. 

o In the SB direction, over 40% of all trips on the Memorial 

Bridge were internal, compared to about one in 6 trips on the 

Sarah Long Bridge. 

 Conversely, the Sarah Long Bridge tended to serve a higher percentage 

of through trips than the Memorial Bridge. 

o In the NB direction, nearly 40% of all trips on the Sarah Long 

Bridge were through trips.  This compared to about 20% of all 

trips on the Memorial Bridge. 

o The difference was less pronounced in the SB direction.  About 

18% of traffic on the Sarah Long Bridge was comprised of 

through trips, compared to only 11% of the traffic on the 

Memorial Bridge. 

 Through trips appeared to be more common in the NB direction than in 

the SB direction. 

 Overall, the most common type of trip was an ―exiting trip‖.  This seems 

to reflect the fact that the study area is a significant regional employer.  

During the afternoon and evening hours, many of the trips are made by 

people employed within the study area as they leave work and travel to 

their home outside the study area. 

 

It is somewhat surprising that nearly 20% of all trips on the Memorial Bridge NB 

were listed as ―through trips‖.  One would expect this number to be quite small, 
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since, for most through trips, the Sarah Long Bridge provides a much quicker and 

more direct route through the study area.  One explanation is that many of those 

who were surveyed on the Memorial Bridge may have made an intermediate stop 

within the study area.  In other words, it is possible that many drivers traveling 

through the study area (either on I-95 or on the US-1 bypass) actually detoured to 

the Memorial Bridge in order to make a quick stop, either at a store, a coffee 

shop, or a gas station.  If the driver only reported his ultimate origin and 

destination, then the local destination would not be noted.  In short, the 

percentage of apparent through trips on the Memorial Bridge may be artificially 

high, inflated by the failure of drivers to note intermediate destinations within the 

study area. 

 

Figure 17 looks at NB trip patterns from a slightly different perspective.  It 

addresses this question: which bridge is most commonly chosen for each type of 

trip in the NB direction? 

 

 

Figure 17 – NB Bridge Choice, by Trip Type 

 
 

 

Three conclusions may be drawn from Figure 17: 

 Overall, NB travelers using the Sarah Long Bridge outnumbered those 

using the Memorial Bridge by 58% to 42%. 

 Through trips are dominated by the Sarah Long Bridge.  Of all NB 

vehicles traveling through the study area, nearly three-fourths (73%) use 

the Sarah Long Bridge. 

 However, internal trips in the NB direction were dominated by the 

Memorial Bridge.  Four out of every five NB internal trips used the 

Memorial Bridge. 
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Figure 18 tells a similar story for SB trips using the lower-level crossings. 

 

Figure 18 – SB Bridge Choice, by Trip Type 

 
 

 

As Figure 18 indicates, SB vehicles making through trips tended to use the Sarah 

Long Bridge, while vehicles making internal trips tended to use the Memorial 

Bridge.  These trends are consistent with observations from the NB direction.  

However, it is interesting to note that 77% of all SB ―exiting trips‖ chose to use 

the Sarah Long Bridge.  This suggests that drivers heading home from their 

places of employment in Kittery (e.g. the Portsmouth Naval Shipyard) generally 

prefer to use the Sarah Long Bridge on their homeward journey. 

 

The following four figures illustrate more characteristics of trip patterns as 

revealed by the O&D survey.  Each figure depicts characteristics pertaining to 

trips going over a particular bridge (Memorial or Sarah Long) in a particular 

direction (NB or SB).  The following should be kept in mind when reviewing 

Figure 19 through Figure 22: 

 The data is drawn from the entire 3-hour period during which the survey 

was conducted.  It is not limited to just the peak hour. 

 The figures illustrate the 12 different subareas into which the study area 

has been subdivided—7 on the south side of the Piscataqua River, and 5 

on the north side.  

 The figures also highlight 6 ―external‖ points, which represent major 

avenues by which vehicles enter and/or exit the study area.  The external 

points include: 

 External 105 – Refers to two routes by which vehicles enter and exit 

subarea 5: I-95 (on the west side of subarea 5) and US-4 (on the 

north side of subarea 5). 
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 External 106 – Refers to two routes by which vehicles enter and exit 

subarea 6: US-1 and State Route 33. 

 External 107 – Refers to two routes by which vehicles enter and exit 

subarea 7: Route 1A (on the south side of subarea 7), and Route 1B 

(approaching subarea 7 from the east). 

 External 110 – Refers to two routes by which vehicles enter and exit 

subarea 10: State Route 103 and Dennett Rd.  These two routes 

merge in the middle of subarea 10. 

 External 111 – Refers to two routes by which vehicles enter and exit 

subarea 11: State Route 236 and US-1.  Any vehicles eventually 

connecting to I-95 would also use this External. 

 External 112 – Refers to State Route 103, which enters subarea 12 

from the east. 

 The figures illustrate the 3 most common trips using each bridge in each 

direction. 

 The most common trip is depicted as a solid arrow. 

 The 2
nd

 most common trip is depicted as a long-dashed arrow. 

 The 3
rd

 most common trip is depicted as a short-dashed arrow.  

 Finally, the figures highlight the most common origins and the most 

common destinations associated with each bridge in each direction. 
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Figure 19 – Trip Characteristics, Sarah Long Bridge NB 
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Figure 20 – Trip Characteristics, Sarah Long Bridge SB 
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Figure 21 – Trip Characteristics, Memorial Bridge NB 
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Figure 22 – Trip Characteristics, Memorial Bridge SB 

 
 

 

The preceding 4 figures contain a great deal of information.  Some of the 

highlights are summed up below: 

 About one-third of all NB vehicles crossing the Sarah Long Bridge 

originated from either I-95 NB or US-4 SB. 

 About two-thirds of all SB vehicles crossing the Sarah Long Bridge were 

destined for either SR-236, US-1, or I-95.  In other words, they were 

heading outside of the study area, to the north. 

 About 30% of all SB vehicles on the Sarah Long Bridge were trips that 

started at the shipyard and were destined for points outside the study 

area. 

 About one-third of all vehicles on the Memorial Bridge NB originated 

from downtown Portsmouth. 

 Similarly, about one-third of all vehicles on the Memorial Bridge SB 

were destined for downtown Portsmouth. 

3 

4 

2 

1 

5 

6 

7 

8 

9 

11 10 

12 

105 

105 

106 

107 

107 

110 

111 

112 

Top 3 Movements: 

111-to-1: 9.9% 

9-to-1: 7.4% 

9-to-105: 6.4% 

Most Common 

Destinations: 

Subarea 1: 38.6% 

External 105: 17.1% 

Most Common 

Origins: 

Subarea 9: 26.1% 

External 111: 24.1% 

Trips through 

Memorial SB 



Page 28 

 

 For each bridge, External 111 was either one of the two most common 

origins or one of the two most common destinations. 

 

Section 4 Conclusions 
The following bullets present some of the highlights of the O&D survey conducted on the lower-

level crossings between Kittery, ME and Portsmouth, NH: 

 A total of 1,292 vehicles were surveyed in a 3-hour period.  These included: 

o 640 vehicles on the Memorial Bridge, comprising about 30% of all vehicles 

crossing the bridge; and 

o 652 vehicles on the Sarah Long Bridge, comprising about 20% of all vehicles 

crossing the bridge. 

 These survey numbers ensure that the survey was statistically valid, with a 95% 

confidence level and a confidence interval of ±5%. 

 Vehicle occupancy was fairly low, at 1.30 persons per vehicle—well below the weekday 

national average of 1.50 persons per vehicle.  Three out of every four vehicles had only 1 

occupant.  Large carpools (4+ occupants) and vanpools were nearly non-existent. 

 Vehicle occupancy varied greatly with trip purpose.  Home-to-work trips averaged 1.10 

persons per vehicle.  In other words, 9 out of every 10 vehicles making a home-to-work 

trip had only a single occupant.  In contrast, recreation and leisure trips had a 

considerably higher occupancy rate of 1.74 persons per vehicle. 

 Trips between work and home accounted for about 40% of all lower-level crossings. 

 About two-thirds of all vehicles traveling between home and work chose the Sarah Long 

Bridge. 

 The Memorial Bridge accounted for about 40% of all crossings, but 50% of all shopping 

trips. 

 Vehicles traveling NB over the lower-level crossings were more likely to be home-to-

work trips than vehicles traveling SB. 

 Of all vehicles making ―through trips‖ (i.e. starting north of the study area and ending 

south of the study area, or vice-versa), nearly three-fourths used the Sarah Long Bridge. 

 Conversely, of all vehicles making ―internal trips‖ (i.e. starting and ending within the 

study area), nearly three-fourths used the Memorial Bridge. 

 About one-third of all trips on the Memorial Bridge either started in or was destined for 

downtown Portsmouth. 

 About one-third of all trips on the lower level crossings were made by people that started 

their trip inside the study area and ended their trip outside the study area. 

 The average trip length for vehicles crossing the Sarah Long Bridge was nearly three 

times greater than the average trip length for vehicles crossing the Memorial Bridge. 

 

In short, the Memorial Bridge tends to be more oriented toward vehicles making shorter trips to 

and from local destinations.  By contrast, the Sarah Long Bridge appears more oriented toward 

longer trips whose origins and destinations tend to be outside the study area. 
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Appendix A. Origin-Destination Matrices 
 

The tables below summarize the origin-destination data tabulated for the survey period.  The 

numbers represent total trips taken between the hours of 3:00pm and 6:00pm on the day of the 

survey.  The five most common movements are highlighted in yellow. 

      

 

Memorial Bridge - Northbound 

  

Destination 

  
8 9 10 11 12 110 111 112 

O
ri

gi
n

 

1 12 86 0 38 31 9 162 42 

2 6 23 6 28 5 3 55 12 

3 0 7 0 9 0 0 35 0 

4 0 7 0 11 4 0 0 3 

5 0 5 0 0 0 8 3 4 

6 0 20 8 3 3 4 13 17 

7 5 15 0 8 9 0 34 8 

105 4 44 0 13 7 3 67 35 

106 6 24 0 19 4 4 61 2 

107 17 0 0 5 0 2 36 10 

 

 

 

Memorial Bridge - Southbound 

  

Destination 

  
1 2 3 4 5 6 7 105 106 107 

O
ri

gi
n

 

8 51 31 10 10 0 17 4 45 22 7 

9 79 45 4 9 0 22 13 69 29 11 

10 10 0 0 0 0 0 3 0 0 0 

11 60 16 6 0 0 9 6 23 10 6 

12 48 8 0 7 0 3 0 6 6 0 

110 14 3 0 0 0 3 0 0 8 0 

111 107 28 10 4 0 17 6 29 20 39 

112 46 6 0 3 0 3 3 12 12 0 
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Sarah Long Bridge - Northbound 

  

Destination 

  
8 9 10 11 12 110 111 112 

O
ri

gi
n

 

1 0 0 0 0 0 0 25 0 

2 0 19 0 4 0 0 100 0 

3 0 0 0 0 0 0 31 0 

4 6 3 6 0 4 30 53 10 

5 0 10 3 10 21 3 215 13 

6 0 0 0 4 0 0 73 14 

7 0 0 0 0 0 0 7 0 

105 71 75 7 42 26 16 292 36 

106 16 11 0 34 11 12 240 4 

107 0 0 0 0 0 0 6 0 

 

 

 

Sarah Long Bridge - Southbound 

  

Destination 

  
1 2 3 4 5 6 7 105 106 107 

O
ri

gi
n

 

8 0 46 0 66 24 3 3 527 41 0 

9 13 4 0 51 20 0 0 76 8 0 

10 0 0 0 14 0 0 0 7 0 0 

11 7 24 4 8 0 0 0 58 24 0 

12 0 3 0 15 0 5 0 14 7 0 

110 0 9 0 0 3 4 0 3 10 0 

111 34 42 19 84 33 57 32 184 88 8 

112 3 12 0 26 7 0 0 0 6 10 
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Appendix B. Interview Manual 
 

 

Maine Department of Transportation 

New Hampshire Department of Transportation 

 

ORIGIN AND DESTINATION STUDY 

 

Maine-New Hampshire Connection Study 

 

Roadside Interview Manual 

 

Purpose of Survey 

 

This origin and destination (O & D) survey of the U. S. Route 1 and U.S. Route 1 Bypass river 

crossings is being conducted in support of the Maine Department of Transportation (MaineDOT) 

and New Hampshire Department of Transportation (NHDOT) Connection Study to determine the 

needs of traffic crossing these two bridges.  Both bridges serve local traffic and are lift bridges 

that stop traffic to allow water vessels to cross beneath. 

 

In order to determine the needs of the traffic crossing the river on both of these facilities—not 

only in the short term, but also for the foreseeable future—it is necessary to develop a travel 

demand model.  An integral part of the model building process is to determine the travel patterns 

in the study environs.  A key component of the process is to establish the origin and destination of 

all trips currently using the bridges. 

 

Interview Stations 

 

There are two stations involved in the O & D Study: 

 

 U. S. Route 1 – north of the existing drawbridge structure on Badger Island 

 U. S. Route 1 Bypass – just south of the Market Street overpass 

 

Figures B-1 and B-2 (at the end of the manual) show the locations in more detail.  Also shown on 

these figures are the advance warning signs required as part of this study.  Each station will be 

surveyed in both directions (northbound and southbound) 

 

Survey Approach 

 

The approach to the surveys is to stop all traffic to conduct the brief interviews as described later 

in this document.  Since the surveys will be conducted during the evening peak period, at times 

when the traffic queues build and delays extend, the police officer and flagger will let traffic pass 

to dissipate the queue.  After the traffic queue is reduced, the flagger and police officer will then 

stop all traffic as it approaches the survey station. 
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Interview Team 

 

Each station will have a crew chief, three to four interview personnel, a flagger and a police 

officer.  The crew chief will provide supervision and act as a liaison with the police.  Questions 

from the interview staff should be directed to the crew chief.  All matters concerning traffic safety 

are the responsibility of the police officer.  

 

Time of Surveys 

 

The O & D surveys will be conducted during the evening peak period.  From preliminary traffic 

count data, the peak time of the two bridge crossings occurs at 4:15-5:15 PM.  Consequently, the 

survey times are proposed for 3:00-6:00 PM. 

 

Conduct of the Interview 

 

It is imperative that all personnel conducting the interviews remain courteous and professional at 

all times.  Please follow the guidelines presented below: 

 

 The interview staff shall approach each vehicle and identify that the survey is being 

conducted on behalf of MaineDOT and NHDOT.   

 Next, the interview staff will thank the motorist and state that they are being asked only a 

few quick questions.   

 When encountering reluctant motorists, please assure them that all information will be 

confidential and no data concerning identity of motorist or passengers is being collected.   

 Should the motorist still exhibit reluctance, simply thank them for their time and wish 

them a pleasant day.  Do not argue or enter into any type verbal exchange with the 

motorist.  Abusive behavior and/or verbal threats should be reported to the Crew chief or 

the police.  

 

When filling out the interview form, the field staff should recognize the need for speed; however 

the interviewer should not sacrifice legibility, accuracy or completeness.  If the information is not 

complete, inaccurate or unreadable, the interview will be discarded.  The interview team must 

balance speed with accuracy. 

 

The goal of this O & D survey is to determine the origin and destination of trips during the 

evening peak hour in support of the travel demand model.  Therefore the key elements to collect 

for the survey are the origin and destination of the trip. 

 

The immediate study area that will be used in the traffic model is defined as the City of 

Portsmouth, NH and the Town of Kittery Maine.  For Portsmouth and Kittery, the origin and 

destination must be precisely defined as set forth below: 

 

 Street address 

 nearest intersection or  

 a recognizable landmark (i.e. PNSY) 

 

Origins and/or destinations outside of Portsmouth and Kittery can be coded to the nearest 

town or city and state 
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The survey team members will enter the following three data elements by direct observation, as 

the vehicle approaches the survey station: 

 The state of vehicle registration  

 The number of persons in the vehicle 

 Vehicle type (passenger car, light truck or heavy truck-see Interview Form) 

 

Drivers of all stopped vehicles will be asked four questions: 

 

 Where did this trip begin; 

 Location Type (For origin); 

 Where does this trip end; and, 

 Location Type (For destination) 

 

A suggested method for completing the questions would be to ask where the motorist is coming 

from (origin) and follow up with a question as to the location type, such as: are you coming from 

work?  A similar method may be used for the destination. 

 

Please note that the origin and destination of any trip cannot be the same place.  For example, a 

trip to drop off a child at school would originate at home and end at school (destination). 

 

The Interview Form 

 

The Interview Form (attached) has been designed to record information for a number of trips on 

each page.  The following is a description of the elements on each sheet: 

 Identification information at the top of form: 

o The station number 

o Directional of travel 

o The date and time 

o Interviewer’s initials 

 Column 1:  Vehicle Type: 

o 1=PASSENGER CAR, VAN or Pick-up Truck 

o 2=Light Truck (box truck, step van or single unit truck) 

o 3=Semi Trailer 

 Column 2:  State of Vehicle registration 

 Column 3:  Number of occupants in vehicle 

 Column 4:  Origin of Trip: 

 Column 5: Location Type: 

o Residence 

o Work 

o Store/shopping 

o Personal business (medical, banking, etc.) 

o Leisure 

o Other 

 Column 6: Destination of Trip (Same detail as in Origin of Trip) 

 Column 7: Location Type (Same as column 5) 

 Finally, after filling out the entire form, the time of the last survey should be noted.  

Every sheet should have both a start time and a finish time. 
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STATION

DIRECTION

DATE

INTERVIEWER

TIME:

Vehicle # of Location Location

 Type State Occupants Origin Type Type

PC ME   H       W   H       W

LT NH  PB       R  PB       R

HT OTHER    L      O    L      O

PC ME   H       W   H       W

LT NH  PB       R  PB       R

HT OTHER    L      O    L      O

PC ME   H       W   H       W

LT NH  PB       R  PB       R

HT OTHER    L      O    L      O

PC ME   H       W   H       W

LT NH  PB       R  PB       R

HT OTHER    L      O    L      O

PC ME   H       W   H       W

LT NH  PB       R  PB       R

HT OTHER    L      O    L      O

PC ME   H       W   H       W

LT NH  PB       R  PB       R

HT OTHER    L      O    L      O

PC ME   H       W   H       W

LT NH  PB       R  PB       R

HT OTHER    L      O    L      O

TIME:

PC=  Passenger car, Pick-up, Van H=  Home R=  Recreation

LT=  Light Truck W=  Work L=  Leisure

HT=  Heavy Truck PB=  Personal Business O=  Other

New Hampshire -  Maine Connections Study

Destination
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Figure B- 1– Proposed Survey Layout, US-1 
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Figure B- 2– Proposed Survey Layout, US-1 Bypass 
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Section 1 Purpose and Conduct of the Study 
In July 2009, a pedestrian and cyclist origin-destination survey was conducted on the south side of Badger 

Island, at the north end of the Memorial Bridge (US-1) between Kittery, ME and Portsmouth, NH.  The 

purpose of the survey was threefold: 

 to understand the characteristics of pedestrian and cyclist usage of the U.S. Route 1 river 

crossing; 

 to understand the common types of trips made by pedestrians and cyclists that use the Memorial 

Bridge; and, 

 to help identify and evaluate the potential impacts of alternative transportation strategies on 

bicyclists and pedestrians. 

The O&D survey was conducted on two days—Thursday, 16 July 2009, and Saturday, 18 July 2009.  

These days were chosen in order to observe any fluctuation in pedestrian and cyclist patterns between 

weekdays and weekends.  Each survey was conducted in two 3-hour blocks: from 11am to 2pm, and 

again from 3pm to 6pm.  Interviewers requested pedestrians and cyclists to stop by word of mouth, as 

well as by holding signs that stated ‗Bicycle Survey, Please Stop‘.  Those unwilling to stop and 

participate were thanked and allowed to continue.  The survey took less than thirty seconds, and caused 

no delay in sidewalk traffic. 

 

The survey was designed to gather the following seven pieces of information: 

1. Direction of travel (NB vs. SB) 

2. Transport type (pedestrian vs. bicycle) 

3. State of permanent residence 

4. Frequency of travel (both in terms of days per week and months per year) 

5. Trip origin (location at which the current trip started) 

6. Trip destination (location at which the current trip will end) 

7. Trip purpose 

The survey form used by HNTB to collect the data is depicted in Figure 1. 

 

Overall, a total of 242 bicyclists and pedestrians were interviewed—117 during the weekday survey, and 

125 during the weekend survey.  This represents a statistically valid sample size, yielding a confidence 

level of 95% with a confidence interval of ±6%. 

 

In addition to performing interviews, HNTB also performed 10-hour counts of all bicyclists and 

pedestrians.  Although not all bicyclists and pedestrians were interviewed, all were counted.  These counts 

were conducted on 3 different days: Wednesday, 15 July 2009 (a sunny weekday); Thursday, 16 July 

2009 (a cloudy weekday); and Saturday, 18 July 2009 (a sunny weekend).
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Figure 1 – O&D Survey Form 

ME - NH Connections Study; Ped/Bike O & D

TIME

N P ME E    R/L 1   2   3   4 1   2   3   4   5   6

B NH W   PB   S 5   6   7

S O OTHER F   O   H 7 + 7   8   9  10  11  12

N P ME E    R/L 1   2   3   4 1   2   3   4   5   6

B NH W   PB   S 5   6   7

S O OTHER F   O   H 7 + 7   8   9  10  11  12

N P ME E    R/L 1   2   3   4 1   2   3   4   5   6

B NH W   PB   S 5   6   7

S O OTHER F   O   H 7 + 7   8   9  10  11  12

N P ME E    R/L 1   2   3   4 1   2   3   4   5   6

B NH W   PB   S 5   6   7

S O OTHER F   O   H 7 + 7   8   9  10  11  12

N P ME E    R/L 1   2   3   4 1   2   3   4   5   6

B NH W   PB   S 5   6   7

S O OTHER F   O   H 7 + 7   8   9  10  11  12

N P ME E    R/L 1   2   3   4 1   2   3   4   5   6

B NH W   PB   S 5   6   7

S O OTHER F   O   H 7 + 7   8   9  10  11  12

N P ME E    R/L 1   2   3   4 1   2   3   4   5   6

B NH W   PB   S 5   6   7

S O OTHER F   O   H 7 + 7   8   9  10  11  12

TIME

E = Exercise S = Shopping R/L = Rec/Leisure

W = 

 

Work F = Food PB = Personal Business

H = Home O = Other

Date

Interviewer

Direction

Transport 

Type State

Trip 

Purpose Origin

Number of 

Trips per week Number of Months per yearDestination
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Section 2 Survey Results 
This section will review the key results of the O&D survey.  The first portion of this section will look at 

patron characteristics, while the second portion will examine trip characteristics. 

 

2.1 Pedestrian and Bicyclist Volumes 

As noted earlier, pedestrian and bicyclist volumes were recorded on three different days.  Cameras were 

used to count on Wednesday, July 15
th
, while HNTB personnel provided field counts on Thursday, July 

16th, and Saturday, July 18
th
.   Figure 2 summarizes the total hourly counts recorded on these three days.  

It should be noted that Wednesday, July 15
th
 and Saturday, July 18

th
 were primarily sunny and warm, 

while Thursday, July 23
rd

 was cloudy and cool. 

Figure 2 – Comparison of Weekday Bike-Ped Counts, July 15
th

 vs. July 16
th

, 2009

The dashed line in Figure 2 depicts pedestrian and bicycle traffic on a good weather day; these volumes 

experienced a notable increase in volume from 3pm onward.  The red (thick) line, on the other hand, was 

recorded on a cooler, cloudier day.  Its volumes did not fluctuate as much throughout the day.  Overall, 

bike-ped traffic was nearly 50% higher on the ―good weather‖ weekday as compared to the cloudy 

weekday. 

 

The green (thin) line depicts Saturday volumes.  These volumes were highest of all days counted.  

Overall, approximately 100 bike-ped crossings per hour were recorded during the Saturday count. 
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A comparison of bike-ped counts with vehicle counts indicates that approximately 5-7% of all the people 

crossing the Memorial Bridge are bicyclists or pedestrians. 

 

2.2 Transport Type 

As the surveyors approached willing participants, their method of transport was classified as either 

―pedestrian‖ or ―bicycle‖.  Figure 3 summarizes the results of these classifications. 

 

Figure 3 – Bridge Crossing Transport Type 

 
 

It is interesting to note that the distribution of pedestrians verses bicyclists remains relatively consistent, 

regardless of the type of day (weekday vs. weekend) or weather conditions (sunny vs. cloudy).  In all 

cases, the split is roughly one-third bicyclists and two-thirds pedestrians. 

 

Figure 4 compares the choice of transport type during the peak hour with the choice of transport type 

throughout the rest of the day.  This data is drawn solely from the weekday data. 
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Figure 4 – Transport Type Comparison, Weekday Peak Hour vs. Off-Peak Hour 

 
 

 

As Figure 4 illustrates, pedestrians make up a slightly higher share of the crossing volume during the peak 

hour, as compare to all other hours.  However, the difference is not significant.  Once again, the split 

during both time periods is very nearly one-third bicyclists and two-thirds pedestrians. 

 

2.3 State of Residence 

Pedestrians and cyclists were asked their state of residency.  The results are summarized in Figure 5. 

 

Figure 5 – State of Residency, Bicyclists and Pedestrians 
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Maine residents, regardless of weekday or weekend, make up the greatest proportion of bike-ped traffic.  

Maine residents make up 48% and 61% of weekday and weekend bike-ped traffic, respectively, whereas 

New Hampshire residents make up 41% and 28% of weekday and weekend bike-ped traffic, respectively.    

This is likely because there are more Maine residences within a half-mile radius of the bridge than there 

are New Hampshire residences.  While Badger Island and the north shore of the Piscataqua River consist 

primarily of homes, the south shore of the Piscataqua River consists primarily of commercial properties.  

Note that for both week days and weekends 11% of all bicyclists and pedestrians are from states other 

than Maine and New Hampshire.   

 

Figure 6 illustrates how the state of residency varies by transport type.  

 

Figure 6 – State of Residency Comparison, Bicyclists vs. Pedestrians 

 
 

It appears that Mainers make up just over half of both bicyclists and pedestrians, while New Hampshire 

residents comprise just over one-third of both bicyclists and pedestrians.  The remaining 10% of users—

both bicyclists and pedestrians—are made up of people from other states.  In other words, the 

composition of bicyclists (in terms of state of residence) is very similar to the composition of pedestrians. 

 

2.4 Trip Purpose 

The identification of trip purpose is an important component of any origin–destination study.  For the 

purpose of this pedestrian and bicycle origin-destination survey, participants were asked to categorize 

their trip purpose into one of the following nine categories: 

1) Exercise – Pedestrians or cyclists utilizing the bridge for the purpose of exercise. 

2) Recreation/Leisure – Persons utilizing the bridge for the purpose of recreation or leisure, such 

as sightseeing. 

3) Work/Home – Persons crossing the bridge in order to go from home to work or from work to 

home. 
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4) Personal Business – Persons conducting personal business such as visiting the bank or 

travelling to a doctor‘s appointment by crossing the bridge. 

5) Shopping – Pedestrians or cyclists crossing the bridge in order to shop at a grocery store or 

mall. 

6) Food – Persons utilizing the river crossing for the purpose of visiting a restaurant. 

 

The results are summarized in Figure 7: 

 

Figure 7 – Trip Type Summary, Weekday vs. Weekend 

 
 

The following observations may be drawn from Figure 7: 

 The most common type of trip on weekdays was between work and home, accounting for over 

one-third of all bridge crossings during the survey period. 

 Conversely, ―recreation/leisure‖ trips were the most common type of trip on weekends.  These 

trips accounted for over one-third of all weekend trips during the survey period. 

 The combination of ―exercise‖ and ―personal business‖ trips remained fairly consistent.  Taken 

together, these two trip types comprised about one-third of all trips on both weekdays and 

weekends. 

 The combination of ―food‖ and ―shopping‖ trips changed significantly from weekdays to 

weekends.  On weekdays, the combination of these two trip types comprised one out of every 10 

trips.  On weekends, they comprised one out of every 4 trips. 
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Figure 8 examines the relationship between transport type and trip type.  The data is broken out by 

weekday vs. weekend. 

 

Figure 8 – Trip Purpose by Transport Type 

 
 

The following observations may be drawn from Figure 8: 

 Bicyclists, in general, have a higher propensity for making commuting trips.  On both weekdays 

and weekends, commuters (i.e. those making work / home trips) make up a greater share of 

bicycle trips than pedestrian trips. 

 Pedestrians, in general, have a higher propensity for exercising, particularly on weekdays. 

 Shoppers make up a negligible portion of bicycle trips, presumably because of the difficulty in 

carrying objects while bicycling. 

 

It is also important to understand the origin and destination of each trip as it relates to the study area.  

Moreover, each trip can be broken down into one of the following categories: 

 Interior – Interior: Trips both starting and ending within the study area 

 Interior – Exterior: Trips starting within the study area and ending outside the study area. 

 Exterior – Interior: Trips starting outside the study area and ending inside the study area. 

 Exterior – Exterior: Trips both starting and ending outside the study area. 

 

Based on the origins and destinations provided by the interviewees, the trips have been broken down into 

the four aforementioned categories as shown in Figure 9. 



 

 

11 

 

 

Figure 9 - Trip Origin and Destination as Related to the Study Area 

 
 

As Figure 9 illustrates, by far the most common type of trip is the Interior–Interior trip.  This trip type 

accounts for 93% of all weekday and 80% of all weekend bridge crossings.  The share of trips with one 

end outside the study area grows from weekdays (7%) to weekends (20%).  This suggests that weekend 

bike-ped trips are probably longer in length than weekday trips. 

 

2.5 Frequency of Bridge Usage 

In order to better understand the frequency with which pedestrians and bicyclists use the Memorial 

Bridge, two additional questions were asked.  The first question was ―How many trips a week do you 

make across the bridge on foot or by bike?‖  The second question was, ―How many months out of the 

year do you cross the Memorial Bridge on foot or by bike?‖ 

 

Based on the responses to this question, respondents were grouped into one of four basic categories: 

 Infrequent, seasonal user – A person who uses the bridge 3 or fewer times a week, for 6 or fewer 

months out of the year. 

 Frequent, seasonal user – A person who uses the bridge 4 or more times a week, for 7 or more 

months out of the year. 

 Infrequent, year-round user – A person who uses the bridge 3 or fewer times a week, for 7 or 

more months out of the year. 

 Frequent, year-round user – A person who uses the bridge 4 or fewer times a week, for 7 or more 

months out of the year. 
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Figure 10 provides a summary of the responses to these two questions. 

 

Figure 10 – Frequency of Usage Summary 

 
 

The following observations may be drawn from Figure 10: 

 About half of the bicyclists and pedestrians that were surveyed use the bridge frequently on a 

year-round basis. 

 These ―frequent, year-round‖ users account for over 84% of all bike-ped trips on the bridge 

during the year. 

 A little over one-fourth of the bicyclists and pedestrians that were surveyed use the bridge on an 

infrequent and seasonal basis. 

 These ―infrequent, seasonal‖ users account for only about 2% of all bike-ped trips on the bridge 

during the year. 

 The remaining user groups (―frequent, seasonal‖ and ―infrequent, year-round‖) comprise about 

25% of the users and about 14% of the trips. 

 

A more detailed review of the trip frequency data indicates that the average person surveyed uses the 

bridge 180 times per year—or, on average, once every other day throughout the year. 
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Section 3 Conclusions 
The following conclusions can be drawn from this report: 

 Bicyclists and pedestrians account for about 5-7% of all the people that cross the Memorial 

Bridge. 

 Bike-ped traffic tends to increase significantly (by approximately 50%) on ―good weather‖ days.   

 Pedestrians outnumber bicyclists by a ratio of two-to-one.  This ratio stays consistent regardless 

of time of day or type of day (weekday vs. weekend). 

 Bike-ped traffic consists of approximately 50% Maine residents and 40% NH residents.  About 

10% of bike-ped users come from residents of other states. 

 The most common weekday trip is that of a commute to and from work, accounting for about 

37% of weekday bike-ped trips.  By contrast, the most common trip on weekends was recreation 

or leisure, accounting for about 35% of all weekend trips.   

 Exercise and personal business trips remain fairly consistent throughout the weekday and 

weekend days.  Together, these trip types comprise 30-35% of all bike-ped trips. 

 Over 80% of all bike-ped trips begin and end within the City of Portsmouth, NH and Town of 

Kittery, ME. 

 About half of the pedestrians and bicyclists that were surveyed are frequent users that cross the 

bridge throughout the year. 

 These ―frequent, year-round‖ users account for about 85% of all bike-ped crossings. 

 Occasional users (i.e. users who cross the bridge 3 or fewer times per week for 6 or fewer months 

out of the year) account for 27% of the users but only 2% of the crossings. 

 The average pedestrian and bicyclists uses the bridge approximately 180 times per year. 
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I. Purpose and Need 

This chapter provides information regarding the Purpose and Need for the Maine-New 

Hampshire Connections Study (Study), the objectives of the Study and the decisions that must be 

made. 

a. Study Background 

The Memorial and Sarah Mildred Long Bridges provide two of three crossings of the Piscataqua 

River between Portsmouth, New Hampshire and Kittery, Maine.  The third Piscataqua River 

crossing bridge between these two communities is the high-level fixed span Interstate 95 (I-95) 

Bridge located to the west of the Sarah Mildred Long Bridge.  The effective operation of the 

Sarah Mildred Long and Memorial Bridges, which are eligible for listing on the National 

Register of Historic Places, impacts a multi-modal transportation system that serves multiple 

land- and water-based transportation modes as well as trade, commerce, tourism, community life 

and the historic and aesthetic character of the Town of Kittery and the City of Portsmouth.  The 

Sarah Mildred Long and Memorial Bridges have been determined to be structurally deficient by 

both the New Hampshire and the Maine Departments of Transportation.  The continued 

operation of the existing bridges requires increasing annual maintenance costs. 

b. Study Purpose 

The purpose of the Maine-New Hampshire Connections Study is to identify and evaluate feasible 

long-term (2035) transportation strategies that facilitate the safe, secure and effective multi-

modal movement of people and goods across and upon the Piscataqua River between Kittery, 

Maine and Portsmouth, New Hampshire and which support the region’s economic, cultural, 

historic, archeological and natural resources objectives and its community quality of life. 

c. Study Needs 

The Need for the Study is based on present and future transportation deficiencies, specifically: 

 Structural deficiencies exist that threaten accessibility and mobility to the region and 

require load postings on the Memorial Bridge and the Sarah Mildred Long Bridge; 

 Decreased reliability of the lift spans and increasing maintenance needs of the Memorial 

and Sarah Mildred Long Bridges are causing unnecessary delays to marine and land 

transportation, including response times of emergency vehicles; 

 Inadequate or outdated design features of these two bridges potentially adversely affect 

marine and land transportation safety; and 

 Multi-modal (pedestrian, bicycle, rail, maritime traffic, vehicular) opportunity is limited 

by inadequate or outdated facilities. 
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d. Study Goals 

In order to achieve the stated Purpose and Need, the Study will strive to achieve the following 

goals: 

 Improve local and regional economic growth and stability, tourism and recreational 

opportunities; 

 Maintain or improve access to Portsmouth and Kittery downtowns and the Portsmouth 

Naval Shipyard; 

 Improve local connections to regional transportation modes, for example the Portsmouth 

International Airport at Pease; 

 Minimize long-term costs for the regional transportation system; 

 Improve bicycle and pedestrian access across the Piscataqua River; 

 Reduce operational and maintenance costs (currently $1.1+ M per year per bridge); 

 Avoid or minimize detrimental impacts to the historic significance and integrity of the 

Kittery-Portsmouth area; 

 Conserve the aesthetic setting of the Piscataqua River; 

 Conserve the environmental quality of the Piscataqua River; 

 Avoid or minimize detrimental impacts to residential neighborhoods in Kittery, 

Portsmouth and neighboring areas; 

 Reduce or maintain emissions of pollutants, including greenhouse gases; 

 Comply with applicable federal and state regulations, for example Section 106 of the 

National Historic Preservation Act; 

 Maintain or improve emergency evacuation efficiency across the Piscataqua River; and 

 Do not preclude future transportation opportunities, for example, providing for passenger 

rail service or bus service across the Piscataqua River. 
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II. Fatal Flaw Analysis 

This chapter provides an overview of the fatal flaw analysis conducted for the Study.  This 

includes information regarding approach, methodology, and objectives of the fatal flaw analysis, 

as well as the evaluation criteria identified through joint collaboration with the Steering 

Committee, Stakeholder Committee and general public. 

a. Approach, Methodology, and Objectives 

The fatal flaw analysis is a qualitative level analysis that will result in a limited evaluation and 

screening process of the study alternatives and options.  The limited evaluation and screening is 

undertaken in a progressive approach by evaluating the identified alternatives and options against 

small groups of evaluation criteria (see Section b below).  These small groups of evaluation 

criteria are selected with the purpose of identifying those alternatives that are able to move 

forward to the next round or be eliminated from further consideration with proper documentation 

(Chapters IV and V).  This methodology for the fatal flaw analysis was reviewed and approved 

by MaineDOT and NHDOT. 

The fatal flaw analysis was used to eliminate from the large number of alternatives those that 

demonstrably: 

 Do not satisfy Study Purpose and Need 

 Have significant environmental impacts 

 Are not permittable 

 Are not financially feasible 

 Are not physically feasible 

 Are clearly inferior in comparison to other alternatives 

The objective of the fatal flaw analysis is to screen all of the study alternatives to determine 

which alternatives will be dismissed from further consideration and which alternatives will be 

advanced into the final round of analysis.  This final round of analysis will utilize the same 

evaluation criteria, but in a more detailed, quantitative versus qualitative assessment. 
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b. Evaluation Criteria 

The evaluation criteria summarized below were developed in joint collaboration with the 

Steering Committee, the Stakeholder Committee, and the general public.  These criteria were 

based upon the Study Purpose and Need (See Chapter I). 

The 15 evaluation criteria listed below were used to evaluate each of the study’s 63 alternatives 

in this fatal flaw report.  Additional evaluation criteria may be developed for undertaking 

detailed analysis of alternatives that advance from this fatal flaw report. 

1. Study Area Mobility and Accessibility:  Does the alternative provide adequate* Study 

Area mobility and accessibility as defined by the Study’s Purpose and Need? 

2. Satisfy Structural Needs:  Does the alternative provide adequate* structural and 

functional life of Memorial and Sarah Mildred Long Bridges to 2060 or beyond? 

3. Lift Span Reliability:  Does the alternative provide adequate* lift span reliability to 

2060 or beyond? 

4. Bridge Design Features/Vehicular Traffic:  Does the alternative provide adequate* 

bridge design features for vehicular (car and truck) traffic (lane width, shoulder width, 

etc)?  

5. Bridge Design Features/Marine Traffic:  Does the alternative provide adequate* 

bridge design features for marine traffic (clearance, bridge skew, etc.)? 

6. Bridge Design Features/Other Modes:  Does the alternative provide adequate* bridge 

design features for other modes (bike lanes, crosswalks, sidewalks, etc.)? 

7. Accessibility to Portsmouth, Kittery and Portsmouth Naval Shipyard (PNSY):  

Does the alternative maintain or improve access to Portsmouth and Kittery downtowns 

and the PNSY? 

8. Rail Access to Portsmouth, Kittery and PNSY:  Does the alternative maintain the rail 

line though the City of Portsmouth across the Piscataqua River through the Town of 

Kittery and to the PNSY? 

9. Life Cycle Costs:  Estimated 100-year life cycle cost (in Present Value $) for each 

alternative will be developed and will be compared based on the range of costs for each 

alternative. (Note:  A Life Cycle Cost Analysis is not a part of this report, but will 

be included in future reports.) 

10. Property/Neighborhood Impacts:  Estimated level of individual 

properties/neighborhoods impacted for each alternative will be developed and will be 

compared based on range of impacts for each alternative. 
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11. Natural Resource Impacts:  Estimated natural resource impacts for each alternative 

(in acres) will be developed and will be compared based on the range of impacts for 

each alternative. 

12. Physical Resource Impacts:  Estimated physical resource impacts for each alternative 

(in acres) will be developed and will be compared based on the range of impacts for 

each alternative. 

13. Historic Resource Impacts:  Estimated level of historic properties/areas impacted by 

each alternative will be developed and will be compared based on the range of impacts 

for each alternative. 

14. Permittable: Is the alternative considered permittable? 

15. Vehicle Miles Traveled (VMT)/Vehicle Hours Traveled (VHT)/Emissions:  

Measure of VMT and VHT for each alternative as it relates to vehicle emissions. 

* Adequacy relates to the alternatives’ compliance with federal and state design criteria. 
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III. Alternatives/Options Identified and Descriptions 

This chapter describes the alternatives and options that were developed and evaluated for the 

Maine-New Hampshire Connections Study.  The term ―option‖ is used to describe different 

improvement scenarios that were evaluated for each individual existing bridge, i.e. the Sarah 

Mildred Long Bridge and the Memorial Bridge.  In all cases the existing I-95 Bridge would be 

retained. The term ―alternative‖ is used in two ways: 

1) To describe new Piscataqua River crossings between Kittery and Portsmouth that would 

not include the use of the existing two bridges other than to maintain rail use; and 

2) To describe combinations of a Memorial Bridge and a Sarah Mildred Long Bridge 

option. 

Alternatives considered included 1) the No Build Alternative; 2) combinations of options with 

varying improvements to the Memorial Bridge and Sarah Mildred Long Bridge simultaneously; 

and, 3) new alternatives with new Piscataqua River crossings.  A rail connection between 

Portsmouth, New Hampshire and the Portsmouth Naval Shipyard located in Kittery, Maine will 

be provided regardless of which option or alternative is selected either on the existing Sarah 

Mildred Long Bridge or on a new replacement bridge. 

Regarding each alternative’s ability to satisfy the study purpose and need, in general, the 

superstructure rehabilitation alternatives would most likely only provide improvements to 

pedestrian and bicycle movements, while superstructure replacement alternatives on existing 

alignment would also address vehicular geometric issues in addition to the pedestrian/bicycle 

movements and total/complete bridge replacements would address all modal and geometric 

issues including improved marine passage. 

a. No Build Alternative 

The No Build Alternative assumes that no new construction would occur, and that the present 

level of maintenance of the two existing bridges and their approaches within the study area 

would continue.  However, the No Build Alternative assumes that the existing Memorial Bridge 

would not be available for use due to age and structural issues.  It has been determined that 

without improvements, the Memorial Bridge would have to be closed within 1 to 3 years.  The 

Memorial Bridge was recently closed to vehicular traffic to make necessary structural repairs, 

and upon its reopening has been posted at a three-ton weight limit, effectively prohibiting all 

vehicles except automobiles and pickup trucks.  A more detailed description of the No Build 

Alternative is provided in Chapter V. 
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b. Memorial Bridge Options 

Eight options were considered for addressing the Memorial Bridge needs.  They include: 

1. Option MB1 - Rehabilitation of the existing superstructure on existing alignment; 

2. Option MB2 - Replacement of the superstructure on existing alignment with similar 

navigational clearances; 

3. Option MB2A - Replacement of the lift bridge on new alignment either upstream or 

downstream with similar navigational clearances; 

4. Option MB3 - Replacement of the lift bridge on existing alignment with a new mid-level 

bridge; 

5. Option MB3A - Replacement of the lift bridge on new alignment either upstream or 

downstream with a new mid-level bridge; 

6. Option MB4 - Replacement of the lift bridge on existing alignment with a new high-level 

bridge; 

7. Option MB5 - Complete bridge removal; and 

8. Option MB6 - Bridge replacement on existing alignment for bicycle/pedestrian use only. 

These various Memorial Bridge Options are described in greater detail in Chapter IV, 

Alternatives Considered but Dismissed, and Chapter V, Alternatives Carried Forward for 

Further Consideration, of this report. 

c. Sarah Mildred Long Bridge Options 

Seven options were considered for addressing the Sarah Mildred Long Bridge needs.  They 

include: 

1. Option SL1 - Rehabilitation of the existing structure on existing alignment; 

2. Option SL2 - Replacement of the existing bridge on existing alignment with increased 

horizontal navigational clearances; 

3. Option SL2A - Replacement of the lift bridge on new alignment upstream with increased 

horizontal navigational clearances; 

4. Option SL3 - Replacement of the lift bridge on existing alignment with a new mid-level 

bridge; 

5. Option SL3A - Replacement of the lift bridge on new alignment upstream with a new 

mid-level bridge; 

6. Option SL4 - Replacement of the lift bridge on existing alignment with a new high-level 

bridge; and 

7. Option SL5 - Close existing bridge to vehicular traffic, keep rail portion of bridge. 

All options assumed that rail service will remain – either on the existing Sarah Mildred Long 

Bridge or on a replacement Sarah Mildred Long Bridge.  These various Sarah Mildred Long 

Bridge Options are described in greater detail in Chapter IV, Alternatives Considered but 
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Dismissed, and Chapter V, Alternatives Carried Forward for Further Consideration, of this 

report. 

d. Combination Memorial Bridge/Sarah Mildred Long Bridge Alternatives 

In this analysis, the eight Memorial Bridge options mentioned in Section ―b‖ above were 

combined with the seven Sarah Mildred Long Bridge options mentioned in Section ―c‖ above.  

These combinations created 56 alternatives to be considered and analyzed.  These 56 alternatives 

will be described in greater detail in Chapter IV, Alternatives Considered but Dismissed, and 

Chapter V, Alternatives Carried Forward for Further Consideration, of this report. 

In addition to the 56 combinations listed in the previous paragraph, two additional hybrid options 

were created.  These 2 options would replace the existing Sarah Mildred Long Bridge with a new 

4-lane bridge on existing alignment with existing vertical clearances. 

e. New Alternatives 

Four new alternatives were developed and analyzed for providing vehicular connections between 

the City of Portsmouth and the Town of Kittery.  They include: 

1. Alternative NA1 - The elimination of all vehicular traffic from the Memorial and Sarah 

Mildred Long Bridges and construction of a new high-level bridge; 

2. Alternative NA1A – The elimination of all vehicular traffic from the Memorial and Sarah 

Mildred Long Bridges and construction of a new low-level or mid-level bridge; 

3. Alternative NA2 - The elimination of all vehicular traffic from the Memorial and Sarah 

Mildred Long Bridges and construction of a new tunnel under the river; and 

4. Alternative NA3 - The elimination of all vehicular traffic from the Memorial and Sarah 

Mildred Long Bridges and providing a high speed ferry service. 

These new alternatives will be described in greater detail in Chapter IV, Alternatives Considered 

but Dismissed, of this report. 

f. Rail Alternatives 

None of the options or alternatives that were developed and analyzed included an additional rail 

crossing of the Piscataqua River.  The existing rail crossing on the Sarah Mildred Long Bridge 

will be maintained and kept in service, or replaced if a new bridge constructed, even if the 

existing bridge were to be closed to all vehicular traffic, due to the needs of the Portsmouth 

Naval Shipyard. 
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IV. Alternatives/Options Considered but Dismissed 

This chapter describes the alternatives and options that were developed and evaluated for the 

Maine-New Hampshire Connections Study.  The term ―option‖ is used to describe different 

improvement scenarios that were evaluated for each individual existing bridge, i.e. the Sarah 

Mildred Long Bridge and the Memorial Bridge.  In all cases the existing I-95 river crossing 

bridge would be retained. The term ―alternative‖ is used in two ways: 

1) To describe new Piscataqua River crossings between Kittery and Portsmouth that would 

not include the use of the existing two bridges other than to maintain rail use. 

2) To describe combinations of a Memorial Bridge and a Sarah Mildred Long Bridge 

option. 

As previously stated, the objective of the screening process is to identify alternatives that satisfy 

the study’s purpose and need (See Appendix F), are practicable, are the least environmentally 

damaging and are capable of being reasonably supported by the general public, local 

communities, state and federal regulatory and resource agencies and the state transportation 

agencies of Maine and New Hampshire. 

Besides screening the alternatives on their ability to satisfy the study’s purpose and need, fifteen 

criteria were developed for screening the study alternatives.  The goal of the Round 1 screening 

was to dismiss the alternatives that had the greatest impacts to the human environment as 

compared to other alternatives or did not meet study area mobility needs. 

The Round 1 screening focused on the following six screening criteria: 

1. Ability to satisfy the study purpose and need; 

2. Ability to satisfy the regions mobility and accessibility needs from a traffic standpoint; 

(See Appendix A) 

3. Historic resource impacts; (See Appendix B) 

4. Property and neighborhood impacts; (See Appendix B) 

5. Physical resource impacts; (See Appendix B) and 

6. Natural resource impacts. (See Appendix B)  

a. Alternatives/Options Dismissed in Round 1 Screening 

1. Memorial Bridge Options 

When compared to similar Memorial Bridge options, the three Memorial Bridge options 

that are being recommended for dismissal from further consideration in the Round 1 

screening analysis would result in greater impacts to neighborhoods, and to natural, 

physical and historic resources than the remaining five Memorial Bridge options that are 

being carried forward for further evaluation. 
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The three Memorial Bridge options recommended to be dismissed from further 

consideration as a part of the Round 1 screening analysis are: 

a. Option MB3: Replace the existing bridge on existing alignment with a new mid-

level (50 foot additional vertical clearance) moveable bridge to reduce the number 

of openings.  This option is being dismissed because of the following: 

o Requires demolition of the existing Memorial Bridge, which is eligible for 

listing on the National Register (NR) of Historic Places; 

o Requires work within the NR listed Memorial Bridge Historic District; 

o The New Bridge construction will impact the Piscataqua River with new 

bridge piers in the water; 
Portsmouth - potential impacts from a new bridge approach: 

o Acquisition of a parking lot on State Street; 

o Impacts to NR listed Memorial Park that is a part of the Memorial 

Bridge Historic District; 

o Acquisition of the Scott Avenue parking lot; 
o Acquisition of the Connie Bean Recreational Center; 

o Acquisition of 2 commercial/residential buildings on the east side of 

Daniel Street; 
o Acquisition of 6-8 commercial/residential buildings on the east side of 

State Street; 
o Acquisition of 1-2 commercial/residential buildings on the west side of 

State Street; 
o Acquisition of the Bow Street Park; 

o Potential adverse effect on the historic Warner House, a National 

Historic Landmark (NHL); 

o Requires work within Portsmouth Local Historic District; 

Kittery - potential impacts from a new bridge approach: 

o Impact on 2 parking lots (one on either side of Route 1); 

b. Option MB3A: Replace the bridge on new alignment either immediately upstream 

or downstream of the existing bridge with a new mid-level (50 foot additional 

vertical clearance) moveable bridge to reduce the number of openings.  This 

option is being dismissed because of the following: 

o Requires demolition of the existing Memorial Bridge, which is eligible for 

listing on the National Register of Historic Places; 

o Requires work within the NR listed Memorial Bridge Historic District; 

o New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water; 
Portsmouth - potential impacts from a new bridge approach: 

o Acquisition of 1 major building with commercial and condo units on 

north side of Bow Street located just west of the existing bridge 

approach; 

o Acquisition of a parking lot on State Street; 
o Impacts to the NR listed Memorial Park that is a part of the Memorial 

Bridge Historic District; 
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o Acquisition of the Scott Avenue parking lot; 

o Acquisition of the Connie Bean Recreational Center; 
o Acquisition of 2 commercial/residential buildings on east side of Daniel 

Street; 

o Acquisition of 6-8 commercial/residential buildings on east side of 

State Street; 
o Acquisition of 1-2 commercial/residential buildings on west side of 

State Street  
o Acquisition of the Bow Street Park; 

o Potential adverse effect on historic Warner House (NHL); 

o Requires work within the Portsmouth Local Historic District; 

Kittery - potential impacts from a new bridge approach: 
o Acquisition of 2 commercial buildings and dock on west side of the 

bridge on Badger’s Island; 

o Acquisition of 2 residential buildings on west side of the bridge on 

Badger’s Island; and 

o Acquisition of a marina on Badger’s Island; 

o Acquisition of 1 condo complex on Badger’s Island; 

o Impact on 2 parking lots (one on either side of Route 1) on the 

mainland; and 

o These acquisitions would occur in areas where individual 

buildings/structures may be eligible for NR listing. 

c. Option MB4: Replace the existing bridge on existing alignment with a new high-

level (150 foot vertical clearance) fixed span bridge.  This option is being 

dismissed because of the following: 

o Requires demolition of the existing Memorial Bridge, which is eligible for 

listing on the National Register of Historic Places; 

o Requires work within the NR listed Memorial Bridge Historic District; 

o New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water; 

o Portsmouth - potential impacts from a new bridge approach: 
o Impacts to the NR listed Memorial Park that is a part of the Memorial 

Bridge Historic District; 
o Acquisitions along 4 blocks on the West side of State Street, including 

12 - 14 buildings and a park; 

o Acquisitions along 4 blocks on the East side of State Street, including 

15- 17 buildings including the South Church, which is listed on the NR; 

o Acquisition of the Bow Street Park; 

o Potential adverse effect on the historic Warner House (NHL); 

o Requires work within the Portsmouth Local Historic District; 

o Kittery - potential impacts from new bridge approach: 

o Impact to the NR listed John Paul Jones Memorial Park; and 

o Acquisition of 8-9 homes on the west side along Newmarch Street.  

These acquisitions are within the Post Civil War Residential Area and 

may be eligible for NR listing. 
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2. Sarah Mildred Long Bridge Options 

One of the seven Sarah Mildred Long Bridge options is recommended to be dismissed 

from further consideration as a part of the Round 1 screening analysis.  This option, 

identified as Option SL5, is the complete closing of the highway component of the Sarah 

Mildred Long Bridge.  This option is being dismissed because it would not satisfy the 

study purpose and need because it would severely impact the region’s mobility and 

accessibility needs.  With elimination of the Sarah Mildred Long Bridge, the Memorial 

Bridge would require 4 lanes to accommodate traffic demand.  A 4-lane Memorial 

Bridge is considered a fatal flaw due to the impacts to the existing 2 lane approaches that 

would need to be widened to 4-lanes that would have adverse impacts to historic 

resources in both communities. 

3. Combination Memorial Bridge/Sarah Mildred Long Bridge Alternatives 

As a result of the individual bridge option fatal flaw evaluation, 26 of the 58 alternatives 

considered under this combination scenario are recommended to be dismissed from 

further consideration. The 26 alternatives recommended for dismissal are combinations 

that include one of the three Memorial Bridge options recommended for dismissal in 

Round 1 above and the one Sarah Mildred Long Bridge option recommended for 

dismissal in Round 1 above.  The rationale for dismissing the combination alternatives is 

the same rationale provided for dismissing the individual options listed for Round 1 

above. 

Four other alternatives that are comprised of two Memorial Bridge Options along with 

two Sarah Mildred Long Bridge Options are recommended to be dismissed from further 

consideration.  These four alternatives are Memorial Bridge Options MB5 and MB6 

along with Sarah Mildred Long Bridge Options SL1 and SL2. 

Option MB5 is the closure and the removal of the entire Memorial Bridge including 

piers.  Option MB6 is similar to MB5 in that the upper part of the bridge (superstructure) 

would be removed and replaced with a pedestrian and bicycle only bridge with a lift 

span on the existing piers with similar navigational clearances as the current bridge.  

Under both of these options, the Badger’s Island Bridge connecting Kittery to Badger’s 

Island would be maintained. 

Option SL1 is the rehabilitation of the existing Sarah Mildred Long Bridge and lift span 

on existing alignment and maintaining the existing clearances.  Although Option SL2 is 

being evaluated as both a 2-lane bridge and a 4-lane bridge with Options MB5 and MB6 

as a part of this Study, the Round 1 screening analysis is considering that Option SL2 is 

the 2-lane replacement bridge on existing alignment with improved navigational 

clearances. 



 

  P a g e  | 13 

These four combination alternatives, MB5 with SL1 or SL2 and MB6 with SL1 or SL2, 

are recommended to be dismissed from further consideration because they would not 

satisfy the purpose and need related to regional mobility and accessibility by reducing 

the local Piscataqua River crossing capacity by 50%, i.e. elimination of one of the two – 

two-lane river crossing bridges serving this region.  In order to reasonably accommodate 

the increase in Piscataqua River crossing demand, the existing Memorial Bridge would 

need to be replaced or the existing Sarah Mildred Long Bridge would need to be 

widened to a four-lane bridge.  (Both of these options – the four-lane Sarah Mildred 

Long Bridge and replacing the Memorial Bridge – remain under consideration and are 

being carried forward for further evaluation.)  The widening of the existing 6 lane I-95 

river crossing bridge is not practicable or financially feasible due to its overhead truss 

design which virtually eliminates any financially reasonable option for increasing the 

bridge’s capacity. 

4. New Alternatives 

All of the New Alternatives are being recommended for dismissal from further 

consideration in the Round 1 screening analysis as they would result in greater impacts 

to neighborhoods, and to natural, physical and historic resources than other options that 

are being carried forward for further evaluation and/or they would not satisfy the Study 

purpose and need.  Although Alternative NA3, high speed ferry service, would have less 

impact to the human environment as compared to all other alternatives and options, this 

alternative fails in meeting current and future Piscataqua River crossing capacity needs 

and thus would not satisfy purpose and need. 

 

The four New Alternatives recommended to be dismissed from further consideration as 

a part of the Round 1 screening analysis are: 

a. Alternative NA1: Close the Memorial Bridge and the Sarah Mildred Long Bridge 

(except for rail) and construct a new high-level (150 foot vertical clearance) fixed 

span bridge between the existing two bridges.  The existing bridge between 

Kittery and Badger’s Island would remain open.  This alternative is being 

dismissed because of the following: 

o The New Bridge construction will impact the Piscataqua River with new 

bridge piers in the water; 

o Requires demolition of the Memorial Bridge, which is eligible for listing 

on the National Register of Historic Places; 

o Portsmouth - potential impacts from a new bridge approach: 
o Acquisition of a sewerage pump station on the east side of Deer Street; 

o Acquisition of 2 commercial buildings on the east side of Deer Street; 

o Acquisition of 2 commercial buildings on the west side of Deer Street; 

o Acquisition of 4 structures in the NR listed Hill Historic District; 

o Acquisition of 2 commercial buildings plus the Discover Portsmouth 

Center on Maplewood Avenue; 
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o Impact to the Granite State Mineral Port operations and facility; 

o May have adverse effect on the NR listed Old Portsmouth Historic 

Public Library; 

o Requires work within the Portsmouth Local Historic District; 

o Kittery - potential impacts from a new bridge approach: 
o Acquisition of 10 to 11 homes.  These acquisitions would occur in areas 

where individual buildings/structures may be eligible for NR listing; 

and 

o Hydric soils along the Walker/Government Street corridor could have 

potential wetland impacts. 

b. Alternative NA1A: Same as Alternative 1 except the new bridge would be a new 

mid-level (50 foot additional vertical clearance) or low-level (19 foot vertical 

clearance) bridge between the existing two bridges with the existing bridge 

between Kittery and Badger’s Island would remain open.  This alternative is 

being dismissed because of the following: 

o The New Bridge construction will impact the Piscataqua River with new 

bridge piers in the water; 

o Requires demolition of the Memorial Bridge, which is eligible for listing 

on the National Register of Historic Places; 

o Portsmouth - potential impacts from a new bridge approach: 

o Acquisition of a sewerage pump station on the east side of Deer Street; 

o Acquisition of 2 commercial buildings on the east side of Deer Street; 

o Acquisition of 2 commercial buildings on the west side of Deer Street; 

o Acquisition of 4 structures in the NR listed Hill Historic District; 

o Impact to the Granite State Mineral Port operations and facility; 

o Acquisition of 1 commercial parking lot at the Maplewood Intersection; 

o Requires work within the Portsmouth Local Historic District; 

o Kittery - potential impacts from new a bridge approach: 
o Acquisition of 10 to 11 homes.  These acquisitions would occur in areas 

where individual buildings/structures may be eligible for NR listing; 

and 

o Hydric soils along the Walker/Government Street corridor could have 

potential wetland impacts. 

c. Alternative NA2: Same as Alternative 1 regarding the closing of the two bridges 

with the existing bridge between Kittery and Badger’s Island remaining open, but 

instead of a new bridge being constructed, a new vehicle tunnel would be 

constructed under the Piscataqua River between the two existing bridges.  This 

alternative is being dismissed because it would not satisfy the study purpose and 

need, it would be the most costly to construct (approximately $40 million more 

than other alternatives and options), the tunnel construction would likely damage 

above ground historic buildings, and it would have significant impacts to the 

historic character of the area because of the substantial right of way takings 
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necessary for the construction of the tunnel entrance and exit, particularly on the 

Portsmouth business district. 

d. Alternative NA3: Same as Alternative 1, regarding the closing of the two bridges 

with the existing bridge between Kittery and Badger’s Island remaining open, but 

instead of building a new bridge, a new high speed ferry service would be 

provided connecting Kittery and Portsmouth.  This option is being dismissed 

because it would not satisfy the study purpose and need and would not reasonably 

satisfy the river crossing needs due to its limited operational capacity, i.e. the need 

to transport over 1,300 vehicles across the river in the peak hour in 2009 and an 

estimated 1,950 vehicles in the peak hour in 2035.  As an example, the Cape May-

Lewes Ferry operated by the Delaware River Bay Authority between New Jersey 

and Delaware has ferries that have a capacity of about 100 vehicles and it takes 

approximately 25 minutes to dock, unload, load and depart the terminal on a 

regular basis.  So assuming that a similar size ferry could accommodate 

approximately 200 vehicles per hour, there would be a need for approximately 6 

ferries to accommodate the 2009 peak hour traffic.  Besides the ferries, 

appropriate landside vehicle staging and docking facilities would also need to be 

provided. 

Other items that make ferries not feasible in this study are that ferry service may 

occasionally be curtailed during periods of heavy fog or severe storms for safety 

reasons that affect reliability of the service and may conflict with vessels traveling 

upstream or downstream. 

The Round 2 screening criteria evaluated the following remaining options: five Memorial Bridge 

options, six Sarah Mildred Long Bridge options and 28 combination alternatives.  All of the New 

Alternatives were dismissed in the Round 1 screening analysis and therefore not included in the 

Round 2 or subsequent screening processes.  The total number of alternatives dismissed in 

Round 1 is 34. 

b. Alternatives/Options Dismissed in Round 2 Screening 

The goal of the Round 2 screening was to dismiss the options that had the greater impacts when 

compared to similar (like) options in the below criteria categories. 

The Round 2 screening focused on the following three screening criteria: 

1. General ability to satisfy the study purpose and need; 

2. Comparative against similar options; and 

3. Accessibility needs from a bicycle and pedestrian standpoint. (See Appendix C) 
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1. Memorial Bridge Options 

Of the five remaining Memorial Bridge options remaining from the Round 1 screening 

process, the following are recommended to be dismissed from further consideration as a 

part of the Round 2 screening analysis. 

a. Option MB2A: Replace the bridge on new alignment either immediately upstream 

or downstream of the existing bridge with similar navigational clearances.  This 

option is being dismissed because of the following: 

o Requires demolition of the existing Memorial Bridge, which is eligible for 

listing on the National Register of Historic Places; 

o Requires work within the NR listed Memorial Bridge Historic District; 

o New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water; 

Portsmouth - potential impacts from a new bridge approach: 

o Acquisition of 1 major building with commercial and condo units on 

north side of Bow Street located just west of the existing bridge 

approach; 

o Impacts to the NR listed Memorial Park that is a part of the Memorial 

Bridge Historic District; 

o Acquisition of 2 commercial buildings and one wharf on the east side 

of the bridge; 
o Acquisition of the Bow Street Park; 

o Requires work within the Portsmouth Local Historic District; 

Kittery - potential impacts from a new bridge approach: 

o Acquisition of 2 commercial buildings and dock on west side of the 

bridge on Badger’s Island; 

o Acquisition of 2 residential buildings on west side of the bridge on 

Badger’s Island; 

o Acquisition of a marina on Badger’s Island; 
o Acquisition of 1 condo complex on Badger’s Island; and 

o These acquisitions would occur in areas where individual 

buildings/structures may be eligible for NR listing. 

b. Option MB5: Close and remove the entire bridge between Portsmouth and 

Badger’s Island.  The existing bridge between Kittery and Badger’s Island would 

remain open.  This option is being dismissed because this option would 

completely eliminate all bicycle and pedestrian facilities over the Piscataqua 

River between the City of Portsmouth and the Town of Kittery and would not 

satisfy the study purpose and need. 

2. Sarah Mildred Long Bridge Options 

Of the six remaining Sarah Mildred Long Bridge options remaining from the Round 1 

screening process, the following is recommended to be dismissed from further 

consideration as a part of the Round 2 screening analysis. 
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a. Option SL4: Replace the existing bridge on new alignment upstream with a new 

2-lane or 4-lane high-level (135 foot vertical clearance) fixed span bridge.  

Documentation shows that because Option SL4 will result in four river crossing 

bridges instead of the existing three river crossing bridges in the study area, it will 

be a more costly and greater impact option compared to other options. 

3. Combination Memorial Bridge/Sarah Mildred Long Bridge Alternatives 

Fourteen of the 28 combinations remaining from the Round 1 screening process are 

recommended to be dismissed from further consideration in Round 2.  The 14 

alternatives recommended for dismissal are combinations that include the two Memorial 

Bridge options recommended for dismissal in Round 2 above combined with the six 

remaining Sarah Mildred Long Bridge options, plus the three remaining SL4 options.  

The rationale for dismissing these 14 alternatives is the same rationale provided for the 

dismissal of Option MB2A, MB5, and SL4 listed in Round 2 above. 

c. Alternatives/Options Dismissed in Round 3 Screening 

The goal of the Round 3 screening was to dismiss the options that had the greater impacts when 

compared to similar (like) options, and did not satisfy study purpose and need. 

The Round 3 screening focused on the following two screening criteria: 

1. Construction impacts of a mid level Sarah Mildred Long Bridge; and 

2. Impact assessment to the Port of New Hampshire and nearby areas. 

1. Sarah Mildred Long Bridge Options 

In Round 3, the benefits and detriments of a low-level bridge on existing or new 

alignment, Options SL1, SL2 and SL2A, were compared to the benefits and detriments 

of a mid-level bridge on existing or new alignment, Options SL3 and SL3A.  This 

comparison forms the basis for dismissing Options SL3 and SL3A from further 

consideration. 

a. Option SL3: Replace the existing bridge including the rail component on 

existing alignment with a new 2-lane or 4-lane mid-level (50 foot additional 

vertical clearance) moveable bridge to reduce the number of bridge openings 

and wider lift opening to improve vessel passage. 

b. Option SL3A: Replace the existing bridge on a new alignment immediately 

upstream with a new 2-lane or 4-lane mid-level (50 foot additional vertical 

clearance) moveable bridge to reduce the number of bridge openings and wider 

lift opening to improve vessel passage.  The existing Sarah Mildred Long 

Bridge with rail only would need to remain. 



 

  P a g e  | 18 

The benefits and detriments of reconstructing or replacing the existing low-level bridge 

on existing or new alignment (Options SL1, SL2 and SL2A) are: 

Benefits: 

o Minimal impact to the existing bridge approaches; 

o Minimal impact to the existing rail line approaches; and 

o Minimal impacts to property, neighborhood and historic resources. 

Detriments: 

o Higher lift span operation and maintenance costs; and 

o Greater vehicle delay due to greater bridge lift span operation. 

The benefits and detriments of replacing the existing low-level bridge with a new mid-

level bridge on existing or new alignment (Options SL3 and SL3A 2-lane or 4-lane) are: 

Benefits: 

o Lower lift span operation and maintenance costs due to needing fewer 

openings; 

o Will likely reduce existing navigational constraints by providing increased 

horizontal openings; 

o Will improve vessel flow by potentially eliminating up to 50% of all current 

bridge openings; and 

o Will improve bridge capacity for vehicular traffic by potentially eliminating up 

to 50% of all current bridge openings. 

Detriments: 

o Increased capital and maintenance costs due to: 

 Longer roadway bridge; 

 Longer railroad bridge; 

 Major reconstruction of Market Street in Portsmouth; and 

 Major reconstruction of Bridge Street in Kittery. 

o Roadway engineering challenges at: 

 Will require raising Market Street by approximately 19 feet to allow rail to 

remain at-grade when crossing Market Street.  This will require retaining 

walls along this section of Market Street which will have visual and cost 

impacts; 

 Market Street/Russell Street intersection in Portsmouth; and 

 Route 1 Bypass and Oak Terrace intersection in Kittery. 

o Property impacts to: 

 Port of New Hampshire marine terminal buildings, rail lines and access 

that are located adjacent to the existing bridge (See Appendix E); 

 Businesses located adjacent to the reconstructed (elevated sections of) 

Market Street and Russell Street in Portsmouth; 

 Parcels located adjacent to the reconstructed (elevated sections of) Route 1 

Bypass and Oak Terrace in Kittery; and 
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 Property and neighborhood impacts associated with the relocation of 

Bridge Street in Kittery. 

In summary, the mid-level bridge benefits improve regional mobility by reducing the 

number of lift span openings for accommodating Piscataqua River traffic versus the low-

level bridge whose principal benefits are derived from minimization of property, 

neighborhood and historic impacts due to minimal bridge approach work. 

Conversely, the mid-level bridge detriments, listed above, are far greater than the 

detriments listed for the low-level bridge.  For these reasons, the mid-level 2-lane and 4-

lane Sarah Mildred Long Bridge Options SL3 and SL3A are being dismissed from 

further consideration. 

2. Combination Memorial Bridge/Sarah Mildred Long Bridge Alternatives 

Six of the 14 alternatives remaining from the Round 2 screening process are 

recommended to be dismissed from further consideration in Round 3.  The six 

alternatives recommended for dismissal are combinations that include the two Sarah 

Mildred Long Bridge options recommended for dismissal in Round 3 above combined 

with the three remaining Memorial Bridge options.  The rationale for dismissing these 

six alternatives is the same rationale provided for the dismissal of Option SL3 and SL3A 

listed in Round 3 above. 

d. Section 106 

Section 106 of the National Historic Preservation Act requires Federal agencies to take into 

account the effects of their actions on historic properties, whether publicly or privately owned.  

The Section 106 process seeks to incorporate historic preservation principles into project 

planning through consultation between a Federal agency and other parties with an interest in the 

effects on the Federal agency’s action on historic properties.  The goal of Section 106 

consultation is to: identify historic properties that could be affected by a project, assess the 

project’s potential effects to such properties, and seek ways to avoid, minimize or mitigate any 

adverse effects to historic properties. 

Throughout the Connections Study, the State Historic Preservation Officer from both Maine and 

New Hampshire as well as representatives from both FHWA offices have participated and 

provided input regarding known and potential historic properties. 

The Connections Study has identified and mapped all known historic parcels for evaluating each 

alternatives potential impact to each of these historic resources.  Historic properties that are 

deemed to be affected by a proposed project are further evaluated under Section 4(f) of the 

Department of Transportation Act. 
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Historic and archaeological resources will need to be further analyzed as a part of the NEPA 

process.  In the Section 106 procedures, the Area of Potential Effect, eligibility determinations, 

and effect findings must be approved by the FHWA prior to submitting them to the Section 106 

consulting parties.  Appendix B provides a listing of known historic resources that would be 

impacted by the various bridge alternatives. 

e. Preliminary Section 4(f) Least Harm Analysis 

Section 4(f) of the Department of Transportation Act of 1966, declares that special effort should 

be made to preserve publicly owned parks, recreation areas, wildlife and waterfowl refuges, as 

well as historic sites, whether publicly or privately owned. 

Before an alternative involving the use of a Section 4(f) resource can be selected, avoidance 

alternatives and minimization measures must be considered.  Avoidance alternatives are those 

that avoid the use of Section 4(f) resources; minimization measures are efforts to minimize the 

impacts of a Section 4(f) use where it is not prudent or feasible to avoid. 

Minimization measures may include mitigation, which is compensation for Section 4(f) impacts 

that cannot be avoided.  Mitigation may entail replacement of Section 4(f) property or facilities.  

The cost of mitigation should be a reasonable public expenditure in light of the severity of the 

impact on the Section 4(f) resource. 

In this study, both the Memorial Bridge and the Sarah Mildred Long Bridge are considered 

Section 4(f) resources.  These historic bridges are covered by Section 4(f) and are part of either a 

Federal-aid highway system or a state or local highway system that has continued to evolve over 

the years.  Even though these structures are on or eligible for inclusion on the National Register 

of Historic Places, they must perform as an integral part of a modern transportation system.  

When they do not or cannot, they must be rehabilitated or replaced in order to assure public 

safety while maintaining system continuity and integrity.  If alternatives exist that do not cause 

impacts, they must be considered first. 

Besides the two bridges, numerous parcels at the approaches of both bridges in Portsmouth and 

Kittery are also eligible for protection under Section 4(f).  If there is no feasible or prudent 

alternative that avoids use or impacts to all Section 4(f) properties, FHWA may only approve the 

alternative that causes the least overall harm.  Appendix H provides a preliminary comparison of 

potential Section 4(f) impacts of the study alternatives that satisfy the Study Purpose and Need 

for identifying those alternatives that cause the least overall harm to Section 4(f) properties. 

None of the alternatives, including the no-build, completely avoid all Section 4(f) properties. 

A summary of the results from Appendix H indicates that: 

 Regarding Criteria 5 – Degree to which each alternative meets purpose and need; 

o Fifteen alternatives did not satisfy the Study Purpose and Need; 
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o Fourteen alternatives partially satisfied the Study Purpose and Need and of those 

fourteen; 

 Thirteen had low ability to mitigate adverse impacts to each Section 4(f) 

resource (Criteria 1) and high severity of the remaining harm, after 

mitigation, to the protected activities and attributes of the feature (Criteria 

2); and 

 The remaining alternative, Alternative 6, had high ability to mitigate 

adverse impacts to each Section 4(f) resource (Criteria 1) and low severity 

of the remaining harm, after mitigation, to the protected activities and 

attributes of the feature (Criteria 2). 

o Thirty-four alternatives were determined to satisfy the Study Purpose and Need 

and of those 34: 

 Twenty-eight had low ability to mitigate adverse impacts to each Section 

4(f) resource (Criteria 1) and high to moderate severity of the remaining 

harm, after mitigation, to the protected activities and attributes of the 

feature (Criteria 2); and 

 Five had moderate ability to mitigate adverse impacts to each Section 4(f) 

resource (Criteria 1) and moderate severity of the remaining harm, after 

mitigation, to the protected activities and attributes of the feature (Criteria 

2). 

 The remaining alternative, Alternative 13, had high ability to mitigate 

adverse impacts to each Section 4(f) resource (Criteria 1) and low severity 

of the remaining harm, after mitigation, to the protected activities and 

attributes of the feature (Criteria 2). 

o All alternatives that satisfied or partially satisfied the Study Purpose and Need 

were all considered to have highly significant Section 4(f) resources (Criteria 3); 

 Regarding criteria 4 – the officials with jurisdiction provided preliminary concurrence on 

advancing the following alternatives: Alternatives 6, 7, 8, 13, 14, 15, 58 and 59.  All of 

the remaining alternatives that satisfied or partially satisfied the Study Purpose and Need 

received preliminary concurrence on dismissing those alternatives from further 

consideration; and 

 Only ten of the alternatives were considered to have low to moderate impacts, after 

reasonable mitigation to resources not protected by Section 4(f) (Criteria 6). 

The information provided in Appendix H will form the basis for the formal Section 4(f) 

document that will need to be prepared as a part of the subsequent National Environmental 

Policy Act (NEPA) process. 
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V. Alternatives/Options Carried Forward for Detailed 

Evaluation 

This chapter describes the alternatives and options to be carried forward for detailed evaluation 

in the study process.  Chapter III identified 63 alternatives that were developed for this study.  

Chapter IV screened all of the alternatives and options identified in Chapter III and identified 54 

alternatives that should not be considered for further evaluation because they did not satisfy the 

overall study purpose and need, or were not practicable, or were more environmentally 

damaging. 

As previously stated, this chapter describes the alternatives and options that were developed and 

evaluated for the Maine-New Hampshire Connections Study.  The term ―option‖ is used to 

describe different improvement scenarios that were evaluated for each individual existing bridge, 

i.e. the Sarah Mildred Long Bridge and the Memorial Bridge.  In all cases the existing I-95 river 

crossing bridge would be retained. The term ―alternative‖ is used in two ways: 

1) To describe new Piscataqua River crossings between Kittery and Portsmouth that would 

not include the use of the existing two bridges other than to maintain rail use. 

2) To describe combinations of a Memorial Bridge and a Sarah Mildred Long Bridge 

option. 

The remaining eight alternatives to be carried forward for detailed evaluation will be described in 

this chapter. The No-Build Alternative described in Chapter III will also be carried forward for 

comparison to other alternatives.  This results in nine total alternatives being carried forward for 

detailed evaluation. 

a. Alternatives/Options Carried Forward for Detailed Evaluation 

1. The No-Build Alternative 

The future No-Build alternative (Year 2035) is defined as follows: 

 The Memorial Bridge would be closed and the entire structure would be 

demolished between Portsmouth and Badger’s Island; 

 The Badger’s Island Bridge connecting Kittery to Badger’s Island would be 

rehabilitated and maintained; 

 The Sarah Mildred Long Bridge would be maintained and would be posted at 10 

tons; 

 The Albacore Connection in Portsmouth from the Sarah Mildred Long Bridge to 

Market Street would remain open.  The connection would be modified to 

allow all movements in the future; and 

 The rail segment on the Sarah Mildred Long Bridge would be maintained for 

PNSY use only. 
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No other transportation infrastructure or capacity improvements are included in the 

future No-Build Alternative.  Although the No-Build Alternative does not satisfy the 

study purpose, it will be carried forward in each screening analysis phase for comparison 

to other alternatives. 

2. Memorial Bridge Options 

The following three Memorial Bridge options are recommended to be carried forward 

for detailed evaluation.  They are: 

1. Option MB1: Rehabilitate the existing bridge on existing alignment, including 

replacing the lift span, with existing clearances and reuse the existing abutments 

and piers. 

2. Option MB2: Replace the superstructure of the existing bridge, including the lift 

span, with similar navigational clearances and reuse the existing abutments and 

piers. 

3. Option MB6: Similar to Option MB2 above, except that the replacement bridge 

would only accommodate bicycle and pedestrian traffic. 

3. Sarah Mildred Long Bridge Options 

The following three Sarah Mildred Long Bridge options are recommended to be carried 

forward for detailed evaluation.  They are: 

1. Option SL1: Rehabilitate the existing bridge on existing alignment, including the 

lift span, with existing navigational clearances; reuse the existing abutments and 

evaluate the piers for reuse versus replace; and, rehabilitate the rail component. 

2. Option SL2: Replace the existing bridge, including the lift span and substructure, 

with improved horizontal navigational clearances; and, replace the rail 

component. 

3. Options SL2A: Replace the existing bridge, including the lift span and rail line, 

on a new alignment immediately upstream with improved horizontal navigational 

clearances to improve vessel passage. 

4. Combination Memorial Bridge/Sarah Mildred Long Bridge Alternatives 

Eight Memorial Bridge/Sarah Mildred Long Bridge alternatives are recommended to be 

carried forward for detailed evaluation.  (See Appendix D) 

Three of the Alternatives combine Option MB1 with the three SL Options listed above. 

Three of the Alternatives combine Option MB2 with the three SL Options listed above. 
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Two of the Alternatives combine Option MB6 with SL Options 2 & 2A.  Both of these 

alternatives replace the Sarah Mildred Long Bridge with a 4-lane bridge in order to 

maintain present and future river crossing capacity.  Analysis has also determined that 

(assuming the Memorial Bridge is still capable of carrying traffic) the existing Memorial 

Bridge could accommodate the vehicular/pedestrian traffic over the extended period that 

it would take to replace the existing Sarah Mildred Long Bridge with a new 4-lane low-

level bridge either on existing or new alignment. (See Appendix G) 

The 4-lane Sarah Mildred Long Bridge option identified as SL2 must be a new bridge 

because similar to the I-95 river crossing bridge, the widening of the existing Sarah 

Mildred Long 2-lane bridge to a 4-lane bridge is not practicable or financially feasible 

because of the complexities that would be associated with the widening of the lift span 

component of the bridge. 

Final Recommended List of Alternatives to be Carried Forward for Detailed 

Evaluation (from List of 63 Alternatives) 

Alternative 1: No Build 

Alternative 6: MB1 and SL1 

Alternative 7: MB1 and SL2 

Alternative 8: MB1 and SL2A 

Alternative 13: MB2 and SL1 

Alternative 14: MB2 and SL2 

Alternative 15: MB2 and SL2A 

Alternative 58: MB6 and SL2 (4-lane) 

Alternative 59: MB6 and SL2A (4-lane)  
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One of the screening measures available for the Fatal Flaw Analysis is to determine the 

minimum number of lanes required for the Piscataqua River Bridge crossings associated with 

various potential ―bridge-removal‖ scenarios.  To that end, the travel demand model was run 

with unconstrained demand on the bridges.  Table 1 presents the results of the unconstrained 

travel demand runs. 

 

Table 1 - PM Volumes on Piscataqua River Bridges 

  Year 2009 Year 2035 

  Balanced 

PM 

No-

Build 

Remove Memorial; 

Widen Sarah 

Mildred Long 

Widen Memorial; 

Remove Sarah 

Mildred Long 

Memorial Bridge     

 Northbound 538 0 0 756 

 Southbound 462 0 0 671 

Sarah Long Bridge     

 Northbound 700 981 1,458 0 

 Southbound 643 974 1,226 0 

I-95 Bridge     

 Northbound 3,702 5,128 4,651 5,354 

 Southbound 3,127 4,294 4,042 4,597 

All 3 Bridges     

 Northbound 4,930 6,109 6,109 6,110 

 Southbound 4,232 5,268 5,268 5,268 
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As shown in the column titled ―No-Build,‖ with the removal of the Memorial Bridge and the 

retention of the Sarah Mildred Long Bridge with a peak hour, peak direction capacity of 1,000 

vehicles per hour, the northbound and southbound volumes in the year 2035 on the Sarah 

Mildred Long are 981 and 974, respectively.  If the ―No-Build‖ condition is modified such that 

the Sarah Mildred Long has unlimited capacity, the northbound and southbound volumes 

increase to 1,458 and 1,226, respectively.  Therefore, the unconstrained demand for the Sarah 

Mildred Long Bridge (if the Memorial Bridge is removed) is roughly 46% greater than its 

capacity as a two-lane, low-level bridge.  Given that observation, a two-lane, low-level Sarah 

Mildred Long Bridge, coupled with the removal of the Memorial Bridge, has a fatal flaw in 

terms of its ability to reasonably accommodate travel demand. 

 

VHB has prepared a summary table, presented at the end of this memorandum, in landscape 

format, that identifies the minimum number of lanes required for a mid-level bridge under both 

―bridge-removal‖ scenarios.  The table also presents the PM peak hour volume-to-capacity ratios 

for each of the bridges. 

 

Under a scenario where the Memorial Bridge is removed: 

 a low-level bridge along the approximate alignment of the Sarah Mildred Long Bridge 

would need to be four lanes wide 

 a mid-level bridge along the approximate alignment of the Sarah Mildred Long Bridge 

would need to be four lanes wide (shown in table) 

 a high-level bridge along the approximate alignment of the Sarah Mildred Long Bridge 

could be two lanes wide 

Under a scenario where the Sarah Mildred Long Bridge is removed: 

 a low-level bridge along the approximate alignment of the Memorial Bridge would need 

to be four lanes wide 

 a mid-level bridge along the approximate alignment of the Memorial Bridge could be two 

lanes wide (shown in table) 

 a high-level bridge along the approximate alignment of the Memorial Bridge could be 

two lanes wide 

 

The following alternatives listed in the Fatal Flaw Alternative Summary (Appendix D) appear to 

be candidates for elimination from further consideration based on the unconstrained travel 

demand model analysis: 

 Alternative 12 – rehabilitate Memorial Bridge and remove Sarah Mildred Long Bridge – 

rehabilitated Memorial Bridge would need to be widened to 4 lanes and is not practical 

 Alternative 19 – replace superstructure of Memorial Bridge and remove Sarah Mildred 

Long Bridge – superstructure replacement needs to be 4 lanes wide and is not practical 

 Alternatives 48 and 56 – removal of Memorial bridge and rehabilitate Sarah Mildred 

Long Bridge – rehabilitated Sarah Mildred Long Bridge would need to be widened to 4 

lanes and is not practical 
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 Alternatives 50 and 58  – removal of Memorial Bridge and replace superstructure of 

Sarah Mildred Long Bridge (2-lane) – superstructure replacement needs to be 4 lanes 

wide and is not practical 

 Alternatives 55 and 63 – removal of both the Memorial and Sarah Mildred Long Bridges 

– I-95 Bridge would need to be widened and the widening of the I-95 bridge is not 

practical 

 

The following alternatives listed in the Fatal Flaw Alternative Summary (Appendix D) have 

important constraints related to traffic demand which, when considered along with other 

potential impacts in the Fatal Flaw Analysis, may result in their elimination from further 

consideration: 

 Alternative 26 – new low-level Memorial Bridge on new alignment and remove Sarah 

Mildred Long Bridge – replacement needs to be 4 lanes wide 

 Alternative 33 – new mid-level Memorial Bridge on existing alignment and removal of 

Sarah Mildred Long Bridge – new bridge can be 2 lanes wide 

 Alternative 38 – new mid-level Memorial Bridge on new alignment and removal of Sarah 

Mildred Long Bridge – new bridge can be 2 lanes wide 

 Alternative 47 – new high-level Memorial Bridge and removal of Sarah Mildred Long 

Bridge – new bridge can be 2 lanes wide 

 Alternatives 50 and 58 – removal of Memorial Bridge and replace Sarah Mildred Long 

Bridge on existing alignment – replacement needs to be 4 lanes wide 

 Alternatives 52 and 60 – removal of Memorial Bridge and new mid-level Sarah Mildred 

Long Bridge on existing alignment – new bridge needs to be 4 lanes wide 

 Alternatives 53 and 61 – removal of Memorial Bridge and new mid-level Sarah Mildred 

Long Bridge on new alignment – new bridge needs to be 4 lanes wide 

 Alternatives 54 and 62 – removal of Memorial Bridge and new high-level Sarah Mildred 

Long Bridge on new alignment – new bridge can be 2 lanes wide 

 Alternatives 2 and 3 – removal of both the Memorial Bridge and Sarah Mildred Long 

Bridge and new low-level or mid-level bridge – new bridge needs to be 4 lanes wide 
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2035 PEAK HOUR LANE REQUIREMENTS 

UNCONSTRAINED MODEL RUNS 

 

  
No-Build Remove Memorial/Widen Sarah Long Widen Memorial/Remove Sarah Long 

 Volume Lanes (v/c) Volume Lanes (v/c) Volume Lanes (v/c) 

Memorial Bridge       

 Northbound 0 - 0 - 756 1 (0.67) 

 Southbound 0 - 0 - 671 1 (0.60) 

Sarah Long Bridge       

 Northbound 981 1 (0.78) 1,458 2 (0.58) 0 - 

 Southbound 974 1 (0.78) 1,226 2 (0.49) 0 - 

I-95 Bridge       

 Northbound 5,128 3 (0.89) 4,651 3 (0.81) 5,354 3 (0.93) 

 Southbound 4,294 3 (0.74) 4,042 3 (0.70) 4,597 3 (0.80) 

All 3 Bridges       

 Northbound 6,109 - 6,109 - 6,110 - 

 Southbound 5,268 - 5,268 - 5,268 - 

        
Source:  Volumes obtained from 10/16/09 model results. 
Memorial Bridge assumed to be a mid-level bridge with a capacity of 1,125 vphpl (assumes pedestrian and bicycle facilities). 

Sarah Long Bridge assumed to be a mid-level bridge with a capacity of 1,250 vphpl. 
I-95 assumed to remain at existing capacity of 5,775 vph per direction (3 lanes per direction).  
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Sarah Long Bridge Alternatives 

(120’ right-of-way) 

 

Low-Level On-Line (2) 

 Requires demolition of the Sarah Mildred Long Bridge (SML), which is eligible 

for listing on the National Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 

Portsmouth side – potential impacts: 

 Requires work within the Portsmouth Local Historic District 

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Kittery Side - potential impacts: 

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Low-Level Upstream (2A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 
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Portsmouth side – potential impacts: 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 3 homes and 1 commercial property on Oak Terrace.  These 

acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Mid-Level On-Line with Rail @ 1% (3A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 

 

Portsmouth Side – on the rail alignment potential impacts: 

 Work within Eastern Railroad Historic District (NR eligible) 

 Work within Worker Housing Neighborhood District (potentially NR eligible) 

 Acquisition of Salt Storage building at Market Street Marine Terminal  

 Impact on Market Street Marine Terminal Cargo operations 

 Acquisition of 4 to 5 commercial buildings along track alignment, plus 2 

parking lots 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

On the roadway alignment the potential impacts to: 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 May have minor visual impact on Jackson House (NHL) 

 No other historic properties affected 
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Kittery Side - potential impacts to: 

 Acquisition of one commercial building and one residence on Oak Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 Hydric soils along the Bridge Street corridor – potential wetland impact on the 

northeast end of rail 

 No other historic properties affected 

 

Mid-Level On-Line @ 2% with Rail (3A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 

 

Portsmouth Side - potential impacts: 

 Work within Eastern Railroad Historic District (NR eligible) 

 Acquisition of Salt Storage building at Market Street Marine Terminal  

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Three condo buildings on Market Street 

 Parking lot on Russell St (currently used by Sheraton) 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of  one commercial building on the west side of Oak Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 
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Mid-Level Upstream @ 2% with Rail (3A) 

 Requires demolition of the SML, which is potentially eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new piers in the water 

 

Portsmouth Side - potential impacts: 

 Impact on Market Street Marine Terminal Cargo operations 

 Work within Eastern Railroad Historic District (NR eligible) 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Three condo buildings on Market Street 

 Parking lot on Russell Street (currently used by Sheraton) 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of one commercial building and 3 homes on the west side of Oak 

Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Mid-Level Upstream with Rail @ 1% (3A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 

 

Portsmouth Side - potential impacts: 

 Work within Eastern Railroad Historic District (NR eligible) 

 Work within Worker Housing Neighborhood District (potentially NR eligible) 

 Impact on the Union and North Cemeteries at intersection at Maplewood 
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 Potential acquisition of one business along the railway right-of-way 

 Impact on Market Street Marine Terminal Cargo operations 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Acquisition of 6-7 commercial buildings along rail alignment, plus 2 parking 

lots, as well as 6 homes and 3-5 out buildings 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 

Kittery Side – potential impacts: 

 Acquisition of one commercial building and 3 homes on the west side of Oak 

Terrace 

 Acquisition of 3 to 5 homes on Bridge Street to the northeast 

 Acquisition of 1 business (nursery) to the northeast 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 Hydric soils along the Bridge Street corridor – potential wetland impact on the 

northeast end of rail 

 

High-Level Upstream – Rail maintains existing alignment (4) 

 May require demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in water 

 

Portsmouth Side - potential impacts: 

 Impact on Market Street Marine Terminal Cargo operations 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 
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Kittery Side - potential impacts: 

 Acquisition of one commercial building and 3 homes on the west side of Oak 

Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Memorial Bridge Alternatives 

(60’ Right-of-way) 

 

On Line Low-Level (2) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 

Portsmouth Side - potential impacts: 

 Requires work within Portsmouth Local Historic District  

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Kittery Side - potential impacts: 

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Downstream Low-Level (2A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 2 commercial buildings and one wharf  on the east side of bridge 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 
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Kittery Side - potential impacts: 

 Acquisition of Marina on Badger’s Island 

 Acquisition of 1 condo complex on Badger’s Island 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Upstream Low-Level (2A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 major building with commercial and condo units on west side 

(Bow Street) 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Requires work within Portsmouth Local Historic District 

 Acquisition of Bow Street Park 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 2 commercial buildings and dock on west side of bridge on 

Badger’s Island 

 Acquisition of 2 residential buildings on west side of bridge on Badger’s Island 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Downstream – Mid-Level (3A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 
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Portsmouth Side - potential impacts: 

 Acquisition of 1 parking lot on State Street 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Acquisition of Scott Ave parking lot 

 Acquisition of  Connie Bean Recreational Center 

 Acquisition of 2 commercial/residential buildings on east side of Daniel Street 

 Acquisition of 6-8 commercial/residential buildings on east side of State Street 

 Acquisition of 1-2 commercial/residential buildings on west side of State Street  

 Acquisition of Bow Street Park 

 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District  

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of Marina on Badger’s Island 

 Acquisition of 1 condo complex on Badger’s Island 

 Impact on 2 parking lots (one on either side of Route 1) 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Upstream – Mid-Level (3A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 major building with commercial and condo units on west side 

(Bow Street) 

 Acquisition of 1 parking lot on State Street 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Acquisition of Scott Ave parking lot 

 Acquisition of  Connie Bean Recreational Center 

 Acquisition of 2 commercial/residential buildings on east side of Daniel Street 

 Acquisition of 6-8 commercial/residential buildings on east side of State Street 

 Acquisition of 1-2 commercial/residential buildings on west side of State Street  

 Acquisition of Bow Street Park 
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 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 2 commercial buildings and dock on west side of bridge on 

Badger’s Island 

 Acquisition of 2 residential buildings on west side of bridge on Badger’s Island 

 Impact on 2 parking lots (one on either side of Route 1) 

 No other historic properties affected 

 

Mid-Level On-Alignment (3) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 parking lot on State Street 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Acquisition of Scott Ave parking lot 

 Acquisition of  Connie Bean Recreational Center 

 Acquisition of 2 commercial/residential buildings on east side of Daniel Street 

 Acquisition of 6-8 commercial/residential buildings on east side of State Street 

 Acquisition of 1-2 commercial/residential buildings on west side of State Street  

 Acquisition of Bow Street Park 

 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Impact on 2 parking lots (one on either side of Route 1) 

 No other historic properties affected 
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High-Level On-Alignment (4) – Bypasses 90’ over Badger Island  

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side along State Street only - potential impacts: 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed)  

 Acquisitions along 4 blocks on the West side of State Street, include 12- 14 

buildings and a park 

 Acquisitions along 4 blocks on the East side of State Street, include 15- 17 

buildings including the South Church, which is listed on the NR 

 Acquisition of Bow Street Park 

 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 John Paul Jones Memorial Park, which is NR listed 

 Acquisition of 8-9 homes on the west side along Newmarch Street.  These 

acquisitions are within the Post Civil War Residential Area and may be eligible 

NR listing 

 No other historic properties affected 

 

 

New Alternative (mid-way between SL &MB) 

(100’ right-of-way) 

 

New Alternative – Low-Level 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 Requires demolition of the Memorial Bridge and the closing to vehicular traffic 

of the Sarah Mildred Long Bridge, which are both eligible for listing on the 

National Register of Historic Places (NR) 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 pump station on the east side of Deer Street 

 Acquisition of 2 commercial buildings on the east side of Deer Street 
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 Impact on Granite State Mineral Port operations and facility 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 10 to 11 homes.  These acquisitions would occur in areas where 

historical resources might have individual eligibility for the NR 

 Hydric soils along the Walker/Government Street corridor – potential wetland 

impact 

 No other historic properties affected 

 

New Alternative – Mid-Level 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 Requires demolition of the Memorial Bridge and the closing to vehicular traffic 

of the Sarah Mildred Long Bridge, which are both eligible for listing on the 

National Register of Historic Places (NR) 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 pump station on east side of Deer Street 

 Acquisition of 2 commercial buildings on east side of Deer Street 

 Acquisition of 2 commercial buildings on west side of Deer Street 

 Acquisition of 4 structures in the Hill Historic District (NR listed District) 

 Impact on Granite State Mineral Port operations and facility 

 Acquisition of 1 commercial parking lot at Maplewood intersection 

 No other historic properties affected 

 

Kittery Side - potential impacts to: 

 Acquisition of 10 to 11 homes.  These acquisitions would occur in areas where 

historical resources might have individual eligibility for the NR 

 Hydric soils along the Walker/Government Street corridor – potential wetland 

impact 

 No other historic properties affected 
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New Alternative – High-Level 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 Requires demolition of the Memorial Bridge and the closing to vehicular traffic 

of the Sarah Mildred Long Bridge, which are both eligible for listing on the 

National Register of Historic Places (NR) 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 pump station on east side of Deer Street 

 Acquisition of 2 commercial buildings on east side of Deer Street 

 Acquisition of 2 commercial buildings on west side of Deer Street 

 Acquisition of 4 structures the Hill Historic District (NR listed District) 

 Acquisition of 2 commercial buildings plus the Discover Portsmouth Center on 

Maplewood Avenue 

 Impact on Granite State Mineral Port operations and facility 

 May have adverse effect on Old Portsmouth Public Library (NR) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts to: 

 Acquisition of 10 to 11 homes.  These acquisitions would occur in areas where 

historical resources might have individual eligibility for the NR. 

 Hydric soils along the Walker/Government Street corridor – potential wetland 

impact 

 No other historic properties affected 
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Subject:  Pedestrian and Bicycle Assessment with Closure of Memorial Bridge 

 
 

Purpose 

The purpose of this memorandum is to estimate the potential shift of bicyclists and pedestrians 

from the Memorial Bridge to the Sarah Mildred Long Bridge, if (a) the Memorial Bridge were 

closed, and (b) the Sarah Mildred Long Bridge were modified to include bike-ped facilities. 

Background 

One option of the Maine-New Hampshire Connections Study is that the Memorial Bridge would 

be closed, thus reducing the number of Piscataqua River Bridge crossings from three down to 

two.  The Study has already documented that hundreds of bicyclists and pedestrians use the 

Memorial Bridge each day.  This documentation occurred in two parts: 1) actual bicycle and 

pedestrian counts conducted and summarized as part of the Study, and 2) bicycle and pedestrian 

origin and destination survey.  These two pieces of data provide the necessary information to 

conduct this bicycle-pedestrian assessment. 

Therefore, if the Memorial Bridge were closed, it would be important for one of the remaining 

crossings to provide bike-ped facilities in order to accommodate these non-motorized patrons.  

This memorandum assumes that the necessary improvements would be made to the Sarah 

Mildred Long Bridge to adequately accommodate bicycles and pedestrians, since the Sarah 

Mildred Long Bridge currently has a very narrow sidewalk and no bike lane.  Figure 1 below 

provides a cross-sectional view (extracted from Google maps) of the Sarah Mildred Long Bridge. 
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Figure 1 – Cross-Section of Sarah Mildred Long Bridge 

 

 

Approach 

The evaluation was undertaken in three steps. 

First, HNTB examined current trip lengths for bicyclists and pedestrians, based on the data 

available from the bicyclist and pedestrian origin-destination survey.  That survey indicated that 

pedestrian trips make up two-thirds of all bike-ped river crossing traffic.  A trip length summary 

is provided in Table 1.  It represents a weighted average of data from both the weekday and the 

weekend survey.  The ―Overall‖ column reflects the fact that pedestrians make up two-thirds of 

all bike-ped traffic, i.e. ⅓ of the bike percentage plus ⅔ of the ped percentage equals the overall 

percentage for each of the three trip lengths. 
 

Table 1 – Bike-Ped Trip Length Summary 

 Bike Ped Overall 

<1 mile 3% 31% 22% 

1-2 miles 61% 62% 62% 

>2 miles 36% 7% 17% 

 

Three important observations may be drawn from Table 1: 

 About 60% of both bicycle and pedestrian trips are between 1 and 2 miles in length. 

 About one-third of all bicycle trips are greater than 2 miles in length. 

 About one-third of all pedestrian trips are less than 1 mile in length. 
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Second, HNTB evaluated the extent to which the trip length would be impacted by a forced shift 

to the Sarah Mildred Long Bridge.  This change in trip length was calculated based on the actual 

trip origin and destination information conveyed by patrons during the survey.  Table 2 provides a 

summary of the trip length changes that would result if all bike-ped traffic were shifted to the 

Memorial Bridge. 
 

Table 2 - Change in Trip Length Summary 

 Annual Average 

 Bike Ped Overall 

0.0-0.5 miles 9% 9% 9% 

0.5-1.0 miles 16% 9% 16% 

1.0-1.5 miles 48% 55% 48% 

1.5-2.0 miles 18% 16% 18% 

> 2.0 miles 9% 11% 9% 

 

As Table 2 indicates, roughly half of both bicycle and pedestrian trips would increase by between 

1 and 1.5 miles if forced to use the Sarah Mildred Long Bridge.  About 10% of trips would be 

impacted by a half mile or less, while another 10% would be impacted by 2 miles or more.  The 

trips most greatly impacted were those that took place between downtown Portsmouth and 

Badger’s Island. 
 

Third, HNTB estimated the likelihood that various patrons would no longer make the trip if 

forced to shift to the Sarah Mildred Long Bridge.  These estimates were based on increased trip 

length assumptions outlined in Table 3. 
 

Table 3 – Likelihood of Departing, based on Trip Length Increase 

Trip Length 

Increase 

Likelihood of Departure 

Bike Pedestrian 

0.0-0.5 10% 25% 

0.5-1.0 20% 50% 

1.0-1.5 30% 75% 

1.5-2.0 35% 85% 

> 2.0 40% 95% 

 

HNTB assumed that if a particular bicyclist found that their trip length would increase by 

between 0.5 mile and 1.0 mile, then there was a 20% chance that the bicyclist would ―depart‖—

that is, the bicyclists would no longer make the trip.  A pedestrian faced with the same increase 

in trip length would have a 50% chance of no longer making the trip. 

 

The percentages in Table 3 represent HNTB’s engineering judgment regarding the likelihood that 

a bicycle or pedestrian trip will depart.  It is governed by two basic principles: (1) for a given 

trips length, pedestrians are more likely to depart than bicyclists; and (2) for bicyclists and 

pedestrians, the likelihood of departing increases with trip length. 

 

Table 4 takes the probabilities from Table 3 and applies them to the distributions in Table 2.  By 

multiplying the trip length distribution by the corresponding ―likelihood of departure‖, we can 
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calculate the overall percentage of bicyclists and pedestrians that are expected to depart as a 

result of shifting the bike-ped facilities to the Sarah Mildred Long Bridge.  The ―Overall‖ 

percentage is based on the observed mix of one-third bicyclists and two-thirds pedestrians. 
 

Table 4 – Calculation of Estimated Bike-Ped Departures 

Bike Ped Bike Ped Bike Ped Overall

0.0-0.5 9% 9% 10% 25% 1% 2% 2%

0.5-1.0 16% 9% 20% 50% 3% 4% 4%

1.0-1.5 48% 55% 30% 75% 14% 41% 32%

1.5-2.0 18% 16% 35% 85% 6% 13% 11%

> 2.0 9% 11% 40% 95% 4% 11% 8%

Total 28% 72% 58%

Likelihood of DepartureTrip Length Distribution Trip Length * Likelihood

 
 

Table 4 highlights the following three key points: 

 An estimated 28% of all bicycle trips would go away as a consequence of the extended 

trip length. 

 An estimated 72% of all pedestrian trips would go away as a consequence of the 

extended trip length. 

 Overall, an estimated 58% of all bike-ped trips would go away. 

Summary 

In summary, the forced shift of bike-ped trips from the Memorial Bridge to the Sarah Mildred 

Long Bridge would likely result in a significant drop in bicycle and pedestrian crossings.  About 

75% of all trips would increase by 1 mile or more.  The result would be a nearly 60% decline 

(from Table 4) in overall bicycle and pedestrian volumes.  Pedestrians would be 

disproportionately affected, since an increase in trip length takes a greater toll on this slower 

mode of travel. 
 

Two more points should be made in closing: 

 This study did not consider what would happen to these trips.  In general terms, the 

discretionary trips (i.e. shopping and exercising) would either shift to automobile or 

would go away entirely.  Non-discretionary trips (i.e. commuting trips or other work-

related trips) would likely shift to automobile. 

 The study did not consider the possibility that bike-ped facilities on the Sarah Mildred 

Long Bridge could encourage some new bicycle and pedestrian movements.  HNTB does 

not have any data on whether there are people that do not currently make bicycle or 

pedestrian crossings because of the existing lack of facilities on the Sarah Mildred Long 

Bridge. 

Conclusion 

Based on the percentage of bicycle and pedestrian trips that would be impacted as a result of the 

closing of the Memorial Bridge, HNTB recommends that this bridge option does not meet 
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purpose and need and therefore should be eliminated from further consideration due to the 

sizeable impacts to bicyclists and pedestrians in the Study Area. 

 

Any questions concerning the contents of this memorandum should be directed to Todd 

Pendleton at tpendleton@hntb.com. 

mailto:tpendleton@hntb.com


 

 



 

 

 ME-NH Connections Study 

 

Summary of Alternatives Eliminated by Round 

The legend regarding explanation of the colors is provided at the end of the matrix. 

      

ID 

No. 

Alternatives 

(See Below) 
Description 

Fatal Flaw Elimination 

Round 

1 

Round 

2 

Round 

3 

1 No Build 

Memorial Bridge (MB) closed & lift span removed.  The bridge between Downtown Kittery and Badgers 

Island would remain open.  The Albacore Connector would be open between Market Street and Route 1 

Bypass and allow all movements.  Sarah Mildred Long Bridge (SL) would remain open but with greater 

weight restriction. 

      

2 NA1 
MB closed and removed.  Bridge between Downtown Kittery and Badgers Island would remain open.  SL 

closed to vehicles and deck removed but rail would remain.  A new high-level (150’ vertical clearance) 

bridge would be constructed between MB & SL. 

      

3 NA1A 

MB & SL closed to vehicles and removed.  Bridge between Downtown Kittery and Badgers Island would 

remain open. SL rail would remain.  A new mid (50’ additional clearance) or low-level (19’ clearance) 

bridge would be constructed between MB and SL.  New bridge would have “wings” on the Kittery side of 

the river to connect to both Route 1 and Route 1 Bypass and would connect to Market Street on the 

Portsmouth side. 

      

4 NA2 MB & SL closed and removed, but SL rail bridge to remain.  Bridge between Downtown Kittery and 

Badgers Island would remain open.  A new vehicle only tunnel constructed between MB & SL. 
      

5 NA3 
MB & SL closed and removed, but SL rail bridge to remain.  Bridge between Downtown Kittery and 

Badgers Island would remain open.  A new high speed ferry service would be established between Kittery 

and Portsmouth. 

      

6 MB1+SL1 Rehab MB & SL on existing alignment with existing clearances.       

7 MB1+SL2 Rehab MB on existing alignment, with existing clearances.  Replace SL on existing alignment with 

improved navigational channel clearances. 
      

8 MB1+SL2A Rehab MB on existing alignment, with existing clearances.  Replace SL on new alignment immediately 

upstream with improved navigational channel to improve vessel passage. 
      

9 MB1+SL3 
Rehab MB on existing alignment with existing clearances.  Replace SL on existing alignment with a mid-

level (50' additional vertical clearance), moveable span and wider lift span opening to improve vessel 

passage. 
      



 

 

10 MB1+SL3A 
Rehab MB on existing alignment, with existing clearances.  Replace SL on new alignment immediately 

upstream with a mid-level (50' additional vertical clearance) moveable span and wider span opening to 

improve vessel passage.  Existing SL rail would remain on current alignment. 
      

11 MB1+SL4 Rehab MB on existing alignment, with existing clearances.  Replace SL on new alignment with a fixed 

span (135' vertical clearance). Existing SL rail would remain on current alignment. 
      

12 MB1+SL5 Rehab MB on existing alignment, with existing clearances.  Close SL to traffic.  Rail portion of SL would 

remain. 
      

13 MB2+SL1 Replace MB superstructure on existing alignment with similar clearances.  Rehab SL on existing 

alignment with similar clearances. 
      

14 MB2+SL2 Replace MB superstructure with similar navigational channel clearances.  Replace SL with improved 

navigational channel clearances. 
      

15 MB2+SL2A Replace MB superstructure on existing alignment with similar navigational channel clearances.  Replace 

SL on new alignment immediately upstream with wider lift span opening to improve vessel passage. 
      

16 MB2+SL3 
Replace MB superstructure on existing alignment with similar navigational channel clearances.  Replace 

SL on existing alignment with mid-level (50' additional vertical clearance) moveable span to reduce 

number of bridge openings and wider span opening to improve vessel passage. 
      

17 MB2+SL3A 
Replace MB superstructure on existing alignment with similar navigational channel clearances.  Replace 

SL on new alignment immediately upstream with mid-level (50' additional vertical clearance) moveable 

span to reduce number of bridge openings and wider span opening to improve vessel passage. 
      

18 MB2+SL4 Replace MB superstructure on existing alignment with similar navigational channel clearances.  Replace 

SL on new alignment with a fixed span (135' vertical clearance).  Existing SL rail bridge would remain. 
      

19 MB2+SL5 Replace MB superstructure on existing alignment with similar navigational channel clearances.  Close SL 

to all vehicle traffic (remove deck).  SL rail bridge would remain. 
      

20 MB2A+SL1 Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Rehab SL on existing alignment with existing navigational channel clearances. 
      

21 MB2A+SL2 Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Replace SL on existing alignment with improved navigational channel clearances. 
      

22 MB2A+SL2A 
Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Replace SL on new alignment immediately upstream with wider lift span opening to 

improve vessel passage. 
      

23 MB2A+SL3 

Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Replace SL on existing alignment with a mid-level (50' additional vertical clearance) 

moveable span to reduce the number of openings and wider lift span opening to improve vessel 

clearance. 
      



 

 

24 MB2A+SL3A 

Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Replace SL on new alignment immediately upstream with a mid-level (50' additional 

vertical clearance) moveable span to reduce the number of openings and wider lift span to improve vessel 

passage. 
      

25 MB2A+SL4 
Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Replace SL with a fixed span (135'vertical clearance).  Existing SL rail bridge would 

remain on existing alignment. 
      

26 MB2A+SL5 Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Close SL to all vehicle traffic (remove deck). SL rail bridge would remain. 
      

27 MB3+SL1 Replace MB on existing alignment with a mid-level (50’ additional vertical clearance) moveable span to 

reduce the number of openings.  Rehab SL on existing alignment with existing clearances. 
      

28 MB3+SL2 
Replace MB on existing alignment with a mid-level (50’ additional vertical clearance) moveable span to 

reduce the number of openings.  Replace SL on existing alignment with improved navigational channel 

clearances. 
      

29 MB3+SL2A 
Replace MB on existing alignment with a mid-level (50’ additional vertical clearance) moveable span to 

reduce the number of openings.  Replace SL on new alignment immediately upstream with wider lift span 

opening to improve vessel passage. 

      

30 MB3+SL3 

Replace MB on existing alignment with a mid-level (50’ additional vertical clearance) moveable span to 

reduce the number of openings.  Replace SL on existing alignment with mid-level (50' additional vertical 

clearance) moveable span to reduce number of bridge openings and wider lift span opening to improve 

vessel passage. 
      

31 MB3+SL3A 

Replace MB on existing alignment with a mid-level (50’ additional vertical clearance) moveable span to 

reduce the number of openings.  Replace SL on new alignment immediately upstream with a mid-level 

(50' additional vertical clearance) moveable span to reduce the number of openings and wider lift span 

opening to improve vessel passage. 
      

32 MB3+SL4 
Replace MB on existing alignment with a mid-level (50’ additional vertical clearance) moveable span to 

reduce the number of openings.  Replace SL on new alignment with fixed span (135' vertical clearance).  

Existing SL rail bridge would remain on existing alignment. 
      

33 MB3+SL5 
Replace MB on existing alignment with a mid level (50’ additional vertical clearance) moveable span to 

reduce the number of openings.  Close SL to all vehicle traffic (remove deck). SL rail bridge would 

remain. 
      

34 MB3A+SL1 
Replace MB on new alignment either immediately upstream or downstream with a mid-level (50’ 

additional vertical clearance) moveable span to reduce the number of openings.  Rehab SL on existing 

alignment with existing clearances. 
      



 

 

35 MB3A+SL2 
Replace MB on new alignment either immediately upstream or downstream with a mid-level (50’ 

additional vertical clearance) moveable span to reduce the number of openings.  Replace SL on existing 

alignment with improved navigational channel clearances. 
      

36 MB3A+SL2A 
Replace MB on new alignment either immediately upstream or downstream with a mid-level (50’ 

additional vertical clearance) moveable span to reduce the number of openings.  Replace SL on new 

alignment immediately upstream with wider lift span opening to improve vessel passage. 
      

37 MB3A+SL3 

Replace MB on new alignment either immediately upstream or downstream with a mid-level (50’ 

additional vertical clearance) moveable span to reduce the number of openings.  Replace SL on existing 

alignment with a mid-level (50' additional vertical clearance) moveable span to reduce the number of 

openings and wider lift span opening to improve vessel passage. 
      

38 MB3A+SL3A 

Replace MB on new alignment either immediately upstream or downstream with a mid-level (50’ 

additional vertical clearance) moveable span to reduce the number of openings.  Replace SL on new 

alignment immediately upstream with mid-level (50' additional vertical clearance) moveable span to 

reduce the number of bridge openings and wider lift span opening to improve vessel passage. 
      

39 MB3A+SL4 

Replace MB on new alignment either immediately upstream or downstream with a mid-level (50’ 

additional vertical clearance) moveable span to reduce the number of openings.  Replace SL on new 

alignment with fixed span (135' vertical clearance).  Existing SL rail bridge would remain on existing 

alignment. 
      

40 MB3A+SL5 
Replace MB on new alignment either immediately upstream or downstream with a mid-level (50’ 

additional vertical clearance) moveable span to reduce the number of openings.  Close SL to all vehicle 

traffic (remove deck).  Existing SL rail bridge would remain on existing alignment. 
      

41 MB4+SL1 
Replace MB on existing alignment with a fixed span (150’ vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would need to remain.  Rehab SL on existing alignment with 

existing clearances. 
      

42 MB4+SL2 
Replace MB on existing alignment with a fixed span (150’ vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would need to remain.  Replace SL bridge on existing alignment 

with improved navigational channel clearances. 
      

43 MB4+SL2A 
Replace MB on existing alignment with a fixed span (150’ vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would remain.  Replace SL on new alignment immediately 

upstream with wider lift span opening to improve vessel passage. 
      

44 MB4+SL3 

Replace MB on existing alignment with a fixed span (150’ vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would remain.  Replace SL on existing alignment with mid-level 

(50' additional vertical clearance) moveable span to reduce the number of bridge openings and wider lift 

span opening to improve vessel passage. 
      



 

 

45 MB4+SL3A 

Replace MB on existing alignment with a fixed span (150’ vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would remain.  Replace SL on new alignment immediately 

upstream with a mid-level (50' additional vertical clearance) moveable span to reduce the number of 

bridge openings and wider span opening to improve vessel clearance. 
      

46 MB4+SL4 
Replace MB on existing alignment with a fixed span (150’ vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would remain.  Replace SL on new alignment with fixed span (135' 

vertical clearance).  Existing SL rail bridge would remain on existing alignment. 
      

47 MB4+SL5 
Replace MB on existing alignment with a fixed span (150’ vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would remain.  Close SL to vehicle traffic (remove deck).  Existing 

SL rail bridge would remain on existing alignment. 
      

48 MB5+SL1 Close MB to all traffic and remove.  Rehab SL on existing alignment with existing clearances.       

49 MB5+SL2 Close MB to all traffic and remove.  Replace SL on existing alignment with improved navigational channel 

clearances (2 lanes) 
      

50 MB5+SL2 Close MB to all traffic and remove.  Replace SL on existing alignment (4 lanes) with improved 

navigational channel clearances 
      

51 MB5+SL2A Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) immediately upstream with 

wider lift span opening to improve vessel passage. 
      

52 MB5+SL3 
Close MB to all traffic and remove.  Replace SL on existing alignment (4 lanes) with a mid-level (50' 

additional vertical clearance) moveable span to reduce the number of openings and wider lift span 

opening to improve vessel passage. 
      

53 MB5+SL3A 
Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) immediately upstream with a 

mid-level (50' additional vertical clearance) moveable span to reduce the number of openings and wider 

lift span opening to improve vessel passage. 
      

54 MB5+SL4 Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) with a fixed span (135' 

vertical clearance).  Existing SL rail bridge would remain on existing alignment. 
      

55 MB5+SL5 Close MB and SL to all traffic.  Existing SL rail bridge would remain on existing alignment.       

56 MB6+SL1 Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Rehab SL on existing alignment with existing clearances. 
      

57 MB6+SL2 Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on existing alignment with improved navigational channel clearances. (2 lanes) 
      

58 MB6+ SL2 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on existing alignment (4 lanes) with wider lift span opening to improve vessel 

passage. 
      



 

 

59 MB6+SL2A 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on new alignment (4 lanes) immediately upstream with wider lift span opening to 

improve vessel passage. 
      

60 MB6+SL3 

Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on existing alignment (4 lanes) with a mid-level (50' additional vertical clearance) 

moveable span to reduce the number of bridge openings and with wider lift span opening to improve 

vessel passage. 
      

61 MB6+SL3A 

Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on new alignment (4 lanes) immediately upstream with a mid-level (50' 

additional vertical clearance) moveable span to reduce the number of bridge openings and wider lift span 

opening to improve vessel passage. 
      

62 MB6+SL4 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on new alignment (4 lanes) with a fixed span (135' vertical clearance).  Existing 

SL rail bridge would remain on existing alignment. 
      

63 MB6+SL5 Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Close SL and remove deck.  Existing SL rail bridge would remain on existing alignment. 
      

63 Total Total Alternatives Eliminated by Round (# of red boxes) 34 14 6 

  Total Alternatives to be carried forward from Fatal Flaw Analysis   9 

      

 Legend     

   Alternative recommended to be carried forward to Evaluation of Feasible Alternatives   

   Alternative under further evaluation and may be eliminated in later rounds of Fatal Flaw Analysis  

   Alternative eliminated from consideration in Round 1, Round 2, or Round 3 of Fatal Flaw Analysis  

      



 

 

 

Alternatives     

      

 

No Build.  Memorial Bridge closed (no vehicles, bicyclists, or pedestrians) and lift span removed.  The bridge between Downtown Kittery and Badgers 

Islands would remain open.  The Albacore Connector would be open between Market Street and Route 1 Bypass and allow all movements. Sarah Long 

bridge would remain open but with greater weight restriction. 

      

 

Network Alternative #1 (NA1).  Memorial Bridge would be closed and removed.  Bridge between Downtown Kittery and Badgers Island would remain 

open.  Sarah Long Bridge would be closed to vehicular traffic, but would be rehabilitated to remain open to rail.  A new high-level (150’ vertical 

clearance) bridge would be constructed between Memorial and Long Bridges at most logical location to minimize impacts but make necessary 

connections. 

      

 

Network Alternative #1A (NA1A).  Same as Alternative #1 above, but with a new mid (50’ additional vertical clearance) or low-level (19’ clearance) 

bridge would be constructed between Memorial and Long Bridges.  Rail remains on Sarah Long. New bridge would have “wings” on the Kittery side of 

the river to connect to both Route 1 and Route 1 Bypass and would connect to Market Street on the Portsmouth side. 

      

 

Network Alternative #2 (NA2).  Same as Alternative #1, but with new vehicle only tunnel constructed between Memorial and Long bridges at most 

logical location to minimize impacts but make necessary connections.  Rail remains on Sarah Long. Tunnel data from previous Portsmouth Memorial 

Bridge study will be utilized to fullest extent for this alternative. 

      

 

Network Alternative #3 (NA3).  Same as Alternative #1, but with new high speed ferry service between Kittery and Portsmouth at most logical location 

to minimize impacts but make necessary connections.  Rail remains on Sarah Long. Capacity of ferry service will need to be determined to evaluate 

traffic and mobility. 

      

 

Memorial Bridge #1 (MB1).  Rehabilitate vertical lift bridge on existing alignment, with existing navigational clearances (Prior Design plans to be 

modified based on Bridge Inspection and Cost Analysis (BICA) results).  Would result in a bridge that is still deficient (functionally obsolete) regarding 

vehicular and marine traffic.  Bike/ped facilities could be improved (widened) as a part of rehabilitation. 



 

 

      

 

Memorial Bridge #2 (MB2).  Replace superstructure of vertical lift bridge on existing alignment with similar navigational channel clearances (keep 

existing foundations). 

      

 

Memorial Bridge #2A (MB2A).  Replace vertical lift bridge on new alignment either immediately upstream or downstream with similar navigational 

channel clearances. 

 

 

Memorial Bridge #3 (MB3).  Replace vertical lift bridge on existing alignment with a mid-level (50’ additional vertical clearance) moveable span to 

reduce the number of openings. 

      

 

Memorial Bridge #3A (MB3A).  Replace vertical lift bridge on new alignment either immediately upstream or downstream with a mid level (50’ 

additional vertical clearance) moveable span to reduce the number of openings. 

      

 

Memorial Bridge #4 (MB4).  Replace vertical lift bridge on existing alignment with a fixed span (150’vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would need to remain. 

      

 Memorial Bridge #5 (MB5).  Close the lift bridge to all traffic and remove.    

      

 

Memorial Bridge #6 (MB6).   Replace vertical lift bridge on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances. 

      

 Sarah Long Bridge #1 (SL1).  Rehabilitate vertical lift bridge on existing alignment, with existing clearances.    

      

 Sarah Long Bridge #2 (SL2).  Replace bridge on existing alignment with improved navigational channel clearances. 



 

 

      

 

Sarah Long Bridge #2A (SL2A).  Replace vertical lift bridge on new alignment immediately upstream with greater lift span opening to improve vessel 

passage. 

      

 

Sarah Long Bridge #3 (SL3).  Replace vertical lift bridge on existing alignment with a mid-level (50’ additional vertical clearance) moveable span to 

reduce the number of openings and greater lift span opening to improve vessel passage. 

      

 

Sarah Long Bridge #3A (SL3A).  Replace vertical lift bridge on new alignment immediately upstream with a mid-level (50’ additional vertical clearance) 

moveable span to reduce the number of openings and greater lift span opening to opening to improve vessel passage.  Existing Sarah Long Bridge with 

rail only would need to remain (with the existing bridge there, we would not improve vessel passage). 

      

 

Sarah Long Bridge #4 (SL4).  Replace vertical lift bridge on new alignment with a fixed span (135’ vertical clearance) for vehicle, pedestrian and bicycle 

use only.  Existing Sarah Long Bridge with rail only would need to remain. 

      

 

Sarah Long Bridge #5 (SL5). Existing Sarah Long Bridge would be closed to all vehicle traffic (remove deck).  Rail portion of Lift Bridge would need to 

remain. 
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MEETING NOTES 

Date:   December 16, 2009 
 
HNTB Project No. 49244-PL-001-003 
 
Meeting Name:  Connections Study Meeting with Port of New Hampshire 
 
Location: Port of New Hampshire offices. 555 Market Street, Portsmouth, NH  
 
Purpose:  Meet with Port of New Hampshire to understand site operations, requirements, and review 

proposed Sarah Mildred Long bridge options  
 
Attending:   Geno Marconi, Director of Ports and Harbors, Port of New Hampshire  
 Robert Landry, NHDOT 
 John Butler, NHDOT 
 Paul Godfrey, HNTB 
 
 
 
The following is a summary of the meeting between the Port of New Hampshire and HNTB Corporation 
relating to the proposed Sarah Mildred Long Bridge options for the Maine-New Hampshire Connections Study.  
Purpose of the meeting was to better understand existing site operations and constraints at the Port of 
Portsmouth, and identify potential benefits and impact from the remaining Sarah Mildred Long bridge options 
to the Port.   
 
 
Existing Operations 
The Port of New Hampshire Market Street Marine Terminal, located on the Piscataqua River, is the only public 
access, general cargo terminal on the River. Total site area is approximately 11.5 acres. The Market Street 
Terminal provides:  

 8 acres of paved outside lay down area  
 50,000 sq. ft. of covered warehouse  
 Onsite rail access  
 600 ft berth, 35 ft/MLW  
 312 ft berth, 22 ft/MLW  

 
The Port of New Hampshire’s cargo handling capabilities include bulk cargo (scrap, salt, wood chips),  
break bulk (industrial and machinery parts, construction materials), project cargo (power plant components, 
vacuum tanks), and container cargo.  
 
Scrap operations require approximately 3+ acres of the site, while salt storage is approximately 1.5 acres of 
site.  Remainder of site is comprised of warehouse/office space, rail lines, roadway access, and terminal berth 
loading/unloading areas.  
 
Onsite rail access exists today, but has not been utilized for about four years.  Rail line is same line that 
services the Portsmouth Naval Shipyard (PNS). Existing rail right-of-way was noted as approximately 20’ from 
centerline of rail.   
 
Roadway access is via signalized intersection with Market Street across from condominium complex.   
 
Site Constraints 
The following site constraints were identified by the Port of Portsmouth: 

 Existing clearance under Sarah Long bridge – 22’ +/- to be maintained 
 Consideration of operations at both berths – maintain adequate space for loading and unloading 
 Access to both rail spurs on the east and west end of the site 
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Summary of Potential Benefits and Impacts 
 
The following potential benefits and impacts as they related to the Port of New Hampshire’s site and 
operations were discussed during this meeting: 
 
Sarah Long Low-Level Bridge Options 
 
Benefits:   

 Low level options (on and upstream) do not appear to have any impact to site or operations.   
 Upstream option may provide additional space for improving area and river access to 600’ berth 

which was identified by Director of Ports and Harbors 
 
Impacts:   

 None identified for the on-alignment option 
 Upstream option will need to be carefully located so as to not negatively impact access and 

operations to 312’ berth 
 
Sarah Long Mid-Level Bridge Options 
 
Benefits:  

 Upstream option may provide additional space for improving area and river access to 600’ berth 
which was identified by Director of Ports and Harbors 

 
Impacts: 

 Raising of Market Street (25+/-‘) will require relocation of roadway access and may impact site 
operations 

 Rail lines will need to be raised which will require elevated rail structures or retaining walls to 
accommodate and will impact Port site and have likely impact to cost of operations.   

 Rail lines will need to be parallel instead of single line prior to Sarah Long Bridge split to 
accommodate rail line elevation differential. This will require additional ROW. 

 Will place rail line to PNS 20+/- ‘ in the air and will require constructing ramp to access rail line which 
will impact Port site and operations 

 Rail line to PNS will need to have ground location that provides 22’ of clearance to access 312’ berth 
 Will likely require removal/relocation of existing 25,000 square foot warehouse/office due to elevated 

rail line.   
 May require elimination of easterly rail spur due to elevation differential 
 May impact access to charter vessels/businesses that access docks immediately east of Port of New 

Hampshire (Isle of Shoals, Shoals Maine Labs, Star Island hotel, other charter boats) 
 
 
 
This is our understanding of items discussed and decisions reached.  Please contact us if there are changes or 
additions. 

Submitted by, 

HNTB CORPORATION 

Paul Godfrey, PE 
Project Manager 
 
cc: Attendees 
 Gerry Audibert, MaineDOT 
 File
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PURPOSE AND NEED MATRIX 



 

 

ME-NH Connections Study 

Purpose and Need Summary Matrix 

Study Purpose and Study Needs are provided at the end of the matrix 

The legend regarding explanation of the colors is provided at the end of the matrix. 

ID 

No. 

Alternatives 

(See Below) 
Description 

Study Needs  Satisfies 

Study 

Purpose 

and Need 

Need 

#1 

Need 

#2 

Need 

#3 

Need 

#4 

1 No Build 

Memorial Bridge (MB) closed & lift span removed.  The bridge between Downtown 

Kittery and Badgers Island would remain open.  The Albacore Connector would 

be open between Market Street and Route 1 Bypass and allow all movements.  

Sarah Mildred Long Bridge (SL) would remain open but with greater weight 

restriction. 

      

 

  

2 NA1 

MB closed and removed.  Bridge between Downtown Kittery and Badgers Island 

would remain open.  SL closed to vehicles and deck removed but rail would 

remain.  A new high-level (150’ vertical clearance) bridge would be constructed 

between MB & SL. 

    

   

  

3 NA1A 

MB & SL closed to vehicles and removed.  Bridge between Downtown Kittery and 

Badgers Island would remain open. SL rail would remain.  A new mid (50’ 

additional clearance) or low-level (19’ clearance) bridge would be constructed 

between MB and SL.  New bridge would have “wings” on the Kittery side of the 

river to connect to both Route 1 and Route 1 Bypass and would connect to Market 

Street on the Portsmouth side. 

    

   

  

4 NA2 
MB & SL closed and removed, but SL rail bridge to remain.  Bridge between 

Downtown Kittery and Badgers Island would remain open.  A new vehicle only 

tunnel constructed between MB & SL. 

    
   

  

5 NA3 
MB & SL closed and removed, but SL rail bridge to remain.  Bridge between 

Downtown Kittery and Badgers Island would remain open.  A new high speed 

ferry service would be established between Kittery and Portsmouth. 

    
   

  

6 MB1+SL1 Rehab MB & SL on existing alignment with existing clearances.          

7 MB1+SL2 Rehab MB on existing alignment, with existing clearances.  Replace SL on 

existing alignment with improved navigational channel clearances. 
    

   
  



 

 
 

 

8 MB1+SL2A 
Rehab MB on existing alignment, with existing clearances.  Replace SL on new 

alignment immediately upstream with improved navigational channel to improve 

vessel passage. 
    

   

  

9 MB1+SL3 
Rehab MB on existing alignment with existing clearances.  Replace SL on existing 

alignment with a mid-level (50' additional vertical clearance), moveable span and 

wider lift span opening to improve vessel passage. 
    

   

  

10 MB1+SL3A 

Rehab MB on existing alignment, with existing clearances.  Replace SL on new 

alignment immediately upstream with a mid-level (50' additional vertical 

clearance) moveable span and wider span opening to improve vessel passage.  

Existing SL rail would remain on current alignment. 
    

   

  

11 MB1+SL4 
Rehab MB on existing alignment, with existing clearances.  Replace SL on new 

alignment with a fixed span (135' vertical clearance).  Existing SL rail would 

remain on current alignment. 
    

   

  

12 MB1+SL5 Rehab MB on existing alignment, with existing clearances.  Close SL to traffic.  

Rail portion of SL would remain. 
    

   
  

13 MB2+SL1 Replace MB superstructure on existing alignment with similar clearances.  Rehab 

SL on existing alignment with similar clearances. 
    

   
  

14 MB2+SL2 Replace MB superstructure with similar navigational channel clearances.  

Replace SL on existing alignment with improved navigational channel clearances. 
    

   
  

15 MB2+SL2A 
Replace MB superstructure on existing alignment with similar navigational 

channel clearances.  Replace SL on new alignment immediately upstream with 

wider lift span opening to improve vessel passage. 
    

   

  

16 MB2+SL3 

Replace MB superstructure on existing alignment with similar navigational 

channel clearances.  Replace SL on existing alignment with mid-level (50' 

additional vertical clearance) moveable span to reduce number of bridge 

openings and wider span opening to improve vessel passage. 
    

   

  

17 MB2+SL3A 

Replace MB superstructure on existing alignment with similar navigational 

channel clearances.  Replace SL on new alignment immediately upstream with 

mid-level (50' additional vertical clearance) moveable span to reduce number of 

bridge openings and wider span opening to improve vessel passage. 
    

   

  

18 MB2+SL4 
Replace MB superstructure on existing alignment with similar navigational 

channel clearances.  Replace SL on new alignment with a fixed span (135' 

vertical clearance).  Existing SL rail bridge would remain. 
    

   

  

19 MB2+SL5 
Replace MB superstructure on existing alignment with similar navigational 

channel clearances.  Close SL to all vehicle traffic (remove deck).  SL rail bridge 

would remain. 
    

   

  



 

 
 

 

20 MB2A+SL1 
Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Rehab SL on existing alignment with 

existing navigational channel clearances. 
    

   

  

21 MB2A+SL2 
Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Replace SL on existing alignment with 

improved navigational channel clearances.     

   

  

22 MB2A+SL2A 
Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Replace SL on new alignment 

immediately upstream with wider lift span opening to improve vessel passage. 
    

   

  

23 MB2A+SL3 

Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Replace SL on existing alignment with a 

mid-level (50' additional vertical clearance) moveable span to reduce the number 

of openings and wider lift span opening to improve vessel clearance. 
    

   

  

24 MB2A+SL3A 

Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Replace SL on new alignment 

immediately upstream with a mid-level (50' additional vertical clearance) 

moveable span to reduce the number of openings and wider lift span to improve 

vessel passage. 
    

   

  

25 MB2A+SL4 

Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Replace SL with a fixed span 

(135'vertical clearance).  Existing SL rail bridge would remain on existing 

alignment. 
    

   

  

26 MB2A+SL5 
Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Close SL to all vehicle traffic (remove 

deck). SL rail bridge would remain. 
    

   

  

27 MB3+SL1 
Replace MB on existing alignment with a mid-level (50’ additional vertical 

clearance) moveable span to reduce the number of openings.  Rehab SL on 

existing alignment with existing clearances. 
    

   

  

28 MB3+SL2 
Replace MB on existing alignment with a mid-level (50’ additional vertical 

clearance) moveable span to reduce the number of openings.  Replace SL on 

existing alignment with improved navigational channel clearances. 
    

   

  

29 MB3+SL2A 

Replace MB on existing alignment with a mid-level (50’ additional vertical 

clearance) moveable span to reduce the number of openings.  Replace SL on 

new alignment immediately upstream with wider lift span opening to improve 

vessel passage. 

    

   

  



 

 
 

 

30 MB3+SL3 

Replace MB on existing alignment with a mid-level (50’ additional vertical 

clearance) moveable span to reduce the number of openings.  Replace SL on 

existing alignment with mid-level (50' additional vertical clearance) moveable span 

to reduce number of bridge openings and wider lift span opening to improve 

vessel passage. 
    

   

  

31 MB3+SL3A 

Replace MB on existing alignment with a mid-level (50’ additional vertical 

clearance) moveable span to reduce the number of openings.  Replace SL on 

new alignment immediately upstream with a mid-level (50' additional vertical 

clearance) moveable span to reduce the number of openings and wider lift span 

opening to improve vessel passage. 
    

   

  

32 MB3+SL4 

Replace MB on existing alignment with a mid-level (50’ additional vertical 

clearance) moveable span to reduce the number of openings.  Replace SL on 

new alignment with fixed span (135' vertical clearance).  Existing SL rail bridge 

would remain on existing alignment. 
    

   

  

33 MB3+SL5 
Replace MB on existing alignment with a mid-level (50’ additional vertical 

clearance) moveable span to reduce the number of openings.  Close SL to all 

vehicle traffic (remove deck). SL rail bridge would remain. 
    

   

  

34 MB3A+SL1 
Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50’ additional vertical clearance) moveable span to reduce the number 

of openings.  Rehab SL on existing alignment with existing clearances. 
    

   

  

35 MB3A+SL2 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50’ additional vertical clearance) moveable span to reduce the number 

of openings.  Replace SL on existing alignment with improved navigational 

channel clearances. 
    

   

  

36 MB3A+SL2A 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50’ additional vertical clearance) moveable span to reduce the number 

of openings.  Replace SL on new alignment immediately upstream with wider lift 

span opening to improve vessel passage. 
    

   

  

37 MB3A+SL3 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50’ additional vertical clearance) moveable span to reduce the number 

of openings.  Replace SL on existing alignment with a mid-level (50' additional 

vertical clearance) moveable span to reduce the number of openings and wider lift 

span opening to improve vessel passage. 
    

   

  

38 MB3A+SL3A 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50’ additional vertical clearance) moveable span to reduce the number 

of openings.  Replace SL on new alignment immediately upstream with mid-level 

(50' additional vertical clearance) moveable span to reduce the number of bridge 

openings and wider lift span opening to improve vessel passage. 
    

   

  



 

 
 

 

39 MB3A+SL4 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50’ additional vertical clearance) moveable span to reduce the number 

of openings.  Replace SL on new alignment with fixed span (135' vertical 

clearance).  Existing SL rail bridge would remain on existing alignment. 
    

   

  

40 MB3A+SL5 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50’ additional vertical clearance) moveable span to reduce the number 

of openings.  Close SL to all vehicle traffic (remove deck).  Existing SL rail bridge 

would remain on existing alignment. 
    

   

  

41 MB4+SL1 
Replace MB on existing alignment with a fixed span (150’ vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would need to 

remain.  Rehab SL on existing alignment with existing clearances. 
    

   

  

42 MB4+SL2 

Replace MB on existing alignment with a fixed span (150’ vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would need to 

remain.  Replace SL on existing alignment with improved navigational channel 

clearances. 
    

   

  

43 MB4+SL2A 

Replace MB on existing alignment with a fixed span (150’ vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would remain.  

Replace SL on new alignment immediately upstream with wider lift span opening 

to improve vessel passage. 
    

   

  

44 MB4+SL3 

Replace MB on existing alignment with a fixed span (150’ vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would remain.  

Replace SL on existing alignment with mid-level (50' additional vertical clearance) 

moveable span to reduce the number of bridge openings and wider lift span 

opening to improve vessel passage. 
    

   

  

45 MB4+SL3A 

Replace MB on existing alignment with a fixed span (150’ vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would remain.  

Replace SL on new alignment immediately upstream with a mid-level (50' 

additional vertical clearance) moveable span to reduce the number of bridge 

openings and wider span opening to improve vessel clearance. 
    

   

  

46 MB4+SL4 

Replace MB on existing alignment with a fixed span (150’ vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would remain.  

Replace SL on new alignment with fixed span (135' vertical clearance).  Existing 

SL rail bridge would remain on existing alignment. 
    

   

  

47 MB4+SL5 

Replace MB on existing alignment with a fixed span (150’ vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would remain.  

Close SL to vehicle traffic (remove deck). Existing SL rail bridge would remain on 

existing alignment. 
    

   

  

48 MB5+SL1 Close MB to all traffic and remove.  Rehab SL on existing alignment with existing 

clearances. 
         



 

 
 

 

49 MB5+SL2 Close MB to all traffic and remove.  Replace SL on existing alignment with 

improved navigational channel clearances (2 lanes) 
         

50 MB5+SL2 Close MB to all traffic and remove.  Replace SL on existing alignment (4 lanes) 

with improved navigational channel clearances 
    

   
  

51 MB5+SL2A Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) 

immediately upstream with wider lift span opening to improve vessel passage. 
    

   
  

52 MB5+SL3 
Close MB to all traffic and remove.  Replace SL on existing alignment (4 lanes) 

with a mid-level (50' additional vertical clearance) moveable span to reduce the 

number of openings and wider lift span opening to improve vessel passage. 
    

   

  

53 MB5+SL3A 

Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) 

immediately upstream with a mid-level (50' additional vertical clearance) 

moveable span to reduce the number of openings and wider lift span opening to 

improve vessel passage. 
    

   

  

54 MB5+SL4 
Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) with a 

fixed span (135' vertical clearance).  Existing SL rail bridge would remain on 

existing alignment. 
    

   

  

55 MB5+SL5 Close MB and SL to all traffic.  Existing SL rail bridge would remain on existing 

alignment. 
         

56 MB6+SL1 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Rehab SL on existing alignment with 

existing clearances. 
    

   

  

57 MB6+SL2 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on existing alignment with 

improved navigational channel clearances. (2 lanes) 
    

   

  

58 MB6+ SL2 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on existing alignment (4 lanes) 

with wider lift span opening to improve vessel passage. 
    

   

  

59 MB6+SL2A 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on new alignment (4 lanes) 

immediately upstream with wider lift span opening to improve vessel passage. 
    

   

  

60 MB6+SL3 

Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on existing alignment (4 lanes) 

with a mid-level (50' additional vertical clearance) moveable span to reduce the 

number of bridge openings and with wider lift span opening to improve vessel 

passage. 

    

   

  



 

 
 

 

61 MB6+SL3A 

Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on new alignment (4 lanes) 

immediately upstream with a mid-level (50' additional vertical clearance) 

moveable span to reduce the number of bridge openings and wider lift span 

opening to improve vessel passage. 
    

   

  

62 MB6+SL4 

Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on new alignment (4 lanes) with 

a fixed span (135' vertical clearance).  Existing SL rail bridge would remain on 

existing alignment. 
    

   

  

63 MB6+SL5 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Close SL and remove deck.  Existing SL rail 

bridge would remain on existing alignment. 
    

   

  

         

 Legend        

  Satisfies Study Purpose and/or Study Need      

  Partially Satisfies Study Purpose and/or Study Need     

  Does Not Satisfies Study Purpose and/or Study Need     

         

         

Study Purpose:     The purpose of the Maine-New Hampshire Connections Study is to identify and evaluate feasible long-term (2035) transportation 

strategies that facilitate the safe, secure and effective multi-modal movement of people and goods across and upon the Piscataqua River 

between Kittery, Maine and Portsmouth, New Hampshire and which support the region’s economic, cultural, historic, archeological and 

natural resources objectives and its community quality of life. 

Study Need #1:      Structural deficiencies exist that threaten accessibility and mobility to the region and require load postings on the Memorial Bridge 

and the Sarah Mildred Long Bridge. 

Study Need #2       Decreased reliability of the lift spans and increasing maintenance needs of the Memorial and Sarah Mildred Long Bridges are 

causing unnecessary delays to marine and land transportation, including response times of emergency vehicles 

Study Need #3      Inadequate or outdated design features of these two bridges potentially adversely affect marine and land transportation safety 



 

 
 

 

Study Need #4      Multi-modal (pedestrian, bicycle, rail, maritime traffic, vehicular) opportunity is limited by inadequate or outdated facilities. 

        

Alternatives 

         

No Build.  Memorial Bridge closed (no vehicles, bicyclists, or pedestrians) and lift span removed.  The bridge between Downtown Kittery and Badgers Islands 

would remain open.  The Albacore Connector would be open between Market Street and Route 1 Bypass and allow all movements. Sarah Long bridge would 

remain open but with greater weight restriction. 

         

Network Alternative #1 (NA1).  Memorial Bridge would be closed and removed.  Bridge between Downtown Kittery and Badgers Island would remain open.  

Sarah Long Bridge would be closed to vehicular traffic, but would be rehabilitated to remain open to rail.  A new high-level (150’ vertical clearance) bridge 

would be constructed between Memorial and Long Bridges at most logical location to minimize impacts but make necessary connections. 

         

Network Alternative #1A (NA1A).  Same as Alternative #1 above, but with a new mid (50’ additional clearance) or low-level (19’ clearance) bridge would be 

constructed between Memorial and Long Bridges.  Rail remains on Sarah Long. New bridge would have “wings” on the Kittery side of the river to connect to 

both Route 1 and Route 1 Bypass and would connect to Market Street on the Portsmouth side. 

         

Network Alternative #2 (NA2).  Same as Alternative #1, but with new vehicle only tunnel constructed between Memorial and Long bridges at most logical 

location to minimize impacts but make necessary connections.  Rail remains on Sarah Long. Tunnel data from previous Portsmouth Memorial Bridge study will 

be utilized to fullest extent for this alternative. 

         

Network Alternative #3 (NA3).  Same as Alternative #1, but with new high speed ferry service between Kittery and Portsmouth at most logical location to 

minimize impacts but make necessary connections.  Rail remains on Sarah Long. Capacity of ferry service will need to be determined to evaluate traffic and 

mobility. 

         

Memorial Bridge #1 (MB1).  Rehabilitate vertical lift bridge on existing alignment, with existing navigational clearances (Prior Design plans to be modified based 

on Bridge Inspection and Cost Analysis (BICA) results).  Would result in a bridge that is still deficient (functionally obsolete) regarding vehicular and marine 

traffic.  Bike/ped facilities could be improved (widened) as a part of rehabilitation. 

         



 

 
 

 

Memorial Bridge #2 (MB2).  Replace superstructure of vertical lift bridge on existing alignment with improved navigational channel clearances. 

         

Memorial Bridge #2A (MB2A).  Replace vertical lift bridge on new alignment either immediately upstream or downstream with similar navigational channel 

clearances. 

         

Memorial Bridge #3 (MB3).  Replace vertical lift bridge on existing alignment with a mid-level (50’ additional vertical clearance) moveable span to reduce the 

number of openings. 

         

Memorial Bridge #3A (MB3A).  Replace vertical lift bridge on new alignment either immediately upstream or downstream with a mid-level (50’ additional 

vertical clearance) moveable span to reduce the number of openings. 

         

Memorial Bridge #4 (MB4).  Replace vertical lift bridge on existing alignment with a fixed span (150’ vertical clearance).  Existing bridge between Downtown 

Kittery and Badgers Island would need to remain. 

         

Memorial Bridge #5 (MB5).  Close the lift bridge to all traffic and remove. 

         

Memorial Bridge #6 (MB6).   Replace vertical lift bridge on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational clearances. 

         

Sarah Long Bridge #1 (SL1).  Rehabilitate vertical lift bridge on existing alignment, with existing clearances. 

         

Sarah Long Bridge #2 (SL2).  Replace bridge on existing alignment with improved navigational channel clearances. 

         

Sarah Long Bridge #2A (SL2A).  Replace vertical lift bridge on new alignment immediately upstream with greater lift span opening to improve vessel passage. 

         



 

 
 

 

Sarah Long Bridge #3 (SL3).  Replace vertical lift bridge on existing alignment with a mid-level (50’ additional vertical clearance) moveable spam to reduce the 

number of openings and greater lift span opening to improve vessel passage. 

         

Sarah Long Bridge #3A (SL3A).  Replace vertical lift bridge on new alignment immediately upstream with a mid-level (50’ additional vertical clearance) 

moveable span to reduce the number of openings and greater lift span opening to opening to improve vessel passage.  Existing Sarah Long Bridge with rail only 

would need to remain (with the existing bridge there, we would not improve vessel passage). 

         

Sarah Long Bridge #4 (SL4).  Replace vertical lift bridge on new alignment with a fixed span (135’ vertical clearance) for vehicle, bicycle and pedestrian use 

only.  Existing Sarah Long Bridge with rail only would need to remain. 

         

Sarah Long Bridge #5 (SL5). Existing Sarah Long Bridge would be closed to all vehicle traffic (remove deck).  Rail portion of Lift Bridge would need to remain. 
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TECH MEMO NO. 19 – CLOSURE OF BRIDGES DURING RECONSTRUCTION 



 

 

 
 

 

 

Project Name:  ME-NH Connections Study   

FHWA No:  PR-1681(700X) 

MaineDOT PIN:  16817.00   

NHDOT PIN:   PK 13678E  

Prepared by (Name/Firm): Kevin Hooper Associates  

Contract Number:  20090325000000005165 

Technical Memorandum No.  19 

Date (month/year): January 2010 

 

Subject:  Traffic Impacts Associated with Reconstruction or Replacement of Sarah Long Bridge 

and Memorial Bridge 

 

Several of the alternatives under consideration for further analysis as part of the Maine-New Hampshire 

Connections Study involve the reconstruction or replacement in-kind of either or both the Sarah Long 

Bridge and Memorial Bridge. During the period of reconstruction or in-kind replacement, the bridge will 

not carry vehicular traffic, leaving the other low-level bridge and the I-95 bridge to accommodate river-

crossing traffic. 

The following is an assessment of the potential traffic impacts under a short-range horizon. Two 

separate analyses were conducted: (1) under current levels of travel demand, assuming Sarah Long 

Bridge is closed and Memorial Bridge is retained on its current alignment and with its current capacity 

and (2) under current levels of travel demand, assuming Memorial Bridge is closed and Sarah Long 

Bridge is retained under its current alignment and with its current capacity. 

Under both scenarios, the remaining low-level bridge operated as capacity during the PM peak hour and 

the I-95 bridge operates satisfactorily. It is also likely that isolated roadway capacity and safety issues in 

Portsmouth and Kittery will need to be addressed during the construction period. 



 

 
 

 

However, the problems implied by the following tables and analysis do not rise to the level of being fatal 

to any of the long-range alternatives that include reconstruction or replacement in-kind of either the 

Sarah Long or Memorial Bridges. Further, the traffic shift forecasts are predicated on the number of 

river crossings remaining the same after closure of one of the bridges. In the short run, some of the 

discretionary river-crossing trips could very well elect to not cross the river (as seems to have happened 

during the fall 2009 closure of Memorial Bridge) thereby reducing the severity of problems encountered. 

Closure of Sarah Long Bridge During Its Reconstruction or Replacement In-Kind 

Table 1 presents current PM peak hour volumes, volume-to-capacity (V/C) ratios, and levels of service 

on the Piscataqua River bridges. It also presents the volume changes (numeric and percent), V/C ratios, 

and levels of service with the closure of Sarah Long Bridge.  

Table 1. Traffic Volumes, V/C Ratios, and Level of Service with Closure of Sarah Long Bridge 

  Year 2009 Year 2009 with Closure of Sarah Long Bridge 

during Reconstruction or Replacement 

  PM PHV1 V/C Ratio2 or 

LOS3 

PM PHV Change in PM 

PHV 

V/C Ratio or 

LOS 

Memorial Bridge      

 Northbound 538 0.71 750 212  (39%) 0.99 

 Southbound 462 0.61 670 208  (45%) 0.88 

Sarah Long Bridge      

 Northbound 700 0.82 0 -700  (-100%) NA 

 Southbound 643 0.75 0 -643  (-100%) NA 

I-95 Bridge      

 Northbound 3,702 LOS C 4,190 478  (13%) LOS D 

 Southbound 3,127 LOS C 3,562 435  (14%) LOS C 

All 3 Bridges      

 Northbound 4,940  4,940 0  (0%)  

                                                           



 

 
 

 

 Southbound 4,232  4,232 0  (0%)  

 

As shown in the table, roughly one-third of the Sarah Long Bridge traffic is shifted to Memorial Bridge 

and two-thirds is shifted to the I-95 bridge. 

The table also presents level of service and volume-to-capacity ratio estimates under current conditions 

(as documented in Technical Memorandum #10, I-95 Bridge LOS and Technical Memorandum #14, 

Existing Conditions) and that result from the temporary closure of Sarah Long Bridge, using the same 

peak hour factor and level of service threshold assumptions used in Technical Memoranda 10 and 14. As 

shown in the table, Memorial Bridge operates at-capacity. Significant delays for motorists would be 

expected on the bridge and its approaches. 

 

Additional traffic congestion and safety problems may also result from the closure of Sarah Long Bridge. 

 At the intersection of US Route 1 (Daniel Street) at Pleasant and Market Streets in Portsmouth, 
the existing level of service for southbound movements from Market Street is F. Westbound 
Daniel Street movements are at LOS E. With the southbound Memorial Bridge volume expected 
to increase 208 vehicles, a roughly 38 percent increase in Daniel Street volume will cause 
additional delays for motorists and pedestrians at this unsignalized intersection. 

 There will be an increase in volume using the I-95 interchange with Route 236. The current level 
of service for traffic exiting I-95 northbound and turning southbound/eastbound onto Route 236 
is LOS D. This volume is expected to more than double (from 134 peak hour vehicles to 285). The 
existing LOS will worsen. 

 

Closure of Memorial Bridge During Its Reconstruction or Replacement In-Kind 

Table 2 presents current PM peak hour volumes, volume-to-capacity (V/C) ratios, and levels of service 

on the Piscataqua River bridges. It also presents the volume changes (numeric and percent), V/C ratios, 

and levels of service with the closure of Memorial Bridge.  

Table 2. Traffic Volumes, V/C Ratios, and Level of Service with Closure of Memorial Bridge 

  Year 2009 Year 2009 with Closure of Memorial Bridge during 

Reconstruction or Replacement 

  PM PHV V/C Ratio or 

LOS 

PM PHV Change in PM 

PHV 

V/C Ratio or 

LOS 

Memorial Bridge      

 Northbound 538 0.71 0 -538  (-100%) NA 



 

 
 

 

 Southbound 462 0.61 0 -462  (-100%) NA 

Sarah Long Bridge      

 Northbound 700 0.82 1,000 300  (43%) 1.00 

 Southbound 643 0.75 1,001 358  (56%) 1.00 

I-95 Bridge      

 Northbound 3,702 LOS C 3,940 238  (6%) LOS D 

 Southbound 3,127 LOS C 3,231 104  (3%) LOS C 

All 3 Bridges      

 Northbound 4,940  4,940 0  (0%)  

 Southbound 4,232  4,232 0  (0%)  

 

As shown in the table, roughly two-thirds of the Memorial Bridge traffic is shifted to Sarah Long Bridge 

and one-third is shifted to the I-95 bridge. 

The table also presents level of service and volume-to-capacity ratio estimates under current conditions 

(as documented in Technical Memorandum #10, I-95 Bridge LOS and Technical Memorandum #14, 

Existing Conditions) and that result from the temporary closure of Memorial Bridge, using the same 

peak hour factor and level of service threshold assumptions used in Technical Memoranda 10 and 14. As 

shown in the table, Sarah Long Bridge operates at-capacity. Significant delays for motorists would be 

expected on the bridge and its approaches. 

 
 
 
 
 



 

 
 

 

APPENDIX H 

 

PRELIMINARY SECTION 4(f) LEAST HARM ANALYSIS MATRIX 

 



 

 

   

Section 4(f) Resources 
Potentially Affected   (Formal 
Determinations of Eligibility 
have not been made for all 

resources listed at this time ) 
(Formal Determinations of 

Effect have not been made at 
this time) 

Section 4(f) Least Harm Criteria 
 
1. Ability to mitigate adverse impacts to each Section 4(f) resource. 
2. Relative severity of the remaining harm, after mitigation, to the protected activities, attributes of the feature. 
3. Relative significance of each Section 4(f) property. 
4. Views of the officials with jurisdiction over each Section 4(f) property. 
5. Degree to which each alternative meets purpose and need. 
6. After reasonable mitigation, the magnitude of any adverse impacts to resources not protected by Section 4(f). 
7. Substantial differences in costs among alternatives. Difference from Baseline (Alt. #6) shown. 

ID 
No. 

Alternatives 
(See Below) 

Description 
Cultural/Historic 

(Section 106 
parcels) 

Public 
Parks & 

Recreation 
Areas 

Criteria 1 Criteria 2 Criteria 3 Criteria 4 Criteria 5 Criteria 6 Criteria 7 

1 No Build 

Memorial 
Bridge (MB) 
closed & lift 
span removed.  
The bridge 
between 
Downtown 
Kittery and 
Badgers Island 
would remain 
open.  The 
Albacore 
Connector 
would be open 
between Market 
Street and 
Route 1 Bypass 
and allow all 
movements.  
Sarah Mildred 
Long Bridge 
(SL) would 
remain open 
but with greater 
weight 
restriction. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District  

          No     



 

 
 

 

2 NA1 

MB closed and 
removed.  
Bridge between 
Downtown 
Kittery and 
Badgers Island 
would remain 
open.  SL 
closed to 
vehicles and 
deck removed 
but rail would 
remain.  A new 
high level (150’ 
vertical 
clearance) 
bridge would be 
constructed 
between MB & 
SL. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District  
• 4 structures 
within the Hill 
Historic District  
• Discover 
Portsmouth 
Center 
• Old Portsmouth 
Public Library 
• John Paul 
Jones House 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 
Costs not 
included 

3 NA1A 

MB & SL closed 
to vehicles and 
removed.  
Bridge between 
Downtown 
Kittery and 
Badgers Island 
would remain 
open.  SL rail 
would remain.  
A new mid (50’ 
additional 
clearance) or 
low level (19’ 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 
Costs not 
included 



 

 
 

 

clearance) 
bridge would be 
constructed 
between MB 
and SL. New 
bridge would 
have “wings” on 
the Kittery side 
of the river to 
connect to both 
Route 1 and 
Route 1 Bypass 
and would 
connect to 
Market Street 
on the 
Portsmouth 
side. 

Railroad Historic 
District 
• 4 structures 
within the Hill 
Historic District 

4 NA2 

MB & SL closed 
and removed, 
but SL rail 
bridge to 
remain.  Bridge 
between 
Downtown 
Kittery and 
Badgers Island 
would remain 
open.  A new 
vehicle only 
tunnel 
constructed 
between MB & 
SL. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 

          No     



 

 
 

 

5 NA3 

MB & SL closed 
and removed, 
but SL rail 
bridge to 
remain.  Bridge 
between 
Downtown 
Kittery and 
Badgers Island 
would remain 
open.  A new 
high speed 
ferry service 
would be 
established 
between Kittery 
and 
Portsmouth. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 

          No     

6 MB1+SL1 

Rehab MB & 
SL on existing 
alignment, with 
existing 
clearances. 

• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 

 
High 

Ability to 
Mitigate 

Low 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
advancing 

this 
alternative 

Partial 
Low 

Impacts 
Costs not 
included 



 

 
 

 

7 MB1+SL2 

Rehab MB on 
existing 
alignment, with 
existing 
clearances.  
Replace SL on 
existing 
alignment with 
improved 
navigational 
channel 
clearances. 

• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 

 
Moderate 
Ability to 
Mitigate 

Moderate 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
advancing 

this 
alternative 

Yes 
Low 

Impacts 
Costs not 
included 

8 MB1+SL2A 

Rehab MB on 
existing 
alignment, with 
existing 
clearances.  
Replace SL on 
new alignment 
immediately 
upstream with 
improved 
navigational 
channel to 
improve vessel 
passage. 

• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 

 
Moderate 
Ability to 
Mitigate 

Moderate 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
advancing 

this 
alternative 

Yes 
Low 

Impacts 
Costs not 
included 



 

 
 

 

9 MB1+SL3 

Rehab MB on 
existing 
alignment with 
existing 
clearances.  
Replace SL on 
existing 
alignment with 
a mid-level (50' 
additional 
vertical 
clearance), 
moveable span 
and wider lift 
span opening to 
improve vessel 
passage. 

• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Jackson House 
• Worker 
Housing 
Neighborhood 
District 

 
Low 

Ability to 
Mitigate 

Moderate 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 



 

 
 

 

10 MB1+SL3A 

Rehab MB on 
existing 
alignment, with 
existing 
clearances.  
Replace SL on 
new alignment 
immediately 
upstream with a 
mid-level (50' 
additional 
vertical 
clearance) 
moveable span 
and wider span 
opening to 
improve vessel 
passage.  
Existing SL rail 
would remain 
on current 
alignment. 

•Memorial Bridge 
Historic District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Jackson House 
• Worker 
Housing 
Neighborhood 
District 

 
Low 

Ability to 
Mitigate 

Moderate 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 

11 MB1+SL4 

Rehab MB on 
existing 
alignment, with 
existing 
clearances.  
Replace SL on 
new alignment 
with a fixed 
span (135' 
vertical 
clearance). 
Existing SL rail 
would remain 
on current 
alignment. 

• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Worker 
Housing 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 
Costs not 
included 



 

 
 

 

Neighborhood 
District 
• Jackson House 

12 MB1+SL5 

Rehab MB on 
existing 
alignment, with 
existing 
clearances.  
Close SL to 
traffic.  Rail 
portion of SL 
would remain. 

• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• Eastern 
Railroad Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 

          No     

13 MB2+SL1 

Replace MB 
superstructure 
on existing 
alignment with 
similar 
clearances.  
Rehab SL on 
existing 
alignment with 
similar 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District  

 
High 

Ability to 
Mitigate 

Low 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
advancing 

this 
alternative 

Yes 
Low 

Impacts 
Costs not 
included 



 

 
 

 

14 MB2+SL2 

Replace MB 
superstructure 
with similar 
navigational 
channel 
clearances.  
Replace SL on 
existing 
alignment with 
improved 
navigational 
channel 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District  

 
Moderate 
Ability to 
Mitigate 

Moderate 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
advancing 

this 
alternative 

Yes 
Low 

Impacts 

Costs not 

included 

15 MB2+SL2A 

Replace MB 
superstructure 
on existing 
alignment with 
similar 
navigational 
channel 
clearances.  
Replace SL on 
new alignment 
immediately 
upstream with 
wider lift span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 

 
Moderate 
Ability to 
Mitigate 

Moderate 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
advancing 

this 
alternative 

Yes 
Low 

Impacts 

Costs not 

included 



 

 
 

 

16 MB2+SL3 

Replace MB 
superstructure 
on existing 
alignment with 
similar 
navigational 
channel 
clearances.  
Replace SL on 
existing 
alignment with 
mid-level (50' 
additional 
vertical 
clearance) 
moveable span 
to reduce 
number of 
bridge openings 
and wider span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Jackson House 
• Worker 
Housing 
Neighborhood 
District 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 
Costs not 
included 



 

 
 

 

17 MB2+SL3A 

Replace MB 
superstructure 
on existing 
alignment with 
similar 
navigational 
channel 
clearances.  
Replace SL on 
new alignment 
immediately 
upstream with 
mid-level (50' 
additional 
vertical 
clearance) 
moveable span 
to reduce 
number of 
bridge openings 
and wider span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Jackson House 
• Worker 
Housing 
Neighborhood 
District 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 

18 MB2+SL4 

Replace MB 
superstructure 
on existing 
alignment with 
similar 
navigational 
channel 
clearances.  
Replace SL on 
new alignment 
with a fixed 
span (135' 
vertical 
clearance).  
Existing SL rail 
bridge would 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Christian Shore 
Historic District 
• Eastern 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 



 

 
 

 

remain. Railroad Historic 
District 
• Worker 
Housing 
Neighborhood 
District 
• Jackson House 

19 MB2+SL5 

Replace MB 
superstructure 
on existing 
alignment with 
similar 
navigational 
channel 
clearances.  
Close SL to all 
vehicle traffic 
(remove deck).  
SL rail bridge 
would remain. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 

          No     

20 MB2A+SL1 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with similar 
navigational 
channel 
clearances.  
Rehab SL on 
existing 
alignment with 
existing 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 

• Memorial 
Park 
• Bow 
Street Park 

Moderate 
Ability to 
Mitigate 

Moderate 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 



 

 
 

 

21 MB2A+SL2 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with similar 
navigational 
channel 
clearances.  
Replace SL on 
existing 
alignment with 
improved 
navigational 
channel 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 

• Memorial 
Park 
• Bow 
Street Park 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 

22 MB2A+SL2A 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with similar 
navigational 
channel 
clearances.  
Replace SL on 
new alignment 
immediately 
upstream with 
wider lift span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 

• Memorial 
Park 
• Bow 
Street Park 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 



 

 
 

 

23 MB2A+SL3 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with similar 
navigational 
channel 
clearances.  
Replace SL on 
existing 
alignment with 
a mid-level (50' 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings and 
wider lift span 
opening to 
improve vessel 
clearance. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Jackson House 
• Worker 
Housing 
Neighborhood 
District 

• Memorial 
Park 
• Bow 
Street Park 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 

24 MB2A+SL3A 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with similar 
navigational 
channel 
clearances.  
Replace SL on 
new alignment 
immediately 
upstream with a 
mid-level (50' 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 

• Memorial 
Park 
• Bow 
Street Park 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 
Costs not 
included 



 

 
 

 

additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings and 
wider lift span 
to improve 
vessel 
passage. 

District 
• Christian Shore 
Historic District 
• Jackson House 
• Worker 
Housing 
Neighborhood 
District 

25 MB2A+SL4 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with similar 
navigational 
channel 
clearances.  
Replace SL 
with a fixed 
span 
(135'vertical 
clearance).  
Existing SL rail 
bridge would 
remain on 
existing 
alignment. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Christian Shore 
Historic District 
• Eastern 
Railroad Historic 
District 
• Worker 
Housing 
Neighborhood 
District 
• Jackson House 

• Memorial 
Park 
• Bow 
Street Park 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 
Costs not 
included 



 

 
 

 

26 MB2A+SL5 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with similar 
navigational 
channel 
clearances.  
Close SL to all 
vehicle traffic 
(remove deck). 
SL rail bridge 
would remain. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• US Route 1 
Bypass Historic 
District 

• Memorial 
Park 
• Bow 
Street Park 

        No     

27 MB3+SL1 

Replace MB on 
existing 
alignment with 
a mid level (50’ 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Rehab SL on 
existing 
alignment with 
existing 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Warner House 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 



 

 
 

 

28 MB3+SL2 

Replace MB on 
existing 
alignment with 
a mid level (50’ 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Replace SL on 
existing 
alignment with 
improved 
navigational 
channel 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Warner House 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 

29 MB3+SL2A 

Replace MB on 
existing 
alignment with 
a mid level (50’ 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Replace SL on 
new alignment 
immediately 
upstream with 
wider lift span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Warner House 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 



 

 
 

 

30 MB3+SL3 

Replace MB on 
existing 
alignment with 
a mid level (50’ 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Replace SL on 
existing 
alignment with 
mid-level (50' 
additional 
vertical 
clearance) 
moveable span 
to reduce 
number of 
bridge openings 
and wider lift 
span opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Warner House 
• Jackson House 
• Worker 
Housing 
Neighborhood 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 



 

 
 

 

31 MB3+SL3A 

Replace MB on 
existing 
alignment with 
a mid level (50’ 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Replace SL on 
new alignment 
immediately 
upstream with a 
mid-level (50' 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings and 
wider lift span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Warner House 
• Jackson House 
• Worker 
Housing 
Neighborhood 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 



 

 
 

 

32 MB3+SL4 

Replace MB on 
existing 
alignment with 
a mid level (50’ 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Replace SL on 
new alignment 
with fixed span 
(135' vertical 
clearance).  
Existing SL rail 
bridge would 
remain on 
existing 
alignment. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Warner House 
• Jackson House 
• Worker 
Housing 
Neighborhood 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 
Costs not 
included 

33 MB3+SL5 

Replace MB on 
existing 
alignment with 
a mid level (50’ 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Close SL to all 
vehicle traffic 
(remove deck).  
SL rail bridge 
would remain. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Warner House 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

        No     



 

 
 

 

34 MB3A+SL1 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with a mid level 
(50’ additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Rehab SL on 
existing 
alignment with 
existing 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Warner House 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 

35 MB3A+SL2 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with a mid level 
(50’ additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Replace SL on 
existing 
alignment with 
improved 
navigational 
channel 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Warner House 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 



 

 
 

 

36 MB3A+SL2A 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with a mid level 
(50’ additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Replace SL on 
new alignment 
immediately 
upstream with 
wider lift span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Warner House 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 

37 MB3A+SL3 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with a mid level 
(50’ additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Replace SL on 
existing 
alignment with 
a mid-level (50' 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 

Costs not 

included 



 

 
 

 

additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings and 
wider lift span 
opening to 
improve vessel 
passage. 

• Warner House 
• Jackson House 
• Worker 
Housing 
Neighborhood 

38 MB3A+SL3A 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with a mid level 
(50’ vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Replace SL on 
new alignment 
immediately 
upstream with 
mid-level (50' 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
bridge openings 
and wider lift 
span opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Warner House 
• Jackson House 
• Worker 
Housing 
Neighborhood 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 
Costs not 
included 



 

 
 

 

39 MB3A+SL4 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with a mid level 
(50’ additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Replace SL on 
new alignment 
with fixed span 
(135' vertical 
clearance).  
Existing SL rail 
bridge would 
remain on 
existing 
alignment. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Warner House 
• Jackson House 
• Worker 
Housing 
Neighborhood 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 
Costs not 
included 

40 MB3A+SL5 

Replace MB on 
new alignment 
either 
immediately 
upstream or 
downstream 
with a mid level 
(50’ additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings.  
Close SL to all 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Warner House 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 

        No     



 

 
 

 

vehicle traffic 
(remove deck).  
Existing SL rail 
bridge would 
remain on 
existing 
alignment. 

41 MB4+SL1 

Replace MB on 
existing 
alignment with 
a fixed span 
(150’ vertical 
clearance).  
Existing bridge 
between 
Downtown 
Kittery and 
Badgers Island 
would need to 
remain.  Rehab 
SL on existing 
alignment with 
existing 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Warner House 
• South Church 
• Post Civil War 
Residential Area 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 
• John Paul 
Jones 
Memorial 
Park 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 
Costs not 
included 



 

 
 

 

42 MB4+SL2 

Replace MB on 
existing 
alignment with 
a fixed span 
(150’ vertical 
clearance).  
Existing bridge 
between 
Downtown 
Kittery and 
Badgers Island 
would need to 
remain.  
Replace SL on 
existing 
alignment with 
improved 
navigational 
channel 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Warner House 
• South Church 
• Post Civil War 
Residential Area 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 
• John Paul 
Jones 
Memorial 
Park 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 
Costs not 
included 



 

 
 

 

43 MB4+SL2A 

Replace MB on 
existing 
alignment with 
a fixed span 
(150’ vertical 
clearance).  
Existing bridge 
between 
Downtown 
Kittery and 
Badgers Island 
would remain.  
Replace SL on 
new alignment 
immediately 
upstream with 
wider lift span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Warner House 
• South Church 
• Post Civil War 
Residential Area 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 
• John Paul 
Jones 
Memorial 
Park 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 

Costs not 

included 

44 MB4+SL3 

Replace MB on 
existing 
alignment with 
a fixed span 
(150’ vertical 
clearance).  
Existing bridge 
between 
Downtown 
Kittery and 
Badgers Island 
would remain.  
Replace SL on 
existing 
alignment with 
mid-level (50' 
additional 
vertical 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 
• John Paul 
Jones 
Memorial 
Park 

Low 
Ability to 
Mitigate 

High 
Highly 

Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 

Costs not 

included 



 

 
 

 

clearance) 
moveable span 
to reduce the 
number of 
bridge openings 
and wider lift 
span opening to 
improve vessel 
passage. 

• Warner House 
• Jackson House 
• Worker 
Housing 
Neighborhood 
• South Church 
• Post Civil War 
Residential Area 

45 MB4+SL3A 

Replace MB on 
existing 
alignment with 
a fixed span 
(150’ vertical 
clearance).  
Existing bridge 
between 
Downtown 
Kittery and 
Badgers Island 
would remain.  
Replace SL on 
new alignment 
immediately 
upstream with a 
mid-level (50' 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
bridge openings 
and wider span 
opening to 
improve vessel 
clearance. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Warner House 
• Jackson House 
• Worker 
Housing 
Neighborhood 
• South Church 
• Post Civil War 
Residential Area 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 
• John Paul 
Jones 
Memorial 
Park 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 
Costs not 
included 



 

 
 

 

46 MB4+SL4 

Replace MB on 
existing 
alignment with 
a fixed span 
(150’ vertical 
clearance).  
Existing bridge 
between 
Downtown 
Kittery and 
Badgers Island 
would remain.  
Replace SL on 
new alignment 
with fixed span 
(135' vertical 
clearance).  
Existing SL rail 
bridge would 
remain on 
existing 
alignment. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Warner House 
• Jackson House 
• Worker 
Housing 
Neighborhood 
• South Church 
• Post Civil War 
Residential Area 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 
• John Paul 
Jones 
Memorial 
Park 

Low 
Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 
Costs not 
included 

47 MB4+SL5 

Replace MB on 
existing 
alignment with 
a fixed span 
(150’ vertical 
clearance).  
Existing bridge 
between 
Downtown 
Kittery and 
Badgers Island 
would remain.  
Close SL to 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 

• Memorial 
Park 
• Bow 
Street Park 
• Connie 
Bean 
Recreation 
Center 
• John Paul 
Jones 
Memorial 
Park 

        No     



 

 
 

 

vehicle traffic 
(remove deck). 
Existing SL rail 
bridge would 
remain on 
existing 
alignment. 

District 
• Warner House 
• South Church 
• Post Civil War 
Residential Area 

48 MB5+SL1 

Close MB to all 
traffic and 
remove.  Rehab 
SL on existing 
alignment with 
existing 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Eastern 
Railroad Historic 
District 

          No     

49 MB5+SL2 

Close MB to all 
traffic and 
remove.  
Replace SL on 
existing 
alignment with 
improved 
navigational 
channel 
clearances (2 
lanes) 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 

          No     



 

 
 

 

50 MB5+SL2 

Close MB to all 
traffic and 
remove.  
Replace SL on 
existing 
alignment (4 
lanes) with 
improved 
navigational 
channel 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
Moderate 
Impacts 

Costs not 

included 

51 MB5+SL2A 

Close MB to all 
traffic and 
remove.  
Replace SL on 
new alignment 
(4 lanes) 
immediately 
upstream with 
wider lift span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
Moderate 
Impacts 

Costs not 

included 



 

 
 

 

52 MB5+SL3 

Close MB to all 
traffic and 
remove.  
Replace SL on 
existing 
alignment (4 
lanes) with a 
mid-level (50' 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings and 
wider lift span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Jackson House 
• Worker 
Housing 
Neighborhood 
District 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 

Costs not 

included 

53 MB5+SL3A 

Close MB to all 
traffic and 
remove.  
Replace SL on 
new alignment 
(4 lanes) 
immediately 
upstream with a 
mid-level (50' 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
openings and 
wider lift span 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 

Costs not 

included 



 

 
 

 

opening to 
improve vessel 
passage. 

Historic District 
• Jackson House 
• Worker 
Housing 
Neighborhood 
District 

54 MB5+SL4 

Close MB to all 
traffic and 
remove.  
Replace SL on 
new alignment 
(4 lanes) with a 
fixed span (135' 
vertical 
clearance).  
Existing SL rail 
bridge would 
remain on 
existing 
alignment. 

• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Worker 
Housing 
Neighborhood 
District 
• Jackson House 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 
Costs not 
included 

55 MB5+SL5 

Close MB and 
SL to all traffic.  
Existing SL rail 
bridge would 
remain on 
existing 
alignment. 

• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 

          No     



 

 
 

 

56 MB6+SL1 

Replace MB on 
existing 
alignment with 
a pedestrian 
and bicycle only 
lift bridge with 
similar 
navigational 
clearances.  
Rehab SL on 
existing 
alignment with 
existing 
clearances. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• US Route 1 
Bypass Historic 
District 
• Eastern 
Railroad Historic 
District 

          No     

57 MB6+SL2 

Replace MB on 
existing 
alignment with 
a pedestrian 
and bicycle only 
lift bridge with 
similar 
navigational 
clearances.  
Replace SL on 
existing 
alignment with 
improved 
navigational 
channel 
clearances. (2 
lane) 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Eastern 
Railroad Historic 
District 

          No     



 

 
 

 

58 MB6+ SL2 

Replace MB on 
existing 
alignment with 
a pedestrian 
and bicycle only 
lift bridge with 
similar 
navigational 
clearances.  
Replace SL on 
existing 
alignment (4 
lanes) with 
wider lift span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Christian Shore 
Historic District 
• Eastern 
Railroad Historic 
District 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
advancing 

this 
alternative 

Yes 
Low 

Impacts 

Costs not 

included 

59 MB6+SL2A 

Replace MB on 
existing 
alignment with 
a pedestrian 
and bicycle only 
lift bridge with 
similar 
navigational 
clearances.  
Replace SL on 
new alignment 
(4 lanes) 
immediately 
upstream with 
wider lift span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
advancing 

this 
alternative 

Yes 
Moderate 
Impacts 

Costs not 

included 



 

 
 

 

60 MB6+SL3 

Replace MB on 
existing 
alignment with 
a pedestrian 
and bicycle only 
lift bridge with 
similar 
navigational 
clearances.  
Replace SL on 
existing 
alignment (4 
lanes) with a 
mid-level (50' 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
bridge openings 
and with wider 
lift span 
opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Jackson House 
• Worker 
Housing 
Neighborhood 
District 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 
Costs not 
included 



 

 
 

 

61 MB6+SL3A 

Replace MB on 
existing 
alignment with 
a pedestrian 
and bicycle only 
lift bridge with 
similar 
navigational 
clearances.  
Replace SL on 
new alignment 
(4 lanes) 
immediately 
upstream with a 
mid-level (50' 
additional 
vertical 
clearance) 
moveable span 
to reduce the 
number of 
bridge openings 
and wider lift 
span opening to 
improve vessel 
passage. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Jackson House 
• Worker 
Housing 
Neighborhood 
District 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 
Costs not 
included 



 

 
 

 

62 MB6+SL4 

Replace MB on 
existing 
alignment with 
a pedestrian 
and bicycle only 
lift bridge with 
similar 
navigational 
clearances.  
Replace SL on 
new alignment 
(4 lanes) with a 
fixed span (135' 
vertical 
clearance).  
Existing SL rail 
bridge would 
remain on 
existing 
alignment. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Portsmouth 
Local Historic 
District 
• Eastern 
Railroad Historic 
District 
• Christian Shore 
Historic District 
• Worker 
Housing 
Neighborhood 
District 
• Jackson House 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Yes 
High 

Impacts 
Costs not 
included 

63 MB6+SL5 

Replace MB on 
existing 
alignment with 
a pedestrian 
and bicycle only 
lift bridge with 
similar 
navigational 
clearances.  
Close SL and 
remove deck.  
Existing SL rail 
bridge would 
remain on 
existing 
alignment. 

• Memorial 
Bridge 
• Memorial 
Bridge Historic 
District 
• Sarah Long 
Bridge 
• US Route 1 
Bypass Historic 
District 
• Eastern 
Railroad Historic 
District 

          No     

            



 

 
 

 

            

 NOTES:             

              

   
Alternatives so noted do not satisfy 
Purpose and Need and were not 
analyzed. 
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1.  Introduction 
 
The New Hampshire and Maine Departments of Transportation are jointly studying the future 
of the Memorial (U.S. Route 1) Bridge and Sarah Long (U. S. Route 1 Bypass) Bridge across the 
Piscataqua River between the two states.  One of the alternatives involves closing the Memorial 
Bridge to vehicular traffic. As such, the Study Team has been requested by MaineDOT and 
NHDOT to understand better the economic importance of the bridge to businesses in nearby 
zones in Portsmouth and Kittery. 
 
2.  Executive Summary 
 
This study tried to measure possible economic impact on businesses through a survey of more 
than 1,500 customers as they were exiting 15 selected retail and service businesses in Kittery 
and Portsmouth and a mail-out survey of 290 businesses of all kinds in the two communities, of 
which 96 returned completed surveys. 
 
The surveys led to estimates of the percentage of customers that rely on the Memorial Bridge 
to reach different types of businesses either side of the bridge, the customers’ modes of travel, 
the likelihood that customers would find alternative routes to businesses if the Memorial 
Bridge were closed to vehicular traffic, and an estimate of impact on shares of sales. 
 
Based on the surveys’ results, it is reasonable to estimate that sales would ultimately stabilize 
at 8% - 17% below a pre-bridge closing, depending on location, for businesses that rely on 
customer traffic.  Individual businesses will be affected differently:  businesses that are 
convenience-oriented, that rely primarily on pass-by traffic, and that are immediately en route 
to the bridge may be harder hit (more than 17% impact); businesses that are destination-
oriented, that rely primarily on traffic coming to the business for a specific reason, and that 
draw from a trade area that is not as bridge-dependent may be hit less hard.  But, overall, an 
8% - 17% impact is a reasonable conclusion based on the available information. 
 
3.  Method 
 
Two independent surveys were conducted during March 2010: an exit survey of customers and 
a survey of business owners. 
 
3.1  Exit Survey:  This survey questioned customers as they were leaving a sample of businesses 
in order to get a snapshot of business trade areas and the extent to which customers are 
originating from or headed to the opposite side of the Piscataqua River via Memorial Bridge.  
Interviewers were stationed for selected 2-to-3-hour periods in a total of 15 businesses from 
Thursday, March 18, through Saturday, March 20.  During these periods they randomly 
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intercepted customers as they were leaving the business and administered a brief 
questionnaire.  A cross-section of businesses with customer traffic was selected with the 
assistance of local chambers of commerce and Stakeholder Committee members.  These 
included convenience and destination retailers, restaurants, and personal service businesses. 
 
Seven of the businesses were located in Downtown Portsmouth (Zone 1 on the Map 1 at the 
end of this report).  Eight of the businesses were located in Kittery in Zones 9, 10, and 11 on the 
attached map, including six centered on or near U.S. Route 1 in the pathway of Memorial 
Bridge and two located on the Route 1 Bypass in the pathway of Sarah Long Bridge. 
 
Six percent of the interviews were conducted between 7 and 9 a.m. over the three days; 25% 
between 9 a.m. and 1 p.m.; 53% between 1 and 6 p.m.; and 6% between 6 and 8 p.m. 
 
The survey intercepted and completed interviews with 1,505 customers.  While these are 
statistically representative only of the businesses in which the interviews were conducted, the 
number and distribution of interviews yield results that provide good insight to trade areas and 
the use of Memorial Bridge by customers of businesses with walk-in traffic. 
 
3.2  Business Survey:  This survey was a mail-out to 330 businesses of all types located in the 
pathways to and from the Memorial and Sarah Long bridges, within Zones 1-4 in Portsmouth 
and Zones 9-11 in Kittery, as shown on Map 1.  The surveys were mailed with stamped, self-
addressed return envelopes on March 11, with a deadline of March 25 to return them.  Of the 
330 mailings, 247 were in Portsmouth and 83 were in Kittery.  Forty of the mailings were 
returned as undeliverable, reducing the sample to 290.  Of these, a total of 96 returned 
completed questionnaires, a rate of 33%, which is well within the range of what is expected in a 
mail-out survey.   
 
This survey sought information from the businesses about the places of origination of their 
customers, reliance of their customers on the three bridges between Kittery and Portsmouth, 
how a temporary closing of Memorial Bridge to vehicles in fall 2009 affected sales, share of 
customers who arrive at the business on foot or by bicycle, and their perceptions of the 
likelihood that customers would find alternative routes to their businesses if Memorial Bridge 
were closed to vehicles in the future. 
 
Because returns from mail-out surveys are not random, the results are not susceptible to 
statistical tests of significance and cannot reliably be extrapolated to all businesses in the study 
area.  However, they provide important impressions and, as long as appropriate caution is 
exercised, contribute to an understanding of likely impacts.   
 
Note:  The columns (or, occasionally, rows) in the tables in this report may not add to 100% 
due to rounding errors. 
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4. Results: Exit Survey 
 
4.1  The Sample:  A total of 1,505 interviews were completed, distributed as follows (see map 
at end of the report): 
 

 By store location – 545 of the completed interviews, or 36%, were conducted in 
Downtown Portsmouth stores (Zone 1); 870, or 51%, were conducted in Kittery in the 
area centered on Route 1 near Memorial Bridge (Zones 9 and 11); and 190, or 13%, 
were conducted in Kittery in the area centered on Route 1 Bypass near Sarah Long 
Bridge (Zone 10).  The number of interviews completed in Kittery was larger than in 
Portsmouth because of the large-volume nature of four of the businesses in Kittery (vs. 
one or two such businesses in Portsmouth downtown).  See Table 1. 

 
TABLE 1. Completed exit interviews  

by store location 
 Total 

N= 1505 

 

Zone 1 Portsmouth 
 

545 

36% 

 

Zone 9 Kittery 
 
 

432 

29% 

 

Zone 10 Kittery 
 
 

190 

13% 

 

Zone 11 Kittery 
 
 

338 

22% 

 

 

 By type of store – About a quarter (24%) of the completed exit interviews were 
conducted in “convenience” retail stores – i.e., stores that sell everyday items that are 
purchased in frequent intervals, such as grocery stores, drug stores, hardware stores, 
and gas stations.  A little more than a third (35%) were conducted in “destination” retail 
stores – i.e., stores that sell specialty items that may be purchased in less frequent 
intervals than convenience merchandise or items for which customers may do 
comparison shopping, such as specialty food, furniture, toy, flower, and clothing, and 
similar stores.  Nearly a third (31%) were conducted in restaurants, both sit-down and 
take-out.  And 10% were conducted in personal service businesses. See Table 2. 
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TABLE 2.  Completed exit interviews  
by type of store 

 Total 

 N= 1504 

 

Convenience retail 
 

367 

24% 

 

Destination retail 
 
 

522 

35% 

 

Restaurant 
 
 

469 

31% 

 

Personal Service 
 
 

146 

10% 

 

 

 By residence of customer – Similar shares of customers who were intercepted live in 
Portsmouth (23% of those interviewed) and Kittery (22%).  Similar shares also live in 
other communities in New Hampshire (24%) and other communities in Maine (21%).  
About 11% live in places located outside of Maine and New Hampshire.  See Table 3. 

 
TABLE 3.  Completed exit interviews  

by customers’ place of residence 
 Total 

 N= 1488 

 

Portsmouth 
 
 
 

335 

23% 

 
Kittery 
 
 
 

326 

22% 

 
Elsewhere in Maine 
 
 

311 

21% 

 
Elsewhere in New 
Hampshire 
 
 

351 

24% 

 
Elsewhere besides 
Maine or New 
Hampshire 
 

165 

11% 

 

 
As would be expected, the distribution of customers by place of residence varied by 
location of the businesses. Of customers interviewed in Downtown Portsmouth, 37% 
live in Portsmouth and 31% live elsewhere in New Hampshire, largely from the 
Portsmouth and Rochester metro areas.  About a fifth lives in Maine, including 10% in 
Kittery and 9% elsewhere in Maine. 
 
Kittery businesses in the Route 1 corridor immediately across the Memorial Bridge are 
twice as dependent on Portsmouth and New Hampshire-based customers as vice versa.  
About 44% of customers exiting Zone 9 businesses, closest to the bridge, are from 
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Kittery or elsewhere in Maine, but nearly as many (40%) are from Portsmouth or 
elsewhere in New Hampshire.   In Zone 11, the share of customers living in Portsmouth 
and elsewhere in New Hampshire is also fairly high at 33% versus 65% living in Maine.  
In Zone 10, which is more closely associated with the Sarah Long Bridge, the share of 
customers who live in New Hampshire drops to 20% versus 71% living in Maine. See 
Table 4. 

 
 

TABLE 4.  Residence of Customers by Location of Business 

 Total 

Location of business 

Zone 1  
Portsmouth 

Zone 9  
Kittery 

Zone 10  
Kittery 

Zone 11  
Kittery 

N= 1488 541  429  184  334  

 

Portsmouth 
 
 
 

335 

23% 

200  

37%  

  

72  

17%  

  

11  

6%  

  

52  

16% 

Kittery 
 
 
 

326 

22% 

55  

10%  

  

87  

20%  

  

58  

32%  

  

126  

38% 

Elsewhere in 
Maine 
 
 

311 

21% 

48  

9%  

  

102  

24%  

  

72  

39%  

  

89  

27%  

  

 
Elsewhere in 
New Hampshire 
 
 

351 

24% 

169  

31%  

  

99  

23%  

  

25  

14%  

  

58  

17%  

  

 
Elsewhere 
besides Maine or 
NH 
 

165 

11% 

69  

13%  

  

69  

16%  

  

18  

10%  

  

9  

3%   

 

Total 
 

100% 100% 100% 100% 100% 

 
4.2  Using Memorial Bridge Immediately Before Arriving at Business:  The exit survey asked if 
the customer had crossed Memorial Bridge immediately before arriving at the business. Thirty 
percent said they had, while 70% said they had not.  See Table 5. 
 

TABLE 5. Crossed MB Immediately 
Before Arriving at Business 

 Total 

 N= 1504 

 

Yes 
 

449 

30% 

 

No 
 

1055 

70% 

 

 

 By Store Location – Customers visiting businesses located in Zones 9 and 11 in Kittery (in 
the pathway of Memorial Bridge) were much more likely to have crossed Memorial 
Bridge immediately before arriving at the businesses – 38% and 39%, respectively -- 
than customers visiting businesses in Downtown Portsmouth (Zone 1) or in Zone 10 in 
Kittery – 23% and 15%, respectively. See Table 6. 
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TABLE 6. Crossed MB Immediately Before Arriving at Business 

By Location of Business 

 Total 

Location of business 

Zone 1  
Portsmouth 

Zone 9  
Kittery 

Zone 10  
Kittery 

Zone 11  
Kittery 

 N= 1504 545  431  190  338  

 

Yes 
 

449 

30% 

127  

23%  

  

162  

38%  

  

28  

15%  

132  

39%  

 

No 
 

1055 

70% 

418  

77%  

 

269  

62%   

162  

85%   

206  

61%   

 

 

 By Type of Store – Customers en route to convenience retail stores were only half as 
likely to have crossed the Memorial Bridge immediately before arriving compared with 
destination retail stores, restaurants, or personal service businesses (such as barber 
shops and dry cleaners).  Seventeen percent said they did so, compared with between 
32% and 40% for the other categories of businesses.  See Table 7. 

 
TABLE 7. Crossed MB Immediately Before Arriving at Business 

By Type of Business 

 Total 

Type of business 

Convenience retail Destination retail Restaurant 
Personal 
Service 

 N= 1504 367  522  468  146  

 

Yes 
 

449 

30% 

63  

17%  

  

178  

34%  

  

149  

32%  

  

58  

40%   

 

No 
 

1055 

70% 

304  

83%  

344  

66%  

319  

68%  

 

88  

60%   

 

 
4.3  Using Memorial Bridge Immediately After Leaving Business:  The exit survey asked if the 
customer would be crossing Memorial Bridge immediately after leaving the business. Thirty-
seven percent said they planned to do so, while 63% said they did not.  See Table 8. 
 

TABLE 8. Planning to Cross MB 
Immediately After Leaving Business 

 Total 

 N= 1504 

 

Yes 
 

557 

37% 

 
No 
 

947 

63% 

 
 

 By Store Location – As with crossing the Memorial Bridge immediately before arriving at 
the businesses, the likelihood of crossing the bridge immediately after leaving the 
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businesses was much higher for customers of businesses in Zones 9 and 11 in Kittery 
than for customers of businesses in Zone 1 (Downtown Portsmouth) or Zone 10 in 
Kittery.  However, in each zone, customers were somewhat more likely to plan to cross 
the bridge upon departure from the businesses than immediately before arriving at the 
businesses.  This suggests some measure of linking of trips, such as stopping for 
breakfast before heading to work across the bridge, or stopping for an errand on the 
way home from work and then crossing the bridge.  See Table 9. 
 

TABLE 9. Planning to Cross MB Immediately After Leaving Business 
By Location of Business 

 Total 

Location of business 

Zone 1  
Portsmouth 

Zone 9  
Kittery 

Zone 10  
Kittery 

Zone 11  
Kittery 

            Base 1504 545  432  189  338  

 

Yes 
 

557 

37% 

157  

29% 

210  

49%  

  

45  

24%  

 

145  

43%  

 

 
No 
 

947 

63% 

388  

71%  

  

222  

51%  

  

144  

76%  

  

193  

57%  

  

  

 By Type of Store – Customers of destination retail stores and restaurants were 
somewhat more likely to be planning to cross the Memorial Bridge immediately after 
leaving the businesses than were customers of convenience retail stores.  Customers of 
personal service businesses (such as barber shops and dry cleaners) were the most likely 
to plan to cross the bridge upon departure of the businesses. See Table 10. 

 
TABLE 10. Planning to Cross MB Immediately After Leaving Business 

By Type of Business 

 Total 

Type of business 

Convenience retail Destination retail Restaurant 
Personal 
Service 

 N= 1504 366  522  469  146  

 
Yes 
 

557 

37% 

91  

25%  

  

198  

38%  

  

185  

39%  

  

83  

57%  

 

 
No 
 

947 

63% 

275  

75%  

  

324  

62%  

  

284  

61%  

  

63  

43%  

  

  
4.4  Crossing Memorial Bridge Immediately Before Arriving at Business and Planning To Do So 
Immediately Upon Leaving the Business:  Of the customers who had crossed the Memorial 
Bridge immediately before arriving at the businesses (30% of the total sample), 73% also 
planned to cross the bridge immediately upon leaving the businesses, while 27% did not plan to 
do so.  Conversely, of the customers who had not crossed the Memorial Bridge immediately 
before arriving at the businesses (70% of the total sample), 22% planned to do so immediately 
upon leaving.  As previously noted, this suggests at least a moderate level of trip linking on one 
side of the bridge before crossing to the other side. See Table 11.   
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TABLE 11.  Crossing MB Immediately  
Before Arriving at Business 

By Planning to Cross MB Immedately After Leaving 

Do you plan to cross the 
MB immediately upon 
leaving business? 

Did you cross the MB immediately before 
coming to this business? 

Yes No 

 N= 449 

  

1054 

 

Yes 
 

326  

73% 

231  

22%   

 
No 
 

123  

27%  

  

823  

78%   

 
 
4.5  Mode of Travel:  Nine of 10 of the customers intercepted had driven to the business, while 
9% had walked and 1% had come by bicycle.  Because the survey was conducted in late March, 
the walk-bicycle share very likely is lower than what might be recorded in summer months.  On 
the other hand, the weather was unusually mild, so the share probably is higher than what may 
have been recorded during colder or snowy weather.  See Table 12. 
 

 
TABLE 12. Mode of Travel 

 Total 

N= 1505 

 

Drive 
 

1352 

90% 

 

Walk 
 

131 

9% 

 

Bike 
 

22 

1% 

 

 

 Mode of Travel  Crossing Memorial Bridge Immediately Before Arriving at Business – 
Those who crossed Memorial Bridge immediately en route to a business were less likely 
to walk (6%) than those who did not cross the bridge (10%).  See Table 13.  Virtually all 
(88%) of those walking across the bridge en route to a business had walked to a 
business in Downtown Portsmouth (Zone 1) rather than in the opposite direction.  This 
amounts to about 18% of all customers who had crossed Memorial Bridge en route to a 
Downtown Portsmouth business. For that matter, virtually all walkers were destined for 
a Downtown Portsmouth business, whether crossing the bridge or not; few customers 
reached the Kittery businesses by walking.  Note that the bicycling numbers were overall 
very small; the numbers may well increase during warmer weather. 

 
See Tables 13 and 14. 
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TABLE 13. Mode of Travel Crossing MB  
Immediately Before Arriving at Business  

 

Did you cross the MB immediately before 
coming to this business? 

Yes No 
 N= 449  1055  

 

Drive 
 

415  

92%  

  

936  

89% 

 

Walk 
 

26  

6%  

 

105  

10% 

 

Bike 
 

8  

2%  

  

14  

1% 

 

Other 
 

0  

0%  

 

0  

0%   

 

 
TABLE 14. Mode of Travel Crossing MB Immediately Before Arriving at 

Business by Location of Business 

Location of 
business 

Did you cross MB immediately before arriving at business?                                                                         

Yes                                                No 

Drive Walk Bike Drive Walk Bike 

N= 
415  26  8  936  105  14  

 

Zone 1 
Portsmouth 
 

101  

24%  

  

23  

88%  

 

3  

38%  

  

312  

33%  

  

95  

90%  

  

11  

79%  

 

 
Zone 9  
Kittery 
 

160  

39%  

  

0  

0%  

  

2  

25%  

  

263  

28%  

  

6  

6%  

 

0  

0%  

  

 
Zone 10  
Kittery 
 

26  

6%  

  

1  

4%  

 

1  

13%  

  

160  

17%  

  

1  

1%  

  

1  

7%  

  

 
Zone 11  
Kittery 
 

128  

31%  

  

2  

8%  

 

2  

25%  

 

201  

21%  

  

3  

3%  

  

2  

14%  

  

  
4.6  Summary of Key Findings from Exit Survey Results:   
 

 About a third of customers of businesses surveyed crossed the bridge either immediately en 
route to or immediately upon departure from the surveyed businesses. 

 

 This share increased to around 40% for businesses on the Kittery side of the Memorial 
Bridge (but is only half this number for businesses on the Kittery side of the Sarah Long 
Bridge).  This is consistent with the origin of customers visiting businesses in Zones 9 and 11 
in Kittery, including a third to 40% who live in Portsmouth or elsewhere in New Hampshire. 

 

 Downtown Portsmouth is less dependent on Memorial Bridge crossings, with about a 
quarter of customers interviewed in downtown businesses indicating they either had 
crossed the bridge immediately en route or planned to do so immediately upon leaving.  
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And a notable share of these arrived by walking.  By contrast, virtually all customers who 
crossed the Memorial Bridge en route to or leaving a business in Kittery did so by vehicle. 

 

 Comparing the percentage of customers who said they had crossed Memorial Bridge 
immediately before arriving at the business with the modestly higher percentage who said 
they planned to cross the bridge immediately after leaving the business suggests at least a 
moderate amount of trip linking. 

 
5. Results: Business Survey 
 
A total of 96 businesses returned completed questionnaires.  Key characteristics of these 
businesses include: 
 
5.1  Type of Business:  The sample was dominated by retail stores and service businesses, 
which together accounted for 82% of the returns.  Retail stores included convenience and 
specialty retailers; and service businesses included personal, professional, business, and 
financial services.  Another 9% were restaurants (sit-down, take-out, and combinations), and 
9% were other types of businesses, including distributors, contractors, and manufacturers.  See 
Table 15.  The last column in the table shows the distribution of businesses to which the survey 
was mailed.  As can be seen, service and restaurant/lodging businesses were represented in the 
return in about the same proportions as were mailed.  On the other hand, retail stores are 
somewhat over-represented in the returns (40% of the returns v. 26% of the mailings), and 
“other” businesses are somewhat under-represented.  This is not surprising since retailers 
stand to gain or lose more customer traffic based on a decision about the bridges, and “other” 
businesses are likely to be less affected (though employee and freight movement certainly 
come into play for them). 
 

 
TABLE 15. Type of Business 

 Total Returns Percent Dist. of Original 
Mailing 

N= 96  290 

Retail 38 40% 26% 

Service 40 42% 44% 

Restaurant & lodging 9 9% 12% 

Other  9 9% 18% 

 
5.2  Location of Business:  About 65% of the businesses returning surveys are located in 
Portsmouth, with most (59%) located in Downtown Portsmouth (Zone 1).  About 35% are 
located in Kittery, including 31% located in Zones 9 and 11, which are on the pathway to and 
from the Memorial Bridge.  See Table 16 and attached zone map.  
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TABLE 16. Locations of Business Respondents 
 Total Percent 

N= 94 

 

 

Zone 1 Portsmouth 
 

55 

 

59% 

Zone 2 Portsmouth 
 

2 

 

 

2% 

Zone 3 Portsmouth 
 

0 

 

 

0% 

Zone 4 Portsmouth 
 

3 

 

 

3% 

Elsewhere in Portsmouth 
 

1 

 

 

1% 

Zone 9 Kittery 
 
 

11 

 

 

12% 

Zone 10 Kittery 
 
 

3 

 

 

3% 

Zone 11 Kittery 
 
 

18 

 

 

19% 

Elsewhere in Kittery 
 

1 

 

 

1% 

 
There was a fairly even split between retailers and service businesses in Downtown 
Portsmouth, plus several restaurants.  Zones 9 and 11 in Kittery together also had a fairly good 
representation of retailers, service businesses and restaurants.  Few businesses responded 
from the other zones. See Table 17. 
 

TABLE 17.  Location of Business 
By Type of Business 

 

Type of Business 

Retail Services 
Rest. & 
Lodging   Other 

N= 38  39  9  8  

 

Zone 1 Portsmouth 
 

27  

49%  

21  

38%  

4  

7%  

3  

5%  

 Zone 2 Portsmouth 
 

0  

0%  

2  

100%  

0  

0%  

0  

0%  

 Zone 3 Portsmouth 
 

0  

0%  

0  

0%  

0  

0%  

0  

0%  

 Zone 4 Portsmouth 
 

1  

33%  

2  

67%  

0  

0%  

0  

0%  

 Elsewhere in Portsmouth 
 

0  

0%  

0  

0%  

0  

0%  

1  

100%  

 Zone 9 Kittery 
 
 

1  

9%  

6  

55%  

3  

27%  

1  

9%  

 Zone 10 Kittery 
 
 

1  

33%  

1  

33%  

0  

0%  

1  

33%  

 Zone 11 Kittery 
 
 

7  

39%  

7  

39%  

2  

11%  

2  

11%  

 Elsewhere in Kittery 
 

1  

100%  

0  

0%  

0  

0%  

0  

0%  
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5.3  Years at Location: The median number of years in business among respondents was 
between 10 and 20 years.  About 38% have been in business for 20 years or longer.  See Table 
18. 
 

 
TABLE 18. Years in Business 
 Total Percent 

N= 96 

 

 

Less than 2 years 
 
 

3 

3% 

 

3% 

2 to less than 5 years 
 

11 

11% 

 

11% 

5 to less than 10 years 
 

23 

24% 

 

24% 

10 to less than 20 years 
 

23 

24% 

 

24% 

20 years or longer 
 
 

36 

38% 

 

38% 

 
5.4  Average Number of Employees:  The number of employees per business responding to the 
survey ranged from 1 to 125, with an average of 11 employees.  By type of business, the 
average ranged from 6 among retail stores to 29 for restaurants and lodging establishments.  
See Table 19. 
 

TABLE 19. Average Number of Employees 
By Type of Business 

 Total 

Type of Business 

Retail Services 

Restaur. 
& 

Lodging   Other 

N= 94 37 39 9 9 

 
Employees 
 

11 6 10 29 11 

 

 
5.5  Pass-by vs. Destination Business:  About half of the responding businesses described 
themselves as primarily “a destination business to which customers come for a specific reason.”  
About a third described themselves as primarily “a business that depends on a location with 
pass-by traffic (vehicular or pedestrian).”  The remainder said they do not rely on walk-in 
customers.  See Table 20. 
 

TABLE 20. Self-described as  
Pass-by v Destination Business 

 Total 

N= 94 

 
Primarily pass-by business 
 

32 

34% 

 Primarily destination business 
 
 

45 

48% 

 Does not rely on walk-in customers 
 

17 

18% 
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Business respondents in Downtown Portsmouth were somewhat more likely than the sample as 
a whole to describe themselves as businesses that relied primarily on pass-by business, while 
businesses in Zone 9 in Kittery, immediately north of the Memorial Bridge, were more likely 
than the sample as a whole to describe themselves as destination businesses.  See Table 21. 
 

TABLE 21. Self-description as Pass-by v. Destination Business 
By Location of Business 

 

Business self-described as: 

Primarily pass-by 
business 

Primarily destination 
business 

Does not rely on  
walk-in customers 

N= 32 

34%  
44 

47%  
17 

18%  

 
Zone 1 Portsmouth 
(Downtown) 
 

25  

45%  

22  

40%  

8  

15%  

 
Other Portsmouth 
 
 

1 

17% 

1 

17% 

4 

67% 

Zone 9 Kittery 
 
 

1  

9% 

8  

73%  

2  

18%  

 
Zone 11 Kittery 
 
 

5  

29%  

9  

53%  

3  

17%  

 
Other Kittery 
 

0  

0%  

4  

100%  

0  

0%  

 
 
5.6 Origination of Customers:  Among respondents as a whole, the businesses estimated that 

46% of customers originated from the City of Portsmouth or elsewhere in New Hampshire.  
They estimated that about 38% originated from the Town of Kittery or elsewhere in Maine.  
About 16% were estimated to originate from elsewhere.  See Table 22. 

 

 
TABLE 22. Origination of Customers 

 Total 

N =  92 

 

City of Portsmouth 
 
 

25% 

 

Elsewhere on the NH side of the 
Piscataqua River 
 

21% 

 

Town of Kittery 
 
 
 

19% 

 

Elsewhere on the Maine side of 
the Piscataqua River 
 

19% 

 

Elsewhere 
 
 
 

16% 
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 Origination of Customers by Location of Business: Consistent with findings from the exit 
survey of customers, Kittery businesses perceive themselves as being more dependent 
on customers from the New Hampshire side of the Piscataqua River than vice versa.  
While 50% - 55% of Kittery business’ customers come from Kittery or elsewhere on the 
Maine side of the river, about 40% come from the New Hampshire side.  Similarly, about 
half of Portsmouth business’ customers come from Portsmouth or elsewhere in New 
Hampshire, but only about 30% come from Kittery or elsewhere on the Maine side of 
the river.  About a fifth comes from outside of Maine or New Hampshire, mostly 
southern New England. See Table 23. 

 
TABLE 23. Origination of Customers at Respondents’ Businesses 

By Location of Business 

 

Location of Business 

Zone 1 
Portsmouth 

Elsewhere 
Portsmouth 

Zone 9 
Kittery 

Zone 11 
Kittery 

Elsewhere 
Kittery 

N = 52 6 11 18 4 

 

City of Portsmouth 
 
 

29% 25% 17% 20% 21% 

 

Elsewhere on the NH side of 
the Piscataqua River 
 

20% 28% 22% 21% 20% 

 

Town of Kittery 
 
 
 

12% 18% 33% 31% 20% 

 

Elsewhere on the Maine side 
of the Piscataqua River 
 

17% 13% 20% 23% 31% 

 

Elsewhere 
 
 
 

22% 17% 6% 7% 8% 

 

 
5.7 Pedestrian – Bicycle Shares: Two-thirds of business respondents reported that fewer than 

5% of customers arrive by foot or bicycle.  About a quarter (24%) estimated that 5%-20% of 
their customers did so.  See Table 24. 
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TABLE 24. Est. Shares Arriving by Foot or Bicycle 

 Total 
 

Percent 
N =  91 

 

 

Less than 5% 
 
 

60 

 

66% 

5% to less than 10% 
 

18 

 

20% 

10% to less than 20% 
 

4 

 

4% 

20% to less than 30% 
 

7 

 

8% 

30% to less than 50% 
 

1 

 

1% 

50% to less than 75% 
 

1 

 

1% 

75% or more 
 
 

0 

 

0% 

 
Consistent with findings in the exit survey of customers, businesses in Downtown Portsmouth 
estimate that much higher shares arrive by foot or bicycle than do businesses elsewhere.  
Nearly half of Portsmouth downtown businesses estimate that 5% or more of their customers 
arrive by foot or bicycle, including more than a fifth that estimate that 10% or more of their 
customers do so.  See Table 25. 
 
 

TABLE 25. Est. Ped/Bike Shares 
By Location of Business 

 Total 

Location of Business 

Zone 1 
Portsmouth 

Elsewhere 
Portsmouth 

Zone 9 
Kittery 

Zone 11 
Kittery 

Elsewhere 
Kittery 

N = 91 52  5  11  18  4  

 
Less than 5% 
 
 

60 

66% 

28  

54%  

 

5  

100%  

 

8  

73%  

 

15  

83%  

 

4  

100%  

 

 
5% to less than 10% 
 

18 

20% 

13  

25%  

 

0  

0%  

 

2  

18%  

 

2  

11%  

 

0  

0%  

 

 
10% to less than 20% 
 

4 

4% 

3  

6%  

 

0  

0%  

 

1  

9%  

 

0  

0%  

 

0  

0%  

 

 
20% to less than 30% 
 

7 

8% 

6  

12%  

 

0  

0%  

 

0  

0%  

 

1  

6%  

 

0  

0%  

 

 
30% to less than 50% 
 

1 

1% 

1  

2%  

 

0  

0%  

 

0  

0%  

 

0  

0%  

 

0  

0%  

 

 
50% to less than 75% 
 

1 

1% 

1  

2%  

 

0  

0%  

 

0  

0%  

 

0  

0%  

 

0  

0%  

 

 
75% or more 
 
 

0 

0% 

0  

0%  

 

0  

0%  

 

0  

0%  

 

0  

0%  

 

0  

0%  
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5.8 Reliance on Bridges:  Business respondents as a whole estimate that 18% of their collective 
customers cross the Memorial Bridge immediately before arriving at their businesses.  An 
estimated 13% cross the Piscataqua River Bridge and an estimated 9% cross the Sarah Long 
Bridge.  See Table 26. 

 
 

TABLE 26.  Est. Av. Shares of All Customers 
Who Cross Specified Bridge Immediately  

Before Arriving at Business 
 Total 

N = 90 

 

The Memorial (Route 1) Bridge 
 
 

18% 

 

The Sarah Long (Route 1A) 
Bridge 
 
 

9% 

 

The Piscataqua River (I-95) 
Bridge 
 

13% 

 

 

 Reliance on Bridges by Location of Business – Businesses in Zones 9 and 11 in Kittery 
report being more reliant on the Memorial Bridge for customer traffic than do 
businesses elsewhere. They estimate that 21% - 25% of their customers use the bridge 
immediately before arriving at their businesses versus 17% who do so before arriving at 
Downtown Portsmouth businesses.  Businesses in Zones 9 and 11 also rely more heavily 
on customers crossing the Sarah Long Bridge than businesses in Portsmouth. 

 
Because sample sizes by location are small, these estimated percentages should be 
taken as indicators rather than as statistically reliable estimates.  However, it is 
noteworthy that the estimated reliance on Memorial Bridge among Zone 9 and 11 
businesses is much smaller than the percentages found in the earlier exit survey of 
customers.  This is undoubtedly because those exit surveys were limited to businesses 
with significant walk-in customer traffic, whereas the business survey included other 
types of businesses as well – e.g., professional services where most business is 
transacted in other ways, contractor businesses where employees go to customers, etc.   
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TABLE 27. Est. Av. Shares of All Customers Who Cross Specified Bridge  
Immediately Before Arriving at Business  

by Location of Business 

 

Location of Business 

Zone 1 
Portsmouth 

Elsewhere 
Portsmouth 

Zone 9 
Kittery 

Zone 11 
Kittery 

Elsewhere 
Kittery 

            Base 51 5 11 18 4 

 

The Memorial (Route 1) 
Bridge 
 
 

17% 1% 25% 21% 19% 

 

The Sarah Long (Route 
1A) Bridge 
 
 

6% 1% 10% 16% 27% 

 

The Piscataqua River (I-
95) Bridge 
 

12% 33% 9% 12% 14% 

 

 

 Reliance on Bridges by Type of Business – There is not much difference among retail, 
service, and restaurant/lodging respondents in terms of their reliance on customers 
crossing Memorial Bridge immediately before arriving at their businesses.  Each is in the 
range of 17% - 24%.  Restaurants reported being somewhat more reliant than others on 
Sarah Long Bridge.  See Table 28. 

 
Businesses do not appear to differ significantly in their reliance on bridge crossings 
based on whether they describe themselves as primarily dependent on pass-by traffic or 
primarily dependent on destination traffic.  In both cases, respondents estimate that 
19% - 23% of their customers use the Memorial Bridge immediately before arriving at 
their businesses.  As expected, businesses that do not rely primarily on walk-in traffic do 
not depend much on bridge crossings (some of these respondents referred to employee 
rather than customer use of the bridges).  See Table 29. 
 

TABLE 28. Est. Av. Share of All Customers Who Use Bridges  
Immediately Before Arriving 

By Type of Business 

 

Type of Business 

Retail Services 
Restaur & 
Lodging   Other 

N = 35 38 9 8 

 

The Memorial (Route 1) 
Bridge 
 
 

21% 17% 24% 7% 

 

The Sarah Long (Route 
1A) Bridge 
 
 

9% 7% 19% 7% 

 

The Piscataqua River (I-
95) Bridge 
 

14% 12% 8% 11% 
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TABLE 29. Est. Av. Share of All Customers Who Use Bridges  
Immediately Before Arriving 

By Pass-by v Destination 

 

Business in primarily: 

Relies on 
pass-by 
traffic 

Relies on 
destination 

traffic 

Does not rely 
on walk-in 
customers 

N = 30 43 16 

 
The Memorial (Route 1) 
Bridge 
 
 

23% 19% 7% 

 

The Sarah Long (Route 
1A) Bridge 
 
 

8% 12% 3% 

 

The Piscataqua River (I-
95) Bridge 
 

13% 12% 13% 

 

 
5.9  Effect of Previous Memorial Bridge Closure:  The Memorial Bridge was closed to vehicles 

for six weeks during October and November 2009.  The survey asked businesses two 
questions about this period of time: first, their opinion as to the likelihood that their 
customers found another route to their businesses, and second, sales experience in 
October-November 2009 vs. the average experience for those months during the previous 
three years.  Because fall 2009 was in the midst of a recession, we follow the responses to 
these questions with an analysis of taxable retail sales trends in the greater Kittery region. 

 

 Likelihood that Customers Found Another Route – About 65% of respondents said it was 
somewhat likely (21%) or very likely (44%) that their customers found another route to 
their businesses.  A quarter said it was somewhat unlikely (14%) or very unlikely (11%) 
that customers found another route, and 9% said they could not say.  See Table 30. 

 
TABLE 30. Likelihood that Customers Found 

Another Route During Fall 2009 Closure  
of Memorial Bridge 

 Total Percent 

N =  90 

 

 

Very likely 
 
 

40 

 

44% 

Somewhat likely 
 
 

19 

 

21% 

Somewhat unlikely 
 

13 

 

14% 

Very unlikely 
 
 

10 

 

11% 

Cannot estimate 
 
 

8 

 

 

9% 
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A higher percentage of respondents from Kittery than from Portsmouth consider it 
unlikely that customers found an alternative route to their businesses.  Combining 
respondents from Zones 9 and 11, 10 of the 27 businesses responding, or 38%, said it 
was somewhat or very unlikely.  (Zone 9 businesses were more optimistic than Zone 11 
businesses, but the sample size in each zone is very small.)  Eleven of the 53 
respondents from Downtown Portsmouth, or 21%, thought it was unlikely that 
customers found an alternative route.  See Table 31. 
 

TABLE 31. Likelihood that Customers Found 
Another Route During Fall 2009 Closure of Memorial Bridge 

By Location of Business 

 

Location of Business 

Zone 1 
Portsmouth 

Elsewhere 
Portsmouth 

Zone 9 
Kittery 

Zone 11 
Kittery 

Elsewhere 
in Kittery 

N =  53  5  11  16  4  

 

Very likely 
 
 

22  

42%  

 

4  

80%  

  

6  

55%  

  

6  

38%  

  

2  

50%  

  

 
Somewhat likely 
 
 

14  

26%  

  

0  

0%  

  

2  

18%  

  

2  

13%  

  

0  

0%  

  

 
Somewhat 
unlikely 
 

8  

15%  

  

0  

0%  

 

2  

18%  

  

3  

19%  

  

0  

0%  

  

 
Very unlikely 
 
 

3  

6%  

  

0  

0%  

  

1  

9%  

  

4  

25%  

  

2  

50%  

  

 
Cannot estimate 
 
 

6  

11%  

  

1  

20%  

  

0  

0%  

  

1  

6%  

  

0  

0%  

  

  

 October-November 2009 Sales Experience – Nearly two-thirds of respondents (65%) 
reported that their October-November 2009 sales were lower than the average for this 
period over the previous three years.  These include a quarter (26%) who said their sales 
were 20% lower or more.  Only 5% said sales were higher.  The median response is 10% 
to 14% lower. See Table 32. 
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TABLE 32. Oct-Nov 2009 Sales  
vs Average for Same Period from 2006-2008 

 Total Percent 

N =  86 

 

 

10% or higher 
 
 
 

4 

 

5% 

1%-9% higher 
 
 
 

0 

 

0% 

About the same 
 
 
 

26 

 

30% 

1%-9% lower 
 
 
 

10 

 

12% 

10%-14% lower 
 
 
 

16 

 

19% 

15%-19% lower 
 
 
 

8 

 

9% 

20%-24% lower 
 
 
 

12 

 

14% 

25+% lower 10 

 

12% 

 
A higher percentage of respondents from Zones 9 and 11 reported high levels of decline 
than from Downtown Portsmouth.  Of 26 respondents in Zones 9 and 11, ten or 38% 
said their sales dropped by 20% or more in October-November 2009 compared with the 
average for the same period during the previous three years.  The median response was 
15% - 19% lower.  Of 49 respondents in Downtown Portsmouth, the share citing 20+% 
decline was 16%.  The median response was 10% - 14% lower. See Table 33. 
 
Respondents that described themselves as primarily depending on pass-by traffic were 
more likely to report greater declines in sales than those that described themselves as 
primarily destination businesses, while businesses that said they do not depend on 
walk-in customers reported the mildest declines.  However, the median response 
among each of these groups of businesses was 10% - 14% lower.   
 
See Tables 33 and 34.  We caution that as we break down a modest sample of 
respondents into smaller groups, and that because the sample was self-selected (by the 
decision to return or not return a completed questionnaire), the data should be 
considered as indicators rather than as statistically significant. 
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TABLE 33. Oct-Nov 2009 Sales  
vs Average for Same Period from 2006-2008 

by Location of Business 

 

Location of Business 

Zone 1 
Portsmouth 

Elsewhere 
Portsmouth 

Zone 9 
Kittery 

Zone 11 
Kittery 

Elsewhere 
in Kittery 

N = 49  6  10  16  4  

 
10% or higher 
 
 
 

3  

6%  

 

1  

17%  

 

0  

0%  

 

0  

0%  

 

0  

0%  

  

 
1%-9% higher 
 
 
 

0  

0%  

 

0  

0%  

 

0  

0%  

 

0  

0%  

 

0  

0%  

 

 
About the same 
 
 
 

13  

27%  

 

3  

50%  

 

3  

30%  

  

5  

31%  

 

2  

50%  

 

 
1%-9% lower 
 
 
 

9  

18%  

 

0  

0%  

 

0  

0%  

 

1  

6%  

 

0  

0%  

 

 
10%-14% lower 
 
 
 

12  

24%  

 

0  

0%  

 

2  

20%  

 

2  

13%  

 

0  

0%  

 

 
15%-19% lower 
 
 
 

4  

8%  

 

0  

0%  

 

1  

10%  

 

2  

13%  

 

0  

0%  

 

 
20%-24% lower 
 
 
 

6  

12%  

 

1  

17%  

 

4  

40%  

 

1  

6%  

 

0  

0%  

  

 
25+% lower 2  

4%  

 

1  

17%  

 

0  

0%  

 

5  

31%  

 

2  

50%  

 

  
TABLE 34. Oct-Nov 2009 Sales  

vs Average for Same Period from 2006-2008 
by Pass-by v Destination 

 

Business self-described as: 

Primarily pass-by 
business 

Primarily destination 
business 

Does not rely on 
walk-in customers 

            Base 32  38  15  

 

10% or higher 
 
 
 

1  

3%  

 

1  

3%  

 

2  

13%  

 

 
1%-9% higher 
 
 
 

0  

0%  

 

0  

0%  

 

0  

0%  

 

 
About the same 
 
 
 

4  

13%  

 

15  

39%  

 

7  

47%  

 

 
1%-9% lower 
 
 
 

6  

19%  

 

3  

8%  

 

1  

7%  

 

 
10%-14% lower 
 
 
 

8  

25%  

 

6  

16%  

 

1  

7%  

 

 
15%-19% lower 
 
 
 

3  

9%  

 

4  

11%  

 

1  

7%  

  

 
20%-24% lower 
 
 
 

5  

16%  

 

4  

11%  

 

3  

20%  

 

 
25+% lower  
 

5  

16%  

 

5  

13%  

 

0  

0%  
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As mentioned, October and November 2009 were part of a nationwide recession affecting sales 
in many sectors.  Without much more detailed data, it is not possible to separate declines that 
may be attributable to the recession versus the 6-week bridge closure.  However, because 
Maine has a statewide sales tax and certain categories of taxable retail sales are reported at the 
municipal and regional levels, it is possible to get a sense of what the background level of 
decline was during that period of time.  These data of course relate only to goods and services 
that are taxable: certain goods (such as many groceries and pharmaceuticals) and most services 
are not subject to sales taxes. 
 
For this analysis we look at “personal consumption,” which are all of the categories of taxable 
retail sales other than sales for the purposes of “business operations,” which typically are 
business-to-business transactions; and we have reported the trend with and without the 
category of automobile transportation, since we are unaware of auto dealerships within the 
survey area (but auto repair shops and gasoline stations are present). 
 
The trend was examined for an “Economic Summary Area” that includes York, Wells, Kittery, 
Eliot, Ogunquit, and South Berwick, as well as for the State of Maine.  Overall, it appears 
reasonable to estimate that the background change in sales (for businesses engaged in taxable 
retail sales) was about -6%.  This could be higher or lower depending on the actual mix of 
contractor and similar businesses in the area that were especially hard hit during the recession. 
 

 
TABLE 35. Taxable Retail Sales for Personal Consumption  

With and Without Auto Transportation 
Oct-Nov of 2006 – 2009 

Kittery-Wells-York Economic Summary Area and State of Maine 
(millions of $) 

 

 With Auto Transp. W/out Auto Transp. 

 
 

 
Kittery – 

Wells 
 – York ESA 

 
 

State of 
Maine 

 
Kittery – 

Wells 
 – York ESA 

 
 

State of 
Maine 

Oct-Nov 2006 $85.6 $2,358.2 $81.4 $1,795.3 

Oct-Nov 2007 88.7 2,454.6 84.5 1,872.9 

Oct-Nov 2008 85.6 2,237,4 82.4 1,779.0 

Av Oct-Nov 2006-08 86.6 2,350.1 82.8 1,815.7 

Oct-Nov 2009 80.7 2,2208.8 77.5 1,740.8 

Change:  Av 2006-08 to 2009 -6.9% -5.5% -6.4% -4.1% 

 
Source: Maine Revenue Services and Maine State Planning Office 
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Conclusions 
 
The Exit Survey of more than 1,500 customers patronizing a cross-section of 15 businesses in 
Portsmouth and Kittery provides an indication of the percentage of customers that would be 
“at risk” for these types of businesses (retailers, restaurants, and personal service 
establishments) if the Memorial Bridge were closed to vehicles.  By “at risk” we mean that 
these customers would need to find an alternative route to the businesses.  Considering the 
shares of customers who said they had crossed the bridge immediately before arriving at the 
business (see Table 6), and considering the modes of transportation (auto, walking, bicycle) (see 
Table 14), a gross estimate of such “at risk” customers is: 
 
Portsmouth Downtown (Zone 1):  15% - 20% 
Kittery Zones 9 and 11:    35% - 40% 
Kittery Zone 10:    10% - 15% 
 
Not all of these customers will be lost, because some will find acceptable alternative routes.  
Based on responses in the Business Survey (e.g., see Tables 30 and 31), it is not unreasonable to 
assume that approximately half of the customers would find alternative routes.  This would 
imply an impact on these types of walk-in businesses (retailers, restaurants, and personal 
service establishments) of:  
 
Portsmouth Downtown (Zone 1):    7% - 10% 
Kittery Zones 9 and 11:    17% - 20% 
Kittery Zone 10:       5% -   8% 
 
The overall impact to all businesses in the surveyed area would be somewhat less than this 
because some businesses in the area do not rely on walk-in traffic and would be less affected by 
a closure to vehicles (though some respondents in the business survey noted that their 
employees, if not their customers, would be affected).   
 
Another benchmark from the business survey was the comparison of Oct-Nov 2009 sales versus 
the average of Oct-Nov sales for the three previous years (tables 32-34).  The median response 
was 10% - 14% decline.  Considering a possible background change due to recession of a 6% 
decline, this suggests a median decline in the 4% - 8% range due to the 6-week closure of the 
bridge to vehicles.  The background changes may have been more severe for recession-sensitive 
businesses included in the survey, such as building contractors; and for businesses that rely on 
pass-by traffic immediately en route to or from the Memorial Bridge. 
 
These different ways of examining the possible overall impact on customers and sales of closing 
the Memorial Bridge to vehicles reach fairly consistent results within a range of 8% - 17% 
depending on location –  for businesses that rely on customer traffic.  These are, of course, 
synthesized results for the area as a whole.  Individual businesses will be affected differently:  
businesses that are convenience-oriented, that rely primarily on pass-by traffic, and that are 
immediately en route to the Memorial Bridge may be harder hit (i.e., up to or more than a 17% 
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impact); businesses that are destination-oriented, that rely primarily on traffic coming to the 
business for a specific reason, and that draw from an area that is not as dependent on the 
Memorial Bridge may be hit less hard (i.e., 8% or less).  But an 8% - 17% impact on 
customers/sales for businesses with customer traffic in the area studied is a reasonable 
conclusion based on the available information.1 
 
Post-Script: Regional Effect 
 
The question arises as to whether this impact is localized or region-wide.  The “region” for 
purpose of this study is the Primary Market Area for Zones 1, 9, 10, 11, as indicated by the Exit 
Survey.  A shopping area’s Primary Market Area typically accounts for 60% - 70% of the area’s 
sales.  In this case, it comprises the 16 municipalities that account for approximately two-thirds 
of the traffic captured in the Exit Survey.   These extend from York, ME, in the north to 
Hampton Falls, NH, in the south, and west to Dover, NH, and So. Berwick, ME.  They are partly 
within the Portsmouth, NH-ME Metro area, partly within the Rochester-Dover, NH-ME Metro 
area, and partly just outside of these two metro areas. See Table 36. 
 
If a decision were made that led to an average loss of 8% - 17% of sales or customers for 
businesses that rely on customer traffic in a particular part of the region, will this reverberate to 
a region-wide loss of this economic activity?  In our judgment this is unlikely.   
 
It would lead to a region-wide loss only if (1) it caused regional and visitor demand for the 
affected goods and services to decline, or (2) there were not substitute locations or businesses 
within the region to take up the slack.  As to the first possibility, there is no evidence that 
overall regional and visitor demand for the affected goods and services would decline. 
 
As to the second possibility, there are a number of commercial centers in Portsmouth and 
Kittery that are and/or could be alternative locations unconstrained by the status of Memorial 
Bridge for the types of affected businesses in the impacted area.  See Map 2, which was 
prepared as part of the Maine-New Hampshire Connections Study with the assistance of 
planners from Portsmouth and Kittery. There undoubtedly are competing areas elsewhere 
within the region as well.   
 
Economist Charles Colgan of the University of Southern Maine estimates that there are more 
than 1,200 businesses in the retail, restaurant, and personal services categories within a 15-
minute radius of the Memorial Bridge, in these and other commercial activity centers.  See 
Table 37. 
 
 
 

                                                      
1
 This estimate is based in part on the perception of businesses participating in the survey as to the 

likelihood that their customers continued to come to their establishments during the fall 2009 bridge 
closure.  For perspective, the additional travel time to the effected zones from a variety of points in the 
area via the Sarah Long Bridge ranges from a half-minute to about five minutes. 
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TABLE 36 
PRIMARY MARKET AREA/REGION OF INFLUENCE, ZONES 1, 9, 10, 11 

ME-NH CONNECTIONS STUDY (AND RELATION TO NECTA AND COUNTY DEFINITIONS) 

Municipality Primary 
Market Area 
Zone 1, DT 
Portsmouth 

Primary 
Market Area 
Zones 9, 10, 
11, Kittery 

Portsmouth, 
NH-ME 
Metro 
NECTA 

Rochester- 
Dover, NH-
ME Metro 
NECTA 

Rockingham 
County, NH 

Strafford 
County, 
NH 

York 
County, 
ME 

NEW HAMPSHIRE        

Dover X X  X  X  

Greenland X X X  X   

Hampton X  X  X   

Hampton Falls X    X   

Madbury X   X  X  

New Castle X X X  X   

Newington X   X X   

No. Hampton X  X  X   

Portsmouth X X X  X   

Rye X X X  X   

Stratham X  X  X   

MAINE        

Eliot X X X    X 

Kittery X X X    X 

No. Berwick  X     X 

So. Berwick  X  X   X 

York X X     X 

        

These 16 municipalities overall account for about two-thirds of the customer traffic in the Exit Survey. The municipalities 
that make up the Zone 1 Primary Market Area centered on Portsmouth Downtown account for about 69% of its traffic; and 
the municipalities that make up the Zones 9-11 Primary Market Area centered on the southern part of Kittery account for 
about 71% of its traffic.  NECTA is a Census geography that stands for “New England City and Town Area,” which is an 
alternative definition to metropolitan areas that are otherwise based on counties. 

 
 

 
TABLE 37 

Estimated Number of Retail, Restaurant, and  
Personal Services Businesses 

Within 5-, 10-, and 15- Minute Driving Radii  
of Memorial Bridge 

Time from MB Number of Businesses 

5 Minutes 515 

6 - 10 Minutes 399 

11 – 15 Minutes 339 

 
Source: Charles Colgan, based on ESRI Business Analyst Online 

 
In sum, as with many projects that add or relocate important public infrastructure, demand for 
goods and services continues to be met over the long term by existing businesses located -- or 
existing or new businesses relocated -- to take advantage of a possible shift in traffic flow.   
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MAP 1.  ZONES IN WHICH BUSINESSES WERE SURVEYED 
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MAP 2.  ACTIVITY CENTERS IN PORTSMOUTH AND KITTERY 
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SURVEY INSTRUMENT: EXIT SURVEY 
 

1.  On what street and in what town do you live? 
 
Street: ______________________________ 
Town: ___ Kittery ___Portsmouth    ___Other (Town & State: ________________________ 
 

2. Did you cross the Memorial Bridge immediately before coming to this business? 
 
___ Yes  ___No 

 
3. Will you cross the Memorial Bridge immediately after leaving this business? 
 

___Yes  ___No 
 

4. Did you drive, walk or bike to this business? 
 

___Drive ___Walk    ___ Bike 
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SURVEY INSTRUMENT: BUSINESS MAIL-OUT SURVEY 
 

MAINE AND NEW HAMPSHIRE DOT BUSINESS TRANSPORTATION SURVEY: MARCH 
2010 

Please answer this short survey as completely as possible.  Make your best estimates if you do 
not have actual data.  This survey is anonymous.  It does not ask for your name or business 
name.  Further, your answers will be reported only in combination with the answers from other 
businesses. 

Please return the completed survey by MARCH 24 in the pre-addressed, stamped envelope. 
Surveys RECEIVED after this date will not be counted. Thank you! 

Q-1.  What is your type of business? (Select one answer that most closely describes your business.) 

1. ____   Convenience retail (for example, convenience food store, drug store, hardware store, gas station, 
other store that sells frequently purchased items in conveniently accessed locations) 

2. ____   Specialty retail (for example, specialty food store,  furniture, equipment, home improvement, 
appliance, gift, clothing, jewelry, computer, sporting goods, DVD, book, yarn or other store that sells 
goods purchased at less frequent intervals and for which consumers may shop around ) 

3. ____   Personal service (for example, hair salon, dry cleaner, or other business that provides personal 
day-to-day services) 

4. ____   Professional, financial, or business service (for example, bank, medical, legal, insurance,  real 
estate, architecture, temporary employment, or other professional or business service) 

5. ____   Recreational service (for example, marina, bowling, exercise, etc.) 

6. ____   Take-out restaurant 

7. ____   Sit-down restaurant or drinking establishment 

8. ____   Hotel, motel, inn, bed-and-breakfast, or other lodging 

9. ____   Warehousing, distribution, wholesale 

10. ____   Construction 

11. ____   Manufacturing or other production business 

12. ____   Other (please specify: ____________________________________) 

 

Q-2.   Would you describe your business as primarily: 

1. ____  A business that depends on a location with pass-by traffic (whether vehicle or 
pedestrian) 

2. ____  A destination business to which customers come for a specific reason 
3. ____  A business that does not rely on customers walking in for goods and services 
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Q-3.   Please estimate the percentage of your business that originates from the following areas (the total 
should add to 100%): 

1.______% from the Town of Kittery 
2. ______% from elsewhere on the Maine side of the Piscataquis River 
3. ______% from the City of Portsmouth 
4. ______% from elsewhere on the New Hampshire side of the Piscataquis River 
5. ______% from elsewhere 
100%    Total 
 

Q-4.  Please estimate the share of your customers that, immediately before arriving at your business, 
must cross: (estimate a percentage for each of the following; percentages do not need to add to 
100%) 

 
1. _____%  The Memorial (Route 1) Bridge  
2. _____%  The Sarah Long (Route 1A) Bridge 
3. _____%  The Piscataquis River Bridge (I-95) 
4.  

Q-5.  Please estimate the share of your customers that reach your business by walking or bicycling 
across the Memorial (Route 1) Bridge: 

1.____  Less than 5% 5.___ 30% to less than 50% 

2.____ 5% to less than 10% 6.____50% to less than 75% 

3.____ 10% to less than 20% 7.____More than 75% 

4.____20% to less than 30%  

 

Q-6.  When the Memorial Bridge was closed to vehicular traffic for repairs last October and November 
and limited to pedestrian and bicycle traffic, how likely do you think it was for vehicle-based 
customers to reach your business by another route? 

1.  ____Very likely 
2. ____Somewhat likely 
3. ____Somewhat unlikely 
4. ____Very unlikely 
5. ____ Cannot estimate 

 

Q-7.  How did your sales during October and November 2009 compare with the average for those 
months during the previous three years (2006-2008)? 

1. ____10% or higher 5 ___10%-14% lower 

2. ____1% - 9% higher 6 ___15%-19% lower 

3. ____About the same 7 ___20%-24% lower 

4. ____1% - 9% lower 8 ___25% or more lower (please specify:  ________%) 

____ Check here if this is based on actual, rather than estimated, sales figures 
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Q-8.  Where in Portsmouth or Kittery is your business located? (Refer to the attached map, and indicate 
which of the following “zones” your business is located in.) 

IN PORTSMOUTH: IN KITTERY: 

1. ____ Zone 1 6. ____Zone 9 

2. ____Zone 2 7. ____Zone 10 

3. ____Zone 3 8. ____Zone 11 

4. ____ Zone 4 9. ____Elsewhere in Kittery 

5. ____ Elsewhere in Portsmouth  

 

Q-9.  How many years has your business existed at its present location? 

1. ____  Less than 2 years  
2. ____  2 to less than 5 years 
3. ____  5 to less than 10 years 
4. ____ 10 to less than 20 years 
5. ____ 20 years or longer 

 
Q-10.  How many employees (full and part time) work for your business at this location (including 
yourself)? 

________ employees 

Thank you.  Please return the completed survey in the enclosed envelope (Morris Communications, 12 
High Tide Road, Kennebunkport, ME 04046). 

 
 
 
 









Vertical Clearance
Open 135ft
Closed 10 ft



Vertical Clearance
Open 150ft
Closed 19 ft







 

 

 

 

 

 

 







 









 















 

 

 

 









 

 

 

 

 

 

 

 

 

 





 

 

 

 

 



 

 

 

 

 

 

 











 

 

 

 





 

 
 

 

To  L. Robert Landry, P.E., Project Manager 

From  Loretta Girard Doughty, P.E., June Wu, P.E. 

CC   Peter Reilly, P.E. 

Date  July 13, 2010 
 

RE     Memorial Bridge over the Piscataqua River 

Condition Summary  

 

  

 

The New Hampshire Department of Transportation (NHDOT) requested HDR Engineering, Inc. 

(HDR) to provide a condition summary of the Memorial Bridge based on the in-depth and interim 

structural inspections and load rating performed by HDR, for inclusion in the Transportation 

Needs Study being performed by HNTB for the Maine Department of Transportation.  This 

Memorandum serves to address only the three truss spans of the Memorial Bridge that span over 

the Piscataqua River; the Kittery Approach spans are not included in this condition summary. 

 

 

INTRODUCTION   
 

In May and June of 2009, HDR Engineering, Inc. (HDR) and Hoyle Tanner and Associates, Inc. 

(HTA) performed an in-depth inspection of the Portsmouth Memorial Bridge for the NHDOT.  

The inspection results were used to perform a load rating (November, 2009) for the existing 

structure in its as-inspected condition and cost estimates for rehabilitation of the Portsmouth 

Memorial Bridge as part of the Bridge Inspection and Cost Analysis (BICA) study.   

 

In addition, at the request of the NHDOT, HDR performed an interim structural inspection, in 

May 2010, on all primary truss members that rated at or below HS10 according to the Bridge 

Rating Report submitted in November 2009. 

 
 
BRIDGE DESCRIPTION 
 

The Portsmouth Memorial Bridge carries Route 1 over the Piscataqua River from Portsmouth, 

New Hampshire to Kittery, Maine.  The structure is located in a tidal area where water elevation 

typically has an eight to twelve foot variation between high and low tide.  The span-drive vertical 

lift bridge was built in 1922 and consists of three truss spans and ten approach spans.  The truss 

spans are two Pratt-type, camelback, steel fixed through-trusses and a Pratt-type, straightback, 

steel center lift through-truss.  The approach spans, referred to as the Kittery Approach, are 

comprised of ten multi-stringer and floorbeam approach spans on the north side of the structure; 

but are not included in this condition summary. 

 



2 | P a g e  
 

The lift span has an open steel grating deck and all other spans have a reinforced concrete deck.  

The roadway decks are supported by steel purlins.  The sidewalk decks are comprised of timber 

planks supported by steel stringers.  The truss spans are supported by reinforced concrete piers 

with granite facades.   

 

The truss spans are numbered 1 to 3 from south to north.  Truss panel points and floorbeams are 

numbered from south to north with the southernmost panel point or floorbeam of each span 

designated as 0.     
 

 

IN-DEPTH INSPECTION (June 2009) 

 

Inspection Methods 
Several inspection access methods were utilized to perform the in-depth inspection of the 

Memorial Bridge. 

 

The Truss Spans’ bottom chords, bottom gusset plates and the floor system (comprised of the 

bottom side of the deck as well as the floorbeams, stringers, bottom lateral bracing, stringer 

bracing, purlins and all their connections) were inspected utilizing a bucket boat.  The bucket boat 

is a custom designed and constructed craft consisting of a 30’ by 15’ boat with pontoons and a 

60’ bucket. 

 

The Truss Spans’ diagonals, verticals, top chords and towers were inspected by industrial rope 

access.  Structure climbing and the use of the vertical lift were used to access the top of the 

towers. 

 

The Truss Spans’ Piers were inspected utilizing a bucket boat, as well as underwater diving. 

 

Bridge Condition 
Overall Deck – Poor Condition: 

Steel Open Grating – Vertical Lift Truss Span:  Surface rust is typical throughout the steel 

grating.  Several sections of the steel open grating are loose.  The traction grooves on the top of 

the grating are worn in some areas.  Welds on the steel grates are of poor quality. 

 

Reinforced Concrete – Fixed Truss Spans:  Deck has hairline cracks and minor honeycombing 

throughout.  Areas around metal downspouts have more severe honeycombing.  The deck has 

been patched at PVC downspouts. 

 

The deck is spalling in several locations, with exposed rebar.  There is up to 50% section loss in 

rebar at a large spall located in Span 1, Bay 8 at the west end of Floorbeam FB8.  Other locations 

with exposed rebar have minimal to no section loss.   

 

Wearing Surface:   

The asphalt pavement wearing surface on the Fixed Truss Spans was inspected visually and by 

the “chain drag” method.  The inspection revealed localized areas of cracking and delamination, 
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largely concentrated at the centerline of the roadway and at the curb lines.  Pavement cracking, 

delamination and distress was noted at each scupper location, but was more advanced along the 

southbound curb line.  Settlement and previous repairs were noted along the north abutment 

expansion joint.  Transverse cracks were noted at the centerline of the roadway and in some 

locations in the southbound lane. 

 

Deck Joints:  

Finger Joints:  The finger-joint steel is in fair to good condition.  There are no troughs below the 

joints, therefore, salt-laden water leaks directly onto the superstructure below.   

 

Sidewalks:  
The timber planks exhibit splits, checks and areas where the planks are loose.  The concrete curbs 

have numerous longitudinal cracks at approximately half the reveal height which coincides with 

the location of the anchorage of the sidewalk support angle.   

 

Bridge Rail:  
Fixed and Vertical Lift Truss Spans:   The vehicular bridge rail has surface rust and some laminar 

corrosion throughout.  Corrosion holes were found in the rail and rail supports in many locations.  

The portion of the vehicular bridge rail supports located under the deck are typically corroded 

with section loss in areas above truss bottom chords and at connections to sidewalk stringers, with 

corrosion holes in the webs of several supports.  The pedestrian railing is typically rusted 

throughout, with corrosion holes in several locations.  The pedestrian bridge rail is bolted to the 

exterior sidewalk stringers.  Laminar corrosion on the pedestrian railing supports is typical. 

 

Drainage:  
Fixed Truss Spans:  The fixed truss spans have both metal and PVC drain pipes underneath the 

deck.  The PVC drain pipes were installed as replacements for some of the metal drains and are 

typically in fair condition.  The remaining metal drains are severely corroded with up to 100% 

section loss on large portions of the drains.  The metal drains terminate above the bottom flange 

of stringers, causing corrosion and section loss on the stringers.  Due to corrosion holes, all 

structural components (purlins, deck, stringers, and bottom chords) are exposed to water and 

corroded at the metal drain locations. 

 

Overall Superstructure – Serious Condition: 

Purlins:   

Vertical Lift Truss Span: Purlins have rust throughout on all surfaces.  There is typical pack rust 

on bottom flanges at stringer connections.  The purlins at the concrete to steel grate deck 

transition has pitting and rust throughout.  The sixth purlin from the south end of Bay 10 has 

100% section loss in the web at Stringer S6.  Purlins are typically spliced at Stringer line S6.  Bay 

8 splices are missing bolts in several locations.  Several purlins have bolted repairs spliced to 

webs in other locations.  These repairs are installed on one purlin in Bay 4 at Stringer S8 and 

three purlins in Bay 7 at Stringer S4. 

 

Fixed Truss Spans: Purlins are typically deteriorated with laminar corrosion at areas around 

downspouts and at the edge of deck.  Downspouts are typically found at mid-span of Stringers S3 

and S7.  Corrosion on purlins is also found at the area around the downspout located in Span 3, 
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Bay 1, Stringer S5, south end of stringer.  Purlins are corroded on all faces at edge of deck with 

pack rust between the top flange and deck. 

 

Purlins are in generally fair condition at all other areas, with some surface rust on all purlins.   

 

Stringers: 

Vertical Lift Truss Span: Roadway stringers are in generally serious condition with corrosion and 

section loss throughout.  Many stringers have corrosion holes in webs and partial widths of 

flanges with 100% section loss.  Roadway Stringer lines S4, S5, S7 and S8 are generally the most 

deteriorated.  Many of the roadway stringers are repaired with bolted channels and plates. 

 

Sidewalk Stringer lines S2 and S10 have rust throughout and pack rust at connections to the 

bridge barrier supports.  Sidewalk Stringer lines S1 and S11 have surface rust throughout and 

pack rust at bridge railing connections.  

 

Fixed Truss Spans:  The inside roadway stringers, Stringer lines S4, S5 and S6 are in typically 

fair condition with paint peeling and some surface rust throughout.  Bay 10 Stringers S4 and S5 

have corrosion near Floorbeam FB9.  Outside roadway Stringer lines S3 and S7 are typically 

deteriorated at downspouts, which are approximately located at stringer midspan.  Typical 

deterioration at downspouts consists of laminar corrosion and section loss on all surfaces, as well 

as web corrosion holes at Stringers S7 in Span 1, Bay 4 and Span 3, Bay 7. 

 

Sidewalk Stringer lines S2 and S8 have rust throughout and pack rust at connections to the bridge 

barrier supports.  Sidewalk Stringer lines S1 and S9 have surface rust throughout and pack rust at 

bridge railing connections.  

 

Floorbeams: 

Vertical Lift Truss Span: Floorbeams typically have corrosion with section loss on both flanges 

and webs.  The majority of floorbeams have several corrosion holes throughout, with the largest 

being 16” wide.  The largest web holes are generally located adjacent to stringer connections and 

at floorbeam ends.  Floorbeams FB1, FB3-FB6, FB8 and FB9 have repair plates spliced to the 

webs, with several of the splices welded to tension areas of the floorbeams.   

 

Floorbeam overhangs are typically rusted and corroded at truss connection, with deterioration in 

webs and top flanges.  Corrosion holes are typical at bottom of web at the connection angle to 

truss or at the vertical web stiffener angle. 

 

Fixed Truss Spans: Truss Spans 1 and 3 floorbeams typically have laminar corrosion, pitting on 

bottom of web and bottom flange at floorbeam ends.  Several floorbeams have corrosion holes in 

the same location.  Between Stringers S3 and S7, floorbeams typically have some surface rust on 

flanges and web. 

 

There are several welds in the tension zones of the floorbeams, which are fracture critical. Repair 

plates are welded to the webs of Span 3, Floorbeams FB7 and FB9 and Span 1, Floorbeam FB3 at 

floorbeam ends.  A steel plate with an unknown purpose is welded to Span 1, Floorbeam FB0 at 
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the pier.  This plate is oriented perpendicular to the web, welded to the tension zone of the web 

and has a flame-cut hole with uneven surfaces. 

 

At the deck joints, there are deck overhang supports riveted to the webs of the end floorbeams 

(Floorbeams FB0 and FB10 in each span).  These supports are severely deteriorated with up to 

100% section loss on Span 3, Floorbeam FB10.  There are welded repairs to the supports at Span 

1, Floorbeam FB0. 

 

Truss Members:  

Truss bottom chord members typically have deterioration with section loss at the gusset plates 

and some surface rust throughout webs and top flanges.  Some chords have significant 

deterioration for the full-length of the bay.  Bottom chord lacing bars and gusset plates are 

typically deteriorated, with 100% section loss in several locations.  On several bottom chord 

members, batten plates are welded to the chord flanges.   

 

Truss diagonals and verticals typically have corrosion and section loss at the lower gusset 

connections.  Span 2 verticals and diagonals connected to the operator house supports and 

stairwell have corrosion at those locations.  Several verticals and diagonals have flange splices 

installed.  These splices are bolted on the verticals, but several are welded to the diagonals.  

Diagonals have pitting at or above deck level and severe corrosion on some batten plates adjacent 

to the bottom chord.  There are corrosion holes on two Span 1 east truss diagonals.  These 

corrosion holes are on the web of member U1-L2 and on the flange of member L0-U1.  Several 

verticals and some diagonals have welded batten plates near the bottom chord.   

 

Top chords typically have laminar corrosion and pitting on the top flange plate and at sway frame 

connections.  There is rivet head section loss the full-length of all top chords in all bays, with up 

to 90% of the rivet heads having section loss in some bays.   

 

Towers:  
Tower gusset plates typically have pitting and pack rust at member interfaces, causing several 

gusset plates to bulge.  Several gusset plates and knee braces have corrosion holes.  Horizontal 

tower members have laminar corrosion and section loss at gusset connections.  The flange plates 

of the southeast column of the North Tower are bowing between panel points T0 and T1.  There 

is surface rust and paint loss throughout all tower members. 

 

The southeast Column T0-T1 of the North Tower has a 6’-5 ½” wide and 2’ – 2 ½” deep multiple 

plate box section.  A sheave for the lifting span sits directly on the top of the column.  At the 

lower portion of the column, one box of the column section becomes an open section and has two 

3/8” (t) thick flanges cantilevered 14 ½” (b) laterally unsupported.  The cantilevered flanges were 

found bowing in the field inspection performed by HDR in 2009.   The b/t ratio of the two flange 

plates is 38.7 which is well above the non-compact section limit (b/t=17.34 per AISC Manual of 

Steel Construction, 9
th
 Edition, Table B5.1).  It therefore indicates that the flanges are slender 

elements and prone to local buckling under the compressive loading.   

Based on our analysis, the stress in the flanges under the counterweight dead load is 11.2 ksi 

which exceeds the allowable stress of 9.61ksi calculated as a slender element (per AISC Manual, 

Appendix B); therefore, local buckling is expected to occur in these two flanges.   
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A further analysis was performed to evaluate the capacity of the member without the two 

cantilevered flanges, assuming the two flanges are buckled and not contributing any load bearing 

capacity.  Under this assumption, the capacity of the member was checked for the bending and 

shear stresses from the counterweight and found to be adequate; therefore, the bowing flanges 

should not cause a concern to the safety of tower structure.   

 

Tower Gusset Plates requiring attention: 

Subsequent to the inspection and initial load rating analysis, a wind and snow load rating analysis 

was performed on the towers by HDR in May/June 2010; following are two locations that require 

attention: 

 

South Tower, wind bracing gusset plate location T3- T4 (north face):  There is significant section 

loss (a combined 15” long x 1” wide, and 3” long x 1” wide area) along the column face on the 

interior gusset plate.  Results indicate that this location has the maximum capacity for a 50 mph 

wind speed, with the as-inspected condition when the span is in open position.  This capacity was 

based on utilizing the interior and exterior gusset plates, combined.   

 

North Tower, wind bracing gusset plate location T4 (north face):  There is significant section loss 

along the face of the column, on both the interior and exterior gusset plates (1/8” remaining).  

Results indicate that this location has the maximum capacity for a 120 mph wind speed, with the 

as-inspected condition when the span is in the open position.  This connection does not carry high 

loads, so it still meets design requirements; however, due to the level of deterioration this 

connection should be reviewed as part of the next interim inspection.   

 

Therefore, HDR would recommend that further inspection be performed at these locations 

in the next interim inspection, and that the lift span operating procedures be reviewed 

based on the results of the inspection and also the wind and snow load rating analysis.  

  

Bearings: 

Fixed Truss Span: 

Span 1 South Bearings (expansion - at Pier 1) have laminar corrosion between the bearing pin and 

the superstructure, as well as pack rust between the gusset plates bearing on the pin and section 

loss on those plates.  The rocker bearing was in a near-vertical position at the time of inspection. 

 

Span 1 North Bearings (fixed – at Pier 2) have tar-like debris in and around the bearings.  The 

bearing pins have some pitting.   

 

Vertical Lift Truss Span:  

Span 2 South Bearing (fixed – at Pier 2) have pitting on the bearing pin and plates.  This bearing 

consists of a bearing plate that lifts with the superstructure, and a base plate that the bearing plate 

sits on when the lift span is in its lowered position.  At the time of inspection, the front of the 

bearing plate was set 1.125” back from the front of the base plate.  The gusset plate bearing on 

the pin has pack rust and is welded.  There is pigeon debris inside of the bearing assemblies. 
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Span 2 North Bearings (expansion - at Pier 3) have laminar corrosion between the bearing pin and 

the superstructure gusset bearing on the pin.  There is pack rust between the pin cap and vertical 

bearing plate.  The rocker bearing was in a near-vertical position at the time of inspection, only 

slightly tilted back. 

 

Fixed Truss Span:  

Span 3 South Bearings (fixed – at Pier 3) have tar-like debris in and around the bearings.  There is 

also pigeon debris inside the bearing assemblies.  There is surface rust and some pitting on the 

bearing, as well as corrosion on the pin.  The northern anchor bolts are bent forward. 

 

Span 3 North Bearings (at Pier 4) have laminar corrosion between the bearing pin and the 

superstructure gusset bearing on the pin.  There is surface rust and bleeding between the pin cap 

and vertical bearing plate.  The rocker bearing was in a near-vertical position at time of 

inspection. 

 

Connections and Plates: 

Truss Spans:   

Truss gusset plates are in generally serious condition.  Most plates have laminar corrosion with 

section loss and corrosion holes.  Many plates have welded or bolted repair plates on a portion of 

the gusset plate.  These partial repairs are either of poor quality or have corroded.  Several gusset 

plates have been retrofit since the 2003 inspection with additional plates.  These plates are located 

at Span 1 – L4W, L4E and L6E, Span 2 – L2E, L6E, L6W, and Span 3 – L6W, L6E, L8W. 

 

Several floorbeam connections to fixed span trusses are moderately deteriorated with section loss.  

All floorbeam connections to the vertical lift span trusses are deteriorated with section loss.  

Several fixed span stringer connection angles have pitting and some laminar corrosion.  The east 

steel angle connecting Span 1, Bay 7 Stringer S7 to Floorbeam FB6 has a 12 
7
/8” crack along the 

angle corner.  Vertical lift span stringer connections typically have laminar corrosion and pitting. 

 

Bracing: 

Truss Spans: 

General: Sidewalk stringer bracing is typically rusted and corroded throughout.  Sidewalk stringer 

bracing gusset plates have laminar corrosion with section loss. 

 

Deterioration of top lateral bracing typically occurs at the gusset plates connecting the bracing to 

the truss.  There is pack rust at the truss and bracing connections on the gusset plates.  Sway 

frames typically have surface rust and pitting throughout.  Several sway frames have corrosion 

holes on the bottom struts and pack rust at the center gusset plates.  Multiple sway frames have 

collision damage on the bottom struts.  

 

Vertical Lift Truss Span:  

Stringer bracing is typically rusted and corroded throughout.  Many of the stringer bracing 

members have been replaced in Bays 1, 3, 4, 5 and 6.  Stringer bracing gusset plates typically 

have laminar corrosion and section loss. 
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Lower lateral bracing is corroded throughout.  Horizontal legs have 100% section loss on several 

lateral bracing members.  Lateral gusset plates typically have corrosion with section loss.   

 

Fixed Truss Spans:  

Lower lateral bracing has rust and laminar corrosion on several members.  Several members have 

been repaired with bolted splices.  Many lower lateral gusset plates have been previously replaced 

but, similar to the remaining original plates, have corrosion and section loss.  There are corrosion 

holes in several lateral gusset plates. 

 

Overall Substructure – Fair Condition: 

Piers (Vertical Lift and Fixed Truss Spans): 

Pier 1 has a large full-height crack on the concrete portion, and large spalls on the pedestal for the 

Scott Avenue Bridge (Bridge 246/083).    

 

Piers 2 and 3 have full-height cracks with efflorescence as well as horizontal cracks across the 

piers.  Pier 2 has web cracking with efflorescence in pier cap underneath the southeast bearing of 

Span 2.   

 

The pier cap of Pier 4 has significant spalling with medium to large cracks throughout.  There are 

circular patches on the horizontal face of the cap underneath the west bearing, possibly indicating 

that there previously were conical-shaped pop-outs.   

 

Refer to the report entitled “Underwater Inspection of Memorial Bridge and Sarah Mildred Long 

Bridge” by Appledore Marine Engineering, Inc. for the condition of underwater portions of the 

piers.  

 

In general, the majority of the concrete deterioration is in the above water portion of the piers.  

The underwater inspection found that the concrete in the underwater portion of the Piscataqua 

River piers is sound and with no significant deterioration except minor deterioration of the 

outmost ½-inch around the low water line.  Once the deteriorated concrete was removed, the 

underlying concrete was sound.     

 

For the above water portion of the piers, the majority of the cracking is hairline.  Pier 1 has one 

crack larger than hairline and Pier 4 has several, which all can be repaired.  The majority of spalls 

are at the top of the piers, so they can either be repaired or the pier cap can be replaced; therefore, 

the extent of rehabilitation that can generally be expected to accommodate the re-use of the 

existing substructure.  

 

Bridge Structure Summary 
As previously stated, in May and June of 2009, HDR Engineering, Inc. (HDR) and Hoyle Tanner 

and Associates, Inc. (Hoyle, Tanner) performed an in-depth inspection of the Portsmouth 

Memorial Bridge for the New Hampshire Department of Transportation (NHDOT).  The load 

rating based on this inspection found that several members rated below the statutory load of 

HS20.  The bridge was closed for an emergency repair of one gusset plate; and then a 3-ton load 

restriction was posted for the bridge.   
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INTERIM STRUCTURAL INSPECTION (May 2010) 
 

Inspection Methods 
At the request of the New Hampshire Department of Transportation, HDR performed an interim 

structural inspection, in May 2010, on all primary truss members that rated at or below HS10 

according to the Bridge Rating Report submitted in November 2009. 

 

It was found that five floorbeams and twenty gusset plates rated at or below HS10.  Therefore, the 

May 2010 Interim Structural Inspection focused on these critical elements; Floorbeams FB4, 

FB5, FB6, FB7 and FB8 on Span 2, the Lift Span and the following gusset plates: 

 Span 1, East Truss, Joint L2, Interior Gusset Plate 

 Span 1, East Truss, Joint L8, Interior Gusset Plate 

 Span 1, East Truss, Joint U5, Interior and Exterior Gusset Plates 

 Span 1, West Truss, Joint L8, Interior and Exterior Gusset Plates 

 Span 1, West Truss, Joint U5, Interior and Exterior Gusset Plates 

 Span 2, East Truss, Joint L8, Interior and Exterior Gusset Plates 

 Span 2, West Truss, Joint L2, Interior and Exterior Gusset Plates 

 Span 2, West Truss, Joint L8, Interior and Exterior Gusset Plates 

 Span 3, East Truss, Joint L2, Interior Gusset Plate 

 Span 3, East Truss, Joint L8, Interior Gusset Plate 

 Span 3, East Truss, Joint U5, Interior and Exterior Gusset Plates 

 Span 3, West Truss, Joint U5, Interior and Exterior Gusset Plates 

 

Therefore, the scope of the interim inspection was limited to the five floorbeams and twenty 

gusset plates listed above.   

 

The May 2010 inspection results were compared to those found during the 2009 inspection to 

ascertain the extent that deterioration has progressed. 

 

During the Interim Structural Inspection, HDR found that deterioration on several members had 

increased, and new areas of deterioration were found.   

 

The rope access methods utilized for the interim structural inspection allowed inspectors to access 

the top of the roadway stringers, gaining access not afforded by conventional methods.    This 

increased level of access allowed inspectors to find three new corrosion holes on the floorbeam 

webs, above the roadway stringer connections.   

 

Bridge Condition 
Overall Superstructure – Serious Condition: 

Floorbeams: 

Floorbeams FB4, FB5, FB6, FB7 and FB8 typically have corrosion with section loss on both 

flanges and webs.  The majority of floorbeams have several corrosion holes throughout, with the 

largest being 13” wide.  The largest web holes are generally located adjacent to stringer 

connections and at floorbeam ends.  All floorbeams inspected except FB7 have repair plates 

spliced to the webs, with several of the splices welded to tension areas of the floorbeams.   
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Deterioration in the floorbeams has advanced in numerous locations.  Most notably, several 

corrosion holes found in 2009 have increased in size.  Additionally, new holes have formed in 

areas where severe corrosion was previously found.   

 

Floorbeam FB4 has several holes that have increased in size.  One new hole has formed adjacent 

to Stringer S9, where severe section loss was found in 2009.  Due to the gained inspection access 

as described above, a new hole was found in the floorbeam web at the top of Stringer S6.  Steel 

between two adjacent holes located near Stringer S5 has completely deteriorated, forming one 

larger hole. 

 

Three holes in the web of Floorbeam FB5 have increased in size.  The widest point of the largest 

hole has increased from 13”x3.5” to 13”x4”.  The steel around a hole found between Stringers S8 

and S9 has increased from 2” in diameter to 6” by 2”; however, it should be noted that the 

remaining steel around this hole was found to be severely corroded in 2009.  So while the 

increase of section loss area since 2009 is substantial, it is not a three-fold increase as the 

enlarged hole size would seem to indicate.  An area with severe deterioration and multiple pin 

holes between Stringers S7 and S8 has further deteriorated to become a 4”x2” corrosion hole.  

There has also been increased deterioration on the bottom flange. 

 

New holes were found in the web of Floorbeam FB6 at the top of Stringers S6 and S9.  Two 

small corrosion holes have formed where severe corrosion was previously found.  An L-shaped 

hole in the floorbeam web at Stringer S3 was found to have some increased section loss.  Due to 

its odd shape and severe steel corrosion around the hole, it is considered to be a 5” by 5.5” hole. 

 

Two holes in the web of Floorbeam FB7 have increased in size.  The larger hole increased from 

0.5”x 3” to 2”x3”.  Similarly to the hole in Floorbeam FB5 web at Stringer S9, remaining steel 

around this hole was found to be severely corroded in 2009.  So while the increase of section loss 

since 2009 is substantial, it is not a four-fold increase as the enlarged hole size would seem to 

indicate.  A hole was found in the web at the top and bottom of Stringer S7.  Additionally, more 

pronounced deterioration was found on the floorbeam web adjacent Stringer S3, and along the 

interface with the flange angle between Stringers S3 and S4.  

 

Floorbeam FB8 has a new area of pitting at the west end of the web.  In areas of severe corrosion 

on the floorbeam web, a new 2” diameter hole was found and an existing 2” hole increased to 4” 

by 2”. 

 

Connections and Plates: 

The conditions of several lower gusset plates have changed since the 2009 inspection.  Most have 

increased deterioration in isolated areas.  One plate has been retrofitted with additional plates.  

The following gusset plates have conditions different than that found in 2009:  

 

 Span 1 gusset plate L2E Interior has increased corrosion in an area on the south end of 

the plate, above the bottom chord and below the diagonal interfaces.  As little as 1/4"” 

thickness remains in this area. 
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 Span 1 gusset plate L8E Interior has increased corrosion in an area on the south end of 

the plate, below the diagonal interface to the bottom of the plate.  Approximately 1/8” 

thickness remains in this area. 

 Span 1 gusset plate L8W Interior has additional areas of laminar corrosion on the bottom 

of the plate.  This area is approximately 3” high and runs the width of the plate. 

 Span 3 gusset plate L2E Interior was repaired in October 2009.  Repair plates and filler 

plates have been installed at this truss joint. 

 Span 3 gusset plate L8E has an isolated, 4” diameter, area with severe deterioration.  This 

area occurs on the north half of the plate, near the bottom of the plate. 

 

Other gusset plates show no significant changes in condition.  The following are descriptions of 

the condition of these gusset plates: 

 

 Span 1 gusset plate L8W Exterior has laminar corrosion on approximately 50% of the 

plate’s surface area. 

 Span 2 gusset plates L2W Interior and Exterior have laminar corrosion throughout the 

plates. 

 Span 2 gusset plates at truss joint L8 and both trusses have painted over pitting 

throughout the plates.  Gusset plate L8W Interior has a ½”x1” corrosion hole.   

 Span 3 gusset plate L8E Exterior has laminar corrosion throughout the plate and multiple 

repair plates welded to the gusset. 

 Gusset plates at U5 joints typically have paint loss and surface rust on much of the 

surface.  There is pitting at the interface with stiffener angles at Span 1 gusset plates U5E 

Interior and U5W Interior.  There is up to ¾” prying due to pack rust on the corners of 

Span 1 gusset plates U5E Interior and Exterior, U5W Interior, as well as Span 3 gusset 

plates U5E Interior and U5W Interior. 

 

 

RECOMMENDATIONS 

 
In the one year period since the baseline in-depth inspection (June 2009) deterioration has 

continued to measurably advance on multiple members, and will continue to do so.  Since the 

progress of deterioration in the structural members vary from member to member, depending on 

member locations and their physical conditions; HDR recommends that the scope of each future 

interim inspection be expanded to cover more members.    

 

HDR recommends that the Memorial Bridge continues to be inspected in six month intervals; 

and, given the evidence of increased deterioration of floorbeams, HDR recommends that all 

members that were found to have a load rating below HS15 be inspected in the next interim 

inspection. 

 

A check was performed on the load rating of the members, based on the condition documented 

from the interim inspection (May 2010).  Despite the advancement in section loss on the members 

inspected, the structure’s current posting of 3-tons is still sufficient.  While several gusset plates 
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have seen advancement in section loss, the increased deterioration does not occur in areas of the 

plates which govern their current capacities.   

 

In addition, as previously stated, based on the wind and snow load rating analysis (May/June 

2010), HDR would recommend that further inspection be performed at the two tower wind 

bracing gusset plate locations in the next interim inspection, and that the lift span operating 

procedures be reviewed based on the results of the inspection and also the wind and snow load 

rating analysis.  

 

 

GENERAL COMMENT 
 

There are a number of items that would call to question whether it is advisable to rehabilitate this 

bridge or take the next step to replace it.  A few matters/items of concern regarding rehabilitation 

are as follows: 

 

 The deterioration of the truss bottom chords, gusset plans and associated roadway deck 

structure are attributable to the original design details and location of the truss panel 

points with respect to the roadway and the pedestrian walkway.  The truss chord panel 

points are located in areas that are subject to frequent dousing of deicing agents which 

have had a direct impact on the poor condition of the joints.  In addition, the areas which 

are comprised of complex “built –up” sections are extremely difficult to access for 

routine maintenance, cleaning and painting.  This condition will not be resolved by 

rehabilitation of the  structure, resulting in areas that will continue to be subject for 

accelerated deterioration 

 

 The rehabilitated members will most likely provide a limited life and will need to be 

rehabilitated more frequently, compared to a replacement member.  This is because this 

bridge is comprised mainly of built-up members, and there are numerous joints where 

water can pool and continue the deterioration process. The rehabilitated structure with the 

built-up members maintains the “miles” of seams between plates and angles and 

approximately 240,000 rivets that would provide avenues for similar deterioration 

patterns.  Because of these details, it is difficult clean the steel 100% due to access 

constraints; which then provides the potential “seed” for a continued path for 

deterioration.  In addition, by maintaining the same details, and not updating/improving 

the connections, the bridge will encounter the same history of deterioration. 

 

 Considering the current condition of many of the structural members, and the continued 

advancement of deterioration, a true metric of the limit of deterioration is difficult to 

ascertain.  In order to rehabilitate a member, the contractor will need to clean the member 

of debris and paint.  Because of the deteriorated condition, the contractor will most likely 

encounter greater section loss once the cleaning process begins due to the force needed to 

clean the steel.  This introduces a high level of uncertainty for the contractor when 

bidding on the project; and therefore, could increase the contractor’s cost and risk. 
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 The bottom chords represent a potential fatal flaw issue for rehabilitation. Given the 

deterioration noted at the bottom chord truss panel points, virtually all of the bottom 

chords are future candidates for replacement.   In order to replace a bottom chord, the 

truss would need to be temporarily supported to bring the chord to a “no load” condition 

and remove the stress.  Even with putting the bottom chord into a “no load” condition for 

replacement of the chord, there will be a certain degree of unknown stress redistribution 

into the structure when the new, unloaded, member is loaded by removal of the 

temporary supports.  This will result in redistributed stress patterns that are not fully 

known, once the bridge is again “loaded”.  This issue is compounded by the potential 

need to replace up to 20 bottom truss chord members per approach truss.   

 

Under any rehabilitation scenario for the Memorial Bridge, the complete rehabilitated structure 

would be inferior to the original Memorial Bridge structure in its new condition.  It would require 

substantially more maintenance and subsequent partial and full rehabilitations over the same life 

cycle period as a similar “new” replacement structure.  A “new” replacement structure would 

have superior serviceability and operational reliability; and finally, a new replacement structure 

would overall be less expensive to construct and then maintain over the design lifetime of the 

structure. 

 



 

 

 

 

To  L. Robert Landry, P.E., Project Manager 

From  Loretta Girard Doughty, P.E., June Wu, P.E. 

CC   Peter Reilly, P.E. 

 

Date  July 13, 2010 
 

RE     Sarah Mildred Long Bridge over the Piscataqua River 

Response to Load Rating Comments on the Truss Spans 

 

 

INTRODUCTION 
 

The Maine Department of Transportation (MaineDOT) requested HDR Engineering, Inc. (HDR) 

to provide a response to load rating comments received from the MaineDOT, as it pertains to the 

Sarah Mildred Long Bridge over the Piscataqua River.  Based upon the load rating performed and 

resulting load rating report, dated December 2009, by HDR Engineering, Inc. (HDR) and Hoyle, 

Tanner and Associates, Inc. (Hoyle, Tanner). 

 

The approach spans are considered to be the fifteen-span girder structure on the New Hampshire 

approach (Spans 1 -15), and the seven-span girder structure on the Maine approach (Spans 21 – 

27).  It is understood that the approach spans control the overall rating for the bridge, that the 

approach spans will be replaced.   

 

Therefore, this Memorandum addresses MaineDOT comments on the load rating of the truss 

spans (Spans 16 – 20; also known as Truss Spans 1 - 5).   

 

In addition, HDR will be submitting an Addendum 1, July 2010, to the December 2009 load 

rating report.  This Addendum 1 updates a few ratings (due to a check on the box section load 

rating spreadsheet) and also includes the tower load ratings for wind and snow loads. 

 

 

LOAD RATING SUMMARY 
 

The members of the truss spans were rated for both of the highway AASHTO HS20 loading and 

the railroad AREMA Cooper E80 loading, respectively.  The truss gusset plates were rated for the 

highway AASHTO HS20 loading.  The railroad stringers and floorbeams at the towers were rated 

for both of the railroad AREMA Cooper E80 loading and a M130 train loading.  The following 

rating summary provides a response for specific requested rating categories/summaries for the 

truss spans: 

 

Highway Load Rating: 

 Members with load ratings below HS20 

 Members with load ratings above HS20 but below HS25 
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Railroad Load Rating: 

 Truss members with load ratings below E80 

 Tower stringer and floorbeam load ratings for M130 train. 

 

 

Highway Load Rating 

 

The highway load rating was performed with an assumption that the lower railroad deck is loaded 

simultaneously with an AREMA Cooper E80 train at full speed (60mph), with full impact.  The 

AASHTO Load Factored Method was used for the rating. 

 

1)  Members with Load Ratings below HS20: 

 As-Built Condition:  All truss members and gusset plates have as-built load 

ratings above HS20. 

 

 As-Inspected Condition:  All truss members and gusset plates, except the vertical 

truss member L7-U7, HS15.0, at the west truss of Span 2, have as-inspected load 

ratings above HS20. 

 

However, with the train speed reduced to 10mph, the vertical truss member L7-

U7, at the west truss of Span 2, rated above HS20 for the as-inspected condition; 

HS23.2. 

 

2) Members with Load Ratings above HS20 but below HS25: 

 As-Built Condition:  The truss members and gusset plates that have as-built load 

ratings above HS20 but below HS25 are: 

Span 2, East and West Trusses, Top Chords U7-U8:  HS21.8 

Span 2, East and West Trusses, Gussets at U1 and U7: HS21.0 

Span 2, East and West Trusses, Gussets at L8: HS24.0 

Span 4, East and West Trusses, Top Chords U0-U1:  HS21.8 

Span 4, East and West Trusses, Gussets at U1 and U7: HS21.0 

Span 4, East and West Trusses, Gussets at L0: HS24.0 

 

 As-Inspected Condition:  The truss members and gusset plates that have as-

inspected load ratings above HS20 but below HS25 are: 

Span 2, East Truss, Top Chord U7-U8:  HS20.7 

Span 2, West Truss, Top Chord U7-U8:  HS21.8 

Span 2, East and West Trusses, Gussets at U1 and U7: HS21.0 

Span 2, East and West Trusses, Gussets at L8: HS24.0 

Span 4, East Truss, Top Chords U0-U1:  HS20.8 

Span 4, West Truss, Top Chords U0-U1:  HS21.3 

Span 4, East and West Trusses, Gussets at U1 and U7: HS21.0 

Span 4, East and West Trusses, Gussets at L0: HS24.0 

 

The remaining truss members and gusset plates have as-built and as-inspected load ratings above 

HS25. 
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Railroad Load Rating 

 

The railroad load rating was performed to truss members with an assumption that the AREMA 

Cooper E80 loading was at full speed (60mph) on the lower deck and the upper roadway deck is 

loaded simultaneously with HS20 loading.  The AREMA Allowable Stress Method was used for 

the rating. 

 

1) Truss Members with Ratings below E80: 

 As-Built Condition:  The truss members that have as-built load ratings below E80 

are: 

Span 2, East and West Truss, Top Chord U7-U8:  E71.2 

Span 4, East and West Truss, Top Chord U0-U1:  E71.2 

 

 As-Inspected Condition:  The truss members that have as-inspected load ratings 

below E80 are: 

Span 2, East Truss, Top Chord U7-U8:  E64.8 

Span 2, West Truss, Top Chord U7-U8:  E71.2 

Span 2, West Truss, Diagonal L8-U7:  E75.2 

Span 4, East Truss, Top Chord U0-U1:  E65.6 

Span 4, East Truss, Diagonal L0-L1:  E75.2 

Span 4, West Truss, Top Chord U0-U1:  E69.6  

Span 4, West Truss, Diagonal L0-U1:  E75.2 

 

However, with the train speed reduced to 10mph, all members except Span 2 Top 

Chords U7-U8 and Span 4 Top Chords U0-U1 have ratings above E80.   

 

Span 2, East and West Trusses, Top Chords U7-U8 and Span 4, East and West 

Trusses, Top Chords U0-U1do not rate because of the way in which they were 

originally modeled in Larsa (the structural software used during the analysis).  

During the first round of the analysis, the towers were not included as part of the 

model and the end joint of these top chords were modeled as pinned connections, 

because of their connection to the tower.  Upon further analysis, and based on 

engineering judgment, if the actual stiffness of the towers were modeled, the as-

inspected ratings for these members, with the reduced speed of 10mph, would be 

above E80. 

 

2) Tower Stringer and Floorbeam Load Ratings for M130 train: 

The railroad stringers and floorbeams at the two towers were rated for both the AREMA 

Cooper E80 and a M130 train for as-inspected conditions.  The load ratings, controlled by 

a stringer in the South Tower, are as follows: 

Cooper E80 Loading – E56.8  

M130 Loading – Rating Factor = 0.62 (225.2kip out of a 410kip vehicle) 

 

A speed reduction to 15mph is required for the stringer to rate for E80. 

A speed reduction to 25mph is required for the stringer to rate for M130. 
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Boundaries of the Load Rating Analysis 
 

1) It should be noted that the above ratings are based on combined highway and railroad 

loadings on the bridge structure, which is standard load rating procedure.  In actuality, it 

is our understanding that when there is a train movement over the bridge, the highway 

loads are prohibited to cross the bridge due to the restrictions surrounding the type of 

cargo that the train transports.  Therefore, if this is the case, then the above load ratings 

would increase if only one loading condition (either highway or railroad loadings) was 

applied at a time.  

 

2) The current load rating analysis includes the State of New Hampshire Maximum 

Certified Vehicle Weights for single unit vehicles and combination vehicles.  The 

maximum weight for the combination vehicles category is 99,000 lbs.  NHDOT has 

developed a Legal Load Equivalents table for Ordinary Legal Loads and Certified 

Vehicles (Single Unit and Combination Units); all equivalents are in HS tons.  The HS 

tons are converted based on the longitudinal effective span lengths of each member and 

the load rating is included in the Bridge Capacity Summary, Form 4, of the Load Rating 

Report prepared by HDR.   

 

For truss members with longitudinal effective span lengths of 224-feet, the required 

capacity for supporting the 99,000 lb combination vehicle is HS 20.5.  As outlined in this 

Memorandum, only one truss member would rate below HS 20.5; but would rate if the 

train speed was reduced to 10mph.   

 

3) HL-93 is a combination of the truck loading and uniform lane loading; and is also in 

conjunction with the Load Resistant Factored Rating (LRFR) methodology.  This 

methodology has not yet been adopted by AREMA for load rating analysis.  In addition, 

NHDOT does not currently have a HL-93 Equivalents table for spans over 200-feet. 

 

In order to determine if the structure has the capacity for the HL-93 vehicle, the following 

would be required: 

 A load rating analysis would need to be performed for this particular loading 

configuration. 

 This structure could be load rated with this method if the rail loading was not 

included simultaneously with the highway loading.  

 An HL-93 Equivalents table would need to be provided, or determined.  

 

 



 

 

 

 

Website for Portsmouth Memorial and Sarah Mildred Long Bridge Inspection Reports 

 

 

http://www.nh.gov/dot/projects/portsmouthkittery13678E/ 
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Public Informational Meeting Minutes 

 

Public Meeting Report 

Kittery Trading Post 

April 27, 2009 3:30 pm 

 

PANEL: Carol Morris, Morris Communications; Paul Godfrey, HNTB; Gerry Audibert, Maine 

Department of Transportation; Bob Landry, New Hampshire Department of Transportation 

Intro/Opening—Carol Morris, Morris Communications 

• Study purpose and goals are to look at ALL possible alternatives to determine the best long-

term solution for the river crossings. 

• Land use and transportation planning are completely intertwined, which is why this study 

will take an in-depth look at many variables, including not just travel information but 

sociological, environmental, economic, etc. 

• There are no predetermined outcomes. We don't yet know what the study will reveal or what 

type of solution we'll end up with. Every possible alternative -replacement, rehabilitation, etc. - 

is on the table in the first round of analysis, which will be completed in December of this year. 

At that time we will take the alternatives that are feasible - that meet the purpose and needs of 

the study and the region - subject them to a more intense analysis in order to winnow them down 

to a preferred alternative or alternatives. 

• Stimulus: the $1.5 billion 2010 Federal Discretionary Stimulus Grant program will be a very 

competitive process, and there will not be sufficient funding to cover all applications. The New 

Hampshire Legislature has officially designated the Memorial Bridge as its highest priority under 

the State's Ten-Year Transportation Improvement Plan; Maine has a list of priorities and possible 

subjects for a stimulus application - and the Memorial Bridge is one of them - but the Governor, 

MaineDOT, Legislature and Maine's Congressional delegation cannot make a decision on which 

of these have the best chance for a successful grant application until they see the proposed 

guidelines. Rules and guidelines from the Federal Government will be released no later than May 

17th. 

Overview of Study Areas—Paul Godfrey, HNTB 

• There are two main study areas—the greater Kittery/Portsmouth area (the "traffic/travel 

demand modeling" area) where we'll be looking at traffic, travel demand, etc. The second study 

area is more targeted—the immediate area surrounding the two lift bridges. Bike/pedestrian, 
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historic, economic, environmental issues will be important here, and we anticipate this targeted 

area taking on the heaviest emphasis during the study. 

Draft Schedule—Paul Godfrey, HNTB 

• The Study is expected to take 15 months   The public is our best feedback mechanism—we 

need and want to know your reactions and feedback. To ensure continued public involvement 

there will be five more public meetings throughout the Study. 

• The first part of the process will be to develop a Purpose and Need (P&N) statement, which 

the public will help to draft. We'll review the draft P&N statement with you to make sure all 

public needs and concerns have been heard and addressed and adapt it as you direct. 

• A broad and detailed 3-4 month data collection process will coincide with detailed bridge 

inspections coordinated by NHDOT. These efforts will be completed by August 2009, at which 

time we'll finalize the Purpose and Need statement. 

• After the full range of alternatives has been identified in December 2009, a Fatal Flaw 

Analysis will be conducted to determine which alternatives "hold water" and deserve a closer 

look. This in-depth look at the feasible/preferred alternatives will begin in January 2010. 

Q: Is the stimulus application a joint application, or will both Maine and NH submit separately? 

A: We don't know yet; it could be a joint application. NHDOT has committed to submitting an 

application for the Memorial Bridge. 

Q: You don't have to say in the stimulus grant application what the specific alternatives are? 

A: The grant application is for a remediation; in NH's case, it will be for money to rehab the 

bridges. 

Q: Is the construction on lower State Street in Kittery going to affect the traffic studies, given 

that many people will be using alternate routes? 

A: We already completed the first round of data collection in anticipation of the summer 

construction. Another piece of the data collection will be an Origins and Destination survey, 

which determines where people are coming from and where they're going. We also have an 

extremely large amount of historical traffic data that will be factored in. 

Q: How can you say there are no predetermined outcomes? Doesn't the very purpose of the 

Study imply that there have already been decisions about what won't work? This patient is sick—

what are you going to do to save it? Whatever this Study "decides" will take almost two years, 

this patient needs to be on life support during that time. 

A: We know we need to take action and that it needs to be soon—stimulus could be part of that 

in the short term. The Study is to evaluate long-term needs. Short-term actions can also be based 

on what the Study uncovers, particularly the inspection update. 
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Q: Is NH currently working on possible alternatives to Memorial and Sarah Long bridges? 

A: No, we need to do inspections first. That would be part of the Study. 

Q: Is there a group out there that's focused on the repairs, or are people only looking at 

alternatives? 

A: Regular maintenance crews are out there, patching things up as needed. The bridge inspection 

data could call for other repair actions, too. We'll know more about that after inspections are 

completed. 

Q: (directed at C. Morris and P. Godfey) Who are you affiliated with? 

A: (C. Morris) I'm with Morris Communications. (P. Godfrey) I'm with HNTB, a transportation 

and planning firm. 

Q: And who is your client? 

A: Both MaineDOT and NHDOT. It's a 50/50 effort between both states. 

Q: The last major inspection was in 2003—that's the data this rehabilitation plan is based on. 

Were Sections 4f and Section 106 the "gun" in the process? Are you accepting the current 4f? 

A: No, we're updating them now. 

Q: What are Sections 4f and Section 106? A: [from Federal Highway Administration (FHWA)] 

Section 106 requires we complete an analysis of historic components and archeology. 4f requires 

we demonstrate that no feasible alternative exists before we can use historic property. Both of 

these provisions will look at again and tied into the study process. 

Q: The ongoing maintenance of the bridges is funded by current methods—will these 

maintenance costs be part of stimulus? 

A: Maintenance is funded by state gas tax money—there is no federal participation. Stimulus 

funding does not cover general maintenance types of activities. 

Q: This is a navigable waterway—how much input does the federal government have? 

A: A lot of input. The Coast Guard controls the waters and requires that the river be navigable. 

Boat traffic takes precedence over vehicle traffic. 

Study Committees and Public Process—Paul Godfrey, HNTB 

We'll continue to hold two meetings for each public forum (one in the afternoon and one in the 

evening.) If we find that one is more heavily attended than another we might reevaluate, but for 

now that is our intention. 

• Two committees: 1. Steering Committee made up of MaineDOT, NHDOT, Federal Highway 

Administrations, State Historical Preservation Officers, Portsmouth, Kittery, Regional Planning 
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organizations, etc. This committee will guide and direct the study, but ultimate deciders will be 

MaineDOT and NHDOT. 2.) Stakeholder Committee will be made up of organizations from a 

variety of categories (historic, business, conservation, bicycle, pedestrian, ports and harbors, 

community and neighborhood groups, emergency services, etc.) and will interpret feedback, 

identify holes, develop next steps and more. Stakeholders also include Section 106 Consulting 

Parties, who are required by law to be kept informed (examples are tribal organizations and 

historic preservation). Requests to be Consulting Parties must be formally submitted in writing to 

either the Maine or NH Federal Highway Administration). Carol Morris 

(cmorris@morriscomm.net) can help with this. The Stakeholders Committee will meet six times, 

same as the public meetings. 

Q: Is there a deadline to apply to be a Section 106 Consulting Party?   A: No— anyone interested 

must submit a formal request in writing to either Maine or NH Federal Highway Administration. 

We'd love to hear from you if you're interested and/or if you have an idea of who would be a 

good voice on this committee, either as a legal Consulting Party or simply as a Stakeholder 

Committee member. 

Means of Public Feedback/Involvement—Carol Morris, Morris Communications 

•   Public feedback is crucial to the success of the study. We want to hear your questions, 

comments and concerns throughout this process. You can write, email, speak at public forums, 

fill out comment forms, or call Carol Morris at (207) 329-6502. You can also check the study 

website regularly—there will be an interactive section where you can post questions or 

comments, and you'll be able to access meeting summaries and other materials. 

Q: How did the Study get started? Did Maine just decide they didn't want to pay extra costs? 

Why are we here? 

A: Maine has many competing transportation needs than New Hampshire, which is why when 

the bids for rehabilitation of the Memorial Bridge came in over budget, it was decided to take a 

step back to determine if rehabilitation was the best use of taxpayers' money. 

Q: Wouldn't you say that the initial NH study was a multi-million dollar error? They conducted 

an entire study, engineers estimated, and they were WAY off.  Now we're back to the drawing 

board and in for another 15-month study when we were told originally that we had a two-year 

window on the bridges. 

A: (from NHDOT) We were off by about 35%, but this Study was written into the initial 

agreement between NHDOT and MaineDOT prior to the previous bid. (from C. Morris) It's also 

not uncommon for bids to be different than the original estimate, given the economy, fluctuating 

oil prices, etc. 

Q: But what about the two-year window we were originally given? They said there was a crack 

in one of the bridges that needed immediate attention. 

mailto:cmorris@morriscomm.net
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A: (from NHDOT) That's why this Study is being accelerated as much as it is. We're also 

rechecking that crack on a regular basis (every six months) and performing in-depth inspections. 

Q: Has anyone addressed the possibility that something could happen to one of the bridges while 

this Study takes place? If the crack splits then we'll be down to two bridges. I don't think the 

seriousness of these repairs is being taken into account. Lifts are going down, capacity is going 

down. We might lose this bridge. What's the plan? 

A: (from C. Morris) The new data we collect will give us a more updated sense of how much 

time is left and that is top priority. (from P. Godfrey) The perception that this Study is going to 

stop action of safety efforts on the bridge is not accurate—near term needs ARE being addressed. 

The Study is a parallel effort to look at the long term. We're doing two things at once. 

Q: Can we reduce lifts to prolong life of the bridge? 

A: We did get the Coast Guard to allow lifts only on the V2 hour from May 15 to November 

15.The lifts are also reducing as there were 4800 lifts in 2007 down to about 4000 in 2008. But 

there are still cost and aging issues at play. We're doing what we can to maintain the crossing and 

keep it safe. 

Q: What's plan B if stimulus is denied? 

A: Continue the Study, identify best alternative and find a way to fund it. Q: What is the cost of 

the Study? 

A: $1.4 million 

Q: What's the most you can get out of stimulus? 

A. (from C. Morris) Based on what I have heard, there's a minimum of $20 million per project. 

(from MaineDOT Commissioner David Cole) By statute, no state can get more than 20% of the 

total funds available ($300 million). 

Q: If both Maine and NH apply for funds, could both states get it? 

A: We don't know. 

Q: Stimulus money won't be available forever. If we wait too long, will we lose our chance for 

funds? 

A: There's a deadline of November 2009 for applications for this round of stimulus. The first 

round went to shovel-ready projects with a predetermined amount going to each state. This round 

will be in the form of competitive grants; decisions are expected next February. 

Q: I'm an engineer at Portsmouth Naval Shipyard—50% of us live in NH but we pay Maine 

income tax. That's about $5 million NH dollars going to Maine, and all we get for it is two miles 

of road and an unsafe bridge. Someone should remind Maine of that. 
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A: Noted, thank you. 

Q: Can we use stimulus money to cover the $15 million shortfall? i.e. use money from three 

pools—MaineDOT, NHDOT and stimulus—to rehab both bridges? 

A: (from MaineDOT) Until guidelines come out in May we won't know; also— we don't know 

yet if rehabbing these bridges is worth the cost. That's what the Study is for. 

Q: Are you collecting economic impact data as well as traffic data? 

A: Yes—business data, wage data, employment data. Any ideas or alternatives will certainly be 

evaluated by economic impact data. 

Q: How transparent is the decision-making process? 

A: MaineDOT and NHDOT will be main decision makers, and the Steering Committee and 

Stakeholder Committee will help to inform that decision. Meetings are always open to the public 

and meeting minutes will always be available on website. We will try to have all study data on 

the website—if there's something we can't post on the website, we will make it available in other 

ways. We want this process to be as transparent as possible. 

Q: Are we going to go through this whole process only to find out that Maine is going to use 

their stimulus application to extend I-95 to Canada? 

A: (from MaineDOT) That is one of the projects on our list, but there are dozens of high priority 

requests coming through the legislature. Until we know what the rules are we won't know what 

we'll apply for. 

Q: How transparent is the process of developing the "priorities list." 

A: We recommend you let MaineDOT, the Maine legislators, the Governor and the 

Congressional delegation know how you feel. 

Q: I find it interesting that within the Maine transportation bureaucracy, money DOES exist. 

They're spending $40 million on a York tollbooth, yet can't commit to bridge repairs? 

A: The tollbooth is not within MaineDOT jurisdiction and is not paid for with taxpayer dollars. 

It's run by the Maine Turnpike Authority, and paid for via tolls. You may disagree with that 

concept, but that is not something we can address right now. 

Q: Why can't we just re-bid the project based on the fact that costs have gone down? 

A: (from NHDOT) It's true that steel prices have gone down, but there's also a major component 

in the rehab project of labor-intensive work, which hasn't come down. Also, because this is a 

three-year project, the contractor would need to build in the cost risk regarding where steel prices 

will be down the road. 

Q: Why didn't we apply for stimulus in the first round? 
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A: (from MaineDOT) We wanted to make sure the cost was worth it. The level of investment 

was approaching the cost of a brand new structure, so we had to take a closer look at the needs of 

the towns, etc. We wanted to back up far enough to see the greater needs of the area. 

Comment: I work for Rep. Chellie Pingree. I'd be happy to talk with anyone after the meeting. 

Q: You stated, the cost of rehabilitation is close to the cost of a brand new bridge—what is that 

cost? 

A: (NHDOT) A really rough estimate is about $80 million to replace the superstructure and have 

it function as a lift bridge—but those are very rough numbers. 

Q: You said that normal maintenance will be ongoing throughout the Study—is there a monetary 

limit to the short-term upkeep of these bridges? 

A: (from MaineDOT) We're spending a million dollars a year on each bridge, and last year we 

spent 1.3 million for electrical work on the Sarah Mildred Long Bridge. 

Q: What if something catastrophic happens? Will you close the bridge? 

A: Too early to tell—the priority is certainly to keep them open. 

Q: Has anyone looked at a single-span option? A: Not yet. 

Q: Aren't these studies typically 10 years long? I know it was for the I-95 process. How can you 

move this quickly? Even if you make a decision, how can you provide a new bridge or a rehab in 

time? 

A: (from MaineDOT) We recently replaced the Waldo-Hancock Bridge after an unexpected 

failure, and we were able to do it in three years. It won national awards. (from C. Morris) The 

process can be accelerated, as evidenced by the Waldo-Hancock Bridge. 

Q: Is there a lift span bridge in the world that could be used to replace the Memorial Bridge? Are 

they still building them? 

A: (from P. Godfrey) We design them every year—they have a place in the transportation world 

today. They're being built and rebuilt every year. 

Comment: The new single span bridge in Bath looks horrendous—it's a white monstrosity. I 

hope we'll look at aesthetics in this project. 

Comment: I propose that the historic bridges stay in place. Erect strands in the middle to let 

boats through, and then build a new center strand bridge between the two with entrance ramps 

from Rte. 1 and Rte. 1 bypass. I have a sketch (which was turned over to HNTB). 

Q: How will you identify alternatives? Who is proposing them? 
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A: (from C. Morris) The study team will be looking at design ideas from a professional 

standpoint, and we'll be soliciting ideas from you. Then we'll evaluate all options and choose 

some preferred alternatives to study further. The public and the committees will be involved in 

all stages of the evaluation process. (from P. Godfrey) The Purpose and Need statement will help 

guide the process too. 

COMMENTS/UNDERLYING ISSUES 

• We work/commute at the Portsmouth Naval Shipyard and are concerned that we're going to 

lose our bike/ped access. We just moved to be closer to the Portsmouth Naval Shipyard for the 

very reason of being able to bike or walk. 

• Having a bike path is critically important to the creative economy. Being able to bike/walk 

freely is an intangible quality that drives people to the region. 

• Memorial Bridge also connects the commercial and historic areas of the two towns - the low 

bridges don't detract from the historic appeal (like what's been done to Bath) 

• Economic impact on Kittery-Kittery is revamping its downtown area and many NH residents 

are coming to Maine to take advantage of the revitalization of our foreside and gourmet alley. 

Eliminating Memorial Bridge would be a great detriment. 

• I've worked in Portsmouth for 20 years, live in Kittery. Without Memorial Bridge people will 

have to go out of their way and won't support the businesses along Route 103. It's a quality of 

life issue. I don't mind if I have to wait for the bridge to go up, it's a beautiful coastal ride. 

• The Sarah Long Bridge is critical to the Portsmouth Naval Shipyard, which we know is 

growing. Some of what was closed down in Brunswick is coming to the Navy yard. It's a major 

employer in this area so don't jeopardize that access. 

• This is a working memorial to WWI—it's not just historical, it's a monument. 

• Having the 3 bridges is important to navigating the Portsmouth traffic coming from Kittery, 

and traffic patterns aren't likely to change. 

• There's a Save the Bridges rally at noon tomorrow in Kittery. 

• People have set up their businesses and bought houses because of proximity to the bridges, so 

to even suggest we change the physical placement of them seems ludicrous. 

• Socio-economic data is very routine (jobs, wages, etc.) I think it's important to look deeper 

into it, like the effect on property values. 

• The traffic study is a short window, which might not reflect long-term trends. 

• Greenhouse emissions are going to be capped - you don't talk about the fact that the future is 

going to be different from now. Our travel modes will change in a significant way - integrate this 

into what you're talking about. The present is not a good model for the future. 
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• Chamber of Commerce - Cathy Goodwin. Tourism must be a major consideration. We are 

the center of an hourglass - people use the bridges in an intensive way. We had an accident in 

York that shut down traffic in a 50-mile radius, and Camden and Rockport took a hit from that. If 

they can't get through us they're not getting to the rest of the state. It's not just imperative to the 

local area. There are also safety factors related to the shipyard—it's nuclear. We have to be able 

to move products and people safely. 

• The East Coast Greenway is just as important as Route 1. It's a complete shift in our 

transportation system. 

• The bridges are part of the state's evacuation plan—there are major safety implications. 

• There must be room for a bike lane that meets state safety guidelines. 

• Aggressive maintenance schedule should be in place, and we should also look at alternatives 

that allow for less maintenance in the future. 

• You're playing with 360 years of history here with these two connected communities. How 

can you rip that history apart? 

• To land something on either side of the river will create issues in and of itself. If we change 

where the bridges land, there will be potential zoning issues, approval processes, maybe even 

lawsuits. 

•   The Federal government doesn't prevent charging recreational boats a lift fee—we could 

impose something like that to offset the cost. 

Q: What happens if we can no longer get across Memorial Bridge? 

A: Not sure yet—but what is great about this area is that there are two other bridges. I realize 

you'd lose bike/ped access, but you can cross. 

Q: Why is there no bike lane on the Sarah Long? I know it has the necessary width. 

A: Safety considerations deemed it unsafe, and we're not even sure pedestrians would use that 

bridge because it doesn't have the communities on either side. (There was disagreement on this 

statement and it was retracted.) 

Q: Preservation of the Memorial Bridge has not been adequate. I haven't seen it painted in 12 

years. Why? 

A: Painting requires road closures and significant funds. But it was painted in '88, which is a 

typical timeframe. Re-painting usually happens every 20-25 years. 

Q: Does anyone represent boating besides the US Coast Guard? 

A: Yes, the Port Authority. We'll also be reaching out to the different people/groups who use the 

river to find out what their needs are.     The meeting ended at 5:25 pm. 
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Public Meeting Report 

Portsmouth High School Little Theatre 

6:30 p.m., April 27, 2009 

 

PANEL: Carol Morris, Morris Communications; Paul Godfrey, HNTB; Gerry Audibert, Maine 

Department of Transportation; Bob Landry, New Hampshire Department of Transportation. 

Intro/Opening—Carol Morris, Morris Communications 

• Study purpose and goals are to look at ALL possible alternatives to determine the best long-

term solution for the river crossings.  Land use and transportation planning are completely 

intertwined, which is why this study will take an in-depth look at many variables, including not 

just travel information but sociological, environmental, economic, etc. 

• There are no predetermined outcomes. We don't yet know what the study will reveal or what 

type of solution we'll end up with. Every possible alternative -replacement, rehabilitation, etc. - 

is on the table in the first round of analysis, which will be completed in December of this year. 

At that time we will take the alternatives that are feasible - that meet the purpose and needs of 

the study and the region - subject them to a more intense analysis in order to winnow them down 

to a preferred alternative or alternatives. 

• Stimulus: the $1.5 billion 2010 Federal Discretionary Stimulus Grant program will be a very 

competitive process, and there will not be sufficient funding to cover all applications. The New 

Hampshire Legislature has officially designated the Memorial Bridge as its highest priority; 

Maine has a list of priorities and possible subjects for a stimulus application - and the Memorial 

Bridge is one of them - but the Governor, MaineDOT, Legislature and Maine's Congressional 

delegation cannot make a decision on which of these have the best chance for a successful grant 

application until the see the guidelines. Rules and guidelines from the Federal Government will 

be released no later than May17th. 

Q: What is the $1.5 billion specifically for? 

A: We know it is targeted for urban areas. But that's all we know so far without speculating. 

Q: What is this Federal Discretionary Grant Funding package? 

A: It's competitive—proposal based. Not one lump sum per state as was distributed in the first 

round of stimulus funding. 

Q: Is there a state-to-state agreement? 
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A: Yes, both states are working together on this study, and they will also be working together on 

the best approach for the grant proposals. 

Q. I thought there was more than $700 billion dollars for stimulus - why do you continue to talk 

about $1.5 billion? 

A. That is the entire sum of money that covers everything for which these dollars will be 

targeted. That includes not just transportation infrastructure but everything - education, energy, 

the environment, utilities, etc. 

Overview of Study Areas—Paul Godfrey, HNTB 

•   There are two study areas—the greater Kittery/Portsmouth area (the "traffic/travel demand 

model" area) where we'll be looking at traffic data , travel demand, etc. The second study area is 

more targeted—the immediate area surrounding the bridges. Bike/pedestrian, historic, economic, 

and environmental issues will be important here, and we anticipate this targeted area taking on 

the heaviest emphasis during the study. 

Draft Schedule—Paul Godfrey, HNTB 

• The Study expected to take 15 months. 

• The public is our best feedback mechanism—we need and want to know your reactions and 

feedback. To ensure continued public involvement there will be five more public meetings 

throughout the study. 

• First part of process will be to develop a Purpose and Need statement, which the public will 

help to draft. We'll review the draft P&N statement with you to make sure all public needs and 

concerns have been heard and addressed and adapt it as you direct. 

• A broad and detailed 3-4 month data collection process will coincide with thorough bridge 

inspections by NHDOT. These efforts will be completed by August, at which time we'll finalize 

the Purpose and Needs statement. 

• After the full range of alternatives has been identified in December 2009, a Fatal Flaw 

Analysis will be conducted to determine which alternatives "hold water" and deserve a closer 

look. This in-depth look at the feasible/preferred alternatives will begin in January 2010. 

Q: Is there any scenario where the study process could be terminated? 

A: The study and the stimulus funds have different timeframes—stimulus is short term while the 

study will remain in place to evaluate long-term options. They should be viewed as separate yet 

connected things. 

Q: Could the study be sped up to allow for a more viable proposal for stimulus funds? 

A: Don't see any reason why that couldn't be pursued—to the degree that we can. It would have 

to make sense, and both states would have to offer direction on that. 
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Q: Is there concern that you're destroying the history of Portsmouth? 

A: Yes, and we've heard that concern voiced a lot. It's one of the issues we'll definitely be 

looking at. 

Q: What happens if NH doesn't reach an agreement with Maine? 

A: The bridges remain the #1 priority of New Hampshire. 

Q: How does this study fit in with maintenance of the bridges? Is there maintenance scheduled 

past 2010? 

A: NHDOT will be conducting inspections to get better info—last inspection of the Memorial 

Bridge was in 2003. By August we'll have a better sense of the possibilities and potential actions 

needed to prolong its life. We intend to continue our regular and ongoing maintenance. 

Q: How did you all come together? Is it a citizen's group? 

A: Both states came together after the bids for rehabilitation came in so high and decided it was 

prudent to begin a study before major decisions are made, given the sizable investment and age 

of bridges. 

Study Committees and Public Process—Paul Godfrey, HNTB 

• We'll continue to hold two meetings for each public forum (one in afternoon and one in 

evening.) If we find that one is more heavily attended than another we might reevaluate, but for 

now that is our intention. 

• Two committees: 1.) Steering Committee made up of MaineDOT, NHDOT, Federal 

Highway Administrations, State Historical Preservation Officers, Portsmouth, Kittery, Regional 

Planning organizations) etc.) This committee will guide and direct the study, but ultimate 

deciders will be MaineDOT and NHDOT. 2.) Stakeholder Committee will be made up of 

organizations from a variety of categories (historic, business, conservation, bicycle, pedestrian, 

ports and harbors, community and neighborhood groups, emergency services, etc.) and will 

interpret feedback, identify holes, develop next steps and more. Stakeholders also include 

Section 106 Consulting Parties, who are required by law to be kept informed (examples are tribal 

organizations and historic preservation). Requests to be Consulting Parties must be formally 

submitted in writing to either the Maine or NH Federal Highway Administration). Carol Morris 

(cmorris@morriscommm.net) can help with this. The Stakeholders Committee will meet six 

times, same as public. 

Means of Public Feedback/Involvement—Carol Morris, Morris Communications 

•   Public feedback crucial to success of study. We want to hear your questions, comments and 

concerns throughout this process. You can write, email, speak at public forums, fill out comment 

forms, or call Carol Morris at (207) 329-6502. You can also check the study website regularly—

mailto:cmorris@morriscommm.net
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there will be an interactive section where you can post questions or comments, and you'll be able 

to access meeting summaries and other materials. 

Q: There's been talk of competing priorities in Maine—can we see a list of what those are? 

A: We don't know what the stimulus criteria is yet, so it's premature to say for sure, however, 

continuing I-95 to Canada and replacing Veterans Bridge in Portland are two candidates. 

Q: Is the Memorial Bridge on that priorities list?  

A: Yes. 

Q: What number? 

A: There is no prioritization at this time. 

Q: Was there an existing high-need list before the stimulus list? 

A: Yes. 

Q: Was the Memorial Bridge on that list? 

A: Yes. 

Q: The Wall Street Journal said recently that transportation bids are coming in at around 30% 

less than last year. It would be prudent to re-bid it now. This study just doesn't add up—the time 

or the money. Seems like a great stimulus for the consultants, and that's about it. 

A: It's true that steel prices have gone down, but there's also a major component in this 

rehabilitation project of labor-intensive work, which hasn't come down, along with custom-

ordered items, which are also still high due to the labor costs. The bigger questions is whether a 

$60 million investment in rehab, which will give us 35-40 years, makes more or less sense than 

replacement, which would have a longer life span. That's the question driving this study. 

Q: What's the cost of the study? 

A: $1.4 million 

Q: Do you have designs of other bridges that could replace Memorial? 

A: That's part of the bridge study cost analysis—we did a guestimate, about $85 million for a 

completely new superstructure—but that's a very rough guess. 

Q: What's a superstructure replacement? 

A: The part you ride on and above. 

Q: Who's paying for the study? 
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A: Maine, New Hampshire and the Federal Highway Administration. 

Q: What kinds of alternatives have you developed that allow for bike/ped access? 

A: We'll have a list of all those alternatives by September, a list you will be adding to in August. 

We anticipate that bike/ped will be a strong component in any feasible alternative. 

Q: What is going on concurrently with the study? Are designs in the works, etc? 

A: We won't start looking at designs until December, but NHDOT is looking at various 

options/costs as part of the inspection process. 

Q: Wouldn't we have a strong application for stimulus funds on the rehab of Memorial Bridge, 

given the job creation, etc? 

A: We really won't know until guidelines come out in May.      Comment: Simplicity is lacking 

in your presentation. What you're talking about has already been done in Bath. That bridge 

would be perfect for Portsmouth. 

Q: Do we have any opportunity to go after stimulus funds outside this $1.5 billion? A: That 

money has already been distributed. Much of it went to shovel-ready projects like paving. The 

first round of stimulus money was required to be used within two years. This project didn't 

qualify because it is a three year-project. 

Q: What was the budget surplus on the bids? 

A: $15 million. 

Q: Can't we get that from somewhere? 

A: We need to make sure we are making the best long-term investment. 

Q: Are commercial enterprises on the committees precluded from bidding on the final result? 

A: No. 

Q: Then that's a conflict of interest-they could push for results in their favor. 

A: We'll take that under advisement. (It was later noted by FHWA that the issue of study 

consultants bidding on final design projects would be researched and clarified.)     

{CLARIFICATION: The following was not stated at the meeting, but is additional information 

provided by the Federal Highway Administration (FHWA) to more clearly answer the question. 

The original response was correct, that commercial enterprises on the Study Team are not 

precluded from bidding on the final result.  FHWA has rephrased the question for clarity and 

provided this response: 

Q. Could the consultant conducting the current Maine-NH Connections Study be the same 

consultant used to complete the final design? 
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A. We researched the Federal-aid statutes regarding contracts and consultant selection and we 

provide this response: The consultant contract procured for the Maine-NH Connections Study is 

a single contract for the completion of the National Environmental Policy Act (NEPA) process 

on which the Study is based. It includes preliminary engineering but does not include any final 

design. Any future contract for final design will meet the requirements of 23 U.S.C. (United 

States Code) Section 112 (f). There is no conflict of interest because both MaineDOT and 

NHDOT will review and assess the NEPA environmental analysis prior to submittal to FHWA 

for approval. Any subsequent or future contract for final design will be competitively bid. (f) 

Selection Process—A State may procure, under a single contract, the services of a consultant to 

prepare any environmental impact assessments or analyses required for a project, including 

environmental impact statements, as well as subsequent engineering and design work on the 

project if the State conducts a review that assesses the objectivity of the environmental 

assessment, environmental analysis, or environmental impact statement prior to its submission to 

the Secretary.}     (Back to Meeting Notes.) 

Q: Will the length of this study get in the way of our application for stimulus funds? 

A: Stimulus money will be applied for regardless of the study. The study will not prevent us 

from applying for funds. 

Q: Isn't the real problem that Maine is back-peddling and decided they're no longer interested in 

this project? They're moving on to other projects, correct? 

A: Not true. Both states are involved in this study and want the most feasible long-term option. 

Comment: I find this a wasted study. Finding an alternative that would change/alter the current 

traffic and landscape has substantial negative implications. It's all a waste (agreement from many 

people). 

Q: Doesn't the proximity of the shipyard advance this in terms of priority? 

A: It's definitely a factor, which will be addressed in the Purpose and Need Statement. 

Q: If we go through all this elaboration and hot air only to be told that Maine isn't going to 

follow through, it would have all been for naught and we still won't have a solution for the 

bridge. It seems to me we need an endorsement from the state of Maine. 

A: MaineDOT will accept and follow through on the results of this study. 

Q: The bridge is going to fall down. You have to do something. 

A: There is an immediate need. We know that. We just want to make sure a long-term solution is 

carefully thought out—it might be that an investment of "x" will be necessary to take care of 

things short-term. We don't know yet. Nobody disagrees that money will be spent on these 

bridges—it just must be wisely spent. 
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Q: Isn't there a clause in the Constitution that says the federal government can step in on issues 

of interstate commerce? It seems wrong that Maine and NH fight this out themselves, as there's 

clearly an impasse. 

A: The Federal Highway Administration (FHWA has representatives in both states that are 

actively involved. From FHWA: We try not to be in the business of telling states what to do and 

how to make decisions. 

Q: I'd like to hear the gentleman from MaineDOT reinforce that they will support and endorse 

the results of this study. 

A; (MaineDOT) Yes, we will. "Creative funding" (bonds, earmarks, etc) will play a role either 

way because there's no way stimulus or existing transportation funding can pay for all of it. But 

both states will do everything in our power to implement it. 

•   Comment from NHDOT Commissioner George Campbell: We're a partnership. The real 

difference between Maine and New Hampshire in this project is that NH has a 10-year capital 

plan and it sets up a red list of bridge and highway programs. Last year we had this bridge on our 

list - our half was funded - when I met with MaineDOT last year I talked to them about bringing 

it forward and we made an agreement. New Hampshire has its money to build this bridge 

because the legislature has said these bridges are high priority. Maine doesn't have that. We want 

to build the Memorial Bridge but we can't do it until our partners can step up with the money. 

The study is helping them stay involved and find a way to come up with the money. It's not a 

wasted project. 

Q: Can we have a condition that bike/ped access be non-negotiable in developing alternatives? 

A: That is certainly an important factor that can be part of the Purpose and Need Statement. 

Q: I just don't feel that we need this big study—why not hire an urbanist to evaluate the situation 

for a lot cheaper? And honestly, it's pretty much common sense to determine what would work 

and what wouldn't—obviously we're not going to build a high span bridge. Also, the project 

seems way too focused on transportation and movement, not enough on landscape, quality of 

life, etc. 

A: Urban planners wouldn't have the kind of data that we'll be collecting. And land use, historic, 

economic and social factors will all be taken into account. It's not just transportation. Please refer 

to the data list that is in your handout. 

Comment: This is a large tourism region, and the bridge is a HUGE draw for tourists and should 

be rehabbed.Q: Will you look at the cost of taking land off the tax rolls? Even just one acre 

would have adverse effects. 

A: Yes. 

Q: Are we implementing a solution to try to solve I-95 summer traffic? Are we definitely NOT 

trying to put high-speed traffic on another bridge? 
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A: We're not precluding anything, but there's an opportunity to look at high level bridges and see 

what speed they could accommodate. But high level can't support rail, which serves the shipyard. 

Yet high level is a HUGE decrease in maintenance costs, so there are pros and cons to every 

option. That's why we need to look closely and not just go straight for a solution. 

Q: Do we need to accommodate rail transport for the future, or ship access in and around Dover? 

A: Yes, we will be talking to lots of folks who use the river to see what their needs are and how 

they envision using it down the road. We're definitely going to be thinking multi-modal. These 

considerations are part of the overall effort, and you all will be the judge of how well we meet 

those needs when we bring our findings back to you. 

Q: If the two bridges were completely replaced, what would that mean for costs? 

A: Maintenance costs on the bridges are currently huge, and it could dramatically increase or 

decrease depending on the alternative selected. It's a similar principle to investing in a new car 

vs. continuing to put money into an old one. Operating costs wouldn't change much, but there's 

potential to reduce maintenance from $1 million to around $100,000. There's always room for 

efficiencies. 

Q: Is it imperative that we keep rail going to the navy yard? It's a tremendous economic 

generator for BOTH states. 

A: Both states have been in discussion with the shipyard about the transportation of goods and 

services, but it's safe to say that rail is an important asset to both states. If the shipyard says, "We 

can't function without rail," then any alternative without rail would be dead, off the table. That's 

why the Fatal Flaw analysis is so important to this study and the process. 

Q: Would a return to tolls be considered? It could help with partial funding. 

A: We looked at it in the 80s and it was determined that people would avoid Sarah Long if there 

was a toll. But it would make sense to reevaluate that now.     Comment: We need to plan for the 

future, not just the present. 

Q: I renovate old houses, and I know that if I keep replacing little things here and there cheaply, 

it will cost me more in the long run than investing in a total overhaul. Does it make sense to 

apply that here? 

A: Yes, that's exactly what we're trying to do with bridges. 

Q: Is taking Memorial Bridge down and not replacing it still on the table? 

A: Everything is on the table in the first round. Even tunnels were looked at before, but they 

were quickly fatal-flawed. 

Q: Are metrics being considered for more obtuse aspects (outside of just economics, things like 

history, etc.)? 
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A: Bridges are protected under Section 106 and 4f, so we have to demonstrate no feasible or 

prudent alternatives before we can alter them. If these communities say historic is the number 

one factor, then its going to hold a lot of weight. A lot depends on the Purpose and Need 

Statement that you will all help us draft. 

Q: Can we re-bid? 

A: It's difficult and unfair to put contractors through a lengthy and costly bid process when we 

don't have any concrete plan to move ahead at this time. 

Q: So you'll be using old numbers when going after the stimulus? 

A: Yes. 

The meeting ended at 8:20. 

 

Public Meeting Report 

August 20, 2009 

6 p.m - 8 p.m. 

 

Panel: Carol Morris, Morris Communications; Paul Godfrey, HNTB; Bob Landry, NHDOT; 

Gerry Audibert, MaineDOT; Joe Grilli, HNTB; Todd Pendleton, HNTB; Robin Bousa, VHB; 

Andrea D'Amato, HNTB; Essek Petrie, HNTB; Ellen Marlatt, Independent Archaeology 

Consultants; Lynne Munroe, Preservation Company. 

 

Intro/Opening: Carol Morris - Federal Stimulus Grant Update: Carol stated that Maine and New 

Hampshire are actively working to develop the application for submittal prior to the September 

15 deadline. If the grant is successful, the Memorial Bridge will be funded for some kind of 

improvement and the Connections Study scope of work will be modified to exclude further 

analysis of Memorial Bridge alternatives while continuing to evaluate Sarah Mildred Long 

alternatives. 

If the grant is not successful, the Connections Study will provide direction for solutions going 

forward. Carol asked if there were questions and asked Bob Landry to provide details. 

Q - Is there a difference between the two states on the grant and the associated funding?  

A - There is a lot of money required for this project, and both states are looking to focus efforts 

on the Memorial Bridge - we are still working out what is the best bang for the money we ask 
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for. For any work on the Sarah Long, we are looking at timing of 2012 -2013, since we can't 

close both bridges at once. 

Q - I think the question was, are the dollars that were set aside to fix the Memorial Bridge being 

used, and we are then asking for the additional funding needed - or is the grant paying for the 

whole thing? 

A - There are no NH dollars set aside for the Memorial Bridge. There is money available 

for bridge work, but for no specific bridge identified. 

Q - Will New Hampshire put up the money or ask for the whole thing? 

Q - The dollars needed are greater than $100 million. New Hampshire has allocated 

funds for a major rehabilitation in our 10-year plan. 

Q - When will decisions on stimulus allocations be made? 

A - February 17, 2010 is the deadline - but I read recently that it could be earlier, maybe in 

January. 

Q - Is there anything we can do to put pressure on to get the funding - who should we talk to? 

A - You should speak to your US Senators, we need community support - The letters that Ben 

Porter's group have been sending are great. 

Q - Are any funds available from the Department of Defense to cover their portion of bridge use? 

A - There was a 1939 agreement with the railroads to get some funding for maintenance, but that 

was passed on the shipyard. There are no capital funds available from the Department of 

Defense. 

Inspections: Carol said that there is not a great deal of detail yet regarding the updated bridge 

inspections, but that field Inspection work on both bridges is complete, and the full report is due 

in late September. She said in regards to the Memorial Bridge, inspection findings showed 

accelerated deterioration, including on the Kittery Approach Spans. The bridge was just reduced 

to a 10-ton load. Carol added that the Sarah Mildred Long Bridge was posted for 20-ton loads as 

of June 27, with the Albacore Park Connector Road opened to improve truck access to the I-95 

Bridge. She said that there had been a recent rail delivery to Portsmouth Naval Shipyard that was 

completed without incident. She again asked Bob to respond to questions. 

Q - Can you use the old inspection work in the past as part of today's inspection? 

A - Yes, using HNTB's past work and comparing it to the new reports has been very helpful. 

Q - How many photos were taken and how was the work completed? 
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A - More than 4,000 photos were taken, and every steel structural element on each bridge was 

measured to do a structural model for each bridge to determine its current capacity. 

Q - Because it is a riveted bridge, does it have a better chance for survival - is that true? 

A - I don't know - but many of the rivets are gone and the ones remaining are in bad shape. The 

gusset plates are in bad shape on both the lift span and fixed spans. 

Q - You note on the slide that both bridges remain safe at their posted weights. I was on the 

Memorial Bridge a week or so ago and a big truck went over - I thought I was going swimming. 

A - Those trucks are not supposed to be using the bridge. 

Q - Do you know yet if there is any change in the lifespan for the Memorial Bridge? I think you 

have been saying 2 to 5 years, is there any adjustment? 

A - There is no specific adjustment as of yet. Deterioration is occurring more rapidly than 

expected. 

Study Overview and Data Analysis: Paul Godfrey 

Schedule: Paul gave a brief overview of the study schedule, stating that for this meeting, baseline 

data has been completed, and in September we will have traffic analysis and travel demand 

model forecasts completed for no-build conditions. He reminded everyone that September's 

public meeting (on the 24th) will feature a discussion of the fatal flaw analysis and we will start 

to brainstorm alternatives (solutions). At that point, he said the Study Team will do the work of 

analyzing the alternatives and will come back in December with the results of the Fatal Flaw 

analysis - a list of feasible alternatives. Then, in January, the work of analyzing those begins. To 

date, the Study is on schedule. 

There were no questions. 

Baseline Analysis - Paul noted that many of the results from the baseline analysis will not 

surprise anyone, but that it is essential to have a baseline that is accurate and based on fact. He 

also noted that baseline data is required as part of the NEPA process and a standard part of any 

state or federally funded study. There are five categories of data that are collected: 

- Cultural and Historic 

- Natural Resources 

- Land Use 

- Transportation 

- Origin and Destination Surveys (vehicular and bike/ped) 

Paul then summarized the handouts that were provided on these topics.  
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Q - I was one of the people on the bridge when the bike/ped counts were made, and I talked with 

someone who was doing the counting. They said that many of the people using the bridge were 

not counted, so the numbers here are actually under-representing the usage. 

A -Everyone using the bridge was counted, and if someone told you that, they were mistaken. 

Not everyone was interviewed for the Origin and Destination Survey, which may have been part 

of the confusion - but everyone was counted. 

Purpose and Need Statement: Carol Morris 

Carol talked about the role a Purpose and Need Statement plays in a study, stating that it is a 

foundation that provides direction and clarifies what the study is trying to achieve. She said that 

it is a starting point for development of alternatives (solutions), that it must clearly address 

transportation deficiencies, must clearly state the study's goals, and will be used as a basis to 

measure which alternatives (solutions) will remain on the table for more detailed analysis. 

Carol reviewed the input on the above that had been provided from the public and the 

Stakeholder and Steering Committees. Included were the importance of bike/ped access over the 

river, the need to support tourism, the economy, Portsmouth Naval Shipyard, evacuation needs 

easy access between the two communities and the communities' historic and cultural character. 

She then reviewed the process to-date: Initial feedback was gathered from the public in April, 

from which a draft was developed and presented to the Stakeholder Committee on June 30. Their 

comments were incorporated, and the revised Statement was sent to the Steering Committee and 

Stakeholder Committee on July 7. Federal Highway Administration requested a format change, 

and the Steering Committee met to discuss the Statement in early August and agreed to a revised 

format with adjustments. This revision was sent to the Stakeholder Committee August 11, and 

two subsequent conference calls -on August 17 and 19 - took place to resolve word-smithing 

questions. Carol said that we are now on Version 8, and that she believes we have a strong base, 

but that the document is still a work in progress. Carol then read through the Purpose and Need 

Statement and asked for comments. 

Q - What is the time frame for this Study - do you mean through the year 2035? 

A - We are looking ahead to 2035 - that is how far our traffic projections go. We are not trying to 

look beyond 2035. 

Q - As part of the study are you looking at river traffic? 

A - Yes, navigation analysis is a part of the study Purpose Statement: 

Q - Why are there no buses crossing the river? Is it a problem with the bridges? Is it due to 

federal regulations? 

A - The lack of inter-state transit service is not because of the bridges, it is not an engineering 

issue. 
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From the audience: It is an inter-state regulation issue. There are different regulations and 

requirements for transit that is within a state vs. inter-state. Interstate commerce standards are 

different. The communities need to talk to federal regulators about getting special consideration 

for our integrated community. (Note: See further discussion on intercity transit under "Needs: 

Transportation Deficiencies") The Study Team will follow up on this discussion to ascertain the 

level of interstate issues that may be involved. 

Q - How is emergency evacuation addressed in this statement? 

A - The phrase "safe and secure" is meant to cover that. 

Q - The phrase "which support" sounds weak. I would prefer to use words like "encourages", 

enhances" or "promotes". 

A - Overall, it is important that the statement cannot pre-determine outcome. If you change that 

word to promote, or encourage, you are essentially saying that the status quo - one of the options 

that will surely be on the table - will not fulfill the statement of purpose. 

Q - I would have to believe that you could use a word like "enhance" without impacting the legal 

status of the document. 

Needs: Transportation Deficiencies 

Q - I think you are only missing one, add something about bus service between states being 

limited by legal restraints - as it is systemic problem. 

(Comment from audience): COAST did do a trial run - around the year 2000 - but it it was not 

viable, the demand was not there. It ran from New Hampshire into Eliot and Kittery. The 

problem is funding and that New Hampshire cannot run a full service into Maine - legally they 

can only go in and out to the other side of the bridge if it is funded through FTA. You really need 

the demand in order to operate. 

NOTE: It was noted that the Study Team would contact COAST to get data from this effort. 

(ACTION ITEM.) While noting the need for cross-bridge transit may come out as a study 

recommendation (this would be analyzed as part of the determination of how to increase 

capacity), it is a legal and also potentially a demand issue, but not an engineering issue. 

Consequently it should not be part of this section. 

Goals: 

Q - At the Portsmouth approach on the Memorial Bridge the sidewalk ends. Is there any way to 

improve access and sidewalks? The markings are deficient and it is not very safe. 

A - We will be evaluating connections and configuration at all approaches as part of the Study. 

Markings and signage are a level of detail that is not included in this Study. 

Q - Should there be a statement on rail somewhere in here? 
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A - Well, it is implied in the Goal bullet on improving connections to regional transportation 

modes, as well as the reference in both the Purpose Statement and the Transportation 

deficiencies to multi-modal. Rail is one of the modes that are part of those statements. 

Q - It would be a good idea to have a statement on rail transport in the future. We need to allow 

for a future for passenger rail - need to capture that opportunity. (General concurrence from the 

audience) 

Q From the State Historic Preservation Offices' viewpoint, the alternatives must meet Section 

106 requirements. Nowhere does it state that here. It should be added as a goal. 

A - This is required by federal statutes and is similar to the need to develop alternatives that can 

be permitted. No matter how wonderful an alternative is, if we can't build it, it’s not very useful. 

We will put together some potential wording for a bullet. 

NOTE: Upon further consideration of this comment in conjunction with FHWA, it was believed 

that a goal regarding compliance with Section 106 is not necessary. As a federally funded 

undertaking, this study and any subsequent project(s) must by law comply with many federal and 

state laws and regulations, including Section 106 of the National Historic Preservation Act. It is 

not necessary to include this in the Purpose and Need Statement; including it and not all other 

laws that require compliance would be misleading. 

Q - The most underutilized transportation modes in the communities are rail and Pease airport. If 

Pease became a transport hub, we will need the direct connection. 

A - We will add more words to the 3rd bullet to clarify. 

Q - Both bridges are part of the evacuation plan and I don't see anything about that here. Should 

it be part of the "goals?" 

A - Yes. That is definitely an oversight. We will add a statement to the goals section. 

Q - The first and second bullets on this slide (1. Reduce operational and maintenance costs and 2. 

Avoid or minimize detrimental impacts to the historic significance and integrity of the area) are 

at cross purposes - they cancel each other out. 

A - Yes, there is some conflict. That is the challenge of a process like this. There are always 

tradeoffs involved, and the key is finding the answer that provides the best balance. 

Q - Do we know what the operational and maintenance costs would be if the bridges were in 

good repair? 

A - We will know that later in the study, but do not know today. 

Q - Do you have that information historically? 

A - (Bob Landry) It would be hard to translate into today's dollars, but that is what we will do as 

part of the study that evaluates the different alternatives. 
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Q - Can we hear what we've agreed to change on this document? 

A - We will post the minutes and a revised version of the Statement 

atwww.maineNHconnections.org by next Tuesday. 

Q - And you will put in some language on the preservation of rail options? 

A - Yes. 

NOTE: A revised Purpose and Need Statement based on feedback from this meeting and review 

by Federal Highway Administration will be emailed to the Connections Study Steering and 

Stakeholder Committee on August 26 (2009). It will be subsequently posted to this web site. 

Fatal Flaw Analysis: Paul Godfrey 

Paul said that the Fatal Flaw Analysis is used to evaluate and screen the full range of alternatives 

(solutions) identified by the Study Team and the public. Once the alternatives that have a "fatal 

flaw" are taken off the table, the remaining feasible alternatives receive a higher level of 

analysis. The fatal flaw screening will ask questions like: -     Does the alternative satisfy 

purpose, need and goals? Does the alternative have significant impacts? 

- Is the alternative permittable? 

- Is the alternative financially/physically feasible? 

- Is the alternative clearly inferior to other alternatives? 

Paul also showed examples of sample measures that could be used as part of the analysis. 

 

 

Public Meeting Report 

September 24, 2009 6-8 pm 

Kittery Trading Post 

Panel: Paul Godfrey, HNTB; Gerry Audibert, MaineDOT; Bob Landry, NHDOT, John Butler, 

NHDOT, Carol Morris, Morris Communications; Russ Charette, MaineDOT 

Welcome/Meeting Overview: Carol Morris, Morris Communications 

• Welcome 

• Update on Stimulus Application/BICA - 10 minutes 

• Study Schedule Update - 5 minutes 

http://atwww.mainenhconnections.org/
http://atwww.mainenhconnections.org/
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• Traffic Forecasts - 10 Minutes 

• Fatal Flaw Analysis: Discussion - 1 hour 

• Brainstorm New Alternatives - 20 minutes 

• Next Steps - 10 minutes 

Stimulus Application: Bob Landry, NHDOT - Out of 20 states accounted for so far, there were 

$6 billion worth of applications. (Subsequent to the meeting, it has been estimated that all 

applications total approximately $57 billion, competing for the $1.5 billion of available 

funding.). 

• We got our application in on September 15, asking for $70 million for Memorial Bridge 

rehabilitation and $10 million for the State Pier. 

• 100 pages of support letters were included, which we really appreciate. 

• The full application can be found at www.mainenhconnections.org/updates. 

• The I-95 bridge inspection is going on right now—the Memorial Bridge inspection report 

should be finalized by the end of the month, which will give us a better sense of the dollar 

estimates needed to fix the bridge. 

• We will need to look at what's different between HNTB's rehabilitation plan from 2003 and 

what comes out of these new inspections - how would the rehabilitation work need to change. 

• Q. I'm new to the area, is Memorial Bridge the one that starts on State St.? 

• Bob: Yes. 

• Q. When do you expect to hear about whether we get the grant? 

• Bob: They're hoping to make selections by mid-January. 

• Q. When you're talking about the stimulus, is it Maine and New Hampshire together? 

• Bob: Yes, we applied jointly for the Memorial Bridge. And aside from that, NH alone 

requested funds for the State Pier. We did that in conjunction with this big project because we 

heard USDOT would look favorably on port projects, and because of the proximity of the pier to 

the lift bridges  

• Q. When will reports on the high-level bridge be made available? 

• Bob: We don't know that yet. 

Study Update/Schedule Review: Carol Morris, Morris Communications 

http://www.mainenhconnections.org/updates
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• In October and November the Study Team will be undertaking the ongoing fatal flaw 

review. 

• In December we'll be bringing the results of the analysis back out to the public. 

• During the interim period, prior to December, we'll be meeting with the Stakeholder 

Committee to get their feedback. Once the final decision on which alternatives stay on the list is 

made in December, we'll begin to analyze the final list of alternatives in greater detail. 

• By January/February, should we receive approval for Memorial Bridge TIGER funding, 

we'll take the analysis of that bridge off the table and continue with the Sarah Long. 

Future (2035) No-Build Conditions: Paul Godfrey, HNTB 

• As with all transportation studies, we will establish a computer travel demand model for this 

study. A "No-Build" alternative is necessary so we have a benchmark with which to compare 

alternatives. 

• We assume that future no-build conditions in the year 2035 will include the following: 

 Memorial Bridge is closed 

 Sarah Long remains but has reduced weight limits. 

 The Albacore connector is open to all traffic movements 

 We see traffic volumes in our study area growing about 24%. That's about average. 

We've seen over the past decade that traffic grows about 1% a year, so 24% is about 

right. Aren't the growth assumptions the same regardless of which bridges are open?  

 Most traffic will shift over to the Sarah Long and it will be at capacity; the rest will go to 

the I-95 high-level bridge. 

 A small percentage of displaced traffic would probably choose not to cross the river. 

• Carol: Paul, can you explain more about the no-build model and why we do this? 

• Paul: It's required as part of this study by federal law - NEPA (the National Environmental 

Policy Act). For all the alternatives that we're going to analyze and share with you folks, the no-

build has to be there as a basis for comparison. We can't go in with the assumption we're going to 

do something. The no-build is a litmus test. It allows the comparisons to be much easier to 

understand—you need one solid benchmark to know the degree of things getting better/worse. 

• Q. You're going to look at the increased traffic on I-95 right? 

• Paul: Yes. 
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• Paul: In the no-build scenario for 2035, the Sarah Long is already at capacity, so traffic 

would have to go elsewhere. What we're going to be looking at this fall is how these increased 

volumes will affect the local areas surrounding the bridges (to the north and south). 

• Q. When you say no-build option for Memorial, would that mean the bridge would stay 

open for pedestrians, etc? 

• Paul: I really can't answer that question. Everything you just described is possible, but there 

are questions. 

• Bob: I can answer it. It won't be open for pedestrians. By 2035, the lift spans won't be 

working. On top of that, you're talking a million dollars a year in maintenance and operation 

costs just to keep it functional for pedestrians. 

• Paul: To Bob's point, every alternative has a cost. And no-build has a cost as well, because 

if a bridge can't function, there will be a cost to remove it. 

Fatal Flaw Analysis and How it Works: Paul Godfrey, HNTB 

• Used to evaluate and screen the full range of alternatives (solutions) identified 

• The remaining feasible alternatives receive a "Higher" more detailed level of analysis 

• Fatal flaw screening: 

 Does the alternative satisfy the Study purpose, need and goals? 

 Does the alternative have significant impacts? 

 Is the alternative permittable? 

 Is the alternative financially/physically feasible? 

 Is the alternative not clearly inferior to other alternatives? 

• If any of the alternatives don't meet these criteria, we document them and set them aside 

• All of the alternatives identified by the steering and stakeholder committees, public and 

agencies will be considered under the fatal flaw analysis. 

• Once we have discarded those alternatives that are clearly not feasible and so do not pass 

the fatal flaw screening, we will evaluate the rest in greater detail. 

Fatal Flaw Draft Matrix: Paul Godfrey, HNTB 

• This matrix shows how we conduct the fatal flaw analysis, a "tool" to funnel solutions. 

(Refer to PowerPoint presentation) 
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• The criteria you see along the top of the matrix are based on the Purpose and Need 

Statement and regulatory requirements. 

• Under Fatal Flaw, we don't look at everything. Aesthetics, color, how it looks— that's not 

critically important right NOW. It will be later on, but it's not a "showstopper" at this stage. 

• I'd like to walk you through the matrix so you can see how we might evaluate a certain 

alternative. We have 15 criteria. Things such as lifecycle costs—we want to really understand the 

comprehensive costs of building, operation and maintenance. We look to extrapolate those costs 

over 100 years. Other criteria we look at are wetlands and natural resources—is the alternative 

disrupting or affecting neighborhoods, resources, etc? 

• We'll also use our travel demand model in conjunction with the matrix—that data can help 

provide answers to the effects of the different alternatives. 

• Q. With the no-build option, where does business employment tax revenue get assessed if 

suddenly there are people not crossing the bridge to get to the other side? 

• Paul: That type of economic evaluation would come in the January 2010 analysis— part of 

the more detailed analysis of feasible alternatives. At this point, those factors are not going to 

keep or not keep any alternative on the table. It IS important, but it's something that will come 

into play when we're down to the final few alternatives. 

• Carol: Also, it takes a lot of work to gather all that detailed data, some of which we do not 

have at this point, so the current criteria allow us to move forward with the immediate issues. 

• Paul: We don't do this in a vacuum. We bring this back to you, we want your 

thoughts/feedback/ideas. I guarantee there will be a few alternatives that we'll debate and 

discuss; other alternatives will probably go away quickly. 

Hypothetical Fatal Flaw Analysis: Paul Godfrey, HNTB 

• We just want to do a hypothetical today, anyone have something they want to use as our 

example? 

• Bob: Let's do the no-build option.  

• (Group conducts assessment; no-build receives 8 red (negatives), 4 yellow (neutral) and 3 

green (positives). Click here for Matrix and more detailed info on criteria.) 

Brainstorm Session from Stakeholder Committee—Memorial Bridge Alternatives 

• Ped/Bike/Cars only 

• Rehab: "as is" but historic 

• Rehab with bike lane 
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• Replacement with lift bridge - not historic 

• Replacement with increased clearance 

• Replacement with new alignment 

• Replacement with draw bridge 

• Replacement with fixed span 

• Replacement with mid-level moveable 

Brainstorm Session from Stakeholder Committee—Sarah Long Bridge Alternatives 

• Rehab: "as is" but historic 

• Rehab with bike lane 

• Replacement with lift bridge - not historic 

• Replacement with increased clearance 

• Replacement with new alignment 

• Replacement with draw bridge 

• Replacement with fixed span 

• Replacement with mid-level moveable 

• Replacement with vessel improvements 

• Replace or rehab with rail only Other Alternatives suggested from Stakeholder Committee 

• Vehicle tunnel 

• Rail tunnel 

• No bridges at all 

• Ferry (s) 

• Mono rail 

• Single high level bridge 

• Add trolley to Memorial Bridge 

• Light passenger rail 

Summary of Stakeholder Input: Paul Godfrey 
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• Memorial Bridge Alternatives 

 

1. Rehab on existing alignment/same clearances 

2. Replace on existing alignment/same clearances 

3. Replace on existing alignment/mid-level bridge 

4. Replace on existing alignment/high-level bridge 

5. Close the bridge to all traffic 

• Sarah Long Bridge Alternatives 

 

1. Rehab on existing alignment/same clearances 

2. Replace on existing alignment/same clearances 

3. Replace on existing alignment/mid-level bridge 

4. Replace on existing alignment/high-level bridge 

5. Close the bridge to all traffic 

To better explain what some of these alternatives are, I'm going to show you a graphic (Refer to 

PowerPoint Presentation). Anytime we talk about rehabilitation, we assume the alignment stays 

the same. When we talk about replacement, we can keep it on the same alignment, or we could 

put it immediately upstream or downstream (change the alignment) When we're talking about 

replacement, you can have mid-level, or high-level. If you were to replace the Memorial with a 

mid-level bridge, it would have to be longer or it would be too steep. If you did a high-level 

bridge (150 feet in the air) the end access points would be way out into Portsmouth or Kittery. 

• Q. Is rail viable in a tunnel? 

• Paul: Good question - I don't know at this point. 

• Q. Did you ever do a study on the people who walk across the bridge? 

• Paul: Yes, we did that this summer. It gave us great insight into usage of the bridge. 

• Comment: I think more people might bike across the bridge if it were safer. 

• Paul: Our travel demand model is pretty robust. We know that certain trips are easier to 

walk/bike than drive. We'll look closer at that, to see if there are unmet bicycle/pedestrian needs. 

• Comment: I think there are unmet needs. 

• Carol: For pedestrian too, or just bike? 
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• Comment: I think probably just bike. 

• Paul: Thank you, it's a great comment and we'll work to better understand it. 

• Comment: Given the Memorial Bridge, with the exception of New Year's and 4
th
 of July, I 

think we could change the lift span schedule from 10 pm to 6 am - keep it up all night. 

• Comment: Do you really want an open lift bridge that's unsupervised? 

• Comment: Well, you'd have to have a barrier. 

• Bob: Yeah, that'd be a security issue.  

• Q. Will the connections study include cost of analysis for rehabilitating two bridges from 

the TIGER grant? 

• Paul: We are doing cost-benefit analysis as part of this study. 

• Q. Will there be discussion of potential impacts? Sharp lines on a graph can look so 

surgical—whereas the true impacts of an offline alternative may be much wider. Will you 

address the realities? 

• Paul: When we are actually looking at alternatives, we will place the lines very carefully to 

miss whatever we can. That's why we map all the historic, natural and human (homes, 

businesses) resources. 

• Q. And these lines you say do NOT take resources into account at this time? 

• Paul: Correct, they're JUST hypothetical’s. The hard part of the process is, we're going to 

come back here with a lot of information. You'll have questions—why did you go this way as 

opposed to that way, etc, and we'll answer those questions as best we can. We're going to take a 

lot of time so everyone is comfortable with what is proposed. 

• Q. When we start to evaluate results of fatal flaw, if they're significantly different from what 

we have now, is it possible to do photo simulations? 

• Paul: My opinion is we might not need that at the fatal flaw level, but it might reach that 

phase when we get to the final list of alternatives. 

• Gerry: With the fatal flaw, we may see things that don't PRECLUDE options, that is, we 

would not take them off the table yet, but that might raise flags that we'll take into consideration 

• Q. You ran through the no-build scenario, and have probably a dozen more scenarios. Who 

makes those decisions? 

• Paul: We take the first stab, based on all our data, resources, etc. We want the outcome to be 

as quantitative as possible. We use hard information to say, should this box be green? Should it 

be red? 
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• Q. When you say WE, do you mean consultants AND transportation agencies?  

• Carol: By WE, first it would be the Steering Committee, and then we take it to the 

Stakeholder Committee. Then we bring it to you. 

• Q. To what extent will the decision already be made before it comes to the public? 

• Paul: No decisions will be made until it’s fully vetted by the public. 

• Carol: When we get to evaluating the FEASIBLE alternatives, that's when it might get 

tough. But we'll take it through all three levels, from the Steering Committee to Stakeholder 

Committee to the general public. 

• Q. Is there a run out time on Memorial Bridge? Every time I go over it I say a prayer. 

• Bob: Last year, we were estimating 2-5 years. We'll know more when final inspection 

reports become available. 

• Q. It's my impression that the decision makers at the end of this process are the two state 

departments of transportation working together? Is that correct? 

• Paul: Yes. 

• Q. You talked before about doing pedestrian/cyclist surveys. You didn't mention numbers—

if the bridge is not fixed, will those people then use cars? And is that factored in to your travel 

demand model? 

• Paul: Yes. For example, pedestrian trips would drop significantly. We took all those 

walkers/bikers and added them to automobile figures. 

• Q. When the surveys were being done, we drove across, and we weren't stopped. Was there 

some kind of criteria to determine who you stop? 

• Paul: In order for a survey to be valid, it all has to be completely random. We also don't 

need to stop all cars to get a statistically valid accurate sample. 

• Gerry: Also, if they noticed traffic starting to build up, they'd wave people through. 

• Q. If they did away with the Memorial Bridge, would you add exits and entrances to Sarah 

Long? 

• Paul: The logical answer is yes. We'd say, are there connections that can be readily made 

that would improve the flow of traffic?  

• Q. I'm assuming you didn't ask the people driving if they would bicycle if the bridge was 

different? 

• Paul: Correct, we just asked factual information, nothing subjective. 
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• Q. What happens if we don't get stimulus? Is there a budget we're working with? 

• Paul: I won't answer for the DOTs, but I will say they're both committed to the outcome of 

the study 

• Q. In the alternatives, do you have a sense of cost benefits of different types of bridges (i.e. 

high span, lift bridge, swing bridge.)? 

• Paul: There are certainly differences, some are more expensive to build, others are more 

expensive to operate and maintain. That will be something that might come into play in the more 

detailed assessment, but not in fatal flaw. 

Upcoming Meetings: Carol Morris, Morris Communications 

• October/November: Steering/Stakeholder Committee Meeting(s) to check in on Fatal Flaw 

Analysis 

• December: Public Informational Meeting(s) on Fatal Flaw Analysis results 

• Q. If stimulus proposal is accepted, what happens? 

• Paul: We would modify the study, because stimulus only accounts for the Memorial Bridge. 

We would then shift focus to the Sarah Long. 

• Q. So rehab would start immediately on the Memorial? 

• Bob: Yes, that was a criterion for the application. We'd be shovel-ready to bid the project in 

February. 

• Q. So when would it be worked on? 

• Bob: They'd be on the ground in May 2010, and the bridge would be back open by 

October 2012. 

• Q. You couldn't do one lane at a time?  

• Bob: No. We found out during the last bid process that that adds to the cost of the rehab 

significantly. 

• Paul: As always, we appreciate your time and effort. Stay connected to the website for 

updates. Thank you. 

The meeting ended at 7:40 pm. 

 

 

Public Informational Meeting Report 
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December 16, 2009 

Portsmouth High School, Portsmouth, NH 

Presenters: Paul Godfrey, HNTB; Carol Morris, Morris Communications 

With the support of: Gerry Audibert, MaineDOT; Bob Landry, New Hampshire DOT 

All slides referenced can be found in the PowerPoint for the meeting. Meeting began at 6:05 pm. 

Carol Morris: 

Welcome everyone. This is an absolutely great turnout. I would like to thank the media that 

helped put the word out about this public meeting as well as the folks from Seacoast Area 

Bicycle Routes, who sent out emails. I'm Carol Morris, and I'm responsible for public outreach 

for this study. Tonight, we'll primarily talk about the results of the Fatal Flaw Analysis - what 

bridge options are still on the table and what is being eliminated. Perhaps you had a chance to 

look at the maps in the hall on the way in. We'll go through them one by one and talk about 

which ones are on - and off - the table. 

Bob Landry: 

I'll give a quick Memorial Bridge repair update. As most of you know, we did have something 

come up during inspection that needed addressing. We started repairs and reopened the bridge 

earlier than expected. Refers to Memorial Bridge Update slide. This repair was similar to the 

ones done in 2004. With a review of the structure, we still do have 1- 3 years of life available. 

Any questions? 

Q: Is that 1- 3 years to rehab? 

Bob: Yes. Engineers do debate that issue. Anything is able to be rehabbed. The question is when 

is it feasible to rehab vs. replace? If you were working on an old house, for example. 1-3 years is 

the life we see right now. If we get the TIGER funding, it will take about 2 years to construct 

outside of that window. 

Q: What part of it is failing? 

Bob: I don't have the report in front of me. The 2008 contract plans showed replacing the lift 

span. That's the worst.  

Q: There was a bridge repaired recently on the southern end of Lake Champlain. When 

Memorial was inspected, was the underwater structure also inspected? 

Bob: Yes, the piers of the Memorial are in good shape. 

Q: What traffic data was collected during the closure? 
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Paul: We collected data on the two open bridges - the I-95 and the Sarah Long - to understand 

what effect the Memorial closure had on the two other bridges. We're still reviewing it and will 

have an update soon. The volume of traffic on both went up. 

Q: Will you post those findings online? 

Paul: Yes. 

Q: Why was it allowed to deteriorate to such an extent? 

Bob: That's an interesting and difficult question to answer. The major reason is that the 

(MaineDOT and NHDOT) departments both have financial needs that outweigh the resources. 

All over the US, there is not enough funding to address the infrastructure needs. 

Q: Thank you. Thanks to the DOTs for the effort they made during the holiday season to get 

repairs done and Memorial back open. I know you worked hard and turned things around quick. 

During the time that it was closed, in addition to the traffic data, do you have economic impact 

data for the businesses in both downtowns?  

Carol: I met last week with both Chambers of Commerce - on both sides of the river -and 

Stakeholder Committee members. When you do a study like this, you need quantitative, not 

qualitative, data. For example, retail sales tax data. Unfortunately, Maine reports retail sales tax 

via the Kittery Economic Survey Area, which goes up to Ogunquit and over to South Berwick. It 

did not break out the smaller section we were interested in. And there's no sales tax in New 

Hampshire, so that's not an option. Long story short, we haven't discovered a way to measure 

what happened. November is also historically a bad month. 

Continued: You could at least ask for input from the businesses for during that period of time? 

Perhaps ask the Chambers? 

Carol: We talked to the Chambers. As we get further along in the study, we will do some level of 

economic analysis. The business folks would have to give us audited sales data for us to be able 

to use it. That means factual information for that time period, which is often difficult to get 

because it's proprietary and so business owners have been historically reluctant to give out this 

type of information. Both Chambers agreed it's not a good way to move forward now and they'll 

work with us to determine how to figure it out. 

Continued: What if businesses volunteer that information? I know it's somewhat anecdotal but 

maybe better than nothing? 

Carol: I would be wary of potentially incorrect data vs. nothing at all. 

Comment: Businesses on the other side of the bridge saw a decrease in sales. The DOT tried to 

get it done as quickly as possible.  

Carol: That's a good segue to the last bullet on this slide. Whether we get stimulus money or if 

the study shows the bridge needs to be rehabbed or rebuilt, it is going to take two full years of 
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construction, during which time the Memorial will be closed to all traffic. It's a significant 

impact on those businesses. The Chambers are willing to help them and us plan for it. 

Q: Did you say they will be closed for two years? Meaning no pedestrians, even? Carol: That is 

the way it looks. Q: What about waterborne? 

Bob: The contractors will find a way to make the river accessible. 

Q: The center span remains up? 

Bob: It's up to the contractor to decide. They can either maintain the lift or remove the center 

span. The previous contract documents allowed closure of the navigation channel for two periods 

of 10 days overall. Waterborne will still be there. 

Continued: So two years for bikes and pedestrians. No parking in the shipyard. How will we get 

people from Portsmouth to Kittery? 

Bob: The previous contract identified a shuttle service from Portsmouth to Kittery, a van that 

would have the capability of carrying pedestrians and bikes 19 hours of the day, 7 days a week. 

So there's just a period of time it would not operate in the early morning hours. 

Continued: In past meetings, ferry was brought up as an option. 

Bob: That was looked at and someone offered to do ferry. We didn't specify the means. But 

based on the price from bidders, ferry is not economical vs. van service. 

Cont: It seems that ferry would be more efficient - you wouldn't have traffic issues. 

Carol: It is a question of money. One more question, please. 

Q: Two years: is that absolute, no matter what? 

Carol: Yes. 

Comment: In November, businesses lost substantially, up to 30 - 40%. If you do the repairs, I 

assume we'll use local contractors, which is a good economic benefit. 

Carol: Thank you. 

Paul Godfrey: 

Regarding the stimulus application, there's not a lot of new news. Refers to Stimulus Application 

Update slide. The Maine and New Hampshire DOTs jointly submitted the application for the 

Memorial Bridge and expect a decision in January of next year (2010). How might this affect the 

study? If successful, we'll modify the study to assume the rehab of the bridge as a given. Then 

we'll shift to focus on Sarah Long. If we're not successful, we continue on the same path as now. 

In either case, the study schedule is the same. The decision will be reached by June of next year. 
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Fatal Flaw Analysis: I'm going to be throwing a lot of info and maps and numbers at you over 

the next 45 minutes. We are happy to answer questions and if we are not able to tonight, we'll get 

back to you as quick as we can. All will be posted on the study website. I do want to get out of 

here on time. If you need more detail, I'm happy to talk after the meeting. 

The study team has been neck-deep in the Fatal Flaw Analysis the last three months. It's a high-

level assessment of the options and alternatives identified to date. These options and alternatives 

have not come from us, but from you: the Stakeholder and Steering Committees, and the public. 

Just for clarity, what do I mean by "option" and "alternative?" 

• An ALTERNATIVE is a combination of a Memorial Bridge option AND/OR a Sarah Long 

Bridge option OR is a brand new alternative on a new alignment 

• An OPTION is one piece of the ALTERNATIVE. 

• An ALTERNATIVE is an entire solution. 

We look at them independently because it helps us make things less confusing. 

Fatal Flaw Process: We started with the Purpose and Need Statement you found on the handout 

table. It's our roadmap. We created 16 different criteria, in collaboration with the public. At the 

end of the day, we had 63 alternatives, with 8 Memorial options, 7 Sarah Long options, and 4 

new alternatives. There's also the no-build. 

Round 1: It's just like a boxing match. We compared them against Purpose & Need, to see if the 

option met those points. We also looked at mobility, accessibility, and resource impacts - 

historic, natural, schools, homes. If you eliminate a bridge, is there enough capacity from a 

vehicular perspective? 

We met with the Steering and Stakeholder Committees last month to review the results of the 

Round 1 Fatal Flaw process, and this resulted in 29 alternatives remaining (34 eliminated). What 

I want to do now is go through the ones that have been eliminated. 

Alternative 1, High-level bridge: This would be a new bridge approximately halfway between 

the Sarah Long and Memorial. Both would be closed and removed but the Sarah Long would 

maintain rail. When we talk high-level, it is fixed - does not move - and is 150 feet off the water. 

This would allow ships to pass without opening. Alignment from Portsmouth south of Hanover 

and ties in at Walker St. in Kittery. Could the alignment be different? Sure, but in any case, this 

one is a reasonable location. Impacts - those yellow blobs - we would anticipate many impacts, 

including the removal of both historic bridges, the Hill District, work in the Portsmouth local 

historic district, numerous property impacts. Our recommendation is that this be eliminated. 

Alternative 1A, new low-level bridge: This is similar to the Memorial's height today, 20 feet off 

of the water. Anytime a ship comes, it would need to open, is movable with a lift span. In Kittery 

the movable touchdown is the same, with a connection to both Route 1 and the Bypass. 

Portsmouth ties in at Market Street. The impact is a little less. There is the demolition of 
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Memorial and Sarah Long. Portsmouth historic district, 10 - 11 homes in Kittery, the wetlands. 

We recommend elimination. 

Alternative 1B, Mid-level: At Memorial, we have 4,000 openings per year and at Sarah Long we 

have 3,600 per year. We took a look at openings data to get to the notion of making the bridge a 

little higher but not high-level. We add 50 feet of vertical clearance and reduce bridge openings 

by half. Impacts in Kittery are about the same, in Portsmouth we carry over farther and are 

grade-separated over Market Street. In Kittery, 10 - 11 homes, wetlands. We also have the Hill 

historic district, being impacted, many businesses and properties. Again, we recommend 

elimination. 

Alternative 2, Tunnel: We looked at everything to make sure we did due diligence. This is a 

tunnel 50 feet below bedrock and 7500 feet long. Lots of impact. Rail remains on the Sarah 

Long. The study team recommends elimination. 

Q: Is cost a criterion? 

Paul: Not for Round 1. 

Continued: No one talked about the costs. 

Paul: We look at cost in later rounds. Right now we're using just a few criteria and eliminating 

those with major impacts. Although, a tunnel costs about $200 million. 

Alternative 3, Ferry: We have the potential to replace both bridges with a ferry. We'd still have 

rail on the Sarah Long. A ferry crossing from Portsmouth to Kittery. This option failed because it 

could not accommodate the traffic that needs to cross. We looked at it and we documented it. 

This will be eliminated. 

Q: As far as ferry, is it only a car ferry option? What about pedestrians and bikes?  

Paul: We cover that later in the presentation, so let's talk about that then. 

MB3, Mid-level on alignment: This is exactly where Memorial is today. Its limits are south of 

Chapel St. in Portsmouth and before Badger Island. There is an additional 50 feet of height to 

reduce openings. Impacts: mostly Portsmouth. We'd remove the Memorial Bridge; work in the 

historic district, potentially the Warner House, the rec center. Based on this, we recommend 

elimination. 

Q: What do you mean by "impact"? 

Paul: Impact means touches a structure or property, either all or in part. We are being 

conservative. May not touch a building, but a property. 

MB3A, slightly upstream: The intent with this was to allow the bridge to be open during 

construction. End result, the Memorial is removed because two bridges in close proximity is a 

burden on the DOTS. Impact: similar impacts on Portsmouth side, removal of Memorial Bridge, 
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Memorial Park, the rec center. In Kittery, buildings and residences. Again, looking at this option 

we recommend not carrying it forward. 

MB3A, downstream: Same concept. The impact is similar. We recommend elimination. 

MB4, high-level new bridge: We replace Memorial with a fixed bridge 150 feet off the water. 

Because of the height, the limits are sizable. Portsmouth, the impact is almost to Middle St. We 

have to keep the bridge from Kittery to Badger Island. As you might expect, a lot gets impacted. 

Memorial gets removed. In Kittery, we impact John Paul Jones Park. We recommend 

elimination. 

SL5, closing Sarah Long: We looked at closing the Sarah Long to vehicles and keeping rail. We 

need to maintain rail in all options. This alternative did not survive relative to traffic. It would 

require 4 lanes at the Memorial. We can all imagine 4 lanes on Memorial and the impacts this 

would cause. This option is eliminated. 

Q: Did you look at pushing traffic to the I-95 Bridge? 

Paul: We will still need 4 lanes on Memorial. The Sarah Long Bridge carries more traffic than 

Memorial. 13,000 per day vs. 12,000 per day for the Memorial. It's not enough. Also, based on 

the current configuration of the I-95 bridge, you could not add a lane on I-95 either. 

Paul: That's Round 1. For those of you who are on the Steering Committee or Stakeholder 

Committee, that is where we left off at the November 6 meetings. Now let's move to Round 2. 

Fatal Flaw Analysis Round 2: We looked at the remaining options and alternatives and again, 

held them up to Purpose & Need. We also looked at comparable options. By that I mean similar 

options such as the on-and off-alignment, the up and down stream options. Between those types 

of choices, we can take the one with more impact off the table if the difference in impacts is 

sizable. We also looked at bike and pedestrian data. We did a Bike-Ped Origin/Destination 

Survey, stopping them and asking where they started, where they were going, and why. The data 

was very helpful. So if Memorial goes away, we find out how bicyclists and pedestrians are 

impacted. Well, the majority of pedestrians, we found, would no longer cross. Many cyclists too. 

60-70% would no longer cross or they would get in the car. That was important to see. 

Carol: I think a lot of you would say this is common sense knowledge but we needed to quantify, 

needed to have quantifiable data for the study. 

Q: I know that you discussed this at an earlier meeting. As a cyclist, I don't go over that bridge 

now because of present restrictions. That number would be bigger if you could safely ride on the 

bridge. 

Q: With a separate bike path, or having to walk across? 

Paul: The discussion for any new bridge involves bike lanes and sidewalks. 
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Gerry: I don't think we could do it with rehab options. In Maine, cyclists can travel in the travel 

lanes. 

Q: What is the volume of bikes and pedestrians? 

Paul: I don't recall. I will share this afterwards. It is significant. There is a lot of use. NEW 

NOTE: The full bike/ped report is available at http://www.mainenhconnections.org/study data/ 

Q: Did you do the survey in November? 

Paul: No, we did the bike and pedestrian survey in the summer, July. 

MB2A, low level upstream: The same height as the Memorial today. Immediately upstream. 

Impacts are: removing the Memorial, impacts to businesses on Badger Island, Memorial Park, 

the rec center, adverse effects to the Warner House, Portsmouth local historic district. When we 

compare this to rehab, this has more impact than rehab. So we recommend elimination of this 

option. 

MB2A, downstream: Similar impacts, from Badger Island to Portsmouth. Again, we recommend 

elimination. 

MB5, close the Memorial and remove it: We recommend eliminating this one. The reason is 

bikes and pedestrians. If we eliminate the bridge, there's a sizable impact to this type of traffic, as 

well as to vehicular traffic. We can mitigate it (vehicular traffic) with a 4-lane Sarah Long 

bridge. 

Audience claps. 

SL4, high-level: 135 feet off the water. That's the clearance of the I-95 Bridge. It's a fixed bridge. 

What is interesting is that we have to keep the rail on the existing Sarah Long. We'd have two 

bridges next to each other, meaning lots of maintenance for the DOTs. Impact: Port of New 

Hampshire, Portsmouth, condos, residences in Kittery. Also because of the height, we'd relocate 

Bridge Street. Because of this and the resulting need for DOT maintenance of four bridges with 

no noted cost savings, we recommend elimination of this one 

Now, let's talk about the ones being carried forward. 

No build: In every study, as required by the process, we must have a no build alternative. It will 

be carried forward for comparison purposes. I can tell you here that this does not meet Purpose & 

Need. The process requires keeping because we have to compare everything to it. This really 

isn't an alternative because the Memorial is in dire need of repair. Doing nothing is not an option. 

MB1, rehab: Rehab the existing Memorial Bridge. We recommend this be carried forward. 

Q: Have we had a full engineering inspection? 

Carol: Yes. 

http://www.mainenhconnections.org/study_data/
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MB2, replace on existing alignment: Here we'd replace the existing superstructure with a new 

bridge, on the existing alignment. The study team recommends we carry it forward. 

Q: Is there a difference in the timeline between these two? 

Bob: Not that we have seen. 

Q: Is there a difference in the cost? 

Paul: Yes. We're still working on it. Bridge costing is very detailed. 

Q: What is the condition of the structure that is underwater? 

Bob: It's in good shape, especially the Memorial. 

Q: What is the impact for these two alternatives? 

Paul: Most notable is the replacement. We'd remove the Memorial Bridge, which is historically 

eligible. 

Q: What would a replacement look like? 

Paul: We are not there yet. 

Carol: If that turns out to be the study recommendation, we'd start the design process and would 

get public input. 

Q: What's historic about the Memorial? Is it just because they are old? 

Paul: The Memorial and Sarah Long Bridges are historic structures eligible to go on the National 

Register. 

Carol: A large part is their age. 

Comment: And the design elements are historic. 

Bob: The report is on the NHDOT website, if you want further information. 

MB6, ped/bike: This would be a low-level bridge for bikes and pedestrians only, with some 

possible vehicles - service vehicles and the like. If we carry this forward, it needs to be tied to a 

4-lane Sarah Long bridge. 

Q: I think this option appeals to a lot of people who use Memorial now. I agree with it. 

Q: Would that be on the existing alignment? 

Paul: We'd have to look at the finer details. I'm not sure yet, but most likely yes. 

Q: Has there been any consideration to parking for the pedestrians crossing? 
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Paul: Not yet. That would be further down the line. SL1, rehab Sarah Long on existing alignment 

Q: Have you considered how to better connect Sarah Long to traffic from downtown 

Portsmouth? It's a big issue. 

Paul: We recognize this issue. 

Q: I live near the shipyard and believe the rail is a spur to the shipyard. Could the rail be located 

somewhere else? Other than on the Sarah Long? 

Paul: We have coordinated with the Naval Yard. It cannot be relocated. Rail must remain on the 

Sarah Long with all options. 

Carol: We looked at other naval shipyards in the country. They all use rail. There is a reluctance 

to use other options. 

Continued: Can we use barges instead of rail? 

Paul: Given the material being transported, rail is the preferred option. 

Paul: Our intent here is considering what happens for bikes and pedestrians. 

Comment: Without any changes to the Kittery side roads, replacing Memorial would no doubt 

impact business on Route 1 in Kittery. It is not appealing to some people. 

Comment. The access on the Kittery side needs to be improved. 

Q: Can you make Sarah Long into four lanes in its existing state? 

Paul: We'd have to replace it. A rehab cannot increase the bridge to four lanes. To do that we 

would need to build a new bridge. 

Comment: In addition to impacting Kittery, those of us who live near the Sarah Long may have 

homes destroyed. 

Q: How bad is the condition of the Sarah Long? 

Bob: Reports are due back soon. It's not as bad as Memorial. Many of you saw the press release. 

Maintenance crews are working there right now. We are looking at it and trying to do something 

before it's too late. We don't have a date of life on the Sarah Long right now. 

Q: Both of the options that keep traffic on Memorial give bikes and pedestrians a way to cross. 

So what do we lose with this bike / pedestrian bridge? No cars into downtown Portsmouth? 

Paul: Yes. And as comparison, the rehab of Memorial keeps essentially what is there today in 

terms of width. There is no opportunity for new bike lanes and so on. With a replacement, we 

can do some enhancements. 



 44 

Bob: Even with a rehab, we could remove the open deck, so bikers can ride across. It would still 

be narrow: a 3-foot shoulder next to a 12-foot travel lane. We would remove the open grid deck. 

Gerry: Bikes are vehicles by law in Maine and are expected to travel in the roadway. Comment: 

It is the same in New Hampshire. 

Q: In terms of a rehab, could we get a wider walkway, or a mixed-use path? Bob: We looked at 

that. Right now, the rehab option gives the existing footprint. Paul: Let us look into it. 

Q: Could you have a downstream pedestrian lane and upstream bike lane? 

Bob: How would you get them back to the proper side once you crossed? Bikes have an issue 

there. 

Carol: We're not there yet. 

Q: I'd stress a cantilevered multi-use path. We have pushed that a lot. The Hawthorne Bridge in 

Portland (Oregon) is an example. We can support you with more material on it. Please take a 

closer look. 

Paul: That would be helpful. 

Carol: Could you please email that information to me? 

SL1: rehab Sarah Long on existing: We are recommending a carry forward. This would be a 2-

lane rehab. The Memorial must remain open with this option. Rail, again, would remain on this 

bridge. 

Q: As a part of this, can you straighten the channel under the bridge? Carol: No. This is a 

disadvantage of this option. 

Paul: We could do that with a replacement of the Sarah Long. We could realign and get rid of the 

skew. 

SL2, replacement: Replace Sarah Long. 

SL2A, lower-level replacement: This is the same height as today, with vehicle and rail traffic. 

Why not downstream? There is a turning basin, which we cannot impact. All new Sarah Long 

alternatives are upstream for that reason. There are impacts on the Portsmouth side: condos, but 

not Albacore Park or the Jackson House. In Kittery, we have residences impacted. 

Q: Would you widen the bridge in this case? 

Paul: We could do either 2- or 4-lane in this case. 

Continued: Which one is more impact? 

Paul: We have a 4-lane right of way proposed, so either is doable. 
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Q: Why upstream instead of on-alignment? 

Paul: Upstream allows us to keep the bridge open during construction. Ultimately, with a new 

upstream bridge, the old bridge would be removed. 

Comment: This option lets you straighten the angle so pilots have a straighter run. 

Q: If it's four lanes, would that affect more properties? 

Paul: The footprint is wide enough to accommodate a 4 lane. But you are right. There's less 

impact with 2 lanes. But no more houses are impacted with a four lane. 

Q: How long could a 2-lane bridge sustain traffic? Is it a good idea to put in 2 lanes? 

Paul: For 30+ years, a 2-lane does accommodate the need. Not sure when we need to widen. 

Gerry: We look at putting in a bridge to last 100 years. But bridges can be built so we can easily 

add capacity (widen) as needed later on. 

Q: Have you considered a toll bridge? 

Paul: Identifying the potential of a toll is not part of this study. 

SL3, mid level on alignment: Here we get an additional 50 feet of vertical clearance, reducing 

bridge openings for river traffic by 50%. This one's tricky because we'd have two rail lines in 

close proximity to each other. We find it to be feasible. Limits are Albacore Park in Portsmouth. 

We have more impacts than the low-level: condos, but not the Jackson House or Albacore Park. 

In Kittery, we'd have residences and businesses, and the relocation of Bridge St. We do 

recommend carrying forward at this time. We see impacts but also opportunities. Less openings, 

navigational benefits. Enough to keep it on the table. 

Q: This one has impacts similar to other options but has less operational costs over time. When 

does the impact to community get considered? 

Paul: We look at that here. We're not saying there are no impacts. We see benefits. Not enough 

to say it's off the table. There are still enough benefits here. 

Q: Have you looked at cases where other bridges have neighborhood impacts? What happens in 

those instances? Is there a public outcry? 

Paul: We're not making light of the fact that we are dealing with homes. It's about balance. We 

are assessing the pluses and minuses. Any time you take property, there's an outcry. Always. 

Carol: We try to quantify that later on. Now, we are looking in a general sense. Later, we 

consider dollars and numbers of homes or businesses being impacted. 

Q: Will there still be turnarounds under the bridge? 

Paul: We haven't looked at that at this point. 
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Q: This bridge assumes rail is low-level. What does that get us? 

Paul: Both the rail and road will be 50 feet higher than today. This eliminates 50% of openings. 

Q: Can we use a detachable rail span? 

Paul: We have talked with structural folks. There are options relative to that. If this goes forward, 

we'll look at detachable spans. That detail comes later. 

Q: Can you shut down the rail for long enough to rehab this? 

Paul: With careful planning, yes. 

Comment: With this option, there will be a long, ugly ramp. 

Paul: Yes, a visual impact. 

Carol: Aesthetics are part of the Purpose & Need, so that is a consideration. 

Q: Would a visual impact like this be compensated? 

Paul: No. 

Q: Will there be more filling of the river? 

Paul: No. It stays as-is. 

SL3A, midlevel upstream: We still recommend this one because it gives us the option to keep the 

Sarah Long open through construction. Traffic would be moved to the new bridge when it opens. 

There are more impacts with this option, more properties up to the north of Route 1 and the Port 

of New Hampshire. 

Refers to Fatal Flaw Round 1 and 2 slide. 

You have heard our recommendations tonight. We've reduced down to 15 alternatives, 3 options 

for Memorial, 5 options for Sarah Long: MB1, 2, and 6; and SL1, 2, 3, 2A and 3A. And the no 

build. That's where we're at. The Steering and Stakeholder Committees have given their 

endorsement to Round 1. They did ask us to remove additional alternatives, which we left in at 

that time. We can't remove something just because someone doesn't like them. We have to 

document everything so we won't have to start from scratch later. In this round, those were taken 

out. 

Fatal Flaw Round 3: We are underway with this. The Life Cycle costs will be for 100 years out. 

We will find out if this study area can survive without the Sarah Long open. At the bottom of the 

slide, you see the criteria you helped us put together. Whatever number of alternatives comes out 

of this round, we'll carry it forward to further detailed assessment 

Next steps: Tonight you have given feedback. Are there other considerations we've missed? 

These are our next steps: 
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• Public Information Meeting: Feedback from Public tonight on alternatives/options 

• Round 3 Fatal Flaw analysis in December/January 

• Alternatives passing Fatal Flaw to have a detailed analysis against all evaluation criteria 

between January and March/April 2010. 

• Next Public Meeting - likely January/February 2010. 

There will be more opportunity for feedback and review, and another public meeting at the end 

of Round 3. Now, most of what we've eliminated so far are the easy ones. The next step involves 

more details. That's why we want you involved. Any questions? 

Q: How does the stimulus decision factor in? 

Paul: As mentioned, if we get a thumbs-up on the Memorial Bridge, we just take that as a given 

to rehab the bridge and focus only on the Sarah Long. If it's a thumbs-down, we evaluate both. 

Q: What is the life expectancy of a rehab vs. a new bridge? 

Bob: 50 years. Even a new bridge takes some effort to extend life. There are major milestones 

for deck replacement and such, especially with lift bridges. 

Q: What's the major cost between the two options? 

Bob: Construction is approximately 20% higher with replacement. And there are other factors. 

Paul: Replacements have less operational and maintenance costs. We'll share that in mid-

January. 

Q: Memorial was built when things were built solid. They don't build like that anymore. 

Paul: All bridges have a life. 

Q: How is the final decision made? A vote? 

Paul: At the end of the day, we hope one stands above the rest. 

Carol: The two DOTs make the final decision. 

Paul: That's why we're doing meetings. 

Q: Was the stimulus application made by both states as a team? 

Paul: Yes. 

Q: If we don't get a stimulus grant, where does the money come from? Paul: It will be the task of 

the two DOTs to find this money. 
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Comment: I'm a business owner in Kittery. The York Chamber is the only business member of 

your Stakeholder Committee. They have a big area to cover and have had staffing cutbacks. I 

propose you solicit input from other business owners in Kittery. 

Carol: Great idea. Can you talk to me afterwards? 

Q: When do you consider the economic impacts? 

Paul: During the more detailed evaluation. 

Q: I assume that over the last 50 years, bridge technology has changed dramatically since the 

Memorial was built. Are you aware of any big differences? 

Paul: Bridge materials aren't my forte but we will be doing that if we rebuild any of the bridges. 

Bob: A great example is the truss of Memorial. Today you'd look at a section made like a tube, 

better for long-term maintenance. It extends deck life. There are great techniques to extend 

concrete life. The balancing act is this is a historic structure. 

Comment: I wrote an article recommending a new high-level bridge where the Sarah Long is 

today. Somebody replied to me and said that was "silly." Why is it silly? The Memorial Bridge 

has been down for weeks and I saw no impact. I think this would adjust. I say, get rid of that old 

rusty junk. 

Carol: We did look at a version of your proposal and it is not recommended to be carried 

forward. You can come look closer and we can discuss it. 

Continued: Many said it was silly but it would save thousands. People come to Portsmouth to see 

Portsmouth. Closing Memorial has no commercial impact. And Kittery is just a small little street. 

It's nothing. 

Carol: Thank you for your input. Thanks everyone else so much for coming out this busy time of 

year. Please put your emails on the list to receive updates. And the slides will be on the website 

by the end of the week. 

Meeting adjourned at 7:48 pm. 
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Presenters: 

Paul Godfrey, HNTB 

Carol Morris, Morris Communications 

Agencies attending: 

Gerry Audibert, MaineDOT 

Bob Landry, New Hampshire DOT 

Russ Charette, MaineDOT 

Leigh Levine, NH Federal Highway Administration 

Jamie Sikkora, NH Federal Highway Administration 

Mark Hasselmann, Maine Federal Highway Administration 

John Butler, New Hampshire DOT 

Bill Cass, New Hampshire DOT 

Marc Dixon, NH Federal Highway Administration  

All slides referenced can be found in the PowerPoint for the meeting. Meeting began at 6:05 pm 

Carol Morris: 

Thank you for coming out on this very rainy evening. Tonight's meeting is primarily focused on 

how we're going to move forward with the study, including looking at the criteria we will use for 

the detailed evaluation, which will lead to our final recommendation in June. We'll also touch on 

the TIGER Grant, although I'm sure everyone in this room has heard the news on that, and on the 

results of the Round 3 Fatal Flaw analysis. Any questions? 

Q: What is your role in the study? 

Carol: My name is Carol Morris. I handle public outreach and communications. My name and 

phone number can be found on the study website at www.mainenhconnections.org. 

As I am sure you all know, Maine and New Hampshire did not get the TIGER Grant. We don't 

have any information on why we weren't awarded the grant. Here's what we do know: 

• Joint Maine-NH application not selected 

• Very competitive grant process 

• Moving Forward: Study scope and schedule remains the same 

http://www.mainenhconnections.org/
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• Both Maine and NH are committed to implementing Study recommendations  

• Schedule to fund/implement recommendations will depend on alternative selected  

Q: Do you know why our application was rejected? 

Carol: No, we don't. There were a lot of requests and not near enough dollars to cover them. 

Comment: A lot of the TIGER money is going to areas which are economically hard-hit. 

Q: Were both Maine and New Hampshire going to match funds equally? 

Bob: New Hampshire did offer some and the Port and City of Portsmouth did also. 

Carol: That was not a requirement, correct? 

Bob: No. 

Carol: Moving forward now, we'll look at both bridges and make a recommendation on an 

alternative: a combination of individual bridge options. Both Maine and New Hampshire are 

committed to abiding by the study results. As background, however, you all know there's not a 

lot of funding for infrastructure anywhere, so this will be a challenge. 

Here are the existing sources of potential transportation funding: 

• Regular biennial Federal transportation appropriation 

• Bond issues (subject to voter approval) 

• Special appropriations from Congress 

• Other federal funding yet to be determined 

MaineDOT and NHDOT will be developing a suitable funding approach to support Study 

recommendations. 

The appropriation is every 2 years based on a pre-formulated amount for Maine. Most of those 

funds are used for maintenance or minor upgrades only, with not a lot left over for big capital 

projects. A more common funding source for big projects is bond issues, which are subject to 

voter approval. You will see them on the ballot in November in Maine and sometimes June.  

Special appropriations - which used to be known as earmarks - are less common now. Finally, 

other federal stimulus funding is rumored to be available at some point. Both states have been 

and will continue to be working together over next few months to come up with a funding plan 

and a timeline. 

Q: Has any consideration been given to tolls? 

Carol: We're not looking at tolls as this part of study. I do not know if that will be one of the 

funding ideas the commissioners will be talking about. If there are no other questions, I will ask 
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Paul Godfrey, study manager, to talk about the Fatal Flaw Analysis as well as our analytical 

process going forward. 

Paul Godfrey: 

My presentation to you is in two parts. First, we'll look at the completion of the Fatal Flaw 

Analysis, our study team recommendations, and the alternatives we as a study team recommend 

to carry forward. If everyone in agreement - the DOTs, Federal Highway Administration, 

stakeholders, and the public - those are the alternatives we will really look at. The second part is 

to give you a clear sense of how we'll do that. What does the detailed analysis look like? I'll 

share all the parts and pieces so you can give us feedback. 

The Fatal Flaw Analysis process was an opportunity for a broad analysis of all alternatives 

generated. The initial Fatal Flaw Analysis looked at the Study Purpose and Need to get started. 

• Fatal Flaw Process 

- Broad level of analysis conducted in 3 Rounds 

- Based on Study Purpose and Need 

- 16 Evaluation Criteria identified 

- Generated 63 different alternatives 

• An OPTION is one piece of the ALTERNATIVE. 

• An ALTERNATIVE is an entire solution. 

Tonight is the last part of the discussion of the Fatal Flaw Analysis. I want to make sure 

everyone is comfortable with how we present the information here. 

Options and alternatives graphic: I wanted to come up with something to graphically represent 

our terminology. When you put two options together, that's an alternative. Or, if you have two 

new options to replace both, that also equals an alternative. 

Fatal Flaw Analysis results slide: We did three rounds of Fatal Flaw Analysis. This allowed us to 

evaluate alternatives to a certain point. If they reached the point where we saw they had a fatal 

flaw, we dismissed them. 

• Round 1: 34 alternatives dismissed (29 remain) 

• Met with Steering and Stakeholder committees in November to Review Round 1 Fatal 

Flaw Results 

• Round 2: 14 alternatives dismissed (15 remain) 

• General Public, Steering and Stakeholder Committee concurred on Round 1 and 2 findings 

at Dec. 16th Public Meeting 
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Round 3: We updated both the Steering and Stakeholder Committees on our recommendation 

and they gave concurrence. We have compiled the entire Fatal Flaw Analysis into a thick report 

that has been delivered to the DOTs and Federal Highways. Very soon, it will be available to you 

on the study website. It documents everything from the Fatal Flaw Analysis. That's a big 

stepping stone in the process. It allows us to say we started with 63 and brought that down to 

what we have today, 9 alternatives. Carol will send an email as soon as it's available online, 

about 1 - 2 weeks. 

Round 3: 

• Compared options and alternatives against these criteria: 

- Impacts at/near Port of New Hampshire 

- Order of Magnitude Life Cycle costs 

- Mobility within Study Area without Sarah Long Bridge during construction 

• Result - 15 alternatives reduce to 9* 

• includes No-build alternative  

No alternatives or options were dismissed on cost alone. Generally, our low-end option had a life 

cycle cost of $75M and the high end was with the 4-lane designs at around $250M. Bottom line 

after Round 3 is 9 alternatives. 

Now let's look at what's been considered but dismissed. 

SL3: This adds an additional 50 feet of vertical clearance. With that, we reduce the number of 

bridge openings by 50%. Rail would remain on the bridge. Because the bridge would be higher 

in the air, the area it impacted is larger. Port of NH sees sizable impacts, and it potentially 

impacts the historic district in Portsmouth, residences and commercial properties in Kittery. This 

would require relocation of Bridge Street. Based on the impacts, study team recommended this 

option be dismissed. 

Audience agrees with dismissal of this option. 

SL3A: This option is immediately upstream of the existing Sarah Long Bridge. This option 

allows the Bridge to remain open during construction. Limits are the same. Impacts are similar, 

including the Port of New Hampshire, more in Portsmouth, and about the same in Kittery, 

including Bridge Street relocation. Again, all the information told the study team to dismiss this 

option. 

Audience agrees with dismissal of this option. 

Those were the only ones dismissed in Round 3. Now let's look at what's being carried forward 

for further study. 
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No-build: The no-build is an alternative that has to be a part of the process. Under this scenario, 

the Memorial Bridge is closed, the Sarah Long Bridge remains open. Note that this does not 

meet our Purpose and Need. But again, it must continue to be included in the study just as a 

baseline comparison. 

Audience agrees with carrying this forward. 

MB1, rehab on the existing alignment: This is a rehab of the existing Memorial 2-lane bridge. 

We recommend carrying it forward for detailed evaluation. 

Q: With the no-build, is the Memorial Bridge removed? 

Paul: Yes, it would be removed. This option is required as part of the process for comparison. 

We recognize it does not meet Purpose and Need. 

Q: With the rehab alternative, would the components use the latest technology for the lift action? 

Paul: It's probably a replacement of equipment. If there's an opportunity for new technology, 

we'll use it if it makes sense - that type of detail comes in final design. The potential is there. 

Continued: Wouldn't we have the same problems we have now down the road with certain bridge 

parts? Wouldn't a replacement bring less problems? 

Paul: The question between rehab and replacement - the key here is that we want to make sure all 

these options have a long and useful life.  

Q: What's the life span for a rehab? 

Paul: All of the options we carry forward can, be it either rehab or replacement, have a 100-year 

life span. 

Q: What is the cost of MB1? 

Paul: I don't recall the exact number, but the rehab is one of the lower cost items. It will be 

available in the detailed Fatal Flaw report. 

Audience agrees with carrying this forward for detailed evaluation. 

MB2: This is a superstructure replacement - from the piers up is replaced. Everything below 

deck - piers, foundation, and so on - is left in place. This is a 2-lane option. We recommend it be 

carried forward. It's slightly more costly than a rehab. 

Comment: I remember in the paperwork you gave us that the Memorial has design flaws. 

Paul: With a rehab, some of the existing substandard elements remain. The opportunity with a 

replacement is you can have wider lanes, shoulders, and other improvements. 

Continued: Haven't there been any changes in engineering technology? 
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Paul: We are looking into that. As we finalize costs, we will make sure we look at all technology 

available. 

Q: Will the bike and pedestrian lanes on a replacement be the same configuration? 

Paul: That kind of detail comes in the detailed evaluation: shoulders, sidewalks, how wide lanes 

are, etc. 

Carol: Steve Workman has some good input here from a bicycle perspective. Now would be a 

good time for him to share it. 

Steve: My name is Steve Workman. I'm on the Stakeholder Committee and a Bridge Street 

resident of Kittery. I work in the bike / pedestrian area for the New Hampshire Seacoast 

Greenway. We talk a lot about deficiencies facing the Memorial Bridge. As of today, I've 

released a white paper about shared use paths. Goals of this paper are to detail what the 

deficiencies of the Memorial area and improvements. Portland Oregon's Hawthorne Bridge is the 

sister bridge of the Memorial - same designer - and side-by-side you can really compare issues. 

Portland is further ahead of us in terms of their attention to bike / pedestrian issues. They have 

rehabbed their bridge to be more bike and pedestrian-friendly. You can look at it in my paper. 

We can do this on a smaller scale. This is not intended to be divisive but a starting point for 

dialogue. Find something we can get behind. Hard copies are on the table. And it will be posted 

on the study website. 

Q: For bike and pedestrians, can we have wider sidewalks on both sides? Paul: We're looking at 

what we can do. 

Continued: Is the substructure below the road in good condition? 

Paul: It is fine at this time. 

Continued: What about decay? What about rust from the road down? 

Paul: That will be looked at in the next phase. 

Audience agrees with carrying this forward for detailed evaluation. 

MB6: This would be a bike / pedestrian only bridge, no vehicles. On existing alignment, 

replacing the existing bridge. What could this be? A lift bridge? A fixed bridge? A pontoon 

bridge with a lift in the middle? We will look at all feasible ideas. 

Q: Does this include keeping the upper structure intact like the General Sullivan Bridge? 

Paul: No. If we were to maintain the bridge as-is, why not have cars on it? 

Comment: With bikes and pedestrians only, we'd have adverse impacts to businesses and access. 

Paul: That's what we need to look into. 
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Q: What about emergency vehicles? 

Paul: It depends on design. 

Q: What about the political considerations for a shared use bridge - bike / pedestrian only - will 

both states commit dollars? 

Paul: I won't speak for Maine or New Hampshire. 

Bob: The state of New Hampshire usually passes bike/pedestrian bridge maintenance and 

operation on to the municipalities. 

Q: What about evacuation routes? 

Paul: That's one of the evaluation criteria. 

Comment: Factoring in the loss of tax revenue - tax values will go down... 

Paul: We have some slides on that topic coming soon. 

Q: How do you meet the first two goals without having vehicles on this bridge? 

Paul: We need to make a determination if this region could function adequately and safely. 

That's part of the process. 

Comment: Emergency vehicles have to get across. 

Paul: If MB6 is the recommended option, we would need to have a 4- lane Sarah Long Bridge 

because you remove vehicles from the Memorial. 

Comment: That will screw up both traffic circles. 

Q: Is there any business data from when the Memorial Bridge was closed? 

Paul: Coming soon in the presentation. 

Q: What's the cost difference between a 4-lane Sarah Long vs. a Memorial replacement? 

Paul: A 4-lane Sarah Long is 50% - 60% greater cost than a 2-lane. We will have those numbers 

soon. 

Q: For MB6, do you have economic data on the loss of trade because there are no vehicles 

crossing to Badger Island or Kittery? 

Paul: That's coming soon. 

Q: What about a covered bridge? 

Paul: I hadn't thought about. At this stage, we're deciding what's the best general alternative to 

carry forward. Design comes later. 
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Continued: I read that a covered bridge is easier to maintain. 

Paul: Well noted. 

Audience agrees with carrying this forward for detailed evaluation. 

SL1, rehab of the existing Sarah Long Bridge: This option would have the same navigational 

opening. Study team recommends we carry forward. 

Audience agrees with carrying this forward for detailed evaluation. 

SL2, replacement ether 2- or 4-lane. A 2-lane option would be a superstructure replacement, 

maintaining the existing vessel opening. A 4-lane replacement gives us opportunity to improve 

the vessel opening. This option is on-alignment, so the bridge would be closed for a length of 

time. We recommend carrying it forward. 

Q: If you make it a 4-lane, it impacts the traffic circle because you would have to make the 

approaches wider. Businesses would have to move back. 

Paul: That is not actually true - the he approaches in both directions are already 4 lanes, so the 

right of way exists. It would have minimal impacts. 

Q: What 's the advantage of replacement vs. rehab? 

Paul: A rehab is taking the existing structure and rehabilitating it to lengthen life. Replacements 

are brand new. In a rehab, existing bridge configurations stay the same. In a replacement: you 

can consider improvement. A replacement is more costly. This is a finer detail that we will get 

into. 

Comment: You can make bike and ped additions to a rehab bridge - when you read Steve's white 

paper you will see that. 

Q: Does replacement include replacing the rail bed? 

Paul: Yes, a new rail line. All Sarah Long options maintain the rail. Q: Look at how the ships 

pass under the Sarah Long. If you leave it, there would be no change with the traffic pattern. 

Paul: The opportunity with a replacement is to improve clearance on the river. 

Q: In Woodsville, New Hampshire, a cantilevered sidewalk was added to a historic bridge. With 

SL2, the 2-lane replacement - wouldn't we try to correct deficiencies with river traffic? 

Paul: Depending on the cost. 

Bob: Those costs are based on replacement of superstructure and substructure. Paul: My mistake, 

then yes, we would. 

Q: When you say Sarah Long will see 50 - 60% more costs...? 
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Paul: The cost depends on whether it's a 2- vs. 4- lane bridge. 

Continued: With all the upkeep needed for a rehab, is it still only 50 - 60% more? 

Paul: Rehab has a different cost.. .we are considering that in a separate criterion, as you will see. 

Q: Are you taking the maintenance for 100 years into consideration? 

Paul: 100-year costs include the capital to rehab or replace it, plus the operation and maintenance 

required. 

Q: The Memorial Bridge was original. Then came the Sarah Long. Then the I-95 Bridge. We 

can't get rid of the Sarah Long because the Navy wants it. So the federal government should fund 

it, right? 

Paul: Rail is not the only reason the Sarah Long must stay. There is more traffic carried on the 

Sarah Long than the Memorial and it is essential from a transportation perspective. 

Continued: But we can't get rid of the Sarah Long? 

Paul: Not having the rail is a fatal flaw. We have been told we need the rail. 

Continued: The federal government should put in some money. Paul: Point taken. 

Audience agrees with carrying this forward for detailed evaluation. 

SL2A: The benefit here is you can maintain traffic under construction. It can be 2- or 4-lane. 

You can improve or widen the clearances. There are some impacts on both sides. It depends on 

how many lanes. That gets determined in the detailed evaluation. 

Q: How much life is left in the Sarah Long? The Memorial Bridge is under pressure with a 

shorter life. Do we phase construction? 

Paul: That is likely, because the reality of closing both bridges at same time would be a huge 

impact. I'd guess it is likely a phased approach. 

Gerry: The Sarah Long has 5 - 7 years of life before work is needed. Memorial has 1 - 3 years. 

Q: With replacement is the original structure dismantled? 

Paul: All these replacement options remove the existing bridge. These are historic bridges. So 

that cannot be done lightly. 

Q: Removed, do you mean pilings and all? 

Paul: Yes. 

Q: What about marine approaches? Would they be wider? 
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Paul: Yes. In our discussions with the Coast Guard, if we change the approach, the channel lines 

need to get redrawn. There could be some dredging needed to widen the channel. We do not 

know that for sure yet, as this is all part of the detailed analysis. 

Q: Would this proposal include a smaller navigation cut toward the Maine side? 

Paul: Yes. 

Bob: That is part of the current Coast Guard permit. Paul: Fatal Flaw Analysis final results: 

• 63 alternatives reduced to 8 alternatives plus No-Build (9 total) 

- 3 Memorial Bridge options 

• Rehab (2-lane) 

• Low-level replacement on existing alignment (2-lane) 

• Pedestrian/Bicycle Only Bridge 

- 3 Sarah Long Bridge Options 

• Rehab (2-lane) 

• Low-level replacement on existing alignment (2 or 4 lane) 

• Low-level replacement on upstream alignment (2 or 4 lane) 

Q: At the last meeting we eliminated a Memorial replacement being built alongside the old. You 

eliminated it just because people did not like it? 

Paul: The question was why did we dismiss upstream options for the Memorial. It was not 

dismissed because people did not like it. When we evaluated the level of impacts to property and 

historic resources, they were relatively high, and we judged this to be a fatal flaw. 

Continued: What were the buildings? Is it because they were expensive condos? 

Paul: Anything to the other side of Albacore Park, Badgers Island, and structures on both sides. 

Compared to the on-alignment option, there was significant impact. The drawings in the hallway 

show this in detail. Take a peek. 

Bob: The existing bridge has only got 1 - 3 years of life. With an off-alignment bridge, you'd still 

have all the impacts and you would still not be able to maintain traffic on the existing Memorial 

Paul: No options were eliminated because of cost. We looked at everything. When we added up 

everything: property impacts, additional costs, the Memorial's short life span, historic impacts - 

that was enough to dismiss it. 
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Q: From your own records, there is nothing on the historic impact of the Sarah Long. We have 

the 6
th
 oldest house in the US, the oldest in NH. Your office hasn't done an evaluation on the 

Sarah Long. 

Comment (Peter Michaud): I work for the New Hampshire Historic Preservation Office -we 

review all federal funding projects. To date - we have surveyed the Christian Shore 

neighborhood. We have surveyed the Route 1 Bypass area. Today, we look at Sarah Long as 

eligible for the National Register of Historic Places. The final reports are in Concord, New 

Hampshire if you want to see them. We are not digitized yet. 

Q: If the Memorial Bridge is moved up or downstream, is the Badger Island Bridge also? 

Paul: No. 

Q: Why isn't the elimination of all vehicle traffic over Memorial a fatal flaw? 

Paul: It's a fair question. If you remove a bridge, there are impacts. We haven't looked at it in 

detail yet. What happens if we move those 12,000 cars that cross the Memorial every day over to 

the Sarah Long? We may find quickly that eliminating vehicles on the Memorial doesn't work. 

When we document that, we will know. 

Audience agrees with carrying this forward for detailed evaluation. 

Next Steps slides: We are going to move into detailed evaluation for the next 6 - 8 weeks. Fatal 

flaw was the shallow end of the pool; this is the deep end. We revisit the Purpose and Need. We 

need to point back to that to see if that criterion is met. We will evaluate our alternatives against 

44 different criteria. We are here tonight to get your reaction to the criteria? 

• For detailed analysis, expanded list of measurable criteria 

• Purpose & Need Statement/ensure all categories covered: 

- Three Transportation categories 

- One Cost category 

- Three "Quality of Life" categories 

- Two Regulatory categories 

• 18 needs and goals to be addressed 

Structural improvement Criteria: 

Structural Integrity Lift Span Reliability 

We are looking to make sure the alternative provides bridges that last at least 100 years. Q: Are 

we only looking at a lift bridge? 
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Paul: All options except one are lift bridges. The bike / pedestrian option could be different. 

Continued: What's the cost of a lift vs. a movable bridge? 

Paul: There are lift, bascule, or swing. Three types. Lift is the most cost efficient. Continued: 

What's the height of openings for the Sarah and the Memorial Bridge? Paul: 135 feet and 150 

feet. Mobility Criteria: 

• Vehicle Miles Traveled 

• Vehicle Hours Traveled 

• Roadway Level of Service 

• Bridge Level of Service 

• Mobility During Construction 

• Emergency Access 

• Evacuation Access 

• Regional and Local Business Impacts 

Q: You might want to look at the flexibility of the system once everything is built. How many 

bridges can take traffic? 

Paul: Good point. 

Q: For VMT and VHT (vehicle miles traveled and vehicle hours traveled) does green coding 

mean more of those or less? 

Paul: Green is good: less VMT and VHT. Fewer hours and time on the road. 

Q: You included emergency access but what about transit access? Comment: For boat traffic, 

one bridge could be better. 

Paul: Good point. Accessibility criteria: 

• Accessibility to Downtowns 

• Accessibility to Portsmouth Naval Shipyard 

• Bridge Design Features: Vehicle 

• Bridge Design Features: Marine 

• Bridge Design Features: Bicycle 

• Bridge Design Features: Pedestrian 
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• Bridge Design: Rail 

Cost Criteria: 

• Capital Cost 

• Operation and Maintenance Cost 

• 100-year Life Cycle Cost 

• Travel Time Cost 

• Benefit/Cost Ratio 

Q: Have you considered that if the Memorial Bridge is closed, those cars have to go extra miles 

and increase pollution? 

Paul: Yes. That is measured under travel time cost criterion. It's also under mobility, delays, and 

in VMT and VHT. 

Continued: I mean pollution. 

Paul: That's in an upcoming criterion: Air Quality. 

Historic criteria: 

• Impact to National Register-Eligible Bridges 

• Other Historic Resource Impacts 

• Archeological Resource Impacts 

Q: How long the bridges will be closed should be a criterion. And construction or rehab time too. 

Carol: That is measured under Mobility during Construction. Natural environment criteria: 

• Long-term River Quality Impacts 

• Short-term River Quality Impacts 

• Air Quality 

• Aquatic Resources 

• Access to River 

• Threatened and Endangered Species 

• Wetlands 

• Floodplain/Floodway 
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Physical environment criteria: 

• Neighborhood Impacts 

• Impact on Community Resources 

• Commercial Property Impacts 

• Residential Property Impacts 

• Noise 

Q: When you say you look at the impacts, have you measured noise levels? Exhaust levels? Cars 

idling are worse than their loud music. If you add more cars, there is more exhaust. 

Carol: Yes, those measurements have been done. Baseline numbers are already on the website. 

Q: Would there be any acoustic barriers in design? 

Paul: If we find a noise impact, we would want to address that. 

Continued: They have diverted trucks to idle at all hours of the night. There's no recourse. We 

need barriers. 

Paul: If there's noise impact, can we build noise barriers - our charge is to identify if there is an 

impact. That would be a detail that is worked out later. 

Continued: Can we get the Governors of Maine and New Hampshire to come to these meetings? 

Paul: We will let them know that you asked. The project managers are both here. Regulatory 

criteria: 

• US Coast Guard Permitability 

• Other State and Federal Regulatory Permitability 

• Level of anticipated NEPA documentation 

We will look at whether or not options require permits, because this could add time or cost. 

Q: What is NEPA? 

Paul: It's the National Environmental Policy Act. The act requires a detailed evaluation in order 

to find the alternative that best meets our need. 

Section 4f: This gets to things like public parks, recreational areas, historic properties. 

If you have any additional ideas after tonight, please make sure to go to the website and 

comment - www.maineNHconnections.org 

http://www.mainenhconnections.org/


 63 

Q: What impact, if any, is the TIGER decision to all of this? 

Paul: As Carol mentioned, the TIGER Grant was not awarded to us. Maine and New Hampshire 

are moving ahead and committed to finding funding over the long term. 

Gerry: We'll complete the study and the Transportation Commissioners’ will find funding. We 

will find the recommended solution; they find the funding for it. 

Q: Why didn't you move the Albacore Park road over instead of taking the homes there? 

Paul: That requires a detailed answer, can we chat at the end of the meeting? 

Q: How do you quantify what is useful between, say, access and historic? 

Paul: The criteria are a starting point. As we run through the process, we expect several 

alternatives to drop off. When we get to the top two or three options, we get to the hard part. No 

one criterion trumps another. 

Comment: I have a concern. As we look at the alternative of closing the Memorial, none of our 

existing roads connect well to the Route 1 Bypass. This would shift a large cost to the 

municipality. 

Paul: What is the economic impact of shifting cost to municipalities? Good point. We should 

consider it in our analysis. We will add "local road impacts" as a new criterion. 

Paul: This is a transparent process. We'll have a lot of stuff to sort through, very soon. Refers to 

schedule slide. 

Carol: Now I'm going to address local business impact issue. 

• A certain level of business impact with any transportation change is inevitable: positive and 

negative 

• This qualitative analysis seeks to estimate level of impact in Portsmouth/Kittery adjacent to 

Memorial and Sarah Long Bridges 

• Will help us assess and better understand any potential short and/or long-term change 

• Available non-anecdotal data: O&D 2005 and 2009 

• Will look at 2006 Construction Timing Survey and Kittery - may be of value 

• November Sales Tax Data/2005-2009 to supplement and clarify 

• Ports/Kittery business survey identifies trade areas; perceived impact 

• Selected businesses to host customer survey relating to travel patterns/bridge use 
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The Steering and Stakeholder Committees have been making sure we keep this important issue 

on the list. In this economy, any negative business impact creates concern. Our challenge is, as 

Paul said, all these criteria require data. We spent a fair amount of time looking for measurable 

data we could gather. The only option still on the table that has any potential local business 

impact is the bike/ped bridge option. Some of you saw this impact when the bridge was 

temporarily closed last November. We want to try to measure this. We considered looking at 

sales tax in Maine. November, the month the bridge was closed, is the worst month for retail 

anyway so the difference may be very very slight. And in New Hampshire, there's no sales tax so 

there is no measure available. 

Our plan is to launch a survey amongst businesses on either side of the bridge. About 250 

businesses will receive a 2-page anonymous survey, by mail or delivered, asking them a series of 

questions that will allow us to attempt to estimate how much business they lost in November 

2009. It's not ideal but it's the best we can do. We'll also do some customer intercept surveys to 

see where customers are coming from. This will help us to see how valid the business response 

is. 

Q: What will customers be asked? 

Carol: They'll be asked about where do you live? Did you cross the Memorial? Will you cross to 

go home? By what mode? 

Q: What about looking at parking spaces available during closure periods? 

Carol: That's a good suggestion. We will see if we can get parking meter data. 

Comment: We should provide a public gathering place for businesses. A meeting to help 

formulate the survey. It should be fast and easy. 

Carol: The question is, will we involve businesses in developing the survey? I met with the 

Chambers of Commerce, city of Portsmouth, and other stakeholders earlier this week. They will 

get the survey and review it. A caveat, though: any survey must be objectively stated, so we 

reserve the right for survey professionals to have final say on the survey questions. 

Q: Will you do a survey with the Sarah Long Bridge too? Or just Memorial? 

Carol: Our area of concern is the Memorial. But we will be surveying the businesses directly on 

the Rte. 1 Bypass. 

Comment: Parking meters - it might be useful to check with the city. There is weekly meter 

revenue - parking tickets too. 

Carol: I will follow up on tickets and meters. 

Comment: How about the Deer St and State St Association - you should check with them. 

Comments: Those are subgroups of the downtown business association. 
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Carol: Christy Cardoso is on the Stakeholder Committee - I will get his information from her. 

Comment: There's also that bike / pedestrian survey you guys did before as sanity check. 

Carol: Yes. We also have an origin - destination survey for cars. We plan to crosscheck against 

those. 

Q: For the customer survey, are you limiting to customers at specific businesses - or doing a 

residential mailing? I changed my shopping pattern. Mailing to households could find out how 

people changed shopping patterns and if so, how. 

Carol: The survey we are going to do is in the next month or so at a sample selection of retain 

stores and restaurants. 

Next steps: 

•     Public: Received feedback today on Fatal Flaw results and Evaluation Process 

• DOTs/FHWA review/concurrence on Fatal Flaw by end of February/early March 

• Will be analyzing remaining alternatives against all evaluation criteria: February-April 

Remember, the website is www.mainenhconnections.org. Send us any comments, please. 

Q: Who are Steering Committee members? 

Carol: The two state's DOTs, FHWAs, State Historic Offices, Kittery, Portsmouth, and the two 

Maine and New Hampshire regional planning organizations. You can see a full list of the 

Stakeholder Committee- about 30 people - on the study website under "participant team" at 

http://www.mainenhconnections.org/team/. 

Q: How is this study being funded and is it an amount estimated in advance or as it goes along? 

Carol: It's $1.4 million in funding from the Federal Highway Administration and the Maine and 

New Hampshire DOTs. It is a set amount based on an RFP issued about a year and a half ago. 

Meeting adjourned 8:02pm. 

 

 

 

 

 

 

http://www.mainenhconnections.org/
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Public Informational Meeting 

May 6, 2010 

Portsmouth City Hall Chambers 

Panel: Paul Godfrey, HNTB; Evan Richert, AICP; Dr. Charles Colgan, Muskie Institute; Gerry 

Audibert, MaineDOT; Bob Landry, NH DOT; Carol Morris, Morris Communications 

The meeting began at 6:02 pm. 

Paul Godfrey: Thank you all for coming to the Public Meeting for the Maine-New Hampshire 

Connections study. We have three primary things we want to cover with you this evening. We 

want to go through the Business Impact Assessment, and Evan Richert and Dr. Charles Colgan 

are here to talk about that. We also want to give you a sense of the criteria that is ultimately how 

all of the alternatives are going to be ranked. Finally, Peter Reilly and Jim Murphy from HDR 

are going to give you an update on the inspections that have been done for the Memorial and 

Sarah Long Bridge. After that, we will open it up to questions from the public. If you have 

questions pertinent to the topic please raise your hand, otherwise please wait until the end. 

For those of you who arrived early and attended the open house, we were able to share some of 

the economic information, resource impact information, historical and archeological traffic 

engineering, and information relative to the bridge inspections. We have looked at some of the 

resource impacts in terms of what would the alternatives impact, to what degree and what does 

that mean. We have been meeting separately with the Consulting Parties under Section 106, 

which looks at historic impacts and making sure that is being evaluated properly. We have been 

evaluating life cycle costs as well and the Steering Committee got a chance to look at that 

information. Tonight we are going to talk about the evaluation criteria and how we are going to 

measure that, but first and foremost I would like to turn the floor over to Evan Richert and Dr. 

Colgan who will talk about the Business Impact Assessment and what their findings were. Please 

feel free to raise your hand and ask questions. 

Business Impact Assessment 

Evan Richert: Good evening, I have been working with Paul Godfrey, Carol Morris and others to 

try and get a sense of the impacts on business in the immediate area surrounding the bridges 

should the alternative to close the Memorial Bridge be chosen. The work was based on two 

surveys: one was an exit survey where we stationed interviewers at a cross section of fifteen 

businesses; seven on the Kittery side and eight on the Portsmouth side in 2-hour time slots over 

the course of about two weeks. Approximately 1,500 customers were interviewed as they were 

were leaving or approaching the businesses. The purpose was to understand the trade areas of 

these zones on either side of the Memorial and Sarah Long Bridge and to get a sense of how 

dependent businesses are on customers crossing the bridge immediately before arriving at the 

place of business or whether or not they were using the bridge immediately upon leaving. The 

exit survey was focused on businesses in downtown Portsmouth, which is Zone 9 on this map 

and up to Rogers Road extension, which is Zone 10. 
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(Evan referred to the slide on zones.) 

The second survey was a mail survey to businesses in downtown Portsmouth and downtown 

Kittery. It was mailed out to 300 businesses and about one third of the business returned the 

surveys completed. This gave us some good insight on how they viewed their dependence on the 

bridge and gave us some information about their experience back in October/November 2009 

when the Memorial Bridge was closed for a six-week period. We were able to take that 

information and link it to the exit survey information to reach some conclusions as to what the 

potential impact would be on the customer base that visit these areas. 

One of the things we were able to deduce was the geographic origin of the customer base for 

each store where exit interviews were conducted. With regard to the businesses in downtown 

Portsmouth that were surveyed, a very large percentage of customers visiting these businesses 

lived in New Hampshire. Another 10-15% lived outside Maine and New Hampshire altogether, 

but most of that is to the south. We found that a lot of customers coming to businesses in 

Portsmouth are coming from the south and do not depend on the bridges. There is about a 20% 

base of people coming into Portsmouth who live on the Maine side of the river; so Kittery is 

much more dependent on the bridge proportionally. A majority of Kittery businesses' customer 

base comes from the Maine side, with close to 40% coming from New Hampshire, with about 

10% originating elsewhere. Overall, about 30% of the customers who were surveyed said they 

crossed the Memorial Bridge immediately en-route to the business. That breaks down to around 

20% for businesses in downtown Portsmouth and upwards of 40% for the businesses in the 

Memorial Bridge pathway and Kittery; and 18% for those in the pathway of Sarah Long. 

Question: What was the breakdown in terms of bicycles, pedestrians and cars? 

Evan Richert: A vast majority drive. Surveys were done in March of this year and while March is 

typically cold, the period that the surveys were conducted was unseasonably warm and a lot of 

people were out and about. In downtown Portsmouth, about 20% were walkers or bikers; a lot of 

those people work downtown, going to lunch, running errands; they were also people who were 

coming from Kittery for the primary purpose of shopping. 

Question: What days were those surveys taken? 

Evan Richert: Surveys were taken Thursday, Friday and Saturday, in a cross-section from 

morning to evening. We were trying to get an understanding of the growth share of customers 

who are at risk if the Memorial Bridge were closed to vehicular traffic. We focused especially on 

those businesses with customer traffic - we focused on retail, restaurants and personal services 

businesses that have walk-in traffic. And while this does not translate to the whole economy of 

Portsmouth and Kittery, that is the context of where the exit interviews were conducted. The 

mailed surveys came back from all kinds of businesses, including manufactures and contractors. 

We took into account where the customers were coming from, where they live, what they said 

their reliance was on the Memorial Bridge and their mode of travel. At a maximum, we believe 

that about 15-20% of the customer base is at risk in terms of downtown Portsmouth because they 
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are reliant on the bridge; about 35-40% in Kittery Memorial Bridge pathway and 10-15% in the 

Sarah Long Bridge pathway. But not all these customers would be lost. 

Question: What's the relationship of these percentages to the 8-17%? (Referring to the slide) 

Evan Richert: These higher percentages of the customer base are the ones using the bridge 

immediately before coming or immediately after leaving the business. These are the percentages 

that may have to find alternative routes to visit the businesses. The 100 businesses that 

responded to the survey told us that many of their customers found alternative routes to the 

businesses despite the closure of the Memorial Bridge in the fall of 2009. In Portsmouth, 70% 

indicated it was somewhat likely/likely that their customers would find an alternate route to their 

business; and in Kittery 60% of businesses indicated it was somewhat likely/likely that their 

customers would find an alternate route to their business. We consider this information reliable 

because it's from recent memory. Then, 35-40% of businesses said it was somewhat 

unlikely/unlikely that their customers had found an alternate route to their business. The 

conclusion is that personal service businesses would experience an 8-17% decline in customer 

traffic; this would be on the higher end on the Kittery side than Portsmouth because Kittery 

draws more business from the south. It will be in the higher side for convenience stores that rely 

on passer-by traffic located near the Memorial Bridge. Destination locations like restaurants 

would be considered at the low end. Professional services would see no effect. 

Question: Why are the numbers different? 

Evan Richert: Businesses are telling us that at least half of their customers are going to find their 

way to them regardless. 

Question: Did you take into consideration the seasonal influx of visitors who may not know the 

area and the alternate routes? 

Evan Richert: No we did not. I doubt that this base of customers would act any differently than 

year round residents. A lot of people already come from outside Kittery and Portsmouth even 

this time of year. However, it's possible that additional business would be lost because someone 

comes from out of town for the weekend and does not want to spend an additional 15 minutes 

trying to locate a business. 

Question: Can you blend survey data with anecdotal data? 

Evan Richert: Anecdotal data is from the businesses themselves. It errs on the side of pessimism 

because the businesses are likely to be more worried about losing business. We are taking them 

at their word in part because we not only asked them about the hypothetical future; we asked 

them about the recent past. We also asked if they based their response on actual records and 

about half of the respondents said they did look at their records. 

Statement: You can't compare a temporary closing of the Memorial with a permanent closing 

because people will put up with temporary closing knowing that it will re-open and with a 

permanent closing they might establish completely different patterns. 
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Evan Richert: Yes, that is a good point. Moving forward, the question arises: if there is a 5-20% 

decline in sales in this localized area because of bridge closure does that translate to depressed 

sales region wide? We asked Dr. Charles Colgan to answer that. 

Charles Colgan: I am a professor at the Muskie School at the University of Southern Maine. It's 

clear from the research Evan did that there is going to be an impact to businesses near the bridge 

dependent upon a drop in traffic. The terms local and regional have a lot of different meanings. 

Evan focused his surveys on the areas most approximate to the bridges and that represents one 

definition of local. Regional is beyond that scope. We focused on these questions: If there is a 

loss in sales for business approximate to the Memorial Bridge what happens to those sales? 

Where do customers go if their chosen route is not available? Is there an opportunity in the larger 

area to make the same purchase without leaving the area entirely? As you can see from this slide, 

Kittery is predominately residential and Portsmouth is commercial. We did an analysis where we 

picked a spot in the middle of the Memorial Bridge and using the Geographic Information 

System (GIS) we identified regions within a 5, 10 and 15-minute drive time. The metro area is 

not defined by town line boundaries but by how long it takes you to get from here to there, and 

with that we identified all relevant businesses in certain areas. Relevant businesses are those 

whose drop in customer traffic is most at risk from the closure of the Memorial Bridge. We 

asked what are types of businesses similar to those that are at risk that can be found in the rest of 

the region. We asked what is the distribution of these types of businesses within the drive times 

of the Memorial Bridge? 

Question: In terms of the previous map, what further identification did you do to determine 

which of those businesses are locally owned as opposed to those that are chains or out of state 

owned? 

Charles Colgan: That data is unavailable. The data that is available to us doesn't tell us who owns 

the business, it just tells us what kind of business it is and roughly how many employees they 

have. 

Statement: I think that's a very important distinction that should have been taken into 

consideration. 

Charles Colgan: You could extrapolate that general merchandise stores and to some extent food 

service and retail stores are more likely to be chains. But that's as much as we can do. If we look 

at this within the 5-minute zone there are 515 business within those categories, 400 within 10 

minutes and 340 within 15 minutes. 

(Charles Colgan refers to business types by travel time slide.) 

Charles Colgan: The largest numbers of businesses are those in "other" services, which is 

misleading because it is a very broad category. We ask, are there other opportunities to shop in 

the region in a reasonable fashion that are available to people who might have to alter their 

routes because of the closure of Memorial Bridge? The conclusion is that the impacts on 

businesses from the closure are primarily localized around the areas of the bridge, and somewhat 
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more on the Kittery side than the Portsmouth side, but that from the regional perspective there 

are ample shopping opportunities for substitution if need be. 

Question: Are you including the Kittery Mall in the businesses? 

Charles Colgan: The Kittery Mall is within the 10-minute zone. 

Question: And are the Newington and Fox Run Mall included? 

Charles Colgan: They are within the 15-minute zone. 

Question: What is the distance from the bridge that we're talking about? 

Charles Colgan: Five minute, 10-minutes, 15 minutes. We did not calculate miles, since most 

people think in terms of time when they are driving. The basic conclusion is that there will be 

impacts on business from the closing of the Memorial Bridge, whether temporary or permanent. 

Those impacts will be in the vicinity closest to the bridges and will be somewhere in the range of 

an 8-17% loss in customers. But, for every one of the types of businesses within the area 

approximate to the bridge there are other shopping opportunities within the region, so sales are 

not lost to sources outside the region. There are definite local impacts - but regional impacts are 

unlikely. 

Question: How much extra driving time is the population going to sustain and how much is it 

going to cost? 

Charles Colgan: For your first question, the answer lies in the benefit cost analysis that Paul 

Godfrey did and I'll let him answer that question. 

Paul Godfrey: The additional drive times and costs will be included in the benefit cost 

calculation of all of the alternatives. 

Statement: In any area where certain businesses will be severely impacted, those businesses will 

be forced to close. That means empty storefronts and the result from any area that begins to look 

depressed is that businesses that are surviving can no longer compete. So you're not just talking 

about the patterns of the consumer being forced to travel to another place, you have to consider 

the long-term effects on the businesses that would not be initially affected. 

Charles Colgan: That is possible, it depends on the other types of businesses that are there and 

the extent to which they are dependent on the same traffic as the businesses that are directly 

affected. It will become more challenging to attract customers. It's very difficult to quantify what 

businesses will do in that scenario. The extent of that impact depends a lot on how businesses 

will react to the change in the competitive situation they are facing. 

Question: How will the costs of potentially relocating businesses as a result of the closure be 

incorporated in the cost of the overall project? 
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Charles Colgan: As a general rule the cost of any relocation of businesses and the purchase of 

land is included in the cost of any highway project as part of the capital cost of the project. I 

don't know if there are any business that are contemplated for relocation but if there were they 

should be included in the costs. 

Question: Has the changes of real estate values been assessed at all? 

Charles Colgan: No, because the answer is ambiguous at this point. One can argue that overall 

they will go up or down and the net effect is uncertain. 

Question: Would the closure of the local businesses result in a shift of revenue from local 

businesses outwards to the nationally owned malls? 

Charles Colgan: Clearly the malls are within the drive time zones, but also within those drive 

time zones are 1,200 businesses in total, not all of which are at the malls. The malls don't make 

up the 1,200 businesses. There is a mix of locally and nationally owned businesses that are 

potential substitutes. You can't conclude that the shift will be from locally owned to nationally 

owned because there are plenty of both within the market areas. 

Question: Are people likely to shift to internet purchases as opposed to local purchases? 

Charles Colgan: Evan's data suggests that the businesses at risk rely on drop-in traffic for their 

sales, and it's that traffic that is most likely to be affected by a bridge closure. Some of that might 

shift to the internet, but the types of merchandise we are dealing with are generally not the things 

you can buy on the internet. 

Question: There will be a loss of vehicular traffic permanently. Is that accurate? What is that 

permanent loss? Over time the economy recovers but Kittery has already experienced that type 

of loss with workers at the shipyard; now with a loss of the bridge there is a great deal of concern 

that the same cycle will happen again. 

Charles Colgan: Evan's data indicates that because of heavy dependence by the local 

retail/service market on vehicular traffic and on Memorial Bridge, there are impacts on local 

businesses that need to be taken into account in any decisions to close the Memorial Bridge 

permanently. What is shown is that any decline is concentrated to areas around the bridge; it will 

not necessarily affect the regional economy as a whole. 

Evan Richert: There will be businesses that will go under with an 8-17% loss and that is 

localized because there are alternate businesses to visit within the region. As severe as the impact 

may be on individual businesses, the area will not become a desert. When the Million Dollar 

Bridge in South Portland was relocated and bypassed the old South Portland downtown, it 

suffered, but go there today, you will find they have more than recovered. Businesses did close 

but new ones have come in. 

Statement: What is the dollar amount lost in Kittery going to be as a result of the bridge closing? 

The closest of any of the data that has been presented, is that 35-40% at risk in Kittery on the 
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Memorial Bridge pathway. If people stop going to Kittery because there is no bridge, they're not 

going to go to whatever replaces it; they are going to go to Portsmouth. People in Maine need to 

be cognizant of this. 

Question: How has the impact of either one of the bridges been looked at in terms of its effect on 

maritime travel? Has it been included in the study at all? 

Paul Godfrey: Yes, we have been communicating with people who work on the river daily and 

the US Coast Guard to understand their challenges and concerns to make sure we understand the 

things that are important to them as we look at the different alternatives. We believe that we have 

done a good job in addressing their concerns in the different alternatives. 

Statement: It seems counterintuitive to close the Memorial Bridge to vehicular traffic given the 

interest in revitalizing the downtown areas. 

Charles Colgan: Your statement has a place in the decision making process that will be taking 

place. 

Comment: I want to follow up on that. Quality of place has its own economic component and if 

you don't take that into consideration then you're not looking at the overall economic impact on 

the area. Since 1970 we have done everything that we could to revitalize downtown Portsmouth 

and to work with the revitalization of Kittery to ensure that we had viable businesses that could 

compete with outlying businesses. I believe that this economic analysis is faulty because it 

doesn't take that into consideration, and it is treating all businesses as if they were the same. 

There is a much greater long-term economic risk. I am concerned with the ultimate impact in 

terms of the economy and businesses. It's much more severe than this analysis depicts. It doesn't 

pick things apart enough to really get at what is at the heart that is driving the economy in 

downtown Kittery and Portsmouth. 

Question: Your statement says local businesses will be impacted up to an average of 17%, what 

is the range? 

Evan Richert: The range is 8-17%. Some will be above, some below. The mail-out surveys 

gathered information from during short closure but also during a recession. I think there could be 

severe impacts on some but in general it's going to be in the15-20% range for businesses that are 

convenience oriented and rely on passer-by traffic, especially on the Kittery side. There are other 

businesses on the Kittery side that won't be affected at all because of the type of business they 

are. 

Statement: If we turn this place into a bypass and a highway, the people who visit might as well 

just stay in New Jersey. It's essential that we retain the character that brings people here in the 

first place. 

Question: If someone loses 20% of their business, that can put them out of business so it's 

affecting them 100%, right? 
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Evan Richert: That's what we have said. Ok, I'm going to hand the floor over to Paul Godfrey 

who is going to talk about the alternative criteria. 

Criteria for Alternatives 

Paul Godfrey: Okay folks, I'm going to explain the alternatives and the criteria we are using to 

evaluate the alternatives. There are eight primary alternatives. The no-build alternative is noted 

here as a comparison. We met with our Committees and shared with them an evaluation that 

looked at the different alternatives. The Steering and Stakeholder Committee wanted to get a 

better sense of combined information and separate information. We are in the process of looking 

at the evaluation criteria and separating the Memorial information from the Sarah Long 

information whenever possible. It will be completed soon, and I apologize that tonight we have 

no hard numbers to look at. 

There are nine different categories of criterion that we are using to evaluate the alternatives: 

structural improvement, mobility, accessibility, cost, historic impact, natural and physical 

environmental impacts, regulatory issues and use of Section 4(f) resources. 

The committee asked for clarification on mobility, accessibility, and cost and physical / 

environmental impacts as they related to neighborhood traffic. Mobility means, how do you get 

from point A to point B. Criteria is vehicle miles traveled, peak hour, and sum of miles traveled. 

Different alternatives yield different amounts of vehicle miles traveled (VMT) within the peak 

hour. If there is a lot of congestion under a particular alternative, people might decide to use a 

residential road, increasing their distance, and avoiding congestion. Same thing with vehicle 

hours traveled (VHT), we are able to get a sense of how many hours people would be in their 

cars with each proposed alternative. 

We ask, under the different alternatives, what are the intersections' levels of service going to be? 

One of the key elements of the study is the number of people who travel over the bridge on a 

daily basis - is that number reaching maximum capacity. We want to understand impacts on local 

roads, will there be more traffic or less. Mobility under construction is very important; the Sarah 

Long has alternatives that replace the bridge on its existing alignment or immediately upstream. 

The benefit of replacement upstream is that we can maintain the original bridge traffic during 

construction. This criterion measures that. Are we improving or maintaining the same level of 

ease in which emergency vehicles are able to cross the river? We looked at the same issue for 

evacuation plans. We understand that it is important to be able to travel between Kittery and 

Portsmouth with ease. It's important to the Kittery shipyard in order to maintain production. 

Question: In terms of construction costs, does the cost for the Sarah Long Bridge expanding to 4 

lanes include modifications in Kittery and Portsmouth to be able to accommodate increased 

traffic? 

Paul Godfrey: Yes, it does. We also looked at life cycle costs over the next 100 years, which is 

the average life of a bridge. Travel time costs were measured because the amount of time it takes 

to get somewhere represents a cost to society and we want to know if the alternative is making it 
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better or worse. We also look at benefit-cost ratio -we want to make sure that the alternative has 

a benefit-cost ratio of greater than 1.0. The value of the benefits has to be greater than the cost. 

We did not bring that information tonight but it will be available at an upcoming meeting. We 

are also looking at the physical impacts of neighborhoods and are concerned with whether traffic 

is increasing or decreasing. 

Question: Are you evaluating changes relative to real estate values with increased traffic? 

Statement: Values would decline on Badgers Island due to loss of traffic. 

Question: Are we including costs of localized intersection improvements that may be needed to 

accommodate shifts in traffic? 

Paul Godfrey: We have identified intersections that are going to need help and those intersection 

costs have been included in our capital cost estimates. I believe Charlie correctly addressed the 

real estate question earlier in the meeting; changes in real estate values are difficult to predict 

with any accuracy so in studies such as this they are not taken into consideration. 

We are also documenting historical impacts as well as you can see by this slide. 

If there are questions regarding your handout on the criteria, please let us know via email. Peter 

Reilly and Jim Murphy of HDR have put together a short presentation of their inspection of the 

bridges so I am going to turn the floor over to them so they can share that information with you. 

Peter Reilly and Jim Murphy of HDR gave a presentation on the recent inspections on the Sarah 

Long and Memorial Bridges. (See Inspection Powerpoints on Home Page.) 

Carol Morris: Bob Landry, Project Manager for NH DOT, has an announcement to make so I'd 

like to hold off on questions for a moment while Bob Landry speaks: 

Bob Landry: As you all know, NH DOT has led the effort to rehabilitate the Memorial Bridge for 

the last ten years. Based on this picture of the inside of this bottom cord in particular, and this is 

not the only location where we see this deterioration, you can't take these pieces apart without 

the bridge falling into the river. The only option is to take the bridge completely apart on a dock, 

address the inside of these cords, and then put the bridge back together. Based on this 

information, we are disappointed to say that we don't think the rehabilitation of the Memorial 

Bridge is a viable option. We understand the disappointment that causes, we also understand that 

the Memorial Bridge is landmark that honors the World War I Veterans, and moving forward, 

both ourselves and Maine will take this into consideration to provide a structure that will be bold 

and continue the tradition of honoring our veterans. Anyone have any questions on that 

statement? 

Question: Is anyone here from the MaineDOT, and can we hear from them? 

Bob Landry: Yes, Gerry Audibert, project manager from MaineDOT is here and he will address 

this issue as well. 
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Gerry Audibert: We concur, we've gone through the process as you all know, and what we've 

done is evaluate our options through the process of elimination. We've looked at all of the 

alternatives and listed the pros and cons, and if the cons far outweigh the pros than the alternative 

gets dismissed for just reasons. It’s fair to say that all the engineers involved on this sight are in 

agreement that rehab of the Memorial Bridge is something that would require, as Bob Landry 

said, significant and routine maintenance. 

Question: Can you elaborate some more on the benefits we would see with a replacement 

bridge? 

Gerry Audibert: Something that would meet modern design standards, and we would have better 

bicycle, pedestrian access. We would have a wider sidewalk, separated from traffic. As Bob 

Landry said, there is plenty of opportunity to pay proper homage to the World War I veterans. 

We could use modern materials to have something that has the same skyline, or we could go with 

something that would be a signature bridge that would be a bridge that is unique to Portsmouth 

and Kittery, and continue to honor the Veterans of World War I. The study presents the 

alternatives moving forward. When we get to design, historical considerations will be taken into 

account. These are aspects of design that the study will not address, but when we move into the 

design aspect of the bridge there is a lot of things we can do. 

Question: Are there cost benefits as well? 

Gerry Audibert: Benefit cost is still in process; we're looking at all the alternatives, we went 

through the fatal flaw analysis where we discounted a lot of the earlier options. We came up with 

general cost and some of these impacts. And now we are looking at the remaining alternatives 

and trying to optimize those the best we can for cost, for impacts to other historic structures and 

impacts to the environment. This is why we are taking a little bit more time at this point to step 

back and look at these alternatives and to come up with the top two or three; and then look at 

how they will be implemented. 

Question: These pictures are pretty sobering, what is inspection schedule and have you 

considered lowering speed limit and tonnage? 

Bob Landry: We have just completed a six-month interval of structural inspections. The 

engineers have not had an opportunity to compare the results with the previous inspection, but 

what they haven't seen is anything that makes them say stop using the bridge. We have got 

another scheduled inspection for October and every six months after that. The load rating on the 

Memorial is at three tons; we really can't lower it more than that. On the Sarah it's at 20 tons. 

There are some concerns with the outside stringers, we are doing everything to make sure it's 

safe and maintain tonnage. Speed limit becomes an enforcement issue, thirty miles per hour other 

than school zones is the standard for safety, especially on Route 1. Only cars should be going 

over the bridge as well, no trucks are supposed to be traveling over the bridge at any speed. 

Question: When you talk about rehab, are you talking about replacing like with like; so if you 

replace the bridge it will look like it does now? 
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Bob Landry: The definition of a rehab to many was if the new bridge structure had the same 

skyline. To the State Historic Preservation Office, rehab meant a rehabilitation of the original 

bridge, not replacement. So the option of rehab that's on the board is not to rebuild another 

bridge, regardless of whether it was like or unlike the original. Sen. Martha Fuller Clark, do you 

have a question? 

Sen. Martha Fuller Clark: One of the things that hasn't been talked about is the predicted useful 

life of these bridges? Am I correct in what I've heard is that the Memorial is one to three years 

before it would have to be closed, and the Sarah Long is five to seven years? And I am referring 

to the vehicular component of these bridges. 

Bob Landry: Yes that is correct, that's what we're seeing, that is why we are inspecting them so 

quickly. 

Sen. Martha Fuller Clark: We are looking at three bridges and how do we prioritize them in 

terms of cost and economic impact, and I am wondering if you could talk about the two different 

options that are currently competing and then I will share what we've decided to do vis a vis the 

Memorial Bridge. 

Bob Landry: Quick summary of what Paul has shown on the wall over here is two options. If you 

take the rehab off, one is a replacement with vehicle traffic, and some arrangement for 

pedestrian-bicycle usage. The second is a ped-bike bridge only. Both are lift structures, both sit 

on the existing sub structures, the granite in the river. On the Sarah Long there are a couple more 

options. There is a rehab option, and as I just said, that is replacement of all the approach spans 

and replacement of the lift span in the middle. The second option is to replace it on alignment, 

whether it is a two-lane or four-lane replacement, it would cause the bridge to be shut down to 

rail and vehicle. We also looked at replacing it on an upstream alignment that would allow for 

traffic to continue on the existing structure while construction is under way. George Campbell, 

NH DOT Commissioner, can discuss the costs of these options. 

Commissioner George Campbell: I'm Commissioner Campbell of NH DOT. The costs of the 

primary alternatives are $96 million for replacement of the Memorial Bridge if it is for vehicular, 

bike and pedestrian traffic. It would be $62 million for the bike and pedestrian alone option 

because you have to maintain a 300-foot lift. I'd also point out that this is US Route 1, it goes 

from Fort Kent to Key West. This is a state bridge, if it's a bike-ped bridge, we at least in NH, 

and I'm not sure about Maine, but we in NH don't maintain bike-ped bridges so if we build one, 

Portsmouth and Kittery own it and have to pay for and operate the lift 4000 times a year, so that's 

an issue. When you go to the Sarah Long Bridge, the replacement, one of the advantages of 

replacement is we can fix the skew that hurts our shipping traffic and make it wider. The 

Memorial is 302 feet lift, and we're at about 245 feet on the Sarah Long and it's on a skew. On 

the Sarah Long, to replace it as two lanes it will cost approximately $121 million, and at four 

lanes it will cost $196 million to replace it. All of those numbers are rough approximations. The 

engineers are crunching the numbers, but in perspective they work. To get to the question that 

Sen. Martha Fuller Clark asked, our position essentially at NH DOT is to replace the Memorial 

Bridge and replace the Sarah Long with the two-lane bridge. If you add those two up, it's $216 
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million. Essentially it's not the MaineDOT's position as a final position. I've talked to 

Commissioner Cole this week, what they're exploring as their primary option is the Sarah Long 

at four lanes and the Memorial as a bike-ped. I think Maine has a right and a responsibility to 

study every option they can and I talked to the commissioner about that; that combination added 

up is about $250-260 million. Again all numbers are being scrubbed. The situation is that the 

Maine Legislature has adjourned and gone home and they haven't given any money for either 

bridge. We at NH have $35 million for the Memorial and $20 million for the Sarah Long Bridge. 

And therein comes the answer to the story and I'll hand the microphone to Sen. Martha Fuller 

Clark. 

Sen. Martha Fuller Clark: So fortunately, the NH Legislature has not ended its session so today 

we had a hearing on the Ten Year Highway Plan and I was able to bring forth an amendment to 

that plan that would allow the state of NH to apply for Garvee Bonds of up to $45 million so that 

with the money we already have in place for the Memorial Bridge, plus the Garvee Bonds, plus 

the opportunity to apply for a different Tiger Grant that's smaller, that we have been assured by 

the Secretary of Transportation would be a very high priority for funding, we would be applying 

for an additional 20 million dollars. New Hampshire on their own could put together a package 

that would have the dollars in place to be able to go ahead to replace the Memorial Bridge, and to 

start that process before the Memorial Bridge would have to be closed. I'm serious that if we 

were to try and wait for another session of the legislature and to try to work with Maine, which 

I'm sorry to say hasn't been easy, we could get to a point where a year from now we would have 

to close the Memorial Bridge. If we start this process now, put a package of dollars together, go 

to Maine and say we have this money we believe that this is the appropriate and viable option 

both in terms of local communities and flexibility needed going forward, and the recognition that 

every single study has shown that we need to have a minimum of ten lanes to accommodate the 

traffic now and the next twenty years out at least. Those of us who live here now know that 

during the summertime, we don't even want to go over the I-95 Bridge, we look for any 

alternative to be able to access Maine, or access this part of NH; and the only really effective and 

immediate way to do that is to use the Memorial Bridge and either go to Route 1 or 103. That 

hasn't even been talked about in terms of issues of use and seasonal congestion. So one of the 

issues is, either we have to keep the vehicular traffic going across the Memorial, or we have to 

agree to expand the Sarah Long to four lanes, because the I-95 Bridge has six lanes and if we are 

going to maintain that criteria of ten lanes, five in each direction, that's what we need to do. For 

those of us in NH, because we are very concerned about the economic impact on the surrounding 

areas, the relationship between our community across the river and our community here, and the 

fact that we think of us not as two states but as one seacoast community, and to lose that bridge 

would be an extraordinary rupture economically, socially and in terms of the revitalization of our 

communities. That is the issue that we have put in place as of today, it will go forward to the 

Senate (NH) next week to be voted on. It's my understanding that there is support to move this 

forward; there is support from the Governor (NH). Yesterday, myself, the Commissioner (NH 

DOT), and Bob Landry were able to meet with the house public works committee and brief them 

as well on the current situation and the fact that the recent evaluation shows that deterioration on 

the bridge is increasing at an ever-increasing rate and that we cannot afford to take any more 

additional time before we move ahead on the replacement of the Memorial Bridge. I believe we 
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will have the support of the house as we go forward so we will put in place the mechanism to 

find those additional dollars, and it is my understanding that to apply for the Tiger Grant that you 

have to show that we have the capacity to raise the rest of the dollars elsewhere. So it is also 

important for us to be able to get federal funding and those monies are going to disappear in a 

year and if we don't apply now we will lose the chance to get additional federal dollars, the $20 

million dollars to move this process forward within the time frame we need to address this in. 

Commissioner Campbell: A couple of aspects of the background of this story I want to share 

with you. One, I showed these pictures from six month ago to Governor Lynch ten days ago and 

he said we have got to come up with an answer. Monday, I briefed Sen. Martha Fuller Clark and 

this is Thursday and she has already moved this along so I think that's fantastic. We also have the 

support of Speaker Norelli and President Barston; Councilor Hollingworth is here, she is the 

former president of the senate and I'm sure she can help us at the right time to gather more votes 

when the time comes, and I feel good about this. The other thing that you should know is that 

Secretary Lahood, because I've talked to him personally about our Tiger Grant, he is sending his 

deputy up next Friday. US Sen. Susan Collins from Maine questioned the Secretary as to why we 

didn't get our Tiger Grant the last round. They're coming up next Friday and I'm going to be able 

to say, help us make sure we get this Tiger Grant because we do have the matching money. 

Neither Maine Commissioner Cole, nor Maine Governor Baldacci have agreed to this structure 

so there is a lot of discussion to be had but as I said, I've been trying to sell from an empty wagon 

but now we have the money and we can discuss where we want to go. The Sarah Long Bridge is 

in our plan, but has always been in our plan 5-7 years down the road. The most critical element 

of the Sarah Long is the train, and as you saw in the pictures the train can carry for the next 15-

20 years. If we need to, we can tolerate the Sarah Long being shut down to traffic but we can't 

tolerate this (Memorial being shut down to vehicular traffic). All of us that have been around 

here know that the Bypass accommodated a lot of truck traffic because we had a 100,000 weight 

limit, and Maine had an 80,000 weight limit and six months ago Congress changed that so now 

both have a 100,000 weight limit on the I-95 bridge. We have differences between us and at the 

end of the day it's been hard because Maine has other bridge challenges and this is our number 

one priority. 

Question: Where is the 106 and 4(f) process in all of this? 

Commissioner Campbell: As Bob Landry said, we are very disappointed as a department that we 

can't rehab the Memorial Bridge. The contract that we signed two years ago was a rehab 

agreement, the Tiger Grant was for rehab, we have worked through the 106 and 4(f) processes all 

the way and we are going to work through those now as we go forward and we will look to those 

processes to inform us as to is it really rehab vs. replacement, and what in a replacement really 

speaks to the history of this bridge, as well as mitigation factors. We have gone through the 

process; we respect the process and have learned a lot from it. 

Question: Does the Sarah Long have a train requirement? 

Commissioner Campbell: I think Sen. Collins has taken a pretty vigorous interest in the last few 

months and all of the delegation takes a real interest in the Sarah Long Bridge and the Kittery 
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Shipyard and we will look for funding there. Right now we have the Tiger Grant coming, and 

Maine Legislation adjourned with no money and we need to show the matching money. 

Question: Have you shown these pictures to Governor Baldacci and Senator Collins? 

Commissioner Campbell: I know that Commissioner Cole has seen them, and Chief Engineer 

Sweeney, and I know that the Chief of Staff, Jane Lincoln, is the former Deputy Commissioner 

of DOT so I suspect Governor Baldacci has seen them. You heard Gerry (Audibert) say, there is 

no disagreement between us on where the Memorial Bridge is. The issue is, to quote Maine 

Commissioner Cole, Maine is still intrigued with the bike-ped bridge, and frankly as your 

commissioner I am not intrigued. 

Statement: My name is Steve Workman, I represent the NH Seacoast Greenway, I just want to 

make it clear that we do not support the bike-ped bridge, and we do have goals but we think we 

can work with the designs for duel automotive. As a Kittery resident we need to let our 

representatives know that the citizens of the southern points of Maine need to be met and they 

need to understand the gravity of our demands when it comes to these bridges. 

Commissioner Campbell: I appreciate your statement; I want to make it clear that Commissioner 

David Cole couldn't be here tonight, I know they are working in good faith. They look at the 

Sarah Long differently than we do. That's part of the issue. I work for NH, but I don't want to 

leave the impression that Maine has not taken this seriously. 

Question: From Chief Engineer Sweeney from MaineDOT. I got the sense that the results of this 

meeting was not that Maine was operating in good faith, but was actively pursuing the position 

of the bike-ped bridge, which I think is amazing because it goes outside this rather open process, 

that has cost us two million dollars, and I am disturbed that we start hearing about meetings that 

are going on that are indicating positions being established when we've been told that the process 

is going to determine position and that both DOTs are going to support the outcome of the study. 

Commissioner Campbell: I hear what you're saying and will not speak for Maine. I can only 

speak for NH, I would say to a degree that Maine could say that we are going outside of the 

process, that it's not June, it’s not finished and that we are coming to a conclusion. We look at it 

by saying we are consistent, maybe consistently wrong, but we believe in the rehab of this bridge 

and the need for three bridges in the corridor, and we haven't seen anything in the study that 

would dissuade us from that belief. Maine has come to this process a little more open to what 

might come out, and I just feel like we have had an idea, and we've just tried to see if it got 

knocked out. 

Sen. Martha Fuller Clark: It's important to say that one of things that has changed is our 

understanding of the potential life of the Memorial Bridge, and the understanding that if we don't 

act now we may lose the chance to save this bridge as a vehicular bridge. I believe that is a 

responsible position. 

Statement: I think it’s incumbent upon those from Maine to let our positions be known; and the 

issue is money, not design. Our chamber board today took the position that we would not support 
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anything less than a vehicle bridge at Memorial. I had the Governor in my office several months 

ago, and he did say there were other projects in the State of Maine. 

Commissioner George Campbell: I would like to point out that you have a June primary in 

Maine, and you will be down to three candidates, and Maine people can educate them as to what 

is important to Maine people. 

Sen. Martha Fuller Clark: I just wanted to add that in terms of putting legislation forward today, 

that I also had a letter from the Greater Chamber of Commerce and the City of Portsmouth 

supporting our position today. Councilor Hollingsworth you had a question? 

Counselor Hollingsworth: I just wanted to ask Commissioner George Campbell if you could 

explain the ten-year plan and how that money is being obtained? 

Commissioner Campbell: New Hampshire, through the Governor's Advisory Council on 

intermodal transportation, which the five executive councilors and I sit on, are charged by the 

state legislation every two years to update our capital plan for all transportation modes. We went 

through that effort last year, and we put together $2.4 billion worth of projects over the next ten 

years and in those projects they break down based on highways and bridge money. And in the 

bridge money, and that's where Councilor Hollingworth was able to get $35 million for the 

Memorial Bridge, and $20 million for the Sarah Long. That plan goes from our committee to the 

Governor, to the House, than public works has worked on it for months; it’s been over in the 

Senate for about three weeks; and came up for its hearing today, and that's the bill that was 

amended by Sen. Martha Fuller Clark. It was an appropriate bill to amend, because it was the 

capital bill. 

Question: Could someone explain to me why we didn't do this before we approved two million 

dollars on a study? 

Commissioner Campbell: When we came to the impasse, and when we did not get to sign the 

contract two years ago, we said how do we go forward. One way was to take a complex look at 

the economy, the history and all of the criteria that Paul showed you. We went out and did it and 

in my opinion it was worthwhile because we are going forward with these bridges, one way or 

another, we're going forward with the bridges and what we've learned from the socio-economics 

and documented from this is going to help us in the permitting process. So it is valuable. Am I 

frustrated we were not able to sign the contract two years ago or we didn't get the Tiger Grant, so 

be it. The fact is, we got a lot of good out of it. 

Gerry Audibert: I understand where NH's position is, and we are not going to argue with that, I 

think that the point is we are working in good faith. We found out the condition of the Sarah 

Long, which surprised us all; and we found out Memorial was a lot worse than we expected, 

which means we would have spent a lot more money even if we did it two years ago. The only 

point I would like to make is we are almost finished with the process, if it's at all possible I'd like 

to stay true to that process and address the 106 and 4(f) issues and that would be the only thing 

that I would request. We're almost there; we have another month or two to go. 
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Question: The process is not the study; the process is doing something about the river crossings, 

fixing the bridges. 

Gerry Audibert: One of the things we are still talking about is the four-lane option on Sarah 

Long. Depending on the ongoing analysis we may still need four lanes on the Sarah Long 

eventually, so it would be good to determine that now. If so, when we do get to Sarah Long it 

would be good to make that footprint amenable to four lanes, maybe two initially. Hopefully we 

will continue to work together. 

Statement: I represent the eastern trail management district in the state of Maine and I want to 

repeat what Steve Workman said that bike-ped people are not advocating the bike-ped only 

option. We are interested in whether the DOTs have endorsed the multimodal path and whether 

any design is going to embrace this multimodal concept. 

Bob Landry: One of the things that the replacement option allows us to do is to push the trusses 

out further to provide a better cross section. In the conceptual drawings we have would allow for 

a five-foot shoulder. These are design issues that will be talked about when we get to that stage 

of the process. 

Commissioner Campbell: Let's conclude this meeting; I want to say we are working forward, and 

we still have steps to go. Please leave here tonight knowing the bridges are safe, we keep an eye 

on them. Secondly this is a process, and just like Maine is staffed with technical engineers, we 

are too. We have our chief engineer Jeff Brillhardt, he has spent 34 years with us. I don't pretend 

to be an engineer, Jeff is, and we are looking at these bridges from an engineering view as well 

as a political view, and we have a lot of faith in our engineering group that where we are going 

and what we are doing is the right thing to do. Thank you for being here tonight. 
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Carol Morris: I want to thank you all for coming to this public meeting for the Maine-New 

Hampshire Connections Study. Tonight we will be providing an update on the study process and 

schedule. We are going to share what we have done in the past six weeks. We will be talking 

about a new potential alternative(s), we will be looking at some pros and cons for the alternatives 

that remain on the table, and we will go over the next steps for the study. Before Paul shares that 

with you I thought it would be helpful to revisit the study's objectives. We started this study a 

little over a year ago with an aggressive schedule because of the existing condition of the 



 82 

bridges. We knew from the beginning of the study that Maine and New Hampshire DOT had 

different priorities for the two bridges. The purpose of the study has been to identify the best 

long-term solution to what is a very complex and expensive problem. Part of the study data that 

we're gathering is going to help the two states balance their priorities. We have worked very 

diligently to gather as much useful data as possible to move this study forward. The important 

point is that both DOTs understand that they need to commit to the completion of the study, find 

common ground and agree on the best long-term solution. Once we reach that stage, the 

implementation will be based on the realities of funding, as this is a very large and expensive 

project. We are working towards a solution and we knew when we started this project that it 

would create a lot of emotion. Our charge is to work through the understandable difficulty 

involved and continue to put the facts on the table to move the process forward. With that, I want 

to introduce the study manager, Paul Godfrey. 

Paul Godfrey: As we meet here tonight, we wanted to take a couple of minutes to update you in 

the study schedule. Right now we are revisiting key assumptions; we are finishing up the 

detailed analysis of the alternatives that are on the table. In the beginning of July, the two DOTs 

will be able to evaluate these reports and decide how many of these alternatives are going to 

come out of this list as the top tier of alternative(s). We will look to complete the draft report 

sometime around mid-July with ample time for review and comment from the steering and 

stakeholder committee. Following that we will look to have a final report by the end of August. 

Question: What does Section 106 mean? 

Paul Godfrey: The Section 106 and 4(f) documentation is additional historical documentation 

that is to be provided concurrent to our study. 

Question: Are you from Maine or New Hampshire? And who here represents Maine? 

Paul Godfrey: I am affiliated with HNTB Corporation; my company is based in Maine. This is 

Carol Morris of Morris Communications, she is based out of Maine and we have Gerry Audibert 

from Maine DOT and Bob Landry from New Hampshire DOT. Maine and New Hampshire 

Federal Highway are here as well. 

Question: Could you share your technical background? 

Paul Godfrey: I am a senior transportation engineer. I have 22 years of traffic engineering 

experience. I am involved in many different aspects of these studies, but my expertise is traffic 

and transportation. A uniquely qualified cast who provide multitudes of expertise for the study 

team also supports me. 

Question: How does that schedule relate to the Tiger II grant? Paul Godfrey: We will get into 

that in a little bit. 

Question: Who is the final decision maker as to what the best alternative is? 
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Paul Godfrey: The plan is that the data the study team provides will help us identify the top tier 

of alternatives. With those alternatives identified, folks at Maine and New Hampshire DOT will 

sit down and decide what the best long-term solution is together. 

Question: Does anything the public has to say tonight have any impact on the decision that is 

going to be made? 

Paul Godfrey: Absolutely, I hope that we have demonstrated how much we take the public 

sentiment into account. We have a robust steering and stakeholder committee, I would hope that 

they would say that we have taken their feedback and incorporated that into our process. 

Question: I would like to have the opportunity to conduct a vote at the end of the meeting so we 

have some sense of the preference of the public. 

Paul Godfrey: That is fine. 

Question: How are these public comments recorded? 

Carol Morris: The meeting is tape recorded, and we provide detailed minutes that are posted on 

the website. 

Question: I had some concerns at the last presentation about the economic study that was 

presented at the last public meeting. When you revisited the assumptions, did you revisit that 

economic study? 

Paul Godfrey: We have revisited the conclusions of the study, and we feel that the study 

conclusion was not completely understood. The study concludes that there will be impacts to 

local businesses for certain alternatives. I'm not sure that if the last public meeting that sentiment 

was fully understood. If there are still any questions about that conclusion, please feel free to ask 

as many questions as you'd like this evening. 

Comment: It is still not clear to me that you've actually analyzed who owns the businesses that 

would be affected and who owns the businesses that would benefit from other local businesses 

closing under the assumptions of the economic analysis. 

Paul Godfrey: We analyzed all of the different types of businesses that were in the study area in 

terms of whether they were local or chains, whether they were manufacturing or service based so 

we have a very good understanding of the types of businesses that are going to be impacted and 

there are some businesses that clearly are going to be more impacted than others. 

Carol Morris: And for those that have not seen the economic analysis, the full report is on the 

website under new data. You can provide comments directly to the study team or on the website 

at www.mainenhconnections.org. 

Comment: You stated at the beginning of the meeting that Maine is more interested in the Sarah 

Long Bridge because of shipping (truck/thru traffic) and New Hampshire is more interested in 

http://www.mainenhconnections.org/
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the Memorial because it's more of a local road. I just wanted to state that much of Maine is in 

fact local to the Memorial Bridge as well. 

Paul Godfrey: We understand from the data that the two bridges are uniquely different. 

Question: On the Sarah Long Bridge, the Navy Yard uses the rail trestle, why don't they pay for 

this bridge as well? 

Paul Godfrey: That comment has come up many times, I have no doubt that when funding needs 

to be found that there will be a conversation with the Navy. No money has been promised, but 

conversations will take place. 

If there are no more questions at this time I'm going to share the technical portion of the 

presentation, please feel free to interrupt me if you need clarification on anything. 

Given the magnitude of the input that we have received we have decided to revisit the key 

assumptions of this study in order to verify that nothing has changed. The past six weeks we 

have gone back and revisited traffic growth assumptions. We looked at the bridge traffic 

capacity. We looked at the bridge alternatives assumptions themselves to make sure we have 

considered all possible viable options. 

We looked at traffic growth; this allows us to forecast the extent to which the traffic volume will 

increase in the year 2035. We have determined that the I-95 Bridge will grow the fastest at about 

0.9 % per year. The Sarah Long is going to grow the slowest at about 0.7% per year, and the 

Memorial Bridge will grow at about 0.8% per year. These are relatively modest growth. These 

numbers are buoyed by population growth, job growth, regional growth, housing growth and 

downtown Portsmouth revitalization. These numbers allow us to understand whether we need 

two lanes or whether the growth will require a four-lane option. Our conclusion is that the traffic 

growth is consistent. 

We also looked at bridge traffic capacity. Our previous analysis assumed that for the Sarah Long 

Bridge, there were two lifts during every peak hour as that is the number of lifts allowed by law. 

What we saw was that the bridge didn't always need to lift two times per hour during the PM 

Peak hour. We found that about 50% of the time it doesn't open, about 50% of the time it opens 

once, and only once during that July 2008 peak hour did it open twice. That told us that we might 

have been a little too conservative with our assumption that the Sarah Long Bridge opened twice 

every PM Peak hour in the summertime and we should scale back that number of lifts. This 

assumption directly affects the assumed traffic capacity since traffic is in queue while the bridge 

is up. 

The number of lifts for the Memorial Bridge during that summer PM Peak hour is a little 

different. We found that the Memorial had zero lifts only twice during the PM Peak hour in July 

2008; it had one lift 16 times; and the Memorial Bridge lifted twice five times in that month. So 

this affects the bridge traffic capacity. 
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Question: How far back did you go back to get past the economic downturn that we recently 

experienced in this area since tourist traffic was down? 

Paul Godfrey: The data we looked at was from July 2008. One of the things we evaluated was 

the number of times the bridge opened historically so we would get a sense of whether things 

during this period were a little out of whack. What we found was that over time was that the 

number of times the bridge has opened in this time of the year has remained relatively consistent. 

The number has declined some over the years. We believe that this is consistent with what we 

have seen over time in both peak economic times and economic downturns. We know that the 

Memorial opens more (than the Sarah Long Bridge) every year; it opens 4000 times a year 

compared to the Sarah Long, which opens 3000 times per year. So this data allowed us to change 

our assumption of how much traffic capacity the bridges can handle. We re-ran the travel 

demand model, with more traffic crossing the bridges we wanted to understand what that means 

from a travel perspective. For the Sarah Long Bridge, with the new alternatives we have two 

proposed signalized intersections. With the increased traffic capacity for the Sarah Long, the 

proposed signalized intersections on either side of the bridge filled up. For example, when we 

assumed one lift per hour instead of two, we increased the bridge capacity from 1,000 under two 

lifts per hour to about 1,250 under one lift per hour. When we looked at zero lifts per hour the 

capacity increased to 1,800 and the proposed intersections would turn into a bottleneck and there 

would be a need for addition, so we would need to look at some other alternatives for the 

intersections. Overall though, we found that in a typical scenario, the bridge is lifting once per 

hour. With these higher bridge capacities we are revisiting the alternatives and that is what we 

are doing right now. 

Question: I'm curious about open road tolling on I-95, and what that means in terms of being 

able to handle traffic moving through, but the closer you get to Maine tolls the traffic backs up. 

Paul Godfrey: I wish we had open road tolling, but unfortunately we don't. There are things that 

we can do to control traffic moving through. 

Comment: The other side of that question is the potential for back up is greater on these bridges 

than before because you've moved the potential for gridlock further north in the process. 

Paul Godfrey: Part of our charge is to look at what the backups will be. 

Question: There is a new intersection at Albacore Park and this does back up onto the bridge. 

Have you evaluated that? 

Paul Godfrey: Absolutely, that intersection was put in as a temporary intersection; one of the 

things we looked at was what would need to be done in order to make that intersection function 

well as a permanent intersection. 

Question: Why was that intersection put there? 

Paul Godfrey: The Albacore intersection was put there to help facilitate the flow of traffic across 

the river when the I-95 Bridge was being worked on. 
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Bob Landry: That intersection was created because of the lowering of the load capacity of the 

Sarah Long Bridge. The deterioration of that bridge was the reason that that intersection was 

installed. 

Question: When we were working to have Amtrak connect Boston to Portland, we thought that a 

train would stop in Portsmouth and Kittery, and we also have no mass transit. Is anything about 

transit involved in your presentation? 

Paul Godfrey: We will be getting to that in just a second. 

Comment: In your model you use July 2008 data, and much of that traffic is tourist traffic, but 

you didn't include that in your future projections. 

Paul Godfrey: We did, our model is a summer, weekday peak hour travel demand model. It looks 

at traffic in higher than average conditions. The weekday rush from 4 to 5 o'clock is the busy 

time. We did look at tourism and how seasonal employment affects the traffic volumes. 

Question: You've had the data for two years; I don't think there is anything unique to this bridge, 

why didn't you do this analysis in the beginning? 

Paul Godfrey: We have not had this data for two years; we are about a year into this study. And 

with all studies we jump in and make assumptions, since 2 lifts is allowed by law, we assumed 2 

lifts per hour. Because of how important this study is, and I stress that point, we want to revisit 

every aspect of our assumptions in order to verify that we didn't miss anything important. 

Question: So you didn't do this analysis at the beginning? 

Paul Godfrey: We made an assumption based on the best available information available to begin 

developing alternatives. 

Question: How much did you take into account Friday afternoon traffic going north and Sunday 

evening traffic going south? 

Paul Godfrey: We understand what that volume of traffic consists of but we did not analyze that 

period. We acknowledge that there are times that the volume is going to be larger than what we 

analyzed here. But we did not analyze the worst traffic scenario as is typical with transportation 

studies. 

Question: Did you take into account the time the Shipyard gets out? 

Paul Godfrey: Our PM Peak hour that we analyzed was 3:45 to 4:45, which coincides with the 

3:30 let out for the Shipyard. 

Comment: On the weekends if I see that the I-95 Bridge is gridlocked I am going to take the 

lower bridges and that will cause more traffic so I think that you should analyze those high 

volume periods. 
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Paul Godfrey: Without question the I-95 bridge is very busy on Friday northbound, and Sunday 

southbound. One of the challenges of this study is understanding the unique traffic patterns of 

this area, and we recognize that there are times when the traffic volumes are going to be higher. 

Question: What state hired you? 

Paul Godfrey: Both states hired the entire study team in conjunction with one another. 

Question: All of the studies have been based on normal growth figures. Have you considered 

public safety issues like evacuation routes, and emergency vehicle access? 

Paul Godfrey: Thank you for reminding all of us. Mobility and evacuation are key aspects of the 

study purpose and need statement that was developed by our steering and stakeholder committee. 

Every alternative was evaluated and graded in terms of mobility and evacuation. 

Question: Is anyone from each governmental agency pressing for federal monies? 

Paul Godfrey: There has been a lot of pre work done for federal funding. Maine and New 

Hampshire Federal Highway have been involved because they will be part of putting funding 

together. 

Comment: There has not been enough emphasis on getting federal money in this study. 

Paul Godfrey: There have been movements looking to secure funds for whatever the 

recommendation is. The amount of funds that will be needed to implement whatever the final 

solution is will likely be a large portion of both Maine and New Hampshire DOTs' funds, and 

funding is being very carefully considered at all levels for this project. 

Carol Morris: Also, when we get to the point that we have the top tier of alternatives identified 

and the two DOTs begin evaluating the options, funding will be part of the evaluation. 

Paul Godfrey: Without knowing what the answer is, it is hard to correctly predict what funding 

will be and where it will come from. 

Comment: The only reason you are looking at new alternatives is because Maine didn't like the 

existing alternatives. 

Paul Godfrey: I can't emphasize enough how untrue that is. 

As we revisited our key assumptions we also revisited our alternatives and we wanted to make 

sure that we didn't miss anything. We did come up with another alternative; we call it a Hybrid 

Bridge. This is a unique alternative in that it puts the roadway and the rail on the same deck. Rail 

is at the current elevation and the roadway is elevated so we can reduce the number of lifts by 

70%. The deck of the bridge would move up and down to accommodate need. There is one 

bridge like this in the world, which is the Steel Bridge in Portland, Oregon. 

The Hybrid Bridge would be 80 feet off of the water; today it is about 19 feet. It is about a six 

percent grade to enter the bridge span so it is a larger bridge than the current Sarah Long. This 
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alternative might be able to eliminate the need for a four-lane bridge, which would be more 

expensive. The cons are that the rail is in the roadway; it can only accommodate one mode at a 

time. When a train comes through, the road deck drops down and traffic cannot travel through. 

There are likely to be more impacts to either side of the bridge than the two-lane alternative. The 

bridge is no longer linearly than it is today. 

Question: Is that bridge pedestrian and bike friendly? 

Paul Godfrey: That is one of our challenges, we are looking to incorporate wide bicycle lanes 

and we will be looking into options for pedestrian connectivity. 

Question: Is the assumption that this bridge replaces both bridges? 

Paul Godfrey: No, this alternative will be considered with the three Memorial Bridge options. 

Question: How are you able to accommodate traffic with a two-lane bridge for this alternative? 

Paul Godfrey: Because of the height of the Hybrid alternative it would reduce the number of lifts 

needed which increases bridge traffic capacity. 

Question: What happened to the bus option? 

Paul Godfrey: We are getting there. 

Question: How many times is the rail used a year? 

Paul Godfrey: About a half a dozen times per year. The number of times that this would need to 

be lowered for rail is small. 

For this alternative the bridge would lower for rail, stay at 80 feet for vehicular traffic and it 

would rise to 135 feet + to allow tall ships to pass through. 

Question: What part of the bridge is being replaced in this option? 

Paul Godfrey: This alternative would replace the Sarah Long entirely. 

Question: Would this do a better job of accommodating the shipping? 

Paul Godfrey: Absolutely, in my opinion it will. 

Question: This bridge has never been built anywhere in the world? 

Paul Godfrey: No, but it is doable. 

Question: Is this option more expensive? 

Paul Godfrey: Yes, not much more but it will be more expensive. We are working on 

understanding how much more expensive. 
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Comment: One of the disadvantages of this alternative is that it wouldn't allow for the possibility 

of future passenger rail. 

Paul Godfrey: Thank you, yes hypothetically speaking, if passenger rail or a more frequent rail 

use wanted to come through, this might preclude that opportunity. 

Carol Morris: After the new alternatives we will look at all of the options with pros and cons and 

we will be looking for public input. 

Comment: This is a ten-lane option. We had ten lanes in the mid-70s with a population of only 

1.5 million between the two states; now we're looking at building ten lanes for the future with a 

population of 3 million. 

Paul Godfrey: One of the advantages of this bridge is that the majority of the time it would not 

be opening in the peak travel period. That increases capacity. 

Question: What is the benefit of having traffic going over the Sarah Long rather than the 

Memorial? Why can't the Sarah Long be a railroad option only? 

Paul Godfrey: There is a need to accommodate a certain amount of traffic crossing the river. We 

achieve that with a certain number of lanes, or increasing capacity. All options include both rail 

and vehicle on the Sarah Long. 

Carol Morris: There is not enough capacity to get all of the vehicles across on the Memorial and 

the I-95 Bridge alone. We cannot widen the Memorial Bridge because of the historical impacts. 

Comment: But it would be the same amount of lanes if you get rid of the Memorial Bridge's 2 

lanes. 

Paul Godfrey: The Sarah Long carries more traffic, and a different type of traffic. From some 

perspectives the Sarah Long carries more through traffic. 

Question: Is it true that the only use for that railroad bridge is to take material in and out of the 

Navy Yard? Has the Navy been involved in this process? 

Paul Godfrey: Yes that is true, and they have been approached to be part of the Steering 

Committee. They respectfully declined because that is the policy of the Department of Defense 

that they do not get involved in local public matters. 

Question: Can we just eliminate the rail? 

Paul Godfrey: One of the key assumptions of the study is that rail needs to be maintained. This is 

similar to the operations in Norfolk and Puget Sound, material comes in or out via rail. We have 

approached the Shipyard about other alternatives and the polite answer at this time is no. 

Question: If they have to have rail, why is the rail only used for the Navy and in the future 

couldn't it be passenger? 
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Paul Godfrey: The rail is not owned by the Navy, they use the rail, and there is nothing to 

preclude that rail from becoming a passenger rail except that, right now the rail doesn't go 

anywhere in Maine except to the Shipyard. There could be opportunities to do other things in the 

future. 

Moving onto the proposed intersections, they would be four lane intersections on either side with 

turning lanes. We have assumed that the lift span would be wider so the rail would be in between 

the two lanes and vehicles would not have to drive over it. 

Question: So the plan for this bridge is for it to be built north of the existing Sarah Long? So this 

option will require additional properties to be taken? 

Paul Godfrey: As we have identified in other alternatives, there will likely be properties 

impacted, they are no worse than the other alternatives we have identified. 

Comment: I am an engineer at the Shipyard and I know that transportation planning is very 

precise. If one of the bridges gets stuck up in the event of an emergency, we are all in big 

trouble. Three bridges are needed in the event of an emergency evacuation as a transportation 

system. 

Paul Godfrey: Yes, I agree and we will continue to, as we have, look into the importance of 

mobility and redundancy in the event of an emergency. 

We are considering the Hybrid Bridge option with a Memorial Bridge replacement, with the 

bike-ped bridge and with a new alternative that we are exploring, an enhanced transit system. 

One of the opportunities that we did not fully evaluate is that we did not look at the possibility of 

whether a robust transit system that ran back and forth between Kittery and Portsmouth would 

eliminate the need for a bridge. We are looking at this to see if it even passes fatal flaw, and if it 

doesn't you may never see it again. We are looking at this in order to ensure our thorough 

analysis of all possible alternatives. This alternative is intended to maintain a local bus system 

between Kittery and Portsmouth downtown. It is assumed as a zero fare option. This is just a 

quick look at the possibility of transit and we have yet to determine if it meets purpose and need, 

we will be doing that quickly. 

Comments: What about the tourists that come through Portsmouth and cross over the Memorial 

Bridge? I work on the Kittery side of the bridge and live in Portsmouth; I'm not taking a bus. 

Paul Godfrey: Thank you, I want to keep moving. 

Question: The assumption is that the only people who use the Memorial Bridge are people in 

Kittery. I live in Eliot and I use the bridge all of the time, how would this transit system help me? 

Paul Godfrey: You're correct in the assumption; the intent of this alternative is to think about 

potentially replacing the bike-ped option which serves local people. We are in the process of 

evaluating it. 
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Comment: I want to see a show of hands of the people who want to see this area stay the way it 

is now. Please raise your hand if you want this area to remain business-friendly. 

The vast majority of the room raised their hand. 

Paul Godfrey: I appreciate your passion; we will make sure the record will reflect this sentiment. 

Question: Did you evaluate the COAST transit system in Portsmouth? 

Paul Godfrey: Yes we found that frequency and cost play a large role in how many people ride 

them. The key assumption is that this would service anyone who would want to ride the bus with 

ten-minute headways and zero fares. We don't know if it works yet. 

Question: How is the transit system paid for? 

Paul Godfrey: This is being evaluated as invested money for transit rather than a bridge. 

We have identified a capital and operating cost. We will be wrapped up with this assessment in 

another week. 

Comment: We don't have supermarkets in Kittery; we need the bridge to get to supermarkets. 

Paul Godfrey: Thank you for your comment. 

When we met with the Steering and Stakeholder committee last week we got a sense that the 

people don't think that we listen to their comments. We are going to go through the remaining 

alternatives on the table and list the pros and cons. This information will help us determine 

where we ultimately end up in terms of the final tier of alternatives for the DOTs to consider. 

Question: A couple of months ago you said the no build option had been taken off the table, has 

that changed? 

Paul Godfrey: The no build option does not meet purpose and need but as required by law we 

have to continue to evaluate it moving forward. It is there because it's required to be. 

Question: Does the two-lane replacement on the Memorial Bridge include bike and pedestrian 

access? 

Paul Godfrey: Yes. 

Question: When the study is complete will you make a recommendation to both states? 

Paul Godfrey: We will not be making a recommendation; the data will help us provide the 

correct information to provide the DOTs with the top tier of alternatives. Maine and New 

Hampshire will have a discussion and decide which alternative works best for the local area, the 

region and the two departments. 

Comment: We need to make a comment about the transit alternatives. Most people who are 

sitting here are pro-public transportation. Bringing these alternatives up out of nowhere is 
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disingenuous for us to discuss. Why don't you suggest a hybrid bridge with two lanes of rail 

traffic for potential commuter traffic? Why don't you suggest a link to the line from Boston to 

Portland? Why don't we have a complete transit network on the seacoast? We are not hearing 

these quality ideas and that is why there is an unfavorable response to transit. And the service 

will inevitably be scaled back from ten-minute headways to twenty and thirty and that is why 

people resent this alternative. It's not an alternative; it does nothing. Everyone here agrees that 

we want a pedestrian and bicycle path on every bridge alternative. We don't want a pedestrian 

bike bridge only, and we don't want a bridge that services vehicular traffic only. The bike-ped 

option should be eliminated and the transit alternative should be eliminated. 

Paul Godfrey: Thank you. 

Comment: Route 1 bypass is already a four-lane road with a two-lane bridge, the Sarah Long 

Bridge at four lanes seems like the best option. 

Paul Godfrey: Yes that makes sense. The two lane options for the Sarah Long do not preclude us 

from adding capacity in the future. 

Comment: Portland, Oregon has highest rate of bicycle commuters at 16%. We need to have bike 

and pedestrian connectivity, and we need to think about a link with the rail and trams instead of 

diesel buses. 

Paul Godfrey: Thank you. 

Comment: The bike-ped bridge is not a feasible option from a maintenance standpoint, and the 

transit option is not a feasible option from a design standpoint. 

Paul Godfrey: Thank you, we have the following remaining alternatives on the table. We have 

the Memorial two-lane replacement, the bike-ped and the transit if it passes fatal flaw. We have 

the Sarah Long rehabilitation, two and four-lane replacement, we think the four lane is likely to 

fall out of consideration. We think that building the bridge off line, which means upstream would 

be the best option so there is not a huge disruption to traffic while construction is under way. 

Question: Are you going to narrow the list of alternatives further? Paul Godfrey: Yes, we are 

trying to narrow it further. 

Comment: I don't see how the bike-ped option works for elderly people who cannot use the 

bridge in the winter. Quality of life has not come up once in this presentation. 

Paul Godfrey: Without question the utilization of bicycle and pedestrians is much more dominant 

in the summer months. But we are amazed at the number of folks who use this bridge all twelve 

months of the year. 

Question: If you are going to build offline, are you including the cost of removing the original 

bridge? 

Paul Godfrey: Yes. 
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Comment: Going back to the transit alternative, in reality, if this is replacing vehicular traffic, 

you need to build park and ride lots. 

Paul Godfrey: We did not contemplate what additional ridership might use the system if we did 

include park and ride lots, you bring up a good point that we should consider. 

Question: Would it save money if you did a three-lane Sarah Long option? 

Paul Godfrey: That question has come up. The challenge is that this is a unique bridge and about 

halfway through the peak hour the traffic changes direction. 

I am going to share the final alternatives with you and list the pros and cons of each. 

For the no-build option, which is an alternative that assumes the Memorial Bridge has been 

closed because it does not work and that the Sarah Long is open but the posting is even further 

reduced so it carries less truck traffic. The pros are that it does maintain rail and there are no 

impacts. The cons are that it does not meet study purpose and need, we have documented this 

and this is not being considered for the final tier of alternatives, it is simply here because it is 

required to be here by law. 

Alternative #4: 2 Lane Memorial Bridge replacement and rehabilitation of the Sarah Mildred 

Long Bridge. The pros are that it maintains community mobility; improvements to the Memorial 

for bike-ped amenities, vehicle amenities, there are limited natural and physical environmental 

impacts. The cons are that the rehabilitated Sarah Long is structurally equal to a replacement. 

There is no improvement for marine vessel clearances. The removal of the existing Memorial 

Bridge is a con because it is a historical landmark. Both bridges would need to be closed 

separately during construction. 

Question: For the Sarah Long, when do you anticipate construction? 

Paul Godfrey: We don't know yet because we do not have the answer yet. We understand the life 

of the Memorial Bridge to be 1-3 years, the life of the Sarah Long Bridge is 5 to 7 years. 

Question: So you could do the Memorial Bridge, and in seven years we could make 

improvements to the Sarah Long Bridge, right? 

Paul Godfrey: The order of which bridge gets worked on first is up to the DOTs, but let me 

clarify that with Gerry Audibert, the representative from Maine DOT. 

Gerry Audibert: The study will present the package of recommendations for Memorial and Sarah 

Long for the next 25 years and what gets done first will be up to the two DOTs and Federal 

Highway. 

Question: To me, the Memorial is the only interesting bridge in town. It is attractive and I would 

like to keep it. What if we made it a bike-ped bridge and allowed small trolley to go across? 

(Negative audience reaction.) 
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Paul Godfrey: Thank you for your comment. 

Question: One comment on the Sarah Long rehabilitation, when you consider that instead of a 

replacement it costs less. Wouldn't that be a pro? 

Paul Godfrey: Thank you, yes. Okay, moving ahead. The next option is Alternative 5A: a two-

lane Memorial replacement coupled with a two-lane Sarah Long Bridge on line. Pros are that it 

fully addresses the structural deficiencies of both bridges. It continues community and shipyard 

connectivity. It provides vehicular and bike-ped improvements. Allows opportunity for improved 

ship access on the river. Cons are that it removes the existing Memorial and Sarah Long, which 

are historic landmarks. Both bridges would need to be closed separately for an extended period 

of time. 

Russ Charette: Just a clarification, the two bridges are eligible but not on the historic registry yet. 

(should make this change everywhere) 

Paul Godfrey: Thank you, yes they are eligible. 

Question: Will a replacement bridge take the aesthetics into account? 

Paul Godfrey: That is not within the scope of this study. That does not preclude that if a 

replacement bridge is built it could be similar to the existing bridge. 

Comment: You need to add Eliot and York to this study area because they use the Memorial 

Bridge as well. Also, somewhere there is a commitment and a need to recognize that if the 

Memorial Bridge is replaced, it would be replaced with a signature bridge. 

Carol Morris: That might be inconsistent with the scope of the study. We are trying not to get 

into design details, as that will be discussed after the study provides a top tier of alternatives. We 

want to keep this consistent with how we are looking at all of the other bridges. 

Comment: I think the concept of a preference for a signature bridge should be included in the 

data. 

Carol Morris: That is something that will be addressed after a decision has been made because it 

is part of the design process. 

Comment: Then I don't think that this reflects the cost of the bridge properly. 

Paul Godfrey: As I have said before, we try not to get bogged down in details. I understand that 

for many the concept of a signature bridge is not a detail, but does a signature bridge or a non-

signature bridge make a determination between these alternatives? I think that this issue will be 

determined later on. 

Comment: I just want to expand on the issue of mobility for Eliot and York and really there are 

more areas that are affected and use this bridge, areas such as Wells and Kennebunk. 
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Paul Godfrey: This comes from the purpose and need statement. Without question, we know that 

these bridges are used by a lot of people from a lot of different places, so point taken, and thank 

you. 

Comment: Augusta needs to understand that this is an issue that affects all of York County, not 

just Kittery. 

Paul Godfrey: Thank you. 

Comment: We need to discourage the use of so many vehicles in the hopes of having mass 

transit in the future. 

Paul Godfrey: Thank you, good point. 

Comment: I think when we think of Sarah Long being built offline, but another alternative would 

be to make the new bridge a vehicular, bike-ped bridge, and leave the old bridge as a rail bridge, 

which would allow for more flexibility. 

Paul Godfrey: The challenge with that is that the existing Sarah Long has some clearance issues 

for water traffic and we want to use this opportunity to create some additional clearance for 

water traffic. 

I'm going to continue to go over the last couple of alternatives. 

Alternative 6A: 2 lane Memorial Bridge replacement with 2 lane Sarah Long replacement 

upstream. Pros are that it fully addresses the structural deficiencies of both bridges. It continues 

community and shipyard connectivity. It provides vehicular and bike-ped improvements. Allows 

opportunity for improved ship access on the river. In this alternative there would be minimal 

impact to traffic as the Sarah Long is being built upstream. Cons are that it removes the existing 

Memorial and Sarah Long, which are historic landmarks, greater natural and physical impacts 

and the Memorial is closed to traffic during construction. 

Alternative 7: Bike-ped Memorial Bridge with a four lane Sarah Long replacement online. The 

pros are that it addresses structural deficiencies, improvements to Sarah Long for bike-ped 

access, increased marine clearance. The cons are that it does impact mobility. The Sarah Long 

would be closed during construction and this removes the existing bridges, which are eligible as 

national landmarks. Higher capital costs, more impacts and local economic impacts as well. 

Question: One thing that I don't see on the con side is maintenance for bike-ped bridge? 

Paul Godfrey: That needs to be addressed and understood more completely. 

Comment: You are minimizing the economic impact by saying "some" local economic impact. 

Paul Godfrey: Alternative 8: Bike-ped Memorial bridge with a four-lane Sarah Long replacement 

upstream. The only difference here is that traffic is maintained - all of the other pros and cons are 

the same. 



 96 

Alternative 9: 2-lane Memorial replacement with 2 lane Hybrid Bridge. The pros are that it 

addresses structural deficiencies, improvements to Sarah Long for vehicles and bike-ped access, 

increased marine clearance. Cons are greater natural and physical impacts and removal of 

existing bridges. The Hybrid only accommodates one mode at a time and the rails are in the road 

and Memorial would have to be closed to traffic when under construction. 

Alternative 10: Bike-ped Memorial with the 2 lane Hybrid. The pros are that it addresses 

structural deficiencies, improvements to Sarah Long for vehicles and bike-ped access, increased 

marine clearance. The cons are that it does impact mobility. The Sarah Long would be closed 

during construction and this removes the existing bridges, which are eligible as national 

landmarks. Higher capital costs, more impacts and local economic impacts as well. 

Question: Could you put a pro that the local economy is not affected under the non bike-ped 

options? 

Paul Godfrey: Thank you, yes. And finally, the last alternative: 

Alternative 11: Transit, if it survives the fatal flaw and the two-lane Hybrid built upstream. We 

get improvements to the Sarah, increased marine clearance, and only one bridge to maintain. 

Cons are that it has greater impacts, only accommodates one mode, removal of bridges in their 

existing form, local economic impacts and affects community connectivity. 

Comment: I have not heard you address the distance, if you are walking or biking, of the 

Memorial Bridge versus the distance of Sarah Long. The distance traveled is a lot longer for 

these people if the Memorial is removed and that should be reflected in the cons. 

Paul Godfrey: So the con is that bicyclists and pedestrians will have a longer travel time. 

Comment: A six percent grade is not going to be for someone who is not in shape, or elderly. 

Paul Godfrey: I agree, I think that is an important point to add. 

Question: Won't the hybrid have bike-ped anyway whether busses are used or not? 

Paul Godfrey: We are looking to accommodate bike and pedestrians in all alternatives. We have 

looked into wider shoulders for bike and pedestrian use . 

Comment: When we were in the process of creating the purpose and need statement, the word 

maintain was hotly debated. I'm concerned that the Hybrid Bridge does not maintain mobility 

and that it does not meet the purpose and need statement. 

Paul Godfrey: I agree with you, we are saying here that that alternative scores poorly under those 

criteria. 

Question: Have you ever considered a two-lane over two-lane bridge for the Sarah Long? 

Paul Godfrey: The challenge with that is that we would then need three decks to accommodate 

rail. No, we did not look at that. 
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Comment: Alternative #9 should have the comment to have the opportunity to expand to four 

lanes. 

Paul Godfrey: I think that would be an appropriate comment for any of our two-lane Sarah Long 

options. 

Comment: You gave us percentages of traffic increases per year; in none of the cons do I see that 

that 0.8% will shift to another bridge. 

Paul Godfrey: It is because the reality is that it will shift to another bridge, which will fill up 

quicker so it is looked at as a con. 

Comment: You lose flexibility when you remove the Memorial Bridge. Secondly, there is a 

rupture of the seacoast community that will not be mended by providing transit. 

Paul Godfrey: Thank you. 

Comment: Since the states are going to have a deadline of July 16
th
, I would like to have a straw 

poll to find who supports the following options: The bike-ped option, the transit option or the 2-

lane replacement for the Memorial Bridge. 

Support for the bike-ped alternative: No hands shown in support of the bike-ped bridge 

alternative. 

Support for the transit alternative: One hand shown in support of the transit alternative. 

Support for the replacement of the Memorial Bridge: Vast majority of hands shown in support of 

replacement of the Memorial Bridge. 

Question: Is the rehabilitation of Memorial Bridge possible? 

Paul Godfrey: Based on the bridge inspection report, the rehabilitation is not a viable option. 

Comment: I think you have a fair idea of what this group wants. We are concerned that the State 

of Maine does not care about what we want, how do we address that? 

Paul Godfrey: After I show the last slide the floor will be open for additional comments. 

Question: Is there in place now a moratorium on proposal of new alternatives? Have the states 

agreed to accept the results of the study? 

Paul Godfrey: In terms of a moratorium, we would like not to have new alternatives. I have been 

involved in studies where an eleventh hour alternative was the best one; we never want to 

disregard quality ideas. The hybrid has a lot of pros, and that's why we thought it was legitimate 

to look into it. In terms of the DOT, Maine and New Hampshire have made a commitment to 

come to an agreement. 
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We have touched some on the status of the Tiger II application. There is now a Tiger II 

application out there. The pre applications are due July 16
th
, the final applications are due August 

23
rd

, September 15
th
 the grants are distributed. It is our intent to get the draft study report by the 

end of June, and the final study report by middle to the end of August. 

Comment: I received an email from Commissioner Cole where he said given the role of the 

connections study it would be premature for the state of Maine to agree to sign onto a Tiger II 

grant application. Do you have any comments? 

Paul Godfrey: I was not aware that Commissioner Cole said that, we are looking to finish the 

study and find the answer. 

Question: Can't you guys speed it up? 

Paul Godfrey: Again our study schedule reflects meeting that pre-application date. 

Question: How do we express our frustration as a Maine taxpayer that Maine is slowing this 

down? 

Paul Godfrey: Just like you're doing right now. 

Comments: The town of Kittery has 50,000 taxpayers and sends a lot of money north. Our needs 

need to be met. 

Paul Godfrey: Everything that is said here is recorded, heard and understood. The next steps will 

be meeting with the steering and stakeholder committee in July to review the detailed evaluation. 

We need to get back with you folks with that evaluation in late July or early August. 

Comment: But then we won't be able to meet the deadline. Carol Morris: We will have a draft 

report by mid-July. 

Comment: Commissioner Cole had said that Maine had no intention of signing. 

Gerry Audibert: I have to take issue with that. Could you please read that email in its entirety? 

Comment: "Given the role of the connections study, it would be premature at this time for the 

state of Maine to sign onto a potential Tiger II application to replace the Memorial Bridge. I'm 

asking the DOT staff to continue working with the study staff to weigh the options that would be 

considered by policy makers at the appropriate time. Maine understands the importance of the 

Memorial Bridge to the citizens of Kittery and Portsmouth." 

Question: If you were to eliminate the transit part of the study, would this allow us to apply for 

the grant sooner? 

Paul Godfrey: No. 
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Comment: If this bridge was to Augusta, how quickly do you think that bridge would get built? 

The loss of that bridge would be devastating. Augusta needs to hear us. No one wants any 

alternative beside the replacement of both bridges. 

Paul Godfrey: I know this won't be a popular response but public sentiment is not the final 

determining factor of what the answer is. I can guarantee that public input is a factor, but the data 

is what will determine the ultimate decision. Clearly the public process is an important part, 

coupled with the data. 

Comment: I think some of the frustration is because Augusta made up their mind two years ago. 

Gerry Audibert: I have to take issue with that because that is not at all correct. We would not be 

here investing 1.5 million dollars on a study if that were true. We intend to complete the study; 

we can't identify a funding plan until we know the answer. We have to complete the study and 

move forward with funding options from there. This is a very large investment; we're looking at 

several hundred million dollars which neither New Hampshire nor Maine have readily available. 

Carol Morris: In rooms like this across the country there are frustrated citizens who want things 

that perhaps the money is not available for. The reality with public funding is that sometimes 

there has to be a tradeoff. 

Question: What was the time line at the beginning of this study, and what is it now? 

Paul Godfrey: The original timeline called for the study to be finished by the end of June; we are 

now about two months over. 

Question: Why? 

Bob Landry: I need to step in here and point out that these two and the study team has done more 

than they could have ever done to keep this study on schedule. These two and their crew don't 

deserve that. These types of studies usually take years to complete, we're getting near the end 

and trust me we hear you and we understand the issues. When the study is completed we will 

bring the top tier of alternatives to the commissioners. I know there is a lot of passion and 

frustration in this room, but please do not take it out on these two. 

Comment: There are numerous transportation studies that show the importance of main streets, 

and Memorial Bridge is our main street. I would like to see the economic study showing the 

impacts of the loss of that bridge. 

Carol Morris: That study is on the website. 

Comment: I would like to see the bottom line dollar amount of how much Maine state tax 

revenue is lost under the Memorial Bridge and have that information available. That has to be 

listed as a line item as a loss of revenue for the state of Maine. 
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Comment: We are not only talking about tax revenues. On the optimistic assumption that the 

Memorial Bridge is replaced, we can test the transit system during the period that that is being 

constructed. 

Question: Will the DOTs take one alternative and put the other on the shelf? 

Paul Godfrey: The understanding is that these bridges are joined in this study so there will be 

recommendations for what should be done to both of the bridges jointly, not independently. 

Comment: Without Memorial Bridge, we will lose the impact of fire truck efficiency, which will 

increase fire insurance rates for homes. 

Comment: This isn't just Portsmouth, this is all of southern Maine and a loss of revenue for both 

states. People use the Memorial Bridge to reach all points in Maine, even Portland. 

Comment: This is a request for Gerry Audibert. Please convey what you have heard tonight, and 

also convey that the people of Kittery believe this bridge to be vital to the town's survival. 

Kittery is the oldest town in Maine and the gateway to Maine. Kittery is always coming from the 

underdog position and we need to be clear that this bridge is very important to us. 

Gerry Audibert: We do understand that and it's easy for us to appear as though we are being cold 

and the reality is that we have this problem everywhere we go. We had a meeting last night about 

a 100 million dollar project that has been in the works for thirty years, and we can't build it for at 

least a decade because we don't have the money. There is a lot of competition for not a lot of 

money, and I can't make any promises, but I can say that once we complete the study, we will 

make our best effort to work with New Hampshire to locate funding and move forward. 

Comment: We do stand alone in being the oldest town in Maine and the gateway to Maine, and 

the lifeline to the rest of the southern fifty states. 

Question: The DOT commissioner from New Hampshire said that they were ready to pay for the 

new bridge. What happened to that? 

Senator Martha Fuller Clark: At the last week of the legislature, we did bring forward an 

amendment to our transportation plan that authorized the state of New Hampshire to move 

forward to get a series of bonds that would be available to add 42 million dollars to the 52 

million dollars that we already have to move forward with the Memorial Bridge. (Note: And the 

Sarah Mildred Long Bridge.) The other part of that stipulation is that this would go forward with 

the understanding that when the time for Sarah Long to be replaced came, that New Hampshire 

would not be responsible for more than 50% of the total package for the two bridges. New 

Hampshire is prepared to front the money to Maine because the life of the Memorial Bridge is 1-

3 years. (Note: NH legislation requires Maine to pay interest, Go to 

http://mainenhconnections.org/updates/30 to view the NH legislation. 

http://mainenhconnections.org/updates/30
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Bob Landry: Without the work of Senator Clark, we wouldn't be talking about Tiger II because 

we wouldn't have matching funds. This legislation allowed us to move forward with the 

Memorial or the Sarah Long, depending on the outcome of the study. 

Senator Martha Fuller Clark: We would like to move forward with the Tiger II application and 

we can only do that if Maine partners with us on the application. 

Comment: I think all of you here can do something. Maybe you need to get politicians' attention. 

You should ask your gubernatorial candidates to sign a promise to commit to the rebuilding of 

the Memorial Bridge. 

Comment: It would not appear that the Connections Study will be done in time to apply for the 

Tiger II funding. Can the states of Maine and New Hampshire apply even if we are close to 

completion? 

Bob Landry: We have focused on trying to make the deadline so we can get something to the 

Governor. 

Question: To raise needed funds, why don't we charge a toll to cross the Maine Bridge? 

Paul Godfrey: Thank you that is a good question, it is something that the two DOTs would need 

to think about. 

Q: Can we apply for the application and subsequently remove the application if the study finds 

another solution? 

Gerry Audibert: The problem is that we don't know the outcome of the study and pre-

determination puts the study funding at risk. 

Comments: Representatives are working behind the scenes to work towards Tiger funding. Your 

legislators are listening. 

Paul Godfrey: Thank you all for your time, we will be updating the website so please look for 

updates on the next public meeting. 
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Minutes taken by: Ben Ettelman, Morris Communications. 

Meeting began at 6:05 pm. 

Carol Morris: Thank you for coming to this final public meeting for the Maine-New Hampshire 

Connections Study.  My name is Carol Morris, I do public outreach for this study.  Paul Godfrey 

from HNTB, Gerry Audibert from MaineDOT and Bob Landry from NHDOT will also be 

speaking.  The final report for the study is up on the study website: 

www.maineNHconnections.org. 

Tonight’s meeting has two purposes, first is to go over what will be in the draft report, which is 

essentially an overview of the entire study.  We will have a 30-day comment period on the report 

so please submit your comments in writing.  Information on how to submit those comments is on 

your agenda. 

During the second part of the meeting, Bob Landry and Gerry Audibert from Maine and New 

Hampshire DOT will talk about construction on the bridges and next steps. 

I want to give an overview of recent events that have occurred since we last met.  As most of you 

know, the TIGER II Grant was awarded for $20 million and that is the first step in the funding.  

Additionally, on October 5
th
, the governors of both states made an announcement that they would 

set up a task force to work on developing funding for these bridges.  The task force should have a 

comprehensive report to deliver in December. 

The Connections Study is winding down and the draft report is out.  We have a thirty-day 

comment period; please note that the final date for comments is December 9
th
.  We encourage 

you to make comments.  We hope to have the final report available by the end of December.  I’m 

going to turn the floor over to Paul Godfrey, who will provide an overview of the draft report. 

Paul Godfrey: Good to see everybody tonight, we are going to give you an overview of the draft 

final report.  It was issued on November 9
th
.  The report is available online in the study website.  

As Carol mentioned, I am going to go through each chapter of the draft report.  Don’t hesitate to 

ask questions and make comments. 

We provide an executive summary at the beginning of the report that summarizes the entire 18-

month process.  This is a condensed version of all of the parts and pieces that are in the full 

report. 

The first chapter provides background for the Study.  There is an overview of the history and 

problems that indicated the need for the study.  We understand that this study is about 

documentation and this chapter goes into great detail about the background.  

The next chapter is an overview of the public outreach aspect of the study.  Carol has put 

together a list of all of the meetings that have occurred including Steering and Stakeholder 

Committee Meetings, Public Meetings and meetings with Consulting Parties.  There is a general 

summary of each meeting, a list of attendees and the general sentiments of the audience if 

http://www.mainenhconnections/
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applicable.  The complete meeting minutes for every meeting are also included in the 

appendices. 

The purpose and need chapter includes the statement itself and lists the needs and goals of the 

study. 

In the next chapter, we detailed the fatal flaw analysis process that we went through in the 

beginning.  We went through a high level screening of every alternative.  The basic premise was 

to ask whether the proposed alternative matched up with study purpose and need, was it 

financially and physically feasible and was it permitable. 

Through this process, 63 alternatives were identified and analyzed.  A very thorough and detailed 

list of these alternatives is included in the report. 

At the end of fatal flaw analysis, there were three Memorial Bridge options as well as three Sarah 

Mildred Long Bridge alternatives that remained.  After the fatal flaw process, we generated three 

additional alternatives that we added for consideration.  Option 1 was to close the Memorial 

Bridge and evaluate a transit system in its place.  There were also two options for a Hybrid Sarah 

Mildred Long Bridge alternative, one with a 5% grade and the second with a 6% grade. 

Eleven alternatives made it through fatal flaw as being moved forward for further analysis.  

Please keep in mind these are not the final alternatives being recommended by the final report: 

 No Build Alternative: Memorial Bridge Closed, Sarah Mildred Long Bridge maintained 

 4. Memorial Bridge replaced, Sarah Mildred Long Bridge rehabilitated 

 5a. Memorial Bridge replaced, Sarah Mildred Long Bridge replaced on alignment (2-

lane) 

 5b. Memorial Bridge replaced, Sarah Mildred Long Bridge replaced on alignment (4-

lane) 

 6a. Memorial Bridge replaced, Sarah Mildred Long Bridge replaced upstream (2-lane) 

 6b. Memorial Bridge replaced, Sarah Long Bridge replaced upstream (4-lane) 

 7. Memorial Bridge replaced (bicycle/pedestrian only), Sarah Mildred Long Bridge 

replaced on alignment (4-lane) 

 8. Memorial Bridge replaced (bicycle/pedestrian only), Sarah Mildred Long Bridge 

replaced upstream (4-lane) 

 9. Memorial Bridge replaced, Sarah Mildred Long Bridge replaced upstream with 

Hybrid 

 10. Memorial Bridge replaced (bicycle/pedestrian only), Sarah Mildred Long Bridge 

replaced upstream with Hybrid Bridge 

 11. Memorial Bridge closed, Transit system implemented, Sarah Mildred Long Bridge 

replaced upstream with Hybrid Bridge 

The next chapter in the report goes over the bridge inspection reports.  This chapter goes into 

great detail about the reports on the Memorial and Sarah Mildred Long Bridges.  Based on these 

inspection reports, all five of the Memorial Bridge rehabilitation options were removed from 
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consideration.  This chapter also provides the basis for the assumption that the Sarah Mildred 

Long Bridge approach spans would be replaced as part of the rehabilitation alternatives for that 

bridge. 

In the next chapter we identified the evaluation criteria and the Measures of Effectiveness 

(MOEs).  We identified a number of categories by which the alternatives would be measured: 

 Structural Improvement 

 Mobility 

 Accessibility 

 Planning Level Costs 

 Historic 

 Natural Environment 

 Physical Environment 

 Environmental Clearances  

These MOEs are all consistent with the study purpose and need statement. 

Based on study data and using the MOEs, the Study Team dismissed the following alternatives 

from further consideration based on the following reasons: 

 No Build alternative because it did not meet study purpose and need. 

 Alternatives 5b and 6b because additional lanes were not needed within the study time 

frame. 

 Alternatives 5a and 7 because of construction impacts. 

 Alternative 8 because of its cost and additional impact in comparison to two-lane hybrid 

bridge. 

 Alternative 10 and 11 because they would not maintain or improve access to downtowns, 

would not improve bike or emergency access across the river, and would preclude future 

transportation alternatives. 

Question: Why did you dismiss the six-lane option, especially if there is a problem with I-95? 

Paul Godfrey: In this study we looked to the year 2035.  Our criteria was determining that if the 

bridges reached capacity by 2035 then we would to have the option to add additional lanes, but 

we determined through the study that we did not need additional lanes to handle normal 

everyday traffic.  If I-95 closes, that would add a lot of traffic but that is a rare circumstance. 

Bob Landry: This alternative does not preclude us from adding extra lanes in the future. 

Comment: I would really push my idea if it wasn’t for the circle, the circle will back up anyway. 

Question: Can you do a quick overview of when these alternatives were dismissed? 

Paul Godfrey: These alternatives were recommended to be eliminated from consideration at the 

last public meeting in June.  During the time that the study report was being worked on and the 
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governors were talking was when the two additional alternatives were dismissed.  So to recap, 

the original five were dismissed prior to the end of June; these last two were dismissed during 

the development of the draft report. 

We now have three alternatives that the draft report recommends to be carried forward: 

 4. Full Memorial Bridge replacement and improvements to Sarah Mildred Long Bridge. 

 6a. Full Memorial Bridge replacement and replacement of Sarah Mildred Long Bridge 

upstream. 

 9. Full Memorial Bridge replacement with Sarah Mildred Long Hybrid Bridge upstream. 

Question: In the press recently there has been mention of tolls on the Memorial Bridge.  Would 

that change the configuration if there were tolls? 

Paul Godfrey: I think tolls are being considered.  The details of what that might look like, to my 

understanding, have not been contemplated at this point. 

Question: It would be conceivable with all of these alternatives? 

Paul Godfrey: Incorporating physical toll facilities may be a challenge; it might be easier to 

install electronic tolling. 

Paul Godfrey presents slide with graphic of Alternative 4 

In this slide you will see a graphic of Alternative 4, which recommends full replacement of 

Memorial Bridge and slightly widening it.  An 11 foot lane with a 5 foot shoulder is being 

proposed.  We are showing a 6 foot and 10 foot sidewalk on each side of the bridge as well.  

Sarah Mildred Long Bridge would be replaced up to the truss spans.  The existing cross section 

of the truss spans would remain but the approach spans would be widened. 

Question: In this alternative, is there bicycle and pedestrian access on the Sarah Long? 

Paul Godfrey: Currently those are both prohibited on the Sarah Long. For this alternative, the 

shoulders are increasing from the current 3-foot width to a proposed 6-foot width.  The lift 

portion of the bridge would still have a three-foot wide shoulder. 

Question: Would that become pedestrian-bicycle accessible? 

Paul Godfrey: We are not showing it as having sidewalks; we do show it as having enough room 

for sidewalks but whether or not they are allowed in the future is outside the purview of the 

study.  We are however aware of public desire for that accessibility. 

Gerry Audibert: It is more of a policy decision that Maine and New Hampshire would have to 

make. 

Comment: But if the width is not there then it doesn’t matter. 

Gerry Audibert: Right, I think six feet would be adequate.  The fact is that today on the New 
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Hampshire side, it is a limited access highway, which would not allow bike access.  That could 

change with the Market St. connection, but it is a policy decision. 

Comment: It is no longer a real highway, and it should not be considered that way. 

Gerry Audibert: For the purposes of the feasibility study, these were the assumptions that were 

made.  We will talk more about this in future phases and discussions. 

Comment: Given the average daily travel, which is lower than it used to be, I don’t see how you 

could not allow bicyclists. 

Paul Godfrey presents slide with graphic of Alternative 6a. 

Paul Godfrey: In this slide you will see Alternative 6a, which fully replaces the Memorial Bridge 

and replaces the Sarah Mildred Long Bridge with a low level bridge upstream.  That means it 

looks exactly like it does today and the advantage is having a 270 foot opening. There would be 

two-12 foot travel lanes with 6 foot shoulders. 

Paul Godfrey presents slide with graphic of Alternative 9 

In this slide you will see Alternative 9, which is a full replacement of the Memorial Bridge with 

an upstream replacement of the Sarah Mildred Long Bridge.  This is the Hybrid Bridge 

Alternative, which would be mid-level height, approximately 86feet off mean high water.  The 

rail would remain at its current elevation and would be a single roadway deck with a 270 foot 

opening.  It would be wider in the area that opens to accommodate rails on either side. 

Paul Godfrey presents a slide with conceptual cross section of Hybrid Sarah Mildred Long 

Bridge 

I wanted to provide a conceptual cross section of the Hybrid option. This allows for greater 

clearance for vessels traveling in the river, as it is higher off the water. This also increases bridge 

capacity as more vessels can pass below without the bridge opening. 

Question: The shoulders are 5 feet and the shoulder on the other alternative is 6 feet? 

Paul Godfrey: Yes, this cross-section only occurs in this section of the lift span.  There is a lot 

going on in that lift span with rail, cars and sidewalks.  It’s a design detail and it could change. 

As was indicated earlier, both the Maine and New Hampshire Governors announced on October 

5
th
 that they would assemble a task force on funding.  They are looking for funding mechanisms 

for all three bridges.  The task force will include three members from each state and will produce 

a report for the Governors by December 15
th
.  Between now and then they will have two 

meetings held at Maine Turnpike Authority in Portland, and they are open to the public.  They 

are to provide a report back to the governors about funding.  The report will include details 

regarding what options there are and how to move forward. 

I want to provide you folks with the next steps in the process.  In the final report you will read 
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about the three alternatives being recommended.  It is recommended that they be separated for 

independent Section 4(f) and NEPA analysis.  New Hampshire will take the lead on Memorial 

Bridge and Maine will take the lead on the Sarah Mildred Long Bridge.  There will be a public 

process included in both. The Federal Highway Administration will review this information and 

determine what level of NEPA analysis will need to take place. 

Question: Are we going to get a chance to talk about the Memorial Bridge?  Will that have 

pedestrian and bicycle access? 

Paul Godfrey: Currently the sidewalks are shown as 6 feet and there is also a 10-foot alternative.  

Those sidewalks are on both sides of the bridge. 

Question: So there are no plans to change any of that? 

Paul Godfrey: At this point, the current conceptual plan is being carried forward by each state; 

they will describe their process moving forward.  I will turn this over to Bob Landry who will 

discuss the next steps for the Memorial Bridge replacement. 

Bob Landry: Right now the trusses are set on the piers, which are 65 feet deep so we are going to 

use the existing piers, we are going to try and expand those a few extra feet.  If we don’t get to 

move that out, we have the 10-foot dimension there so bicycle access will be on the outside.  We 

are changing the riding surface from open grate to solid deck. 

The TIGER Grant was achieved through a great deal of work from people in this room and I 

want to thank them.  Sarah Holmes from Senator Shaheen’s office is here; she has helped a great 

deal.  We received a number of letters and those helped as well. 

We are looking at replacement; we still have Section 4(f) and Section 106 efforts that have to be 

done. This was a planning study and so we did not complete those yet.  Given the condition of 

the bridge, we are trying to fast track this process.  We are going to use the design-build process 

and we believe that will save a year.  Anything over $25 million needs a public meeting, which is 

being held tomorrow.  We need to determine whether we go the standard way or the design-build 

avenue. 

At the next public meeting, we will hope to have some renderings.  If you have any questions, 

please let me know.  We are looking to move the design-build process as quickly as possible.  

You probably won’t see construction until March or April of 2012. 

Question: Assuming that the Memorial Bridge is to be replaced what is the time frame from 

when the bridge closes to when the new bridge is opened? 

Bob Landry: We estimated 18 months; we hope that we can move more quickly than that though. 

We are working through the criteria over the next few days. 

Questions: Do you see any significant negative impacts from the recent elections in both states? 

Bob Landry: From what I have read in the press, all newly reelected officials support the 
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replacement of the Memorial Bridge. 

Comment: Some of the key supporters in New Hampshire did not get reelected. 

Bob Landry: With the TIGER Grant, you are going to see the Memorial replacement move 

forward.  This bi-state bridge funding taskforce will really help answer some of those questions. 

Question: Are you looking at simultaneous bridge construction of both bridges? 

Bob Landry: There is no way we could close them both at the same time, if we do one of the 

upstream Sarah Long replacements that would give us a chance to overlap the work.  Based on 

the comments from the taskforce, we are looking at doing them one after the other. 

Question: During the closure period, will there be considerations for bicycle pedestrian access on 

the Sarah Long Bridge, at least during that 18-month period? 

Bob Landry: We provided a shuttle when we closed the Memorial last time.  The issue with the 

Sarah Long Bridge is the three-foot shoulder; with heavy truck traffic it is unsafe.  Additionally, 

the bridge operators would step out into a dangerous situation if bikes were allowed on there. 

Question: The sketch that you are going to show at the next meeting, what is the process of that 

design? 

Bob Landry: The schedule for next week is the design build process.  I am planning on bringing 

a rendering of what the replacement will look like.  What I have been hearing is that people want 

something similar to what is there today. 

Question: It sounds like because we want to move quickly, aesthetics might not be considered.  It 

might not be the majority opinion that people want a bridge that looks the same. 

Bob Landry: If I am wrong that is fine and people will let me know during the public meeting we 

are holding.  You are a little bit tied in the type of structure given that the piers are going to stay 

there, but there are some design changes that we can consider. 

Comment: I’m Jamie Sikora from the Federal Highway Administration.  If it ends up being a 

design-build, there will be benchmarks at 30%, 60% and 90% of the design and those will go to 

the public and they will have the opportunity to provide input. 

Bob Landry: Ok, thank you, I’ll have Gerry Audibert come up and talk about the Sarah Mildred 

Long Bridge. 

Gerry Audibert: Maine will be taking the lead on the Sarah Long Bridge.  We have not decided 

what alternative will be chosen.  Currently we are working with a third party consultant that is 

doing a 30% design.  We will look at design features such as tower height and we also have 

looked at other materials than steel or plain concrete.  There are limitations to that though.  The 

consultant has provided us with design concepts and design costs.  Those will be shared with the 

bi-state taskforce when they are ready.  We expect all of this to be done by December 15
th
.  We 
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will continue with three alternatives through the environmental documentation stage, as it stands 

right now. 

Maine does not currently have funding in place in terms of implementation.  We have a new 

governor and as of right now we do not know how funding will work.  The thinking right now is 

that we will move forward with the Memorial Bridge, which needs more immediate attention.  

We need to make sure we follow the environmental regulations and process.  MaineDOT will 

continue to work with NHDOT on the Memorial Bridge and we will work with NHDOT on the 

Sarah Long Bridge.  The timing element is up in the air until we know which alternative we are 

moving forward with.  Within the next few weeks we will have a more refined plan and we will 

continue to work with NHDOT during this time period.  We are hoping for Categorical 

Exclusion on the environmental review side. 

Question: I read that because of the rail, there would be Department of Defense money.  Is that 

true and how much? 

Gerry Audibert: There were several comments made by the taskforce that were positive along 

those lines.  There was mention that the primary purpose of the rail line was to serve the 

Portsmouth Naval Shipyard and that that should be taken into consideration when determining 

funding.  That is really a political process, so at this point we are not counting on it, but we will 

see. 

Question: At a recent meeting, I heard some discussion that total replacement does not occur at 

the same time, which makes more financial sense. Extend the bridge out 35 years and then do a 

full replacement so the two bridges are not on the same timeline. 

Gerry Audibert: Ideally, that is what would happen.  Unfortunately based on the inspection 

reports, we found that the Sarah Mildred Long Bridge is in worse shape than we thought.  It has 

about 7 years of useful life left.  Any intermediate rehabilitation work would be substantial.  The 

other concern is that I hear that that is what the Memorial Bridge looked like 6 years ago, so if 

we wait to do the Memorial Bridge, a rehab option may no longer be possible for the Sarah 

Mildred Bridge.  We need to work through this. 

The plan is based on the study’s traffic modeling; if the Memorial Bridge is closed down for 

reconstruction, we should not do the Sarah Long at the same time because it would overload the 

I-95 Bridge.  The plan is to proceed with Memorial, and unless we go to an offline replacement 

for the Sarah Long, we will not do the Sarah until after the Memorial is done. 

Question: On the funding taskforce, the report is coming out on December 15
th
, is that final or 

will there be another phase? 

Gerry Audibert: No, that will be the final recommendations and it will go to the Governors.  I do 

not know if it will be final or a draft.  They have looked at several alternatives, tolling was 

mentioned, bonding was mentioned, turnpike purchase.  Right now it is a gamut of what is 

possible. 
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Paul Godfrey: Thank you, folks, Gerry’s name is on the agenda so if you have questions you can 

contact him directly. 

The comment period is as follows: 

 Draft report was released November 9
th
 

 30-Day comment period is until December 9
th, 

submitted in writing 

 All comments will be categorized, answered and included in the final report 

Question: Are you going to come out with the final report with one alternative? 

Paul Godfrey: The draft report will be final and will still carry forward three alternatives, unless 

we learn something new within the next thirty days. 

Comment: The outcome that we are discussing today was improbable six months ago.  You 

deserve a huge amount of credit and this process has been exemplary.  This outcome is directly 

attributable to the model you used to get to this outcome. 

Paul Godfrey: Thank you, both Maine and New Hampshire gave us the latitude to work in this 

manner. 

Comment: Carol Morris and Paul Godfrey have done a great job.  However, the stakeholders felt 

that in the middle of the summer we were left out of the process because political forces 

intervened.  I hope in the future, stakeholders will be taken more seriously and treated more 

honestly when political forces intervene. 

Question: How are we going to advertise the need for comments so people will know to provide 

input? 

Carol Morris: It will be in the newspaper, it is on the website as well, and we have an extensive 

mailing list.  If you have any other ideas please let me know because you are right, it is very 

important that people have the opportunity to provide their comments. 

Gerry Audibert: We accept all comments and address them.  If we think it inappropriate to the 

study we will address that, but we will accept all comments. 

Carol Morris: If you can document your opinion with facts, or by referencing the purpose and 

need, it is very helpful as it directly relates to the study. 

Paul Godfrey: We thank all of you folks for your time tonight and your ongoing attention 

throughout this study. 

Meeting adjourned at 7:40 pm. 
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Steering and Stakeholder Committee Meeting Minutes 
 

 

Meeting Report Maine-NH Connections 

Study Steering Committee Kick-off 

Meeting May 22, 2009 
 

Steering Committee Members Attending: Gerry Audibert, Russell Charette, Tom Reinauer, Dave 

Walker, Jon Carter, Steve Parkinson, Bob Landry, Leigh Levine, Mark Hasselmann, Anna Price, 

Kirk Mohney, Nadine Peterson, Linda Wilson. Also attending: Paul Godfrey, Carol Morris, Doug 

Bates 
 

The meeting began at 9:05 am. 
 

Study Progress    Paul Godfrey opened the meeting with an overview of the Study progress and 

timeline as presented at the public meetings on April 27th. (Timeline can be viewed here.) He 

stated that work completed to-date is: 

• 1st Public Informational Meetings 

• Other meetings (PNSY, Host communities, Save our Bridges) 

• Traffic data collection (including turning movement counts, ATR's, bike/ped, crash data) 

• Origin/Destination Survey of bridge motorists 

• Noise Data 

• Land Use and Zoning data (maps available in Powerpoint presentation) 

• Available Parcels and Aerial Mapping (maps available in Powerpoint presentation)    Paul 

noted that the Study Team would be meeting with the Coast Guard to get information on bridge 

lifts, etc.     A committee member asked if the timing of the O&D survey is important. Paul 

explained that we need the info now to calibrate the Travel Demand Model, but that we would be 

going back in the summer to conduct additional traffic counts to adjust for seasonal changes.     It 

was suggested that the maps are of interest to the public and should be on the web site.    Work 

that will be completed in the near future is: 

• Travel Demand Model 

• Summary of O&D Survey 
 

•   Resource mapping 
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• Historic and Archeological field work 

• Full Study Schedule of all meeting and topics (Public, Steering Committee, Stakeholders, IAC, 

Section 106, 4(f)) 

• Navigational 

• First Stakeholders Meeting (scheduled for June 25th from 9:30 to noon at the Kittery Trading Post 

Katahdin Meeting Room) 
 

Committees 
 

Carol Morris provided an overview of the committee structures. The Steering Committee consists of the 

two ultimate decision-makers, MaineDOT and NH DOT, the Maine and NH State Historical Officers, the 

Town of Kittery and the City of Portsmouth. Pan Am Railways has been invited. Carol reported that the 

Portsmouth Naval Shipyard has declined an invitation due to federal regulations that they cannot be 

involved in community affairs. She emphasized that Shipyard personnel has been very helpful and 

supportive in terms of providing information, and stated that the Study Team would be in contact with 

them on an ongoing basis. Other Steering Committee members who are resources on the committee are 

Maine and NH Federal Highway representatives, the Rockingham County Planning Commission and the 

Southern Maine Regional Planning Commission. Paul noted that the Maine Tribes had been on the list but 

had declined. A committee member from NH SHPO stated that there is a new NH representative of a non-

profit Native American Indian organization that has expressed interest, and she will get information to 

Paul or Carol. 
 

Dave Walker, RCPC, asked what it meant to be a resource as opposed to a member. Carol explained that 

the DOTs, the communities, the Preservation Officers, the Shipyard and Pan Am are either decision 

makers or are large entities located within the Study Area. The resource members may not be directly 

affected but will provide a valuable perspective. 
 

Carol then opened a discussion regarding the Stakeholder Committee. She suggested that members be 

recruited in the following categories: Historic, Business, Conservation/Sustainability, Bicycle, Pedestrian, 

Ports/Harbors, Community Groups, Municipalities, Emergency Services, Individuals, and Miscellaneous. 

She then passed out a sheet of suggested names that came from a combination of sources: NH DOT's 

outreach work on the Memorial Bridge, the two regional planning organizations, Appledore Consulting, 

and people who had asked to be included. She added that criteria for members is: 

• Knowledgeable in their field 
 

•   Respected in their field 

 

• Committed/enthusiastic about serving 

• Open to listening to data/other opinions 
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The first point of discussion was whether the Steering Committee should be part of the Stakeholder 

Committee. The decision by the committee was no, that it was important for at least some of the members 

to attend the Stakeholder Committee meetings, but that they should not have a seat on the Committee. 
 

The second point of discussion was how to handle the Section 106 Consulting Parties. Carol said that in 

many studies, these groups meet separately from a Stakeholder group as there are too many of them to be 

included. Carol's concern was that the number of members in this category (primarily historical) would be 

disproportionately large and have more than their share of members compared to other equally important 

categories. The Steering Committee was disinclined to have the Section 106 groups meet separately 

because it would increase the number of meetings and increase the chance of groups getting different 

information and coming to different conclusions. As a result, the decision was to include all Section 106 

Consulting Parties in the Stakeholder Committee for the time being, and if it becomes problematical, 

work with Federal Highway, the Section 106 groups and the Stakeholder Committee to find an equitable 

solution. 
 

It was suggested that an additional category of regional transit operators should be considered for the 

stakeholders group. The Steering Committee also added some additional names to the list of potential 

invitees, and approved a final list of those to be invited. Letters will begin to go out via email the week of 

May 25th. (Subsequent to the meeting, a date for the first Stakeholder Meeting was confirmed for June 

25, from 9:30 to noon at the Kittery Trading Post.) 
 

Purpose and Need Statement 
 

Paul then moved the discussion to an overview of the Purpose and Need Statement. It is: 

• A critical element of Study 

• A starting point for development of alternatives 

• Must clearly addresses the transportation and land use issues 

• Must clearly state the Study's goals and objectives 

• A document that will help guide which alternatives remain. 

At the two public meetings, Carol had asked the public to comment on needs as they pertain to the river 

crossings. Responses at both meetings were similar, and Carol summarized them as: 

• Bike/Ped access should be non-negotiable 

• Bike/Ped access attracts tourists 

• Bike lanes must meet safety requirements 

• Bike lanes on all bridges 

• Low bridges = historic appeal 
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• Historic nature important to region 

• Economic link to downtown Kittery from NH 

• Economic support for businesses on Rte. 103 

• Must support Portsmouth Naval Shipyard needs 

• Must accommodate tourism needs 

• East Coast Greenway a key link 

• Must meet evacuation needs 

• Need less maintenance in future 

• Support rail transportation for future 

• Should not solve summer traffic on I-95 

Paul then asked the Steering Committee what they wanted to add to this list. The Study Team will then 

use the combined list to generate a draft Purpose and Need statement that will be evaluated, commented 

on and amended by the Stakeholder Committee (at the June meeting), and at the August and September 

public meetings. Carol and Paul emphasized that this is a key document and it would take a series of 

iterations from multiple committees and meetings to come to a statement that was balanced, inclusive and 

usable to help find the best alternative. 

Additional comments on Needs from the Steering Committee included:  

•   Reduced maintenance cost are very important due to state budgets. 

• Since the weight limit was put on the Memorial, fewer trucks go through the downtowns and 

that is a good thing. 

• We need better access to the Rte. 1 Bypass (Sarah Long) in new locations such as Market Street. 

• There is a local connection with the bridges that is important, providing a pride of place 

• Portsmouth is at capacity and businesses are going across the river to Kittery - this is part of the 

connective tissue of the region 

• Promoting ped/bike is very important for residents and tourism 

• Access to downtown Portsmouth is key to communities in both directions 
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• Access for ALL modes is key 

• Look at the zoning maps - they are compatible between the two communities - this shows how the 

communities have developed as a duo 

• Stopping and waiting is part of the local experience 

• Each bridge has a specific purpose 

• Sarah Long was the first bypass to get truck traffic around the downtown - this ties things together - it 

is good to be able to cross the river casually 

• Knitting the communities together is good 

• It is required to minimize or avoid adverse affects to a historic bridge. 

• The perception is that local traffic uses the Memorial Bridge, trucks and rail use the Sarah Long, and 

through-traffic uses the bypass. 
 

Paul and Carol thanked the group for their input. Paul stated that the next meeting would be late July or 

early August and that a full calendar of meetings would be developed within the next few weeks. 
 

The meeting ended at 11:50 am. 
 

 

Maine-NH Connections 

Study Stakeholder Meeting Report 

June 25, 2009 9:30 am - 12 pm 

 

Stakeholder Members Attending: Christy Cardoso, Portsmouth Citywide Neighborhood Committee; 

Conner Garber, York County Community Action Transportation; Kinley Gregg, Town of York; Ken 

Herrick, Albacore Park; Gail Drobnyk, Kittery; Beth Wheland, Strawbery Banke; Steve Workman, New 

Hampshire Seacoast Greenway; David Walker, Rockingham Planning Commission; Josh Pierce, Seacoast 

Area Bicycle Routes; Jonathan Pfister, Unitil; James Horrigan, Portsmouth Conservation Commission; 

Deb Richards, Warner House; Phyllis Eldridge, Prescott Park Trustees of Trust Fund; Ed Strong, Kittery 

Police; Rose Eppard, Kittery; Nancy Carmer, City of Portsmouth Economic Development Committee; 

Richard Candee, Portsmouth Historical Society; Ken Smith, City of Portsmouth; P. Meyer, N.H. 

Preservation Alliance; Doug Bates, Greater Portsmouth Chamber; Cathy Goodwin, Greater York 

Chamber; Chris Holt, Portsmouth Pilots. 
 

Others Attending: Leigh Levine, FHWA-New Hampshire; Mike McDonough, Pan Am Railways; Jon 

Carter, Town of Kittery; David Balkan, Seacoast Area Bicycle Routes; Julia Dawson, Southern Maine 

Regional Planning; Peter Bowman, Maine State Senate; Peter Michaud, NH Division of Historical 

Resources; Linda Wilson, NH Division of Historical Resources; Deborah McDermott, Portsmouth 

Herald; Mark Hasselmann, Federal Highway-MAINE; Gerry Audibert, MaineDOT; Bob Landry, 
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NHDOT; John Butler, NHDOT; Russ Charette, MaineDOT; Joe Grilli, HNTB; Paul Godfrey, HNTB; 

Carol Morris, Morris Communications; Georgia Gibbons, Morris Communications. 

 

Paul Godfrey (HNTB) opened the meeting at 9:35. 

Welcome Gerry Audibert (MaineDOT) and Bob Landry (NHDOT) thanked everyone for attending. 
 

Introduction and meeting overview from Paul Godfrey     Study purpose and goals: 

• Identify and evaluate long term alternatives for the river crossing. 

• Process will be consistent with NEPA, STPA, and National Historic Preservation Act requirements 

(necessary link between land use and transportation) 

• Process is transparent—public gets a chance to review and give feedback on all aspects of study. 

• No predetermined outcomes—all options will be considered.     Study areas include: 

• Greater outlying area: traffic and travel demand study area. 

• Smaller area is evaluation and analysis study area (this is a more focused area) 
 

Schedule: 

• May-July. Ongoing data collection and development of draft Purpose and Need (P&N) statement 

• August through September. Heavy public involvement period—review and give feedback on 

initial P&N statement 

• Finalize P&N in September and begin fatal flaw analysis of the alternatives developed by the public 

and the Committees 

• September through December, use fatal flaw analysis to define list of feasible alternatives 

• At the beginning of 2010 the study team will begin the detailed evaluation of feasible alternatives 

• In April-June 2010 the 5th and 6th public meetings will take place, showing results of Alternatives 

Analysis and presentation of the Initial Preferred Alternative. Evaluate final stage feedback and 

complete final report of Preferred Alternative. 

• Throughout this period there will be a series of interwoven public and stakeholder meetings. 
 

Cameron Wake: Can you describe the fatal flaw analysis? 
 

Paul: This allows us the opportunity to push away alternatives that don't come close to meeting Purpose 

and Need. It narrows down the options to the ones that it makes sense to investigate more closely. 
 

Committee Overview (Carol Morris) 
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• Steering Committee is made up of MaineDOT, NHDOT, Maine and NH State Historic Preservation 

Officers, Town of Kittery, City of Portsmouth, Pan Am Railway. As resources, Maine and NH 

FHWA, Maine and NH Regional Planning Commissions. Carol said that the Portsmouth Naval 

Shipyard (PNS) has declined participation given federal regulations on local community involvement. 

• The Steering Committee oversees the study team, technical analysis, draws conclusions. 
 

Senator Peter Bowman: You should assume the Shipyard's presence in the process even though they're 

absent, in other words, don't mess with them. 

• Stakeholder Committee is made up of the following categories: historic, business, environmental, 

bike/ped, utilities, ports/harbors, municipalities, emergency services, Section 106 Consulting Parties, 

communities, individuals, miscellaneous. 

• This committee interprets data, predicts, evaluates comments, develop next steps. This committee is a 

focused version of the public and we will ask you to help us interpret and prioritize public comments. 

This is an iterative, tiered process where we will circulate comments and conclusions throughout the 

multiple committees and groups. 
 

Cathy Goodwin: Can we get a list of involved parties and contact info? 
 

Carol: Yes, with the first meeting report. 
 

Carol outlined the meeting schedule for the next three months: 

 Steering Committee: August 6 

 Public Meeting: August 20 

 Stakeholder Committee Meeting: September 11 

 Steering Committee Meeting: September 17 

 Public Meeting: September 24 

Question: What's the new due date for stimulus proposals? 

Bob Landry: September 15. 

Purpose and Need Statement (Paul Godfrey) 

• This is a critical element of the study 

• It is a starting point for development of alternatives (solutions) 

• It clearly addresses transportation and land use issues 

• It clearly states the goals and objectives of the study 

• Helps guide which alternatives (solutions) will remain on the table 
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Carol then summarized the previous input from the public meetings and the Steering Committee that led 

to the first draft P&N Statement. 
 

NEEDS FROM PUBLIC MEETINGS 

 Bike/ped non-negotiable 

 Bike/ped attracts tourists 

 Bike lanes that meet safety requirements 

 Bike lanes on all bridges 

 Historic nature important—low bridges have historic appeal 

 Economic link to downtown Kittery from Portsmouth 

 Economic support for businesses on Rte 103 

 

Kinley Gregg: I didn't understand the format of this first draft—they don't match what you have up there 

and some of these things aren't needs. 
 

Carol: I should clarify. These items we are showing you now are what we HEARD at meetings, not 

necessarily "needs" that must be met by study. A better heading would have been, "What we heard at the 

public meetings." 
 

NEEDS FROM STEERING COMMITTEE 

 Local connection with bridges provides pride of place 

 Portsmouth at capacity; businesses spilling into Kittery 

 Reduced maintenance costs important to state budgets 

 Fewer trucks through downtown is good 

 Needs better access to Sarah Long in new locations such as Market Street 

 Promoting bike/ped important for residents and tourism 

 Access for ALL modes is key 

 Zoning shows compatibility 

 Good to be able to cross the river casually 

 Knitting communities together is good 

 It is required to minimize or avoid adverse effects to a historic bridge 
 

Purpose and Need Discussion 

A. Project purpose: This is a more global-type statement—should be broad reaching. 

B. Project needs: What are the problems/issues that should be addressed as a result of the study. 

C. Goals and objectives: These describe important goals, but we may not be able to achieve all. 

D. Background: Provides context for the study 
 

Carol: If there's something we don't cover today on these Statements, you can always contact me later. 

Ongoing feedback is encouraged. 
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Jim Horrigan: Can you distinguish between needs and goals? Some of the goals look like they should be 

needs. 
 

Paul: We're really trying to get to the core of critical things. 
 

Carol Morris" Needs have a higher priority and will be weighted more heavily when we are evaluating 

alternatives (solutions). 
 

Cathy: Are we constrained by items that must stay in there? i.e. fiscal issues? 
 

Carol: I think the key word is SUSTAINABLE. We must find a solution that is possible for the long term. 
 

Comment from several people: the word "alternative" is problematic. The word should be "solution." 
 

Paul: Alternative is just the word that is used in these studies to mean "possibility." 
 

Richard Candee: Seems to me that it should be "alternatives" plural, not just one alternative. 

 

Cameron: Sustainability is the big picture here—a solution can't be financially sustainable and not 

culturally/environmentally sustainable as well. 
 

Bob: Are we set on this initial draft P&N? No. That's why we're here. 
 

Steve Workman: I'm still confused by the word alternative. 
 

Carol: Substitute the word "solution" for "alternative." We will use solution when we can, but alternative 

is the word that is typically used. 
 

Carol then asked the group to break out into two groups to make it easier to hear from everyone, asking 

people to comment on, "what do you like about these statements, what don't you like, what is missing." 
 

GROUP BREAKOUT/P&N REVISIONS 
 

Group 1 —Led by Paul Godfrey 
 

Paul stated that he would keep notes on an "Idea forest." He doesn't want to lose any thought or idea, 

good or bad. 
 

PURPOSE—this is what we need to accomplish by this effort. (Paul reads through first set of bullets on 

statement.) 
 

Doug Bates: Make alternative plural; put asterisk next to sustainable to make sure it covers all aspects of 

the word. 
 

Cameron: The sentence should read, "Identify sustainable alternatives." If we're thinking about 

sustainability in the big picture the word should be more up front. It encompasses all the principles. 
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Gail Drobnyk: Is the purpose to identify alternatives or a solution? 
 

A: Paul: The solution will end up being one of the alternatives. 
 

Christy Cardoso: I agree we need to define sustainable. It is also important for alternatives to be plural, 

because the singular word makes it sound like you're going to take something away. 
 

Ken Smith: Maybe we should take sustainable out, since it has a singularly "green" connotation these 

days. Instead of trying to define this one word, we should just incorporate the definition into the language. 
 

Cameron: The word should remain because it's the big concept. 
 

Paul: any objection to "prudent," "cost-effective" or "fiscally responsible?" 

 

Cameron: Cost-effective and fiscally responsible are probably the same. 

 

Paul: Which word is more applicable? 

 

Christy: Fiscally responsible. 

Paul: Why? 
 

Christy: It has longer-term connotations. Also, we should include socially responsible. 
 

Kinley: We could incorporate the word "stewardship" as a restatement of socially responsible. 
 

Cameron: How about something like "preserve and enhance our cultural and natural resources."   

(General agreement.) 

Christy: Economic responsibility is an important factor. 

Deb Richards: Lifestyle and quality of life aspects very important. 

Ed Strong: We're talking about a rusty old bridge here. 

Cameron: Comment on last statement. The shipyard has national security connotations so I think the 

statement should say "communities and the nation." "Using all modes" would be a good addition to 

second bullet; and "across and along" helps to expand the usage of the river. 
 

Dave Walker: To Cameron's point, "safe and secure" transportation is a phrase we use sometimes to 

address issues of national security. Might be better language. (There was discussion of whether the 

nuclear shipyard fits into the definition of sustainability we're trying to emphasize.) 
 

Linda Wilson: The shipyard is the shipyard not the nuke-yard. It's critical to the area. 
 

Ed: They don't build boats there; they just repair and maintain them. 
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Connie: "Region" should be added into last bullet because this affects more than just the two 

communities. 
 

Kinley: Should we define what deficiencies are? 

 

Paul: How about "functional and structural" deficiencies? 
 

Christy: Keeping it undefined allows room for more deficiencies—so that things we may not see now can 

still be addressed later. 

 

Ed: Lift bridges themselves are dysfunctional. 
 

Connie: Maybe it's important to spend some time identifying the deficiencies. 
 

Gerry Audibert: We do have the opportunity to go back to the P&N statement as the study goes on, so if 

something comes up later it will not be left out. 
 

NEEDS. (Paul reads bullets) 
 

Deb Richards: Isn't Memorial bridge be a safety concern, if it gets stuck? We shouldn't focus on just the 

Sarah Long. 
 

Mike McDonough: We have a lot of bullets; it might be worthwhile to combine and simplify. 
 

Paul: We'll certainly do that as we go on; I like to start with a longer list just to make sure nothing is 

excluded. 
 

Doug: "Day" should be "year" in 4th bullet. And the cost estimate should say per bridge/per year. 

Gail: What's the breakdown between operational and maintenance costs? 

Gerry: We're looking at it right now. 

Paul: that's exactly the kind of information we'll be looking at closely when identifying alternatives. 
 

Gerry: We're looking at 100-year life cycle costs for the bridges. 
 

Paul: If things like "maintain and improve" aren't what you want to accomplish, now's the time to bring it 

up. 

Cameron: I suggest losing the word "maintain."  

Gail: I agree. 

Doug: I think we should leave both open. 



 13 

Cameron: It's unacceptable to maintain bike access—it must be IMPROVED. 

Christy: "Maintain" has a second meaning of keeping bike access on the bridge, which we need. 
 

Julia Dawson: Change the order of words to say, "improve and maintain" to put emphasis on 

improvement. (Group agrees.) 

 

Paul: Evaluation criteria will be developed for these words too, so we make sure we're meeting the 

definitions. 
 

Linda: Change order of "minimize or avoid" to "avoid or minimize" in 8th bullet. 
 

Christy: I want to make sure we're cognizant of impacts to neighborhoods as much as we are to historic 

factors. Cutting a street in half has a huge impact. 
 

Connie: "Residential neighborhoods" is probably a good phrase. 
 

Ken: Should we be adding a line in here about disaster/evacuation—I know it's in the goals section but it 

should probably be in the Need category too. 
 

Gail: Definitely. And not just evacuation—but multiple ways to cross the river is integral even just for 

traffic or accidents or any sort of shutdown. 
 

Ed: it's unbelievable how many plans we have—and both bridges are part of those plans. 
 

Ken: And for that safety implication it should be in the NEED category. 
 

Connie: I think we're all saying the same thing—that safe and secure mobility is crucial. Shouldn't just be 

a focus on "evacuation," but an overall enhancement of movement and flow. 
 

Ken: Add in "public safety" to make sure the Chiefs needs and plans are maintained. 

Connie: What's the definition of the word "system" in the second to last bullet?  

Gerry: Transportation system. 

Cameron: Given that we're looking at a 100-year lifecycle, greenhouse gas emissions needs to be a 

factor—the reduction of these gasses is important. No idling! This should be a bullet in the needs 

statement. 
 

Ed: Who's going to enforce that? Are we going to have idling police now? 
 

Gerry: Maine does have greenhouse gas emissions goals, so it's an excellent comment. 
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Christy: I agree. But I do think it belongs in the goals more than the needs. As Gerry said, it does exist as 

a general transportation guideline—I don't want to put bigger goals into the mix than just the issue of 

these three bridges. 

 

Mark Hasselmann: We do have in our long-range planning to address air quality. 
 

Paul: I'm sensing that most people are seeing this as a Need, not a goal, so I'll leave it here for now. 

GOALS (Paul reads bullets.) 

Doug: There's redundancy here. 

Connie: I'd say historical integrity is stronger than historic significance. 

Linda: It should say significance AND integrity, since those are two guidelines for acceptance onto the 

national register. 
 

Paul: So we'll eliminate this bullet from goals and keep it in needs. 
 

Doug: Maybe some sort of phrase explaining context-sensitive solutions. 
 

Gerry: CSS basically acknowledges the need for people interaction, and how the transportation system 

fits with the people scale. 
 

Paul: Yes—CSS means making sure the system fits with the area. 
 

Connie: A clear definition of that would be helpful, for those of us who aren't experts and aren't familiar 

with the term. 
 

Julia: I'm surprised there aren't more comments about interstate commerce, trade between the two states 

and beyond. 

Deb Richards: This all implies commerce to me. 

Christy: I agree, I think it's assumed. 

Gail: Wouldn't hurt to include something about local businesses. 

Ken: Let's put it in the idea forest and figure out a way to address it. 

Paul: OK—we'll mention commerce and access to commerce. 

(General comments: change "highway" to "roadway." Incorporate "trails." Stipulate "waterway" next to 

"navigational.") 
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Doug: Question about process: So we're taking room one and room two, combine all the info—what's 

then the next step? 

 

Paul: Carol and I will give you a brief synopsis today, then we'll be giving you two P&N statements, one 

that shows the suggested changes to each and one that is a revised version. 
 

Kinley: A comment on study background. Seems to me a little bit of a whitewash given that NH wants to 

move forward and Maine doesn't—I'd like to see something in here about Maine foot-dragging. 

 

Ken: We should add an economic acknowledgement to study background. 

Mike: And make sure whatever alternatives we look at incorporate land use factors. 

Group 2 - Led by Carol Morris 

This group had a general discussion regarding their concerns with the term "alternative," and Carol agreed 

to use the word "solution" in its place for the time being. There was general discussion regarding the 

Purpose Statement.  Jim Horrigan wondered if the second bullet should include the watershed that 

encompasses Kittery and Portsmouth.  After discussion, it was decided that that was too broad. It was 

agreed that the "Seacoast Region" is the best descriptor of the area.  Peter Bowman suggested an entirely 

new rewrite of the Purpose Statement.  Carol read it to the group and they liked it with a few adjustments.  

They agreed to add short term and long term as a modifier for the word "strategies."  There was also 

discussion that the paragraph did not allow for navigation, and the suggestion was made and agreed to 

that as well as "across" the river the statement should include "upon" the river.  It was questioned as to 

whether the word sustainable needed to be defined, and the group agreed that it did - but Steve Workman 

indicated that that discussion would be handled effectively by Cameron Wake in Group 1 and suggested 

the group wait and see what they came up with. 
 

The next discussion centered on the Needs section of the P&N Statement.  Steve Workman had developed 

a new Needs Statement and Carol read it to the group.  They agreed it should replace the existing 

paragraph in front of the needs bullets, with a few changes.  They wanted to add "rail" to the multi-modal 

list.  There was concern that the statement made some assumptions that have not yet been proven 

regarding the bridges' functional lifespan and capacity to meet functional demands.  Both those sections 

were stricken.  They also objected to the statement that the "continued operation of the bridges requires 

ever-increasing annual maintenance costs," agreeing to change it to "current operation of the bridges 

requires increasing annual maintenance costs."  The group also agreed that the statement should end by 

requiring the bullets to be considered: the word "shall" was changed to "must."  The bullets in the need 

section were generally accepted; however the group agreed that reducing traffic and river crossing delays 

was not a high priority and should be moved into the Goals section.  The group deleted the word 

"necessary" before "operational and maintenance cost."  The group stated that maintaining the bike/ped 

access was not sufficient because the current access does not allow bicyclists to actually ride across the 

bridge due to the deck surface.  It was agreed to delete maintain and let "improve" stand alone was a 

considerable amount of discussion regarding the bullet about "minimizing or avoiding detrimental 

impacts to the historic significance of the Kittery-Portsmouth area."  Some felt that to "avoid" only would 

be stronger. Some also felt that the bullet should refer specifically to the bridge.  Others pointed out that 

this would be defining the solution.  Joe Grilli pointed out that it was the historic significance of the area 
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that was the strongest, most non-negotiable need. In the end, it was agreed to leave the bullet as is.  Jim 

Horrigan suggested that along with conserving the aesthetic setting of the River, the environmental 

quality should also be conserved and added to the bullet.  Carol suggested it should be a separate bullet 

because it is two different measures, and the group agreed.  There was discussion of the word "conserve" 

vs. "preserve."  Carol stated that to preserve something could be an unrealistic expectation. Jim Horrigan 

described how they define the word at the Conservation Commission.  Carol asked if he would send her 

the definition.  The group discussed the bullet that indicates the need to "minimize long-term 

transportation costs for the local and regional system."  They did not want to include it. There was 

concern that this would direct the DOTs to choose the least expensive option.  Carol asked, as taxpayers, 

weren't they interested in a cost-effective solution?  The group did not agree, but indicated that they 

wanted to add the word "costs" to the bullet that directs the study to "address current multi-modal needs 

and opportunities" in order to provide a more balanced directive.  Carol and Joe agreed to evaluate this 

solution, noting that they both had some concerns. 
 

Finally, there was discussion of prioritizing the Need bullets, but it was agreed that they are all important 

and "must" be considered. 
 

(End of Breakout Sessions) 
 

OVERVIEW OF BREAKOUT GROUPS     (Paul and Carol gave a brief overview of their groups' 

comments as indicated above.) 
 

Carol: We'll want to go through another round of feedback from you via email before we bring this to the 

public meeting in August.  There's one caveat: certain legal parameters might affect how things are said 

or presented in final draft.  We'll make those things clear to you so there's no confusion. 

Paul: If there needs to be revisions for whatever reason, we'll let you know. 

Study Overview - Paul Godfrey 

Paul: These items have been completed to date: 

1. 1st public meeting, Steering Committee and other meetings 

2. First round of data collection complete 

3. Origin/destination survey 

4. Noise data 

5. Land use and zoning data 

6. Available parcels and aerial mapping 

 

We've pieced together aerial maps. We have the zoning for the two communities—the zoning between the 

cities is very compatible, which doesn't always occur and here presents a great opportunity. 
 

Carol: All this data will be on the website (www.maineNHconnections.org) in the next couple of weeks. 
 

Paul: Activity centers. We've looked at identifying centers of activity—showing and mapping these 

centers will be important when we start breaking down the feasibility of alternatives. 
 

Paul: Tasks to be completed in near future 

http://www.mainenhconnections.org/
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1. Travel demand model 

2. Summary of Origin and Destination survey 

3. Resource mapping 

4. Historic and Archeological field work 

5. Summer traffic counts 

6. Bike/ped counts; Analysis of O&D survey 
 

Chris Holt: What about navigational traffic? 
 

Paul: Thank you, I missed that point. We've met with the pilots and Coast Guard and have been compiling 

lift data, etc. 
 

Doug: Keep in mind the weeks of the Tall Ships festival. 
 

Gail: That's a good point—anytime a big event such as the Tall Ships is taking place, there's an influx of 

overflow parking in Kittery because the parking situation is so bad in Portsmouth. This means significant 

event-related pedestrian traffic. It might be a good thing to measure. 
 

Richard Candee: Will we have access to the bridge inspection data that NH is collecting? 

 

Paul: Yes, not yet, but we will. 

 

Rose: Have we factored in summer construction? 

 

Paul: Yes. 

 

Wrap up - Carol Morris 

 

Carol: I will send you a meeting report next week and ask for your comments within a three-day 

turnaround in order to keep this process timely.  Comments will then be incorporated prior to posting the 

report on the web site.  Everyone here has the ability to ask questions via the web site and have the 

answers posted.  Please utilize the site, you can ask questions, make comments, etc. It's meant to be 

interactive. 
 

Our next meeting will be September 11.  And if you have any questions in the interim, please do not 

hesitate to call me at 207-329-6502. 
 

Peter Bowman: You are doing a good job of guiding us through this process—keep the flow going. 

Rose: The budget for bridges will be on website?  

Carol: The maintenance costs? Yes, we will post that.  

The meeting ended at 12 noon. 
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Meeting Report  

Maine-NH Connections Study  

Steering Committee Meeting 

August 6, 2009 

 

Steering Committee Members Attending: Gerry Audibert, MaineDOT;Russell Charette, MaineDOT; John 

Butler, NHDOT; Peter Michaud,NHDHR; Tom Reinauer, SMRPC; Julia Dawson, SMRPC; Dave 

Walker, RCP; Jon Carter, Kittery; Steve Parkinson, Portsmouth; Leigh Levine, NH FHWA; Jamie Sikora, 

NH FHWA; Anna Price, Maine FHWA; Kirk Mohney (via phone), MHPC), Linda Wilson, NHDHR. 

Also attending: Paul Godfrey, HNTB; Carol Morris, Morris Communications; Joe Grilli, HNTB. 

 

The meeting began at 9:05 am.  

1. Stimulus/BICA Update. Gerry noted that MaineDOT and NHDOT continue to work on the 

Stimulus (TIGER) application. They are talking weekly to finalize the details of the application 

and pull together necessary information. Regarding the BICA (bridge) inspections, John Butler 

stated that the inspections of both bridges had been completed and that NHDOT is waiting to 

receive the final inspections reports from the consultant. They anticipate the reports will be 

ready to provide to the public by the end of August. Initial findings of the inspection have 

resulted in posting the Sarah Long bridge at 20 tons and further posting the Memorial at 10 tons. 

Russ Charette noted that rail also needed to be addressed as part of the initial findings of the 

inspection. 

Jon Carter asked what the timing of the fixes were going to be for the Memorial Bridge. 

John Butler indicated that they were not sure at this time, but would know more following review of 

the inspection reports. 

Jon Carter followed up and asked if the repairs were tied to available funds. If not, what would come 

first, the repairs or completion of the study? 

John Butler responded that if the repairs were modest and could be done by NHDOT maintenance 

forces, then they would likely be done in the near future. Otherwise, both NHDOT and MaineDOT 

would need to wait for funding to complete, or potentially wait for the results of the Connections 

Study to make a decision on how to move ahead. 

Gerry and Russ echoed John's statement to say that both MaineDOT and NHDOT would need to 

wait for the reports to determine next steps. 

Steve Parkinson asked if the reports can be made available to Kittery and Portsmouth. John Butler 

indicated yes. 

Gerry indicated that the inspections reports would be reviewed and discussed internally by 

MaineDOT and NHDOT first, then would be made available to the public. 

Carol promised that if more information on either the Stimulus application or BICA inspection were 

available by the time of the Public Informational Meeting, we would provide it. 
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2. Study Update. Paul provided an update on the progress of gathering study data. He reported that 

technical memos have been completed for the traffic volumes, crash summary, navigational data and 

the vehicle origin and destination surveys. 

- For the traffic volumes, they collected counts in April, factored the numbers up to account for 

increased summer traffic, then conducted additional random counts in July to validate the 

accuracy of the factoring. Paul reported that in many cases, the factors used were too high, 

which may reflect reduced volumes this summer due to the poor economy. 

- The crash survey identifies high crash locations and recommends measures to increase safety. 

- Study team members met with the state and federal agencies and local pilots to understand 

what navigational constraints are caused by the existing bridges. They also analyzed a year's 

worth of data determine how high the bridge needed to be lifted, how often and what kind of 

ships pass through the channel. Paul noted that in more than half the cases, the bridges had to 

go only halfway. 

Jon Carter asked if the planned dredging of the river, designed to allow a turning basin, would change any 

of that data by requiring the bridges to be raised higher or more often. Paul said he did not believe so, as 

the lift situation is currently maximized. 

Paul added that a survey has been sent to those who use the river commercially asking for projected rise 

or falls in usage over the next 20 years. 

- The vehicle origin and destination survey showed, among other things, that the trip length on 

the Sarah Long Bridge is typically four time as long as the trip length of vehicles using the 

Memorial Bridge.  Paul said the bike/ped origin and destination survey report is still being 

prepared; but he noted that there was a surprisingly high percentage of people who bike/walk 

the Memorial Bridge as a way to regularly travel to work. 

Paul stated that all this data will be available at the August 20 Public Informational 

Meeting. 

Paul also noted that still in progress are reports on modal data and facilities, the travel demand model, 

socio-economic forecasts, the historic overview of the study area, the archeological assessment and other 

environmental and land use data. He said that they have met with planners from Portsmouth and Kittery 

to map "activity centers" so that affects of the proposed alternatives can be evaluated in regards to these 

potential growth areas. He added that Evan Richert will be speaking with local business owners to 

develop a more fine-grained analysis of existing socio-economic forecasts. 

Finally, Paul said that they are undertaking a bridge traffic analysis to determine the maximum capacity of 

all the bridges. 

3. Purpose and Need Statement. Carol provided an overview of the most current version of the Purpose 

and Need statement. Prior to the meeting, FHWA from both Maine and New Hampshire had provided 

comments on the format and suggested some format changes, which were incorporated. Carol noted 

that we intend to present the most current version of the P&N statement at the Public Informational 

meeting. She then reviewed the Needs handout, which summarized the needs that had been originally 

generated by the public and Steering Committee. 



 20 

Using the projector, she then presented a color-coded version of the Purpose and Need statement. Yellow, 

green and blue sections of the P&N had been highlighted to show what had been provided by the Public 

and Steering Committee, the Stakeholder Committee and the agencies, respectively. 

Gerry noted that FHWA will need to comfortable with the definitions that are provided in the P&N 

statement. Carol agreed to add the DOT and FHWA definition of need to the P&N statement. 

Jamie suggested slightly modifying the definition of sustainability. Changing "preserve and enhancing" to 

"and support". 

Everyone agreed that we needed a follow up call with FHWA and the SHPOs to review the revised 

language. This would include Mark Hasselman who had provided comments previously but was not in 

attendance today. Anna promised to coordinate with Mark, and Carol will set up a conference call to 

discuss this suggestion for the week of 

August 10
th
. 

Jon Carter noted that he thought that Richard Candee would want the word preserve to remain in the P&N 

statement. Linda and Peter were also supportive of keeping preserve. Additional comments on this topic 

were noted by Joe, Gerry, and Linda. 

Gerry noted that words mean different things to different people. Peter acknowledged this, noted that we 

need to work under one definition. Joe provided some background that Section 106 and 4(f) have specific 

definitions for certain terms. 

Russ asked if the original Memorial Bridge rehabilitation project was a preservation project? Peter 

indicated it was based on the definition of preservation as defined by federal law stated under Section 106 

and 4(f). Paul noted that it was important to get the P&N right from both the public and agency 

perspectives. Tom questioned key words in the P&N and wanted to know if we were going to be able to 

quantify the needs and goals identified. Linda stated that definitions need to be right, but that they must 

honor statutory, regulatory and public language. 

All agreed that adding a glossary of terms to the P&N would be appropriate to make sure everyone is 

clear on what certain terms mean, specifically sustainability, preserve, and quality of life. Carol will take 

the lead on pulling this together. It was also agreed for now to add "For the purposes of this study," to the 

beginning of the definition. 

Discussion then moved toward the specific needs - were they complete, or were others required. Carol 

asked if the preferred alternative will need to meet all the needs. Gerry noted that meeting a degree of 

each of them was the likely approach. Anna agreed with this statement and said it is rare that it is possible 

to fully meet all needs. 

Joe and Gerry asked the group if removing "using all modes" from the purpose statement was appropriate, 

since current transportation thinking automatically includes all modes in planning. Carol asked that we 

keep this since it was specifically requested by the public and was not in conflict, but simply clarifies, the 

purpose statement. This was agreed, but it was suggested and agreed upon that adding "multi-modal" as a 

modifier to "movement" would serve the same purpose and also not imply that all crossings would be 

required to include every existing mode of transportation. 

Jamie then discussed the potential to change Need d) from connectivity to opportunity. Many others 

provided comment on this need statement and it was agreed to make the change Jamie suggested. 
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Paul asked if we needed an additional need statement that incorporated other transportation deficiencies 

that may arise that are not on the bridge, i.e., transportation deficiencies in downtown Kittery or 

Portsmouth. Gerry indicated that by adding, "maintain or improve mobility for all modes throughout the 

region" to Need statement a) would address this. 

Leigh suggested that we change a) to "Structural deficiencies exist that threaten accessibility and mobility 

to the region that require...". All concurred. 

David suggested adding accessibility and mobility to the definition list. All agreed. 

Leigh and Gerry then suggested adding the concept of reducing costs to Need statement b). After 

discussion, it was decided that since the word "sustainable" is part of the Purpose Statement and is 

defined to include the term "fiscally responsible," it was not necessary to make this addition. 

Linda suggested that goals be re-ordered so that costs were not the perceived priority. The group noted 

that the goals are not in any order of priority, but agreed that the perception could be that they are. Anna 

suggested we use bullets vs. numbers or letters. Linda suggested the CSS bullet could go first. Much 

discussion followed, including putting CSS first, moving the CSS definition to the glossary and also 

adding reference to the CSS approach in the Purpose statement. 

Carol then went through and identified some of the previous purpose and need statement information that 

had been removed. All agreed that while some of the wording was not exactly the same, the intent was 

covered in this revised version. The exception was concern about evacuation, and Joe suggested we add 

back the evacuation route statement to Need statement b). (NOTE: This was subsequently deleted as it 

does not really fit in b. and the mobility addition in a. covers it.) 

Carol agreed to incorporate changes to P&N statement based on meeting discussion and provide to all 

next week. 

4. August 20 Public Meeting: Carol went over the planned agenda for the upcoming Public Meeting. 

The meeting will take place at the Portsmouth Public Library, with an open house from 4-6 pm and a 

meeting from 6-8 pm. The open house will feature stations where the public can get an up-close look 

at the date results to date, and ask questions of a study team expert. Written comments will also be 

captured during this time period. Following that, the meeting will cover the following agenda items: 

Stimulus Update, BICA Inspection Update, Study Update, Background Conditions and Analysis 

Overview, Purpose and Need: Review of Next Draft, General Questions/Discussion. 

The meeting ended at 11:15 pm. 
 

 

 

Maine-NH Connections Study  

Stakeholder Meeting Report  

Portsmouth City Council Chambers  

September 11, 2009  

9:00 am - noon 

Stakeholder Members Attending: Christy Cardoso, Portsmouth Citywide Neighborhood Committee; 

Kinley Gregg, Town of York; Ken Herrick, Albacore Park; Gail Drobnyk, Kittery; Beth Wheland, 

Strawbery Banke; Josh Pierce, Seacoast Area Bicycle Routes; Steve Workman, New Hampshire Seacoast 

Greenway; James Horrigan, Portsmouth Conservation Commission; Deb Richards, Warner House; 
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Phyllis Eldridge, Prescott Park Trustees of Trust Fund; Rose Eppard, Kittery; Nancy Carmer, City of 

Portsmouth Economic Development Committee; Doug Bates, Greater Portsmouth Chamber; Ben Porter, 

Save our Bridges; Roberta Place, Eliot; Roger Maloof, IFPTE Local 4 - PNS; Peter Somssich, Portsmouth 

Democrats. 

Others Attending: Leigh Levine, FHWA-New Hampshire; Jamie Sikora, FHWA-New Hampshire; Tom 

Reinauer, Southern Maine Regional Planning; Scott Bogle, Rockingham Planning Commission; David 

Walker, Rockingham Planning Commission; Bill Hicky, Hanscom's Truck; Peter Michaud, NH pision of 

Historical Resources; Linda Wilson, NH Division of Historical Resources; Gerry Audibert, MaineDOT; 

Bob Landry, NHDOT; Joe Grilli, HNTB; Paul Godfrey, HNTB; Carol Morris, Morris 

Communications 

Carol Morris, Morris Communications, delayed opening the meeting until 9:15 due to a 9/11 service 

outside. 

Introduction and meeting overview from Carol Morris 

Carol gave an overview of the agenda, noting that the focus will be on the Study Data, Fatal Flaw 

Analysis and brainstorming the proposed alternatives (solutions). 

She said that while it is not on the agenda, she thought the committee and observers would be interested 

in an update on the federal stimulus application. She asked Gerry Audibert and Bob Landry to comment. 

Bob Landry: The stimulus application is still being prepared by NHDOT with assistance from 

MaineDOT. Application will be posted on the website when completed (as soon after September 15, 

2009 as possible.) 

Rose Eppard: There is concern with MaineDOT not having put a share of funding in place and that 

citizens were led to believe at a (non-study) meeting in Augusta that MaineDOT was more involved the in 

application process. 

Audience: A media article suggested that Maine was going to get money to put up for the project, but they 

have not. 

Gerry Audibert: MaineDOT and NHDOT are jointly funding this study and Maine is in agreement with 

NH and actively working with NH on the stimulus application. 

Audience: What will Maine do after the stimulus application is completed? 

Gerry: We will continue with the study process. If the stimulus application is successful, then the study 

will be modified to incorporate a Memorial Bridge rehabilitation. If not, we will continue with the current 

study charge. 

Carol: To clarify, MaineDOT has already committed funding for next two years worth of projects 

(MaineDOT 2010-2011 work plan). There are no extra funds available. To support whatever solution is 

identified at conclusion of this study, Maine will have to ask for a bond or find funds in some other way. 

Ben Porter: I was at the Augusta meeting. A favorable stimulus application is one where both states 

put money in. 
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(There was general discussion among attendees reconstructing events: MaineDOT was initially of the 

understanding that the stimulus grant would fund everything, and that no state money was needed. Later, 

New Hampshire identified that having both states contribute would make the application stronger. This 

was an issue for Maine as all money has been allocated for the current work plan. It was also at this point 

that it was learned that there a $100 million cap on the stimulus grants could be a favorable strategy.) 

Gerry: Whatever the outcome of the study is, it will likely require a phasing-in of the bridge actions 

anyway. The dilemma is whether bridges can be funded at the same time. 

Jamie Sikora: It is unfair to ask for commitment at this point without knowing the outcome of the study 

and possible alternatives. 

Kinley Gregg: I read in the Portsmouth Herald that Maine's priority is not the Memorial Bridge 

and that is a concern to me and others from Maine. 

Gerry: Maine has many priorities. We have stated all along that Memorial is not the top priority, but is a 

priority. 

Ben: What is Maine's top priority? 

Gerry: I am not sure but can inquire and find out. 

POST-MEETING NOTE: Maine's priority bridge "watch list" can be found at 

http://www.maine.gov/mdot/bridgeinfo/index.php. These bridges have been identified as the top priority. 

Because bridge conditions can change quickly, Maine does not prioritize within this list but makes the 

decision on which bridges to repair as funding becomes available. 

Roger Maloof: Approximately one-half of all people working in the Shipyard are from Maine, so the 

dollars from income taxes should be available to fund bridge needs. 

Gerry: Highway and bridges funds for the state of Maine come through the gas tax, not income tax. 

Jim Horrigan: At one point, the NH stimulus application included Port investment - is this still true? 

Bob Landry: The Port investment is still in the stimulus application because Secretary LaHood said 

TIGER grants would be more likely to succeed with multiple pieces. He also noted that benefit/cost was 

improved with the Ports in the application. There are positive and negatives to both approaches. 

Jim: How much time is left before the Memorial Bridge becomes critical? 

Bob: Originally, about a year ago, it was a range of 2 to 5 years. We still believe this to be accurate. 

Doug Bates: Can you run through TIGER schedule one more time? 

Bob: By Tuesday, September 15
th
 the application must be submitted to Secretary LaHood. Letters of 

support have been sent by state senators. A cover letter of support from MaineDOT and NHDOT will also 

be sent. This package of information will be under ARRA on the NHDOT website. NH and Maine have 

been told by USDOT that they officially have until February 17, 2010 to reach decision, but it is likely 

that decision will be in January of 2010. 

Doug: Who will make the decision? 

http://www.maine.gov/mdot/bridgeinfo/index.php
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Bob: Jacob Faulk is a key person. Engineers from USDOT will review and then the policy folks next. 

Cristy Cardoso: Memorial Bridge deficiencies are connected to the Port, and the improvements should be 

tied together. (She also noted that time may not allow this.) 

Rose: Is the SHPO historical report included in the application? 

Bob: Yes, but the MOA (Memorandum of Agreement) is separate. The MOA is a culmination of the 

report. 

Rose: The historic preservation report should be included as an appendix. 

Bob: The application does include a note that bridge is one of the eleven most endangered bridges in 

the country. 

Ben: I am pleased to hear that the Governor from NH will submit a letter of support. Will Maine's 

governor also submit a letter? 

Gerry: Yes. I anticipate that Commissioner Cole will send a letter and that a letter has also been prepared 

for the Governor and Congressional delegation. 

Ben: Is the plan to have matching endorsements? 

Gerry: Yes. Part A of the application is the bridges and that it is a bi-state application. Part B of the 

application is for the Port and that is supported by NH only. These are separate but connected. 

Roger: Will Maine's cover letter prioritize stimulus applications? 

Gerry. No. The congressional delegation will prioritize. 

Gail: It will be important for Maine residents to contact their Senators and Representatives. 

Baseline Date: Paul Godfrey 

Paul presented an overview of baseline conditions, saying that we are looking to identify what story is 

unfolding - what might we be learning that was unexpected? 

 

The Categories of data are Cultural/Historic/Natural Resource/Land Use/Transportation. 

Cultural and historic data essentially looks at what is on the ground, what we could run into if a new 

structure were built. For example, slightly upstream from the Sarah Long, there is likely to be old bridge 

footings from an earlier bridge. No digging has taken place yet. We have identified six national historic 

landmarks within the study area. 

We also pinpoint the location of all community facilities - government, state, nonprofit, etc. 

 

Natural Resources: We identify hydraulic resources (the river is the 3 fastest navigable river in 

the US) and map hydric (wet) soil locations. 

We identify wildlife and fisheries habitat. We know there are no endangered species -but there is a 

peregrine falcon on the high-level bridge, which is endangered in NH but not in Maine. 
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Land use - Paul showed a map of current land use in order to illustrate what has evolved within the two 

primary areas. A large part of Kittery is residential, Portsmouth is more commercial. Complementing 

these are the zoning maps, showing what things are allowed in certain areas. The two towns are 

compatible in terms of zoning, which does not always happen between two contiguous towns, even when 

they are in the same state. 

Activity centers: These maps show what the communities' vision for growth is - where they are looking to 

concentrate residential and commercial growth. We need to know this because we want to make sure we 

would not be upsetting a predetermined plan. Red is where commercial is being planned; blue is where 

denser residential is being planned. 

Transportation: The Memorial Bridge carries 12,000 vehicles per day; the Sarah Long carries 13,000 per 

day, while the high-level bridge carries 85-90,000 per day. 

An important question is: how full are they? How close are they to capacity? The Memorial's capacity is 

estimated to be 850 vehicles per hour; the Sarah Long's is estimated to be 1,000 vehicles per hour. Both 

bridges are at 70-75% capacity. 

Other mode data: For rail we have one freight rail line, and no passenger rail. One bus stop downtown and 

Coast, which offers demand-response type service. There is no cross town (over bridge) public 

transportation. 

Lift Data: Paul reported that the Sarah Long opened 3,200 times in 2008, with 17% of those lifts for 

maintenance. Sixty-eight percent of the lifts only required the bridge to open 50' or less - so, we ask, what 

if the bridge was a little higher? How might that improve traffic flow and capacity? The Memorial Bridge 

opened 4,000 times in 2008. Seventy percent were 50' or less. The same questions need to be asked. 

 

There was some discussion as to whether this data included "automatic" lifts, i.e., the bridge opens every 

half hour June-October - are all these really necessary? It was noted by audience members and Paul that 

there is always a boat that needs to go through in summer. Doug Bates commented that this does not 

capture the economic impact of the different lifts. 

Origin/Destination Survey: The data showed that: the majority of people who use both bridges are from 

Maine (54%). 

Trip purpose: The highest percentage of trips on all bridges was home to work or work to home. But, the 

Long Bridge carries a higher percentage of commuters, and the Memorial carries more shopping-type 

trips. 

Trip Length: The average trip length was 5.9 miles for the Memorial Bridge vs. 16.7 miles for the Sarah 

Long. 

Bike/pedestrian Survey: In terms of bike volumes vs. pedestrian volumes, it is 2-1 pedestrian vs. bike. 

There is a high level of bike/ped commuters during the week and a high level of recreational use on the 

weekends. 

Overall, Paul noted that what we learned is that there is a lot of resources out there - if we contemplate a 

new something, someplace, we will run into a lot of things that would be impacted. 
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Based on the O&D data, we also evaluated: what if the bridges were not there. We find it is likely that all 

traffic would not shift to another bridge. Some trips might not be taken - folks would just choose not to go 

or find services on their side of the river. 

(NOTE: More detailed information is available in the PowerPoint Show for this meeting and in the Study 

Data section of this web site.) 

Fatal Flaw Analysis Process: Paul Godfrey - Paul explained the need to screen AND DOCUMENT all 

possible alternatives - so if someone comes back and says - why didn't you look at a hovercraft, for 

example - we can say yes, we did, and it did not pass criteria. That is the purpose of this analysis. 

He said we will evaluate pros and cons of each bridge alternative inpidually, and we will look at the 

benefits and best value for both, focusing on the Memorial and the Sarah Long. The I-95 high-level 

bridge is assumed to continue as it is. 

Paul presented a draft matrix to be used as part of the Fatal Flaw analysis. He noted that the team is not 

looking to evaluate aesthetics or economic impact at the fatal flaw level, but will be doing so during next 

phase. 

Matrix categories currently include:  

- Regional Mobility and Accessibility 

- Structural Deficiencies 

- Lift Span Reliability 

- Bridge Design Features as they relate to Vehicular Traffic Flow and Safety 

- Bridge Design Features as they relate to Marine Traffic Flow and Safety 

- Bridge Design Features as they relate to other modes (bike, ped, rail) 

- Vehicular and Emergency Access to Portsmouth, Kittery downtowns and the PNS 

- Rail Access to Portsmouth, Kittery, and the PNS 

- Life Cycle Costs 

- Property and Neighborhood Impacts 

- Natural Resource Impacts 

- Physical Resource Impacts 

- Historic Resource Impacts 

- Permittablity 

- Vehicle Miles Traveled (VMT), Vehicle Hours Traveled (VHT), 

- and Emissions 

Ben: In terms of regional mobility and accessibility, the term regional conveys a large area - is there a 

local equivalent you are measuring? 

Paul: We are measuring within the study area. 

(General agreement that this is an appropriate area to measure.) 

NOTE: Matrix will be change to say study area instead of regional.  

Jim Horrigan: What is financial feasibility? 
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Paul: That is life cycle costs: Construction, operation, ROW purchase, ultimately any cost of mitigation, 

though we will not be looking at that in the fatal flaw analysis. 

Jim: What does feasible mean? I could go into this because I could say that money could be no object to 

me. 

Paul: Let's say we had six alternatives, with one at $100 million, one at 80, one at 20, one at 600, one at 

70. The $600 million would be considered to be not feasible compared to other alternatives. (NOTE: 

NOTE: Often when evaluating an alternative's costs, the word "prudent" is used as that more clearly 

describes the benefit/cost analysis used to determine the reasonableness of the costs and\or if they are of 

an extraordinary magnitude. 

Jamie Sikora: FHWA requires this for an economic measure. 

Rose: Can you give us clarification on the term structural deficiencies? 

Paul We would measure this based on the lifespan of the bridge. We are looking at a minimum of 50 

years. 

Gerry: We are looking at a 100-year lifecycle on cost measures only, on bridge and infrastructure 

improvements - we can't project traffic volumes out that far. 

Rose: A 50-year bridge would be less expensive, so it would rate higher. 

Paul: We are measuring over the 100 year term, so if an alternative were projected to last for only 50 

years, we would then take into financial account that we would have to do something else for the next 50 

years to provide the same capacity. 

Linda Wilson: We are in a regulatory environment. Federal statues and case law define feasible and 

prudent. This is not our interpretation but what federal law and case law has determined. It must be taken 

into consideration. What are the screening criteria? The handout, screen and matrix are all different. There 

has to be parity. 

Paul: What you are seeing in the memo and on the screen is a general overview. The matrix is the 

actual tool we will be using. 

Roger: Should we have another measurement regarding pedestrians, bikes and cars? It is trucks that 

fatigue the bridge the most 

Paul: Even though we may assume a bridge is only for cars, we will look at the effect of trucks as well. 

Scott Bogle: We can look at life cycle costs, but not at capacity costs. It is very difficult to do that. 

Paul: If we find in the model that in 2035 there are a lot of poor Levels of Service, we would assume there 

will need to be some kind of fix - and we will put that into life cycle costs. 

Doug Bates: It is very important to make it clear that we are using present value for the dollars we show. 

Paul: Good point, we will make sure that is noted. 
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Christy: I have a study area question. How does I-95 fit into the picture in regards to roadway capacity? 

Usage shows all the bridges have some connection to I-95, and there are problems with the way the 

connections function. Plus it is a major link to Maine. 

Paul: We will forecast traffic to 2035 and if the high level bridge is at capacity, we will be mindful of 

that. We want that bridge to be there for a long, long time. 

Christy: Is data from the I-95 high-level bridge part of the picture? 

Paul: Yes. 

Christy: What does rehabbing I-95 mean? 

Bob Landry: It is a truss bridge, which can't be widened easily, and it would cost $550 million to replace, 

which is not feasible. So we include rehab because we intend that bridge to be there for a long time. 

Gerry: The traffic model will be useful to determine how any change would affect the high-level bridge. 

Christy: If an alternative has a bad effect, we will flush that out? 

Paul: Yes. By definition if a change pushed that bridge over capacity, it would be a fatal flaw. 

Peter Somssich: How about calling this category, "Satisfying structural needs for at least 50 years?" 

(General agreement to make the change.) 

Jim: Some of these measures are qualitative, but for financial feasibility, it is more of an absolute. Is high 

cost a fatal flaw? 

Paul: If you look at the Purpose and Need Statement we all spent time on, you will see that we are 

looking for a balance. We will not be weighting categories in the fatal flaw phase of this study. 

(It was then noted that it is easy to overanalyze a process and that it would make sense to go through the 

exercise of rating a hypothetical alternative. The group chose having no bridges except the high-level 

bridge. This exercise seemed to satisfy the committee that the process was workable and would provide 

satisfactory results.) 

Purpose and Need: Carol Morris 

Carol noted that there was just a half-hour left in the meeting and asked the group if they wanted to spend 

any time on the Purpose and Need Statement, slightly revised from the August 20 Public Meeting, which 

they had received prior to the meeting. 

(The group indicated that they accepted the draft as final, with the caveat that if something substantially 

changed during the study they would want to revisit it.) 

Carol indicated she would post this final version on the study website. 

Brainstorming Alternatives: Paul Godfrey 

Paul showed the list of alternatives that was included in the study scope of work, emphasizing that the list 

had been generated only to estimate the level of work that would be needed. 
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Carol said that today's session was for the purpose of adding to this list and that everyone should consider 

it a brainstorming session. 

It was asked what replacement meant - is this the same alignment or a different one? 

Paul said it could be either immediately adjacent or in the same location. 

The list generated by the committee is below: 

Memorial Bridge Alternatives  

 Ped/bike/cars only (no trucks) 

 Rehab: "as is" but historic Rehab with bike lane 

 Replacement with lift bridge - not historic 

 Replacement with increased clearance 

 Replacement with new alignment 

 Replacement with draw bridge 

 Replacement with fixed span 

 Replacement with mid-level movable 

Sarah Long Bridge Alternatives 

 Rehab: "as is" but historic 

 Rehab with bike lane 

 Replacement with lift bridge - not historic 

 Replacement with increased clearance 

 Replacement with new alignment 

 Replacement with draw bridge 

 Replacement with fixed span 

 Replacement with bascule 

 Replacement with mid-level movable 

 Replacement with realignment to help navigation - wider opening 

 Replacement with realignment to help navigation - better angle (less skew) 

 Replace or Rehab with rail only 

Other Alternatives  
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 Vehicle Tunnel(s) 

 Rail Tunnel   

 No bridges at all  

 Ferry (s) - Mono rail 

 Single high level bridge 

 Add trolley to Memorial Bridge 

 Light passenger rail 

Paul said that the Study Team would do some work on this list to organize it and would bring it to the 

September 24 Public Meeting and to the Steering Committee for additional ideas. 

Closing - Carol Morris 

Carol said that there would be another meeting of the Stakeholder Committee either in late October 

more likely in November to provide feedback on the to-date results of the fatal flaw analysis. 

The meeting was adjourned at noon. 
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Observing: Lisa Corcoran, Portsmouth; Silas Proft, Portsmouth 
 

Study Team/Support: Paul Godfrey, HNTB; Carol Morris, Morris Communications; Kelly Borberg, 

Morris Communication 
 

The meeting began at 1:10 pm. 
 

Carol Morris: Welcome everyone. Today we'll go over the results of Round 1 of the Fatal Flaw Analysis. 

We met with the Steering Committee this morning. We'll give you their reactions, talk about the process, 

what we've done to date, and then spend time evaluating alternatives, which are on the red and green 

handout. 

 

Here's what we've done so far (refers slide 3): 

Brainstormed alternatives with Steering, Stakeholder and Public Developed evaluation matrix based on 

P&N Statement Tested matrix with Stakeholder Committee and at public meeting with all possible 

combinations: 61 different alternatives Simplified approach for today - 22 different options.  This 

approach is used as some evaluation criteria requires bridges to be evaluated individually, while others 

must be evaluated in combination 

 

Now, when we put all alternatives together there are 61. As we get further along, we'll be looking at 

things in a package because what you do with one bridge affects the other. 
 

Paul Godfrey: Slide 4 talks about what we've done so far. I have some corrections for you to note on the 

red and green matrix, corrections identified by the Steering Committee this morning. Under Historical 

Resource Impacts, please color the following RED: MB2, MB2A, MB5 and 6, SL2 to SL5, ALT 3. 

Thanks for making those changes in advance. We started with 61 and to make things easier for today we 

have created three groupings: Memorial Bridge options, Sarah Long Bridge options, and new alternatives. 

The scoring criteria you helped us develop are still the same. The Study Team has completed three pieces 

of analysis and assessment at this point. There are three bridges now. Could this region live with less than 

three? For all options and alternatives you see here today, we will show footprints: our best estimate of 

what the option looks like and the resources impacts to homes, properties, businesses. Let's look at the 

first one. 
 

Paul described the alignment and impacts of each option: 
 

No Build: This is required to be included in every study of this type. Everything gets compared back to 

this option. Here, the Memorial is closed. We are thinking about a 2035 picture. If we don't do anything to 

Memorial it gets closed anyway. Sarah Long remains a 2-lane bridge in this model. 
 

Memorial Bridge Options 
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MB1 Rehab Existing Bridge: From our perspective, this meets Purpose & Need as long as we have a 

Sarah Long Bridge. There are no impacts. We recommend this option be carried forward. 
 

The Stakeholder Committee agreed. 
 

Chris Holt: Are we just putting a band-aid on what's there by not tearing down or building a new one? 
 

Paul: We may replace pieces. The replace option means tear down the old bridge and build new one. 

Ben Porter: Is this what's included in the TIGER grant application? 

Bob Landry: The TIGER grant would be rehab. 

Peter Somssich: What is the difference between rehab and rebuild? 

Paul: The life of a new bridge is estimated at 75 - 80 years. For rehab, it's 50 - 60 years. 

Linda Wilson: Don't new bridges need rehab? Don't you need to add that cost in. 

Paul: Yes we will, halfway through the life of the bridge. 

MB2 Replace Existing Bridge. This will likely include improved design features such as shoulders and 

sidewalks. It can be two or four lanes. If it's two, we need to make sure that the Sarah Long is maintained 

for enough bridge capacity. Very limited impacts. We recommend we move forward with this option. 
 

Jamie Sikora: There are historic impacts. 
 

Paul: Yes, we will be tearing down a historic bridge, so it's coded red. We still recommend moving ahead 

here. 
 

The Stakeholder Committee agreed. 
 

MB2A: Replace Existing Bridge with a Low Level bridge Upstream. Limits of work are the end of 

Badger's Island to downtown Portsmouth. This option would likely require the demolition of Memorial 

Bridge. It would require work in the Memorial historic district, piers, ports, two commercial buildings, 

condos, parking lots, Memorial Park, local historic district. Also the Warner House. 

Chris: Building a bridge further upriver reduces room to come around Badger's Island. 

Paul: What I'm hearing you say is that this is a constraint? 

Chris: Yes, you're taking (navigational) operating room away from me. 

Paul: Based on what we've found to date, we say move ahead on this option. The Steering Committee 

came close to eliminating this one. Remember, moving it upstream means we can keep Memorial open 

during construction and pedestrians and bikes can cross for those two years. We need to balance that 

against resource impacts. This morning, the Steering Committee weighed against keeping it open.  
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The Stakeholder Committee agreed with keeping it on the table for now. 
 

MB2A/ Replace Existing Bridge with a Low Level Bridge Downstream: The level of impacts is similar to 

MB2 upstream. The limit of work is roughly the same. And consistent with the last option, this morning 

the benefits did not outweigh the cost. So even though the matrix says we are moving ahead, this one will 

likely come off the table because impacts are less with the rehab options. 
 

The Stakeholder Committee agreed. 
 

MB3 Replacement Bridge - Mid-Level on Alignment: This is a bridge halfway in between what's there 

today and the I95 bridge - 70 ft clearance off the water, reducing the number of bridge openings by 50%, 

limits from the northern end of Badger's Island to Chapel Street in Portsmouth. The impact would be 

demolition of Memorial, piers, Memorial Bark, Warner House, the recreation center, a parking lot, the 

historic district. It's more impact to Portsmouth. In Kittery, it's parking lots. We recommend not moving 

forward. 
 

The Stakeholder Committee agreed. 
 

MB3A Replacement with Mid-Level Bridge Upstream: Again, the impacts are roughly the same as MB3. 

Bottom line, we recommend not going forward because of the impacts. 
 

The Stakeholder Committee agreed. 
 

MB3A Replacement with Mid-Level Bridge Downstream. More impacts on the marina and on properties. 

Study Team recommends not to move ahead. 
 

The Stakeholder Committee agreed. 
 

MB4: Replacement the with a 150 ft High-Level Bridge. The limits are Government Street in Kittery to 

Portsmouth downtown. The bridge to Badger would need to remain so we'd have parallel bridges. You 

can all see the impacts for this bridge. Study Team has recommended we not carry this forward for 

consideration. 
 

The Stakeholder Committee agreed. 
 

MB5: Close or Demolish Memorial Bridge. This is only viable if the Sarah Long is four lanes wide. 

That's what the notes on the matrix show. Impact: it is a historically eligible bridge. We suggest to move 

this forward to the next level. We do have four-lane Sarah Long expansion options still on the table. 
 

The Stakeholder Committee agreed with moving it forward. 
 

MB6 Replacement with Bike/Ped Bridge: The same historic impacts because the existing bridge is 

removed. The same navigational clearances as the option before. Again, it only works if we have a four-

lane Sarah Long. 
 

Richard Candee: Is that a full replacement or rehab?  
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Paul: This assumes full replacement. 

Christy Cardoso: What does close mean - leaving a structure in place? 

Paul: Closing means the bridge is removed. 

The Stakeholder Committee agreed with moving it forward. 

Sarah Mildred Long Options 

SL1: Rehab on existing alignment and structure. Rail remains and we keep the Sarah Long at two lanes. 

Note, All Sarah Long options maintain the rail traffic. You will see rail for all. 
 

Chris: Why? 
 

Paul: The Naval Shipyard has told us that moving what they need to move via rail is the only option. 
 

Chris: They can't float it? 
 

Gerry Audibert: They don't have the onload / offload facilities to float it. 
 

Paul: We checked. There are other similar facilities in the country and all three facilities use rail. 
 

Chris: That is a choice. There are other viable ways. I have moved nuclear product on water. It's not that 

big of a deal to float and is less cost than keeping rail system. 
 

Paul: It's a discussion with the DOD. We are keeping rail. I agree with your point. 
 

Carol: It was our hope we could find another example of this kind of material being moved on the water 

but we don't have it. 

 

Peter Somssich: It is a greater safety hazard by water than rail. Radioactive materials. Chris: The nuclear 

waste is in casks. 

Peter Somssich: But what kind of rescue effort is needed? Once it's in the water, the alert is much bigger. 
 

Russ Charette: There is a major timing issue with the shipyard. They have a long process to decide if they 

could do it or not. That's our basis for moving forward with rail. 
 

Paul: The process to change the current situation, given past discussions with the Shipyard, would be very 

difficult. We recommend going ahead. 
 

The Stakeholder Committee agreed. 
 

Audience member: You're adding cost if you're adding mobility. You don't want to increase costs because 

you don't want rail. 
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SL2: New bridge with New Features. It's either two or four lane. The benefit is an improved 

navigation channel. The impact is that Sarah Long is a historically eligible bridge. No off-river 

impacts. We recommend to move ahead on this one. 
 

Ben: Is there a way to consider increasing clearance under the rail line, to bring the rail line higher up? 
 

Paul: Our next few options look at that. Our engineers looked at various bridges. More details will come 

later. 
 

The Stakeholder Committee agreed to move ahead on this option. 
 

SL2A: New Low Level Bridge Upstream: In this case we have only an upstream option because of the 

downstream turning basin. Based on discussions with the Coast Guard, we need to stay away from the 

basin. All off-alignment options for the Sarah Long are upstream. This is a similar height to today's 

bridge, with increased horizontal navigation clearances, rail under the new bridge. The limits of work are: 

north of Bridge Street in Kittery to Portsmouth, the other side of Market Street. The impact is demolition 

of the Sarah Long, work on US1 Bypass, North Mill Pond, piers. In Portsmouth, we have condos, historic 

district. In Kittery, three homes, an auto repair business. There are some impacts. However, we 

recommend moving ahead. 

The Stakeholder Committee agreed. 

Ken Herrick: Are there impacts to Albacore? 

Paul: It all stays outside of Albacore. 

John Butler: Will a long lift span improve navigation? 

Paul: Yes, we can make it wider to improve vessel flow. 

Richard: I think this will impact the Jackson House in Portsmouth. 

Paul: No, but we are getting close. 

 

Richard: its better the more upstream you are. 
 

Paul: We aren't talking visual impacts now but will later in the process. This one goes forward. 
 

SL3: 70 feet off water, Mid-Level Bridge with a 2% rail grade. This allows for a reduced number of 

bridge openings, better navigation clearances, and limits in Kittery the same as the last option. The rail 

impacts are longer because we are building the bridge up. It's challenging but doable and can be either a 

two or four lane. Impacts are demolition of the Sarah Long, US Route 1 Bypass, North Mill Pond. In 

Portsmouth, we have the Eastern Railroad district, the salt storage building, two condos, two homes, the 

local historic district. In Kittery, commercial property, and Bridge Street must be relocated. Possible 

acquisition of three to five homes and a nursery. 
 

Chris: Are these lift bridges? 
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Paul: We are assuming that at this point because it is most economical. They are most appropriate given 

what we're doing. The recommendation is to carry it forward. 

Steve Workman: Just a comment: that's my house on Bridge Street you're talking about. 

Paul: We won't lose sight of that if this goes ahead. 

The Stakeholder Committee agreed to move ahead with this option. 

SL3A - Same Bridge as SL3 but Upstream. We can keep the bridge open during construction but 

ultimately it will be removed. Same limits and impacts as the previous option. We are still staying out of 

Albacore Park. There is more impact to the Oakwood Terrace area. These are two or four lane bridges. If 

we have the Memorial in the mix, a two-lane option is ok. Otherwise, we need four. 
 

Chris: Can we make it a four-lane even if the Memorial is open? 
 

Paul: Our traffic look-forward is 25 year and the footprint can accommodate either two or four. 

Gail Drobnyk: You mean two or four lanes for any Sarah Long option?  

Paul: Yes. We recommend moving to the next level. The Stakeholder Committee agreed. 

SL4 Replacement with a High-Level Bridge. This is 135 feet high, the same as the I95 bridge. 
 

Gail: Can you maintain the rail on a high level bridge? 

 

Paul: We won't have rail on the new one. We have to keep the existing Sarah Long for rail only. The 

roadway would go away but the rail stays. The bridge can remain in up mode all the time except for when 

the rail comes through. These are very long limits of work. 
 

Rose Eppard: This doesn't solve the slingshot problem we have for ships to get through. 
 

Paul: Yes, we still have an angle problem but the bridge is open most of the time. The impact is a portion 

of the Sarah Long being removed, the historic district, the river, the marine terminal, condos, two homes, 

maybe the Jackson property. In Kittery, it's three to five Bridge Street homes and the nursery. 
 

Ben: Does that include relocation of Bridge Street even though approach ramps won't ground there 

anymore? 
 

Paul: This new road needs to go up to make the connection to the current roadway. We are trying to tell 

you we can't connect to this bridge where it is today. This can be a two-or four-lane. We recommend 

moving this ahead for consideration. 
 

Nancy Cardoso: When you eliminate a major dock, does that assume mitigation? 
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Paul: We can still provide access but some new impact is likely. Not sure what degree yet. 
 

Carol: We won't be looking at mitigation until later in the process. 
 

The Stakeholder Committee agreed to move ahead with this option. 
 

SL5: Close the Bridge. Rail remains. We may or may not remove the bridge deck. This cannot support the 

capacity need and thus is a fatal flaw. We move to eliminate this option. 
 

Chris: Can we eliminate the last one too? 
 

Paul: We're going to have a good discussion on all the options. Let's move to the new alternatives. 

The Stakeholder Committee agreed to eliminate the option. NEW 

ALTERNATIVES 

Alternative 1: 150-foot High Vertical Clearance Bridge: This would be placed in the location west of 

Badger's. It could be in multiple locations but we're here not to debate the location but the impacts. The 

limits are all the way to Government in Kittery and in Portsmouth, because of bridge height, it ties in at 

the old library. Trying to serve the downtown area. The impact is a no-go: 10 - 11 homes in Kittery and 

Portsmouth historic district. We move to eliminate this option. 
 

The Stakeholder Committee agreed. 
 

Alt 1A Low-Level Bridge: This can tie in nicely to the Portsmouth side with some work on Market Street 

and the limit does stay outside the Hill historic district. However, we have the impact in Kittery, so we 

recommend against it. 

The Stakeholder Committee agreed. 

Chris: Also navigation-wise, it's right on a turn. Won't work. Paul: Turning on a 

corner requires more room. At least 500 feet. 

Alt 1B: Mid-Level Bridge - The same limits in Kittery and in Portsmouth, it ends up at Hanover. It 

impacts the hill and the district. Again, based on this, no go. 
 

The Stakeholder Committee agreed. 
 

Alt 2 - Tunnel. 7,000 feet of tunnel, 50 feet under the bedrock. A long way down Route 1 and into 

Portsmouth. It runs from Government in Kittery all the way through Portsmouth. The cost of this is at 

least 200 million dollars in construction alone. Here, we recommend not carrying it forward. 

The Stakeholder Committee agreed. 
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Ben: Is there no impact on Badger's Island? 

Paul: No, we are below bedrock there. 

Alt 3: Ferry(s): We can't move enough vehicles with ferries - it's a fatal flaw because it won't meet 

capacity needs. We recommend not moving it forward. 
 

The Stakeholder Committee agreed. 
 

Paul: So of the 22 options on the matrix, we are recommending 10 be eliminated. Based on this morning's 

discussion, that number will go up. We want your recommendations. 
 

Ben: Could you go back over the ones that are still in? 
 

Paul: MB1 rehab, MB2 replace, MB2A but this low level upstream and downstream option goes away 

with more documentation, MB2B, MB5 and 6, SL1, 2, and 2A, SL3 

and 3A. SL4 also. 
 

The Stakeholder Committee agreed with the current options still being considered. 

 

Gail: There are navigation problems with an upstream option at Memorial. Based on Chris' comments, we 

need to eliminate it. 

Chris: How far downstream would the new bridge be from the existing bridge? Bob: About 60 feet 

downstream. 

Chris: It's moving about 70 feet downriver from the start of the Memorial Bridge. 

Christy: SL4 doesn't fix the navigational issues because you're keeping the old bridge for rail. SL4 is the 

worst option. 

Ben: A fixed bridge reduces cost. 

Richard: There's lots of room for decay with the lift bridge. 

Paul: We're going to document everything. For now, SL4 is a keeper. 

Rose: How does keeping an extra bridge, even if it's just rail, solve anything? 

Paul: An option is a four-lane high-level Sarah Long and getting rid of the Memorial Bridge. 

Rose: It is also a bike and pedestrian issue.  

Christy: This does not meet study parameters. 
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Ben: What we're telling you is we don't want to see SL4. Take it off the table. 

Paul: Okay. We hear you, but I need further documentation to do that. Your comments are part of that. 

We're being very careful in this process. 

Ben: We're not hearing openness from you. 

Paul: I'm not there yet. I don't have enough information. 

Richard: I can guarantee I won't vote for that option. 

Carol: I'd like to remind you all that this is not a voting process. 

Rose: Only the people from the morning meeting get to vote, right? 

Carol: No. No one votes. The two DOTs make the final decision. The public's opinion is one component 

we need to make sure we come up with the best solution and also to meet NEPAguidelines. We are 

confident this will not make the grade, but as Paul says, we need to gather more information. 
 

Gerry: This is just the beginning, a very rough cut. We need to satisfy federal highway requirements by 

documenting all suggestions. 
 

Peter Michaud: My understanding is that community support is vital. No one supports SL4. 
 

Rose: The Sarah Long options, do they include changing the orientation for boats? 
 

Paul: We will look to increase the horizontal clearance rather than change the angle of the bridge. 
 

Rose: You mean move the towers? 
 

Paul: Yes, reducing skew. We assume the opening is wider. All Sarah Long Bridge options assume this 

except for the rehab option. 
 

Chris: I'm confused about SL4. 
 

Paul: There is not enough documentation to take it off yet. We are hearing you loud and clear, though. 
 

Audience member: Where would SL4 start? 
 

Paul: South of 236 tying in almost to Maplewood. The US Route 1 Bypass has right of way. The road 

below would go away. 

Ken: You talk about why we shouldn't do things. What are the advantages?  

Paul: The pluses and minuses come in the next round. 
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Peter Michaud: SL4 does not mention the need for bike and ped access. That needs to be noted. 
 

Carol: I have that noted. 
 

Linda: To reinforce Peter's point, if Memorial goes away, we have to give bike access somehow. If we 

lose the connection between downtown Portsmouth and downtown Kittery, both communities wither on 

the vine. 
 

Christy: Part of where our mistrust is that you said some of the Memorial options were just holding on by 

a thread and yet they are fatally flawed. How close is SL4? 
 

Bob: One of the benefits of a high level bridge like this is reducing lifecycle costs. A high level bridge has 

zero operating costs in the future. Maintenance on the I-95 Bridge is $77,000 a year. For the Sarah Long, 

it's $700,000. That's what you get by keeping it in the mix. Memorial is a million dollars a year in 

operating cost. And this is just a top-level look. Over a hundred years, this pays for more bridge. 
 

Chris: Does the rail system and Navy pay you anything for the rail line? 
 

Bob: That's a very interesting discussion. Rail is owned by Pan Am Railway. We are charging the Naval 

Yard fees and they say we should be charging Pan Am. But the Navy pays Pan Am. That's a different 

discussion. 
 

Paul: It's in there - SL4 - because we haven't put the last nail in the box. We can't miss anything. 
 

Christy: It's hard as a citizen and user to see some dismissed and see some undesirables push forward 

because of lifespan costs. Living quality - where does it rank? 
 

Paul: We haven't discussed living yet. That will be soon. 
 

Carol: We are getting there. 
 

Kinley Gregg: I don't understand the premise of SL4. The Sarah Long Bridge is not safe to drive on but 

it's safe enough to transport nuclear waste? 
 

Bob: The trusses that support the train do not have issues. These are the trusses that support the roadway. 

This is a deck issue. 
 

Linda: If there is no lower level crossing from downtown Portsmouth to Kittery and two high bridges, 

even with a Sarah Long rehab, what does that accomplish economically? We have to look at both 

economies and communities. 
 

Carol: We will look at the economics with the final choices in hand. 
 

Linda: It's fine to say that. Don't they have to be plugged into thought process now? It may be a disaster. 

We have to take into account economic impact vs. maintenance cost. 
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Russ: You said early on that some of these options are part of larger alternatives packages. Maybe the 

packages will solve the problem. 
 

Paul: Maintaining both bridges maintains economic status quo. Let's get to the next step so we can look at 

economics. 
 

Carol: And what's on the table now addresses some of your concerns. 
 

The Stakeholder Committee agreed to move SL4 on to the next round, although it was not a favored 

option. 

Paul: Let's go back to the Round 2 criteria slide: 

Steering Team Recommendation is that Round 2 of fatal flaw analysis will include: 

- Evaluation of similar bridge options 

- Pedestrian/Bicycle assessment for bridge options 

- Order of Magnitude Life Cycle cost estimation 
 

Order of magnitude means we will do ballpark estimates, taking available data and putting it together 

quickly. This will allow us to see outliers and they can go away in the next few weeks. There could be a 

Round 3 to look at the economic factors. 
 

Ben: Can we also include the impact of auto traffic? If you have the elimination of a bridge, you need to 

draw conclusions about traffic impact. 
 

Paul: We want to do that, based on the discussion this morning. Let's get to a smaller number to analyze. 
 

Rose: Can a subset of us be deputized to get data from businesses while the Memorial Bridge is closed? 

We hear businesses are hurting. We need to capture the data. 
 

 

Peter Michaud: The Union Leader gave us some percentage points. Can we use the bridge closure to 

gauge the impact on a thriving downtown? 
 

Rose: It isn't like you're picking a time when things were great, so year-over-year is valid. 
 

Peter Michaud: The Memorial closure is a great experiment on this situation. 
 

Carol: If we can figure out a way to do it systematically. Business people are never happy with their level 

of business and it's hard to accept anecdotal information. 
 

Rose: Ask for year-over-year. 
 

Paul: One of the parts of this process is gathering real data. We want to understand what happens when a 

bridge goes away. 
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Carol: Where is that business going? It may be going somewhere else. Peter 

Somssich: We can help you get a survey out there.  

Rose: We can send letters to businesses.  

Ben: I can do an online survey in nothing flat.  

Paul: We should discuss this. We want usable data. 

Doug Bates: You're going to get lots of anecdotal data - they may not share their real stuff. 
 

Gerry: This is a known situation. We are not sure the impacts now are the same as if it were 

permanently closed. Businesses are not going to give hard data. We are gathering traffic data now. 
 

Cathy Goodwin: Our businesses don't know if this closure is short or long. Visitors don't know. These are 

common sense problems. How do you assess the one-time visitor? We tried to do it last time with the 

Sarah Long closure. Businesses only answer general questions. 
 

Rose: Like a census. Blind. 
 

Paul: We can get there through other means. If I am going from Portsmouth to Kittery, I will see a 

reduction in traffic. 
 

Steve: How and where are you collecting Bridge Street data? 
 

Paul: We are collecting traffic data at a number of points during the current bridge closure. 

Steve: I'm not seeing counter strips.  

Paul: They were in there for a week. 

Chris: If you eliminate one bridge, what about wear and tear on the other bridge and shorter lifespan? 
 

Paul: We will factor that in. In the next few weeks we want to tell you the next steps. By end of 

November, we'd like to have this next round done. After Round 2, as mentioned, we want to go back to 

the public. We know the last round will mean lots of debate. 
 

Peter Somssich: Where does economic analysis come in? 
 

Paul: We'll have a detailed analysis in the small group that comes out of the Fatal Flaw Analysis. Let's 

shoot for a public meeting in December. 
 

Christy: I have a concern. If by Round 3, if our options don't include our existing bridges, where do 

we stand? 
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Paul: The options with existing bridges won't go anywhere.  

Bob: How many solutions go through the final step? 

Paul: Maybe up to six. Six is nice but I don't know. 

Gerry: Contractually we said four to six. That was our initial thought. 

Josh Pierce: Are the mid-level bridges movable? 

Paul: Yes, we have to maintain the existing navigation for the channel. The benefit is they will be open 

only half the time they are now. 
 

Audience member: Will they all be lift bridges? 
 

Paul: Yes. We did look at swing bridges but think lift is best for this river from a cost and approach 

perspective. We'll assess the type of bridge in more detail at the next level. 
 

The meeting was adjourned at 3:50 pm. 
 

 

 

Maine-NH Connections Study 

Steering Committee Meeting 

November 6, 2009, 9-11 am 

Kittery Trading Post 
 

Attendees: Steve Parkinson, City of Portsmouth; Dave Walker, Rockingham Planning Commission; 

Leigh Levine, New Hampshire Federal Highway Administration; Jamie Sikora, New Hampshire Federal 

Highway Administration; Marc Dixon, New Hampshire Federal Highway Administration; Bob Landry, 

New Hampshire Department of Transportation; John Butler, New Hampshire Department of 

Transportation; Kirk Mohney, Maine Historic Preservation Office; Jon Carter, Town of Kittery; Peter 

Michaud, New Hampshire State Historic Preservation Office; Linda Wilson, New Hampshire State 

Historic Preservation Office; Julia Dawson, Southern Maine Planning Commission; Gerry Audibert, 

Maine Department of Transportation; Mark Hasselmann, Maine Federal Highway Administration; Russ 

Charette, Maine Department of Transportation; Paul Godfrey, HNTB; Carol Morris, Morris 

Communications; Kelly Borberg, Morris Communications. 
 

The meeting opened at 9:05 am. 

 

Carol: Welcome. The purpose of today is round one of the fatal flaw analysis, taking a look at where we 

stand. Here's what we've done so far (refers to slide 3): 
 

Brainstormed alternatives with the Steering Committee, the Stakeholder Committee and the Public 
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Developed evaluation matrix based on the Purpose & Need (P&N) Statement Tested matrix with 

Stakeholder Committee and at public meeting With all possible combinations: 61 different alternatives 

Simplified approach for today - 22 different options 

This approach is used as some evaluation criteria requires bridges to be evaluated individually, while 

others must be evaluated in combination 
 

This morning, we will take your inputs to the Stakeholder Committee. Note we're using the colored 

matrix today. The committees and the public felt this matrix was a good process. It's somewhat unwieldy 

to evaluate 61 alternatives and so we have grouped them so you are looking at 22 today. Some 

alternatives cannot be assessed unless you look at the other bridge to see what the overall impacts would 

be. Let's focus on how well the process works, because what we do today may be fairly easy, but as the 

study goes on the choices will become more difficult - and we'll be using the same process for the next 

round. 

Paul: (refers to slide 4). We have completed round one of FFA (fatal flaw analysis): Three separate 

analyses conducted: 

1. Developed capacity estimate for all three bridges 

2. Engineered conceptual footprints for all alternatives 

3. Mapped areas of potential resource impacts 
 

We're not sure how many rounds there will be, the intent is to get to a small reasonable number. Not sure 

what that number is, could be five or six. We'll carry forward for more detailed analysis the ones not 

eliminated during Fatal Flaw. Capacity is important: can this region live with one less bridge from a 

capacity perspective? For all alternatives, we have engineering concept footprints: what would it look 

like, specifications, what might it go through, and so on. This process has already taken us from 61 to a 

smaller number. You have three pieces of info in front of you: a colored matrix, technical memos, and a 

potential impact analysis. Paul begins going through the slides showing graphics of different alternatives. 
 

No build alternative: The Memorial Bridge is closed, the Sarah Long Bridge remains open, likely to be 

rehabbed at the same capacity. This is a required alternative. We have identified that this does not meet 

Purpose & Need. Clearly this does not match the Purpose and Need Statement, but it stays on our list as a 

benchmark. 
 

Carol: We can stop at each slide or go all through. (Committee members agree it's best to discuss each 

slide fully as we go through.) 
 

Paul went on to explain the footprint and impacts of each alignment. 
 

MB1 alternative rehab on existing alignment: Page 3 of the matrix has the details on all the options and 

alternatives. This one assumes the Memorial Bridge is rehabbed. This bridge option does not likely meet 

mobility requirements if it's matched with the Sarah being closed. If Sarah is closed, the Memorial needs 

to be more than two lanes and you cannot rehab a bridge that is two lanes to make it four lanes. From a 

resource impact perspective, we've lumped them into one big category on the slides. No resource impacts 
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here, the bridge is just getting rehabbed. This is a green. Study team recommends we carry this one 

forward for consideration. 
 

Steering Committee agrees. 
 

MB2 replacement on existing alignment: this means a complete replacement, a new bridge. It includes 

some improved design features. Essentially, appropriate travel lanes, shoulders, sidewalks, etc. This has 

the same condition from a capacity and mobility perspective: this one doesn't work if it's two lanes and no 

Sarah Long. If Sarah remains, this option meets those requirements. 
 

Julia: I thought you said a lane increase was possible? Wouldn't it satisfy mobility with extra lanes? 
 

Paul: Practically it's not viable. Widening the Memorial bridge to four lanes would also require widening 

the approach roadways to four lanes. That's why we assume if no Sarah, replacement doesn't work. From 

a resource impact standpoint, this two lane version is a green. We recognize that the Memorial Bridge is 

on the eligible (National Registry of Historic Places) list. Our recommendation: move this one ahead to 

Fatal Flaw. 
 

Kirk: You still have an impact - and you are incorrectly coding it green - how do you address the tearing 

down of an old bridge? 
 

Paul: Green because the impact is smaller based on other alternatives. Not 'no' impact but lower. 
 

Linda: In terms of 4F it's a showstopper. It's misleading to show it green when it is adverse impact. 

Maybe a different color to indicate that. 
 

Carol: It needs to be red on the matrix. 
 

Paul: Yes, study team met last Friday and tried to identify the best way to show this. Colors equal level of 

impact. Point taken, we'll note the change and make that box red. We still want to move it forward. 
 

Steering Committee agrees. 
 

Alternative MB2A - replace the Memorial Bridge with a low level bridge upstream: The limits of work 

are northern Badger Island to just south of Wright Avenue. This would be a two lane bridge. In terms of 

resource impacts, page five, this may require Memorial to be demolished. Will require work within 

historic district. New bridge will impact new bridge piers in the water. River impacts to Portsmouth side: 

Parking lot on State Street, Memorial Park, work within the Portsmouth Historical District. On the Kittery 

side, two commercial buildings and two residential. Highlighted in yellow are the likely impacts. Our 

footprint would touch them. For now, consider these what we deem potential impacts. 

SC member: When does cost play into the Fatal Flaw? 

Paul: The next round; we will talk about that a bit later. 
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Jon: The only reason to do upstream is to maintain Memorial traffic. Is that a criteria? Would the City of 

Portsmouth or Kittery ever require that we move upstream or downstream? 

 

Steve: Probably not feasible. Bottom line, if we do nothing, the bridge is closed period. 
 

Jon: This is a very difficult one. This should go away now. It doesn't make sense to keep the bridge open. 

We impact historic facilities plus add another 300 foot bridge. Is it fair to keep the bridge open based on 

the impact - especially to the historic district in Portsmouth? We made this type of decision with the new 

alignments: why not take this off the table? 
 

Paul: When you compare to on-alignment, this has more impact. Yes, there are historic district impacts. 

But do we need to look at the tradeoff between keeping the bridge open with this option? What's the 

balance? 
 

Jamie: I think this one's gone. 
 

Steve: Now, it's only pedestrian and bikes. No emergency use. 
 

Paul: Ok, some suggest that this goes away. Tradeoff of impacts versus keeping it open does not make 

sense if we have documentation. 
 

John: If you decide on a new bridge, a potential reason to build it offline would be to allow the existing 

Memorial Bridge to stay in place and save the historic resource. 
 

Bob: It would be expensive to maintain even if it was not used. 

 

Paul: The real cost of keeping the old bridge needs to be balanced against the impacts. This is a good 

discussion. 
 

Linda: There are disproportionate impacts on off-alignment, but we need documentation why. 
 

Paul: With more documentation, of which this meeting is part, this can be moved off the table. 
 

The Steering Committee agreed. 
 

MB2A low level downstream option: may require demolition of Memorial, Portsmouth wharf buildings, 

impact to Memorial Park. On the Kittery side, impacts condo buildings and the marina on Badger's Island. 

Similar magnitude but somewhat different. 
 

Steve: Same comments as previous alternative. Is the value of keeping the bridge open during 

construction worth the impacts? 
 

Paul: With more documentation, of which this meeting is part, this can be moved off the table. 
 

The Steering Committee agreed. 
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New option MB3 mid level: this is a new bridge higher off the water. This will reduce the number of 

openings that need to occur. 70 ft off the water. Limits are northern Badger's Island, farther in to 

downtown Portsmouth. Looking at page seven, this does require demolition of Memorial Bridge. In 

Portsmouth, Memorial Park, historic district, recreation center, parking lots. In Kittery, two parking lots. 

From our matrix, we recommend this be removed from further consideration. 
 

The Steering Committee agreed. 
 

MB3A midlevel upstream: again, 70 ft off water. Similar footprint. Same impact to Portsmouth's historic 

district. More impacts to Badger Island. Bottom line, because of the impact the Study Team recommends 

we not move this one forward. 
 

Peter Michaud: Are you bulldozing Warner House? It's not mentioned in your documents. 

Paul: We will double check to see if the Warner House is impacted.  

The Steering Committee agreed not to move this forward. 

MB3A midlevel downstream: Same as before. We say not to carry forward for the same reasons. 

 

The Steering Committee agreed. 
 

MB4 - high level bridge: 150 ft off the water. Similar to the I-95 bridge. On alignment, requires we 

remove the old Memorial Bridge. Limits are well into Kittery, extensive into Portsmouth. This touches a 

lot and is high impact. It will require a separate new bridge from Badger's to the mainland. The Study 

Team recommends we not go forward. 
 

The Steering Committee agreed. 
 

MB5: close Memorial Bridge. This option is potentially doable. If we close Memorial, we will need the 

Sarah Long option to be four lanes. It does not work with a two-lane Sarah Long Bridge. By closed I 

mean totally removed. 
 

Kirk: What's the impact to a four-lane Sarah Long? In this scenario, there's not only Memorial 

impact but Sarah impact too. 
 

Paul: At this point we say this carry to next round until we do a comparison of options together. 
 

Kirk: How many red blocks before it becomes a fatal flaw? 
 

Paul: Fatal flaws are showstoppers compared to other alternatives. We do have the Sarah four-lane option, 

so we do not consider this a showstopper. 
 

Jon: If we close and remove the Memorial, why is that not a historical impact? 
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Paul: It is. We will change that box on the matrix to red from green. 
 

David: Does this meet Purpose & Need? From a pedestrian perspective, there is an impact. 
 

Paul: Not sure if Purpose & Need is met here. Are bike lanes enough on Sarah? We don't have enough 

information yet. 

Steve: Isn't this the same as the no-build option? 

Paul: No, the no-build assumes a two-lane Sarah Long Bridge. 

The Steering Committee agreed to leave this option on the table. 

MB6: remove and replace with a new on alignment ped/bike bridge: From an impact perspective, this is 

the removal of the Memorial Bridge. It still requires a four-lane Sarah option. 
 

Jon: What's the advantage of this one? There's no savings here. (Some agreement with this point.) 
 

Paul: It's a smaller, less costly bridge. That may be the only benefit. That and we can have crossing at this 

location, less maintenance over time. We recommend carrying this one forward. 
 

The Steering Committee agreed to leave this option on the table. 
 

SL1: rehab on existing alignment: Two lanes. Mobility and access-wise, this only works if the Memorial 

Bridge remains. We recommend this go forward. 
 

The Steering Committee agreed. 
 

SL2: replacement on existing alignment plus new design features: Assuming this is with Memorial 

Bridge. Two-lane replacement. Impacts are only in the river. The Study Team says go forward with this 

option. 
 

Steve: Is there a reason why we have the no-build? 
 

Paul: The no-build option is not single-bridge specific. It is a combination of closing the Memorial and 

keeping the existing Sarah Long. 
 

Jon: Are you considering the rail issue? 
 

Paul: Yes. All our alternatives maintain rail. Even if there's a Sarah Long closure, we maintain rail. 

Linda: I have the same concerns as Memorial with the elimination of a historic bridge. The Steering 

Committee agreed to move this option forward. 

SL2A - low level upstream new bridge: All new Sarah options must be upstream because there's a turning 

basin downstream in front of the Port of Portsmouth. Any downstream option would impact the turning 
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basin and that's a fatal flaw. We cannot impact the basin. This could be either two or four lanes here. This 

may require demolition of the Sarah Long. We assume the rail is on the new bridge. Impacts include the 

historic district, new piers, condos in Portsmouth. In Kittery, three homes and a commercial property. 

Historic resources. We have an opportunity here to increase the navigational channel, which improves 

things for vessels going upstream. Study Team recommends we move forward. 
 

The Steering Committee agreed to move this option forward. 
 

SL2 midlevel on alignment with 2% rail: 70 ft off the water. Larger opening for navigational channel. The 

limits of work are in Kittery, relocation of Bridge Street, Portsmouth side halfway to Maplewood Avenue. 

Impacts: again, demolition of the Sarah Long. Historical district, piers, on the Portsmouth side the Eastern 

Rail historical district, the Salt Storage Building. In Kittery, two condos, two homes, a commercial 

building and three - five homes in the historic district, a nursery on Rte. 1. There are greater impacts but 

we say go forward. 

 

Linda: Does this impact the Jackson House or The Albacore?  

 

Paul: I do not believe it does, but we will double check.  

 

Peter Michaud: It doesn't, it's just a visual impact. Steve: Would the raising of the rail mean impacts to 

crossings? 

Paul: Yes, we looked at this. The bottom line is the bridge can be raised and it's a 2% rail grade. It is 

tricky because we'll have two rail lines next to each other at different levels. We can maintain access to 

the Port Authority. It's an engineering challenge but doable. 
 

David: Can you keep the low-level rail plus a high bridge? 
 

Paul: That would be easier for all of us. It would be challenging from a bridge design perspective. Let's 

look at it in the future if this option moves to the next round. 
 

The Steering Committee agreed to move this option forward. 
 

SL3A, midlevel upstream: Sarah Bridge can remain open during construction. Impacts about the same as 

last option. 
 

The Steering Committee agreed to move this option forward. 
 

SL4 - high level 135 ft off the water: Fixed span, not movable. With this option, we cannot put rail on the 

new bridge. The Sarah Long would stay open with rail and we'd probably remove the roadway. The 

benefit is, we can keep the bridge up most of the time. It impacts the Sarah Long, piers, and marine 

terminal in Portsmouth. Also two buildings, two homes, the historic district, and visual impacts. In 

Kittery, one commercial building, three homes, three - five buildings and a nursery. This is two or four 

lanes. We recommend carrying this one forward. 

Jon: On the Kittery side, you don't think the elevated road impacts businesses? 
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Paul: Yes, some would need to be taken out. 

Jon: Imagine it coming in over homes and businesses. 

Paul: Yes, it will change their views. This will be documented as we move forward. 

 

The Steering Committee agreed to move this option forward. 
 

SL5 - close the Sarah Long Bridge: But again, we'll maintain rail on the bridge and only close it to cars. 

Our opinion is that this is a showstopper because the likelihood of getting four lanes on Memorial is low 

and without that we cannot cover the number of vehicles that will need to cross the river. We say no to 

moving this forward based on the capacity crossing the river. 

Kirk: What are the rehab options for Sarah?  

Paul: The only rehab option is two lane. 

Kirk: Are you talking about expanding the bridge or replacing it? 

Paul: Depends on what you do to Memorial. SL2 has a two- and a four-lane option. That is a replacement. 

SL1 is a rehab, two lanes only. All those "new" bridges can be two or four lane, but any rehab can only be 

as wide as the existing bridge. You cannot rehab a bridge to be wider. MB5 means replacing Sarah with a 

new four lane bridge. 
 

The Steering Committee agreed. 
 

Paul: Now we are moving to new alternatives. 
 

Alternative 1: high level bridge: This option would eliminate both bridges. This is 150 ft off the water. 

The graphic shows a conceptual location if we are thinking of putting in a new bridge. Our opinion is that 

no matter where it goes, there is lots of impact. We don't think this is viable to go forward. We discussed 

many options of exactly where the bridge could tie in. From an impact perspective, new piers on the 

Portsmouth side, historic district, many structures will have to go. In Kittery, 10 - 11 homes, there are 

hydric soils in the Walker/Government St. area. Based on this we say no go. Also, we have to remove two 

historically eligible bridges to do this. 
 

The Steering Committee agreed. 
 

Alt 1A low level: tie in to Market Street on the Portsmouth side. In Kittery, the connection to Rte. 1 

Bypass is affected. In Portsmouth we have less impact. In Kittery, more impact, just like the last 

alternative. Based on this, we recommend not moving forward. 
 

The Steering Committee agreed. 
 

Alt 1B mid level: 70 ft off the water, improving navigation clearances. But there are historic district 

impacts. Bottom line, sizable impacts have been documented. We recommend not moving ahead. 
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The Steering Committee agreed. 

 

Alt 2 - tunnel: 7,000 ft of tunnel, 50 ft under the bedrock of the river. A long way down Route 1 and into 

Portsmouth. Can you tunnel under these historic properties without doing damage? Very likely no. The 

cost of this is at least $200 million. Here, we recommend not carrying it forward. 
 

The Steering Committee agreed. 
 

Alt 3 - ferry: Remove both bridges, the rail stays on the Sarah Long, ferry terminals in many places. This 

is a fatal flaw when we look at the need for crossing capacity. It would provide much less capacity than 

we have today. This is a no go. 
 

The Steering Committee agreed. 
 

Paul: So for round one, remember we used capacity, resource impacts, and footprints to compare. 
 

Jamie: I was confused and agree with Linda. I thought we'd use a different matrix. Maybe 

use a number instead of a just color to score? 
 

Paul: Agree, we need to rework that. For this round, we were trying to be as simple as possible 

Bob: Maybe use a 1 - 10 scale for low to high impact?  

Jamie: Can all the MB2As (new alignments) be turned to red? 

Paul: MB2 gives us the opportunity to keep the Memorial Bridge open. The question is, is that better than 

the impacts you need to make to build off-alignment? I heard that you all said this is not worth it. 

Peter Michaud: What are all the timelines? 

Paul: 1-2 years for construction. As long as we can document these issues, these two can likely be 

eliminated. MB2A (upstream and downstream) are the ones we are looking to take off the table. That's 

what the Fatal Flaw Analysis is all about. 
 

Bob: Let's take down and upstream off right now because in comparison to on-alignment, there are 

significant impacts in cost and resources. 
 

Jon: Let's take them off. They are not going to happen. 
 

Bob: The Town of Kittery has to do something now because the bridge is in disrepair. 

 

Steve: Keeping the bridge open does not outweigh the impact to resources. 
 

Mark: From the 4F perspective, if all the alternatives harm properties, do a least-harm analysis and 

minimize the harm. 
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Paul: For all the options we are considering? 
 

Mark: Yes. 
 

Paul: Reality is that the life of the Memorial Bridge may be less than we understand. We want to make 

sure we don't miss any documentation. 
 

Linda: In terms of least harm, if the Memorial remains closed, then impacts to other properties are double. 

You lose Memorial and have new construction. 
 

Carol: Does this mean this gets the "most harm rating?" 
 

Linda: Yes. 
 

Paul: Mark's concern is more on the new alignments. If they don't meet the Purpose & Need, they are no-

go's. Most of the new alignments don't meet the Purpose & Need but the MB2A alternatives do meet it! I 

appreciate the urgency. There's a rhyme and rationale to what we're doing. 
 

Julia: What do we do with peds and bikes if Memorial goes away entirely? 
 

Paul: The reality is that with the on-alignment rebuild, there is no access during construction. We could 

do a water shuttle during this time period. Looking at that is the next level. 
 

Bob: Yeah, we've looked at that before to minimize impacts. 
 

Paul: We recommend to move ahead with taking MB2A options off the table with appropriate 

documentation. 
 

Let's move on and talk about Round 2 of the Fatal Flaw Analysis. Here's what we have planned (from 

slide 44): 

 

•     Steering Team Recommendation is that Round 2 of fatal flaw analysis will include: 

- Evaluation of similar bridge options 

- Pedestrian/Bicycle assessment for bridge options 

- Order of Magnitude Life Cycle cost estimation 
 

Bob: I disagree with life cycle cost estimates. That's a lot of work. I'd say that life cycle cost is for Round 

3. 

 

Paul: We have multiple options for both bridges now. Can we use the "least impact" analysis as Round 2? 

Thoughts? 
 

Steve: You need to do the documentation. At what point do you look at bridges together as a package? 
 

Gerry: Let's not eliminate a potential viable alternative too early. 
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Paul: We need to make sure at least one low-level option for Memorial stays through for the next round, 

so that we don't preclude something in the future. So in Round 2, we have the potential to eliminate four 

options. Then we can consider further details like cost, capacity, and accessibility in the round after that. 
 

Peter Michaud: I have a caveat for SL4. You have to have pedestrian / bike access at Memorial 

Bridge. SL4 does not meet Purpose & Need without this. 
 

Paul: Let's recommend an option must have pedestrian / bike access or it's fatally flawed. 
 

Linda: We must have access between the two downtowns. And, SL4 also violates the multimodal aspect 

of the economic recovery proposal. 
 

Paul: We've not gotten that far yet. Are bike / ped lanes on Sarah Long enough for our needs? 
 

Linda: There is high bike / ped use on Memorial. 
 

Paul: If Memorial carries 100% of bike / ped traffic today, for example, what would Sarah Long provide? 

I say this is to be considered in Round 2: looking at volume and walk / bike radius. 

Russ: Surveys would help us understand that question further. 

Paul: We will do life cycle cost analysis in Round 3. One step at a time. 

Mark: We don't need a complete life cycle cost now, though. 

Paul: We need to show capital and O&M (operating and maintenance). Where cost will be interesting is 

whether or not the bridge is fixed or movable. 
 

Bob: We can do ballpark construction costs for Round 2. Remember, Memorial does not go all the way to 

Badger's Island; you have an extra 300 feet there. The Memorial Bridge is easy. Sarah Long is more 

difficult. If we take the Memorial Bridge options off, we'd be down to one sheet of options today. 
 

David: We have to think about what we're including in costs and what we are not. Also about the resource 

impacts. 
 

Paul: Certain impacts weigh more heavily than others. 
 

Mark: I like the idea of the ballpark estimate. How do we validate that? 
 

Paul: Cost, lifecycle, right of way.. .using points like that, we can do an estimate. We will just do a 

ballpark for Round 2. 
 

Mark: The Coast Guard would say if we build a new bridge, the other one must be demolished. That is 

additional cost to consider also. 
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Paul: OK, everyone. Let's do Round 2 in the next few weeks. It will include evaluation of similar bridge 

options, pedestrian/bicycle assessment for bridge options and order of magnitude life cycle cost 

estimation 
 

Carol: We'd like to do public meetings - yourselves included - so everyone sees Round 2 at once: Steering 

Committee, Stakeholder Committee and the public. The next round will be a package, with the matrix, 

documentation, and external review. 

Gerry: Yes, let's get to the public soon to keep them engaged. 

Carol: Let's plan for a public meeting in December. All agree. 

The meeting was adjourned at 11:10. 

 

 

 

Maine-NH Connections Study  

Stakeholder Committee Meeting 

January 19, 2010 

Kittery Trading Post, Kittery, ME 
 

Presenters: 

Paul Godfrey, HNTB 

Carol Morris, Morris Communications Committee 

Members: 

Roger Maloof, Shipyard IFPTE 

Rose Eppard, Portsmouth Ken Herrick, Albacore 

Park Nancy Carmer, City of Portsmouth 

Josh Pierce, SABR 

Dan Blanchett, Town of Eliot 

Cristy Cardoso, Portsmouth Citywide Neighborhood Committee 

Julie Dawson, SMRPC 

Steve Workman, NH Seacoast Greenway 

Gail Drobnyk, Kittery  

Kinley Gregg, Town of York Chris Holt, 

Portsmouth Pilots 

Peter Michaud, NHDHR  

Linda Wilson, NHDHR 

Doug Bates, Portsmouth Chamber  

Cathy Goodwin, Greater York Regional Chamber  

Richard Candee, Portsmouth Historical Society  

Stephen Kosocz, Kittery (covering for Ben Porter)  

Scott Bogle, Rockingham Planning Council 
 

Other attendees: 
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Bob Landry, NHDOT  

John Butler, NHDOT  

Russ Charette, MaineDOT  

Gerry Audibert, MaineDOT 

Leigh Levine, Federal Highway Administration, NH  

Anna Price, Federal Highway Administration, ME  

Linda Wilson, NH Division of Historic Resources  

Peter Michaud, NH Division of Historic Resources 
 

Meeting began at 1:05 pm 

Carol Morris: 

Thank you for coming. Our agenda today: 

• Welcome 

• Process/Next Steps 

• TIGER Grant Application Update 

• Results of Round 3 Fatal Flaw Analysis 

• Alternatives Recommended to be carried forward 

• Detailed Evaluation of Feasible Alternatives 
 

Today we will go over the Fatal Flaw Analysis results and close out the Fatal Flaw Analysis in order to 

move into the in-depth analysis of alternatives to be carried forward. Next part of the process includes: 

• Stakeholder Committee: Feedback from you today on Study Team recommendations 

• Finalize Fatal Flaw report/findings by January 31st 

• DOT's/FHWA review/approval by mid-February 

• Remaining alternatives to have a detailed analysis against all evaluation criteria between Feb-April 

2010 

•    Next Public Meeting - February 10, 2010 
 

We had planned the next public meeting for February 10. The caveat is, we were hoping we would have 

the TIGER grant notification by then. However, it now appears we might not have it by the 10
th
. February 

17 is the legal deadline, so we may push the next public meeting beyond that to make sure we have that 

information for folks. People will have a lot of questions about it and we want to be able to provide full 

information. We'll make that decision by next Friday the 29
th
 and let everyone know. 

 

Q: When what's been done so far goes to the DOTs and Federal Highway, can things that were taken off 

the table reappear? Options that were taken off the table be put back on, so to speak? 

Paul: Yes, if it was felt we had not looked at an option sufficiently. 

Continued: Could new options that were never in our analysis be put in? 

Paul: I would be surprised given the broad work we have done. 
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Carol: Do you have a particular item you're concerned with or want to bring up now? 

Continued: No. 

Carol: We've asked the Federal Highway Administration what kind of documentation we need to take 

things off the table. 
 

Carol:  

 

Fatal Flaw Analysis: 

• Fatal Flaw Process 

- Study Purpose and Need 16 

Evaluation Criteria 

- Generated 63 different alternatives 
 

• An OPTION is one piece of the ALTERNATIVE. 

• An ALTERNATIVE is an entire solution. 

• Round 1: 34 alternatives eliminated 

• Round 2: 14 alternatives eliminated 
 

We last met in November and then had a public meeting in December. Today, we'd like to show the 

results of the last round of Fatal Flaw Analysis since that time. We will also look at the options 

remaining. 
 

Paul: Fatal Flaw Analysis Round 1, 2, 3 results 
 

These are the results: 

• Steering Committee endorsed Round 1 recommendation 

• Stakeholder Committee endorsed Round 1 recommendation, asked for additional alternatives be 

eliminated 

• General Public, Steering and Stakeholder Committee concurrence on Round 1 and 2 findings at 

Dec. 16th Public Informational Meeting 

• Looking for Steering Committee endorsement on Round 3 today 

We are looking for your input today. Have we overlooked anything? Fatal Flaw 

Analysis Round 3: 

• Compared options and alternatives against: 
 

- Impacts at/near Port of New Hampshire 

- Order of Magnitude Life Cycle costs 

- Mobility of Study Area without Sarah Long bridge during construction 

 

• Result - 15 alternatives reduce to 9* ( includes No-build alternative) 
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We met with the head of the Port of NH to go over the strategies. The Sarah Long Bridge carries more 

traffic than the Memorial. It carries fewer non-discretionary trips. The Sarah Long is a more critical 

bridge in terms of its ability to carry regional traffic. If the Sarah Long wasn't there, would that be bad 

enough so that it's a Fatal Flaw? Well, even though there would be impacts, they are not sizable enough to 

be fatally flawed. 
 

Q: The assumption that you made about the importance of the Sarah Long is true as far as it goes. What is 

not said is there are a lot of quality of life issues surrounding the Memorial. 
 

Paul: We don't disagree. The Purpose & Need talks about that. Fatal Flaw Analysis is a high level of 

screening. 
 

Q: You made the statement that there was less discretionary traffic on Sarah Long. How did you 

determine that? 
 

Paul: The origin / destination study we conducted allowed us to understand types of trips and duration of 

trips. For the Sarah Long, 61% of trips were work-related. The Memorial was 48% work-related. From 

our definition, we looked at recreation, shopping, tourism as discretionary. When the Memorial closed, 

we expected the 12,000 vehicles to shift to another bridge. We recognized that some people were deciding 

not to cross the river. 
 

Carol: We asked each survey participant which category of trip we should use for him or her that day. 
 

Comment: Had the Memorial closure been longer or permanent, we might have seen that some of the 

"discretionary" trips (shopping, recreation) that did not transfer to the other two bridges during the 

temporary closure, would come back over time. It's not uncommon to see those kind of changes over time 

as traffic patterns adjust. 
 

Q: When the bridge was closed, we had pedestrian and bike access. That's equivalent to the pedestrian / 

bike option for the Memorial. Our local businesses were decimated. 
 

Carol: I will address the issue of how we will measure economic impacts later in the meeting. 
 

Comment: When the bridge was down, it was a different time of year than when the initial surveys were 

taken. It could be wrong. 
 

Paul: We acknowledge that the origin / destination survey was a snapshot. But things like work trips do 

remain. Recreational trips are where we get variance. Even though we concluded that not having Sarah 

Long during construction is ok, there would be impacts. It's not easy, there are detours, etc. People 

(businesses) felt it when the Memorial closed. But it wasn't enough to take it off the table. 
 

Q: Hypothetically, say we get the money for both bridges. Would construction time be the same for both? 
 

Paul: We have determined that we cannot live without both at same time. We've not determined which is 

first. 
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Comment: Using your upstream alternative, you could have both under construction at the same time with 

traffic still maintained on the existing Sarah Long. 
 

Comment: The Memorial should not be worked on during the summer. 
 

Carol: It would take two years to rebuild or rehab the Memorial. 
 

Bob: In either we would have both summers impacted, with the need for painting and other things that are 

temperature-related. 
 

Paul: Let's talk options we are recommending to eliminate from further consideration. 
 

SL3, replace the Sarah Long with a new midlevel bridge - We get an additional 50 feet of clearance. 

There'd be an elevated rail from Market Street across the river. We'd relocate Bridge Street in Kittery with 

an elevated rail on the Kittery side. Impacts: Historic properties in Portsmouth. The Port of Portsmouth 

has at-grade rail now. With this option, we must bring it 20 - 25 feet in the air. Even though they do not 

use the rail now, they want the option to use it. It would require relocation of the warehouse. Market 

Street needs to be picked up 19 feet. On the Kittery side, the footprint would impact residences and 

commercial. Based on this, we recommend eliminating this one. 
 

Audience agrees with elimination of this option. 

 

SL3A, midlevel upstream: It's the same configuration and opportunity for increased vessel clearance. The 

impacts are worse - in Kittery, more residences. Impacts are similar overall. Again, study team 

recommends this be eliminated from further consideration. 
 

Audience agrees with elimination of this option. 
 

In terms of life cycle costs, we are looking at the $250 - 400M range for all the remaining options, 

including capital, operations & maintenance for a 100-year cycle. That range is reasonable. 
 

Let's go back through alternatives we still have on the table. 
 

No build: This is required to be there. Under this, the Memorial Bridge is closed completely. 

Audience understands this option must be carried forward for comparison purposes. 

MB1, rehab on existing: The Memorial would remain 2 lanes. 

Audience agrees to carry this option forward for further study. 

MB2, replacement on existing alignment: Everything from the substructure up (superstructure 

replacement) would be replaced. We recommend moving it forward. 
 

Audience agrees to carry this option forward for further study. 
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MB6, Pedestrian / Bike movable or Fixed High Level bridge: The Memorial Bridge is closed, removed 

and a new bridge built. This morning we had an interesting discussion about how it would actually 

operate. Should it be movable? Fixed? We'll get into the details soon enough. 
 

Q: How has this option survived? 
 

Paul: We have not demonstrated that this is not feasible. We understand that if you close Memorial, 

there's impact. We'd balance that impact. If we can keep mobility in the region, it's fair to keep this one. 
 

Carol: We can do it from a mobility perspective if the Sarah Long is 4 lanes wide. And it preserves the 

bike/ped access. 

Q: What about emergency vehicles? 

Carol: This bridge option could take emergency vehicles. 

Paul: Yes, it could be made wide enough for that. 

Carol: The reason a pedestrian/bike option remains is because of the Purpose & Need of this study - there 

is no reasonable way to replace that kind of traffic over the Sarah Long. 
 

Comment: My concern is that cost is being weighted more heavily than costs to residents and businesses. 
 

Carol: That's not a fair statement at this point. For Fatal Flaw Analysis, we said we were only looking at 

major factors. Now, we get down to the fine-tuning. Further, we have not even brought cost into it yet. No 

option has been removed due to cost. 
 

Paul: How we weight and score the criteria is up to the DOTs, FHWA, this committee (Stakeholders) and 

the Steering Committee. We need your understanding on what criteria are at the top. 
 

Continued: Some options will never make it though because they get tossed in the first round. 
 

Paul: We removed those with obvious documentable flaws: impacts, capacity.. .and you all have agreed 

with those. 
 

Q: For this option, do we need parking? 
 

Q: One issue with a pedestrian bridge is with evacuation for Portsmouth - Memorial is easier to take right 

now. You need to think of this. 
 

Paul: We have identified evacuation as a factor. We're saying it is rational to continue evaluation of this 

option. 
 

Comment: You had stated that maintenance costs are a factor or had been estimated. Is it the appropriate 

time to review those now? I have done some research - we can use something other than steel to reduce 

all costs. We need to identify this at some point. 
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Paul: We want you to give us feedback. That's one thing. Cost will be one factor. If we're missing 

something, your input is needed. 
 

Comment: This item appears amorphous. Depending on how it's defined, there are reasons it would not 

survive. If it is a high-level bridge for example, how do you get to it? And a lift has maintenance issues. 
 

Carol: We'll see as we get further along if the various iterations of this option stay on the table. 
 

Continued: But all the rest are defined. 
 

Paul: There would be elevators at either end to bring up bikes and pedestrians. 

 

Continued: With elevators, this is not an emergency vehicle bridge. It could really be a placeholder for six 

totally different options. 
 

Paul: We're not discounting anything you've said. These thoughts will be taken into consideration as we 

move through the process. 
 

Carol: As Paul will show as we move along, the footprint of a few of the other options we'll be looking at 

more closely are amorphous also. 
 

Paul: We'll look at different options and details and bring back more information in March. Some 

may go away based on cost alone. 
 

Audience agrees to carry this option forward for further study. 
 

SL1, rehab on existing: This is a 2 lane with the same openings as we have today. No opportunity for 

vessel improvement. The study team recommends further study. 
 

Audience agrees to carry this option forward for further study. 
 

SL2, replace on existing: This is either 2 or 4 lane and means replacement of the superstructure and the 

substructure. This option is on alignment - the impact is you close the bridge for an extended period of 

time during construction. Study team recommends further study here. 
 

Audience agrees to carry this option forward for further study. 
 

SL2A, low level upstream: It's similar to what we have today. Impacts include properties on the Kittery 

side. It's still at grade through the Port of NH yard, though. They want that. We don't want to impact 

operations there. We want to recommend carrying this ahead. Primary rationale is we can keep the bridge 

open during construction. 
 

Q: Does the old bridge remain like a ghost bridge? 
 

Paul: For these, once the new bridge is built, the old one will be removed. No downstream options exist 

on Sarah Long because of the turning basin located there. With any of the new bridge options, we have 
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the opportunity to make the opening bigger for ships. We will begin discussions soon with the Coast 

Guard. 
 

Comment: Ships are getting bigger. Think about the evolution of ship design 35 years out. 
 

Paul: Yes, this becomes interesting. Right now the Memorial rehab option does not increase any ship 

clearance. The replacement does keep the substructure, so you cannot increase clearance in that option 

either. The only option that helps the clearance for Memorial is if it's high level and we have removed that 

from further consideration. 

 

Q: How do the upstream versions align to the Route 1 Bypass? 
 

Paul: It's not far, maybe 80 to 100 feet. The further upstream, the more impacts to residences. 
 

Q: If the Sarah Long gets closed, we can absorb this traffic. Is it an option to eliminate the Sarah Long? 
 

Paul: No. We can't handle the traffic and also must maintain rail. Not having rail is a Fatal Flaw. 
 

Audience agrees to carry this option forward for further study. 
 

Recap Fatal Flaw Analysis: 

• Study Team Recommendation : 

- 63 alternatives reduced to 8 alternatives plus No-Build 

- 3 Memorial Bridge options 
 

• Rehab (2-lane) 

• Low level replacement on existing alignment (2-lane) 

• Bike/Ped Moveable Bridge or Fixed High Level Bridge 

- 3 Sarah Long Bridge Options 

• Rehab (2-lane) 

• Low level replacement on existing alignment (2 and 4 lane) 

• Low level replacement on upstream alignment (2 and 4 lane) 
 

Carol: Remember, it's eight options and not six because of the combination factor of two bridges. 
 

Alternatives matrix: Refers to chart on Slide 23. 
 

Q: Are the new build Sarah Longs still lift bridges? What's the greatest opening for a 4-lane lift? Would 

you build it as 4 lane? Or, as two 2 lanes that use the same control arm? 
 

Paul: There are 300-foot lifts for 4 lanes. Don't know what degree beyond that is achievable. 
 

Comment: Ships come to the Memorial at 90 degrees and the Sarah Long at 40 degrees. We saw two 

pictures that show double lifts with 2 lanes on each. Four lanes, with rail on the same level. At some 

point, we need to go into cost and reliability. 
 

Comment: Use aluminum instead of steel. 
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Paul: Durability is a big thing. There's a reason lifts are built the way they are and with steel. 
 

Q: Has Pan Am had anything to say around this? 

 

Paul: We will match the rail line to the current standard. 
 

Carol: They are on the committee and have attended a few meetings. 
 

Paul: So now the complete Fatal Flaw Analysis report goes to Federal Highway and the DOTs. Then, we 

move into the more detailed analysis: 

• A more detailed evaluation, analysis and assessment of feasible alternatives 

• Compare findings to Study Purpose and Need and measure against criteria developed by all 

• Criteria not previously assessed will be evaluated 

• Work with DOTs, FHWA, Steering Committee, Stakeholder Committee, and the public to finalize 

how criteria should be weighed or scored 
 

The criteria will be the hard part of the process. 
 

Carol: The economic analysis will be part of the final, detailed analysis. We met with representatives of 

the two chambers as well as a handful of Stakeholder Committee members about how we could conduct 

the analysis. We looked into retail sales data but as presented, the geographical breakdown was too large 

to give us what we want. And in New Hampshire, you have no sales tax, so no data. At that meeting, we 

did not come up with a process we were happy with, since it has to be quantitative and not based on 

anecdote. Now, depending on the TIGER decision, this could be irrelevant. Only the pedestrian / bike 

bridge option would have potential economic impact. We decided to wait to hear on TIGER. In the 

interim, we will meet with the DOTs to develop a proposal and bring it to the public meeting in February. 

Fair enough? 
 

General agreement. 
 

Paul: Start thinking about these questions. We need your input on: 

• Detail of replacement Memorial Bridge 

• If ped/bike Memorial Bridge, how will it connect to the communities? 

• What additional roadway connections might we need to consider to the 4-lane Sarah Long with the 

removal of vehicle traffic on the Memorial Bridge? 

• What additional roadway connections might improve a rehab or replacement 2-lane Sarah Long 

Bridge? 

If you have things today you want to mention, let us know.  

Comment: We need different materials for the bridge.  

Paul: With a lift bridge, are there other viable materials? 
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Comment: I made some copies. Last week I was at the Ocean Wind Energy Conference in Portland, and 

on Friday, went to the AEWC Lab in Orono. The State of Maine is doing a variety of bridges made of 

composites. How big is the Memorial span? 
 

Paul: The movable span is 300 feet. It is steel. Can we improve cost and maintenance? 
 

Continued: This is a Maine company, Maine workers. It may have political impact. 
 

Comment: Ten bridges in the state are slated to be composite. Most of those are much smaller in nature. 

Our bridge designers are very aware of the composite activity. The question is, can it be applied here? 
 

Comment: The Hillman beam could be. 
 

Q: Can we use aluminum? 
 

Paul: That's not my specialty. Are there other materials we can use that have a cost differential and 

maintenance? We will do the research and let you know what we've found. 
 

Q: We hear a lot about carbon sequestration - carbon composites like they use in Orvis flyrods. Very 

resilient and durable. Is that something longer term we can look into? Turn a waste product into a usable 

material. Also, in terms of colors for the Memorial - we learned that carbon coatings are very desirable. 

They are expensive now but maybe not in the future. 
 

Paul: I know a lot's going on in that area but have not heard anything around movables. That is interesting 

and we will do our due diligence here. 
 

Q: As far as roadway connections, we are in funding limbo. The State of NH has not funded a Market 

Street extension - are you considering fast tracking these projects before any bridge construction? 
 

Paul: We will look at what do you need to do to make things reasonable? The DOTs will figure out how 

to put these pieces in place. Our charge is to look at what we need to make it work at a reasonable level. 
 

Q: I am trying to understand emergency vehicles over the bike / pedestrian bridge. What's the 

difference between what you have to repair vs. full capacity? 
 

Paul: Simply in terms of cost, that bridge is half the width of today's bridge. Capital costs are about half. 

We are still exploring what that means for operations and maintenance. The question will be whether the 

cost differential is big enough to offset the negatives. 
 

Continued: Define emergency vehicle. What about evacuation? 

Paul: Evacuation routes we understand. That is part of the detailed assessment.  

Comment: With evacuation you're only going one way. 

Paul: For detail's sake, the load you assess (weight) to have people on the bridge is more than a fire truck 

weighs. 
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Bob Landry: I have a question. Do people want to maintain the same shape of the bridge? Is that the 

perception out there? That kills the potential for other materials. 
 

Comment: Not necessarily. 
 

Q: So, make it the same...? Or more pleasing? 
 

Cont: Make it look the same from the distance, with the arches the same. Not a replica. Some of the 

details from 1921 - 23 were based on the technology of that time. 
 

Paul: It's important for us to hear from you. It is part of the record. 
 

Comment: That's a historic monument. I assume we repair and restore it. 
 

Comment: There are parts we won't repair. We would have a replica. It has bad details. The item that 

came up is a new plate girder vs. arch. 
 

Cont: I won't argue changing a bad design. 
 

Comment: We would need visuals to really have an opinion. 
 

Comment: When laypeople in Portsmouth hear "save the bridge", they mean one of two things. They 

think, "save the connection" to use the road - OR take it to mean, "save the actual structure." Those are 

two very different interpretations. 
 

Comment: Once you get designs, it will be resolved. 
 

Comment: Depending on the cost differential, we may be pushing the envelope of what we want vs. what 

we need. Do want a replication - or a bridge that still gets you across the river? If the cost were 

significant, people would say it is more important to get across the river. On a different topic - people 

would agree that making the Memorial Bridge accommodate heavy trucks is not critical. Despite the 

weight of people - design costs of a movable span are lower if it only had to accommodate 15,000 lbs. 
 

Paul: Our costs to date have assumed a certain, lower weight. 
 

Q: It's a legal load for trucks or you have federal funding issues. Can you get federal funding for a lesser-

weight design? Not typically. 

 

Comment: So we could get a deviation or waiver... 
 

Continued: We've done it on some covered bridges. Portsmouth has eliminated trucks on that bridge other 

than small single-unit trucks. The pedestrian load is almost there already - not that much difference. 
 

Paul: The TIGER grant will guideus The Federal Highway and DOTs will guide us. In March we come 

back with facts and findings. 
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Comment: I'm assuming it would be imprudent to have an open grid bridge because of danger to bikes. I 

propose the east travel side be for cyclists - or prohibit them on the west. This is safer. 
 

Comment: It's not that great in a car either. 
 

Comment: I propose we use the Hawthorne Bridge in Portland, Oregon as a case study. I intend to have a 

paper completed and send it out to you. I wanted to have it by today, but other people need to review it. 

Carol: That's great. Thanks. 

Paul: Carol will let you know when the public meeting will be.  

Meeting adjourned 2:25pm. 
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Chris Holt, Portsmouth Pilots 

Myranda McGowan, SMRPC 

Roger Maloof, Portsmouth Naval Yard  

Beth Wheland, Strawbery Banke Museum  

Gail Drobnyk, Kittery 
 

Meeting began at 1:10pm 

**** 
 

Paul Godfrey: 
 

Let's do introductions. (Audience members make brief introductions.) 

Thank you for coming today. Today we will primarily share what we've completed to 

date and hear your comments and input. 
 

Final Fatal Flaw report 
 

We talked about this at the last public meeting. We are still incorporating comments. We'll get the final 

report to you via email next week and also put it on the website. There are no changes in alternatives at 

this point. The report is about 1 mg in size. 
 

Update 
 

The team has done the detailed evaluation, including travel demand forecast, study area capacity analysis, 

and conceptual engineering designs for each alternative. When we talked about different bridge options, 

we showed a box indicating impact. Today, we have a much more detailed plan showing more of the 

impact to properties, to wetlands and so on. 
 

Let's refresh our memories about remaining alternatives. 

 

Sarah Mildred Long 1 - 2 lane rehabilitation: These are refined designs. This option starts with a Sarah 

Long 2-lane rehabilitation of the existing structure. Therefore, it remains in the current location with no 

change to the navigational channel. As part of the rehab, some improvements happen on either side to 

better address traffic needs. With all options we will install signals at Albacore Connector and the Bypass 

and would provide turn lanes into the Albacore Connector. The impact in Portsmouth is in the existing 

right of way. In Kittery - this intersection becomes problematic in the future in terms of safety. We are 

proposing to add a signal to the Bypass/Bridge Street/Oak Terrace intersection. Could these designs 

change? Sure. Not cast in stone but these are fair and prudent assumptions. Each detailed option slide 

shows the measurements of the cross-sections for that option. 
 

Ben: Is there no impact in Kittery? 
 

Paul: No, we are within the right of way. 
 

Sarah Mildred Long 2 - 2-lane replacement: We have 2 sub-options: we can replace the superstructure 

only, which means the navigational channel is not increased. Or, we can replace super- and substructure 
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and have the opportunity to increase navigational channel. With full replacement, we increase the 

navigational opening to 300 feet, which is the same as the Memorial today. 
 

Sarah Mildred Long 2 - 4-lane replacement: This is on alignment. It would take advantage of the 

increased navigational opening and be 4 lanes from the Bypass in Portsmouth to the Bypass in 

Kittery. 

Roger: I have a question for the pilot. Is this what you want? Chris: It's better 

than what we have now. 

Paul: We met with Chris and the Coast Guard. This is the dimension they'd look for.  

Roger: I'm worried about the LNG tankers. 

Paul: This is 100 feet more than we've got today. The challenge is skew and current, balancing those 

factors out. If you get to a 400 - 500 foot opening, we're talking a much more costly bridge. At that point, 

a lift structure is not practical. 
 

Rose: Will there be no train crossing during the replacement of the bridge, with the replacement options? 
 

Paul: There is always train service in the final product. We'll coordinate the construction with the 

Shipyard. But with the SML2 options, there is no traffic crossing during construction and that includes 

trains. 

 

Richard: Can you bring the train track up to grade level and put it on the bridge? 
 

Paul: The maximum rail grade is a percent or a percent and a half. We tried to raise it -we are picking it 

up by 20 feet. To make it higher is not feasible with existing track and rights of way. 

Russ: The other issue is that rail is private.  

Chris: With the 4-lane, what's the span? 

Paul: 315 feet. We are trying to mimic the 260-foot opening at the Memorial  

Chris: It doubles the width of the bridge. Paul: It's 81 feet. Today, it's 56 feet. 

Roger: Would you be able to get tugboats through at the same time?  

Chris: With certain vessels, not all. 

Bob: Yes, tugs attached to a 120-foot wide ship, vs. tugs on a 106-foot ship today. We don't get to the full 

Memorial opening clearance but we get greater accommodation. 
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Paul: Chris would now get bigger ships coming through. The change may be on paper or real. We'd have 

to redo old piers. Other improvements are still within the right of way. In Portsmouth, we'd need retaining 

walls so as not to encroach on properties. 
 

Q: How big? 
 

Paul: 4 - 8 feet. 
 

Roger: How about a curved bridge with rail going around the curve? That could also allow the towers to 

be appropriately aligned with the current. 
 

Paul: We could. From an engineering standpoint, a lift cannot be on a curve. Curved bridges are more 

costly. It's not impossible but we're on alignment right now, trying to minimize impact. Let's talk about 

this more when we look at the off-alignment alternative. 
 

Russ: The other issue is super-elevation transitions with speed limits.  It is much more costly to do 

superelevated options. 
 

Bob: The towers cannot be parallel to the current - you would have a 15 to 20 degree tower change or 

more. You also can't easily tie it back in. 

Roger: When I arched it with my finger, against the chart up there, it looked doable.  

Steve: Did I miss the Kittery impacts? 

Paul: Sorry, let me cover those. We do have potential impacts - three properties -because of the 

wider, 4-lane aspect of this alternative. 
 

Rose: Signalizing the intersections will back up traffic. 
 

Paul: Yes. It's our duty to make sure backups are not overwhelming. We want to make sure backups are 

not too near the lift section of the bridge. We looked at a lot of options: roundabout, do nothing, etc. this 

is viable and details would be determined during final design. 
 

Steve: Where Post Road ties into Bridge Street, is the signal where the lights are now are?  
 

Paul: The big change is that when we add a signal, we restrict left turns from Bridge St. onto Rte. 1. There 

are safety concerns. 
 

Richard: I suggest blocking off the Old Post Road. 
 

Paul: That's possible. 
 

Sarah Mildred Long L2A - 2-lane upstream: Here we have the same cross section as a 2-lane replacement. 

The bridge is immediately upstream of the old one. The advantage is we keep it open during construction. 

We have a 300-foot opening. Details on either side are the same. The intersection in Portsmouth is 

slightly to the west but outside of Albacore. In Kittery, we get some property impacts. 
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Ben: Those are all land impacts? 
 

Paul: Yes, but this is close to buildings. 
 

Sarah Mildred Long 2A - 4-lane upstream: Here we have the same thing. We get a 315-foot opening. As 

you can imagine, we're pushing even further out over Market St. In Kittery, more properties to the west 

are impacted. 

Q: Will the rail be centered under the median? 

Paul: Yes. 

Continued: On a single track? 

Paul: Yes. There might be some opportunity to raise the rail up a little. 

 

Roger: If we could get a more straight-on approach, you'd have the highway to the left passing Albacore 

Park on the northwest. 
 

Paul: In that regard, this roadway pushes even more west, and we are already close to the edge of design 

standards. I do not think that curve would work. And in Kittery, because it's upstream, it's even closer to 

properties there. 
 

Chris: Are we talking total removal of the old Sarah Long? 
 

Paul: Yes. 
 

Memorial Bridge 1 - 2-lane rehab: This is a rehabilitation of the existing bridge. It will still tie in at the 

same places on either side. We can keep what we have today OR it may be possible to create 2 10-foot 

multi-use paths on either side. We are evaluating if this is feasible. Can the rehabbed structure handle the 

additional weight from the multi-use paths? It's an additional 11 feet in cross-section. It could be one side 

for bikes, one side for pedestrians. It's an attractive option. 

Richard: Does that include analysis of newer composite materials for road and path? 

Paul: Yes. If we can reduce the load, yes. 

Carol: Except for the open gridwork. We won't consider that. 

Paul: We will not keep the open grid. 

Rose: Are these changes subject to the new TIGER grants? Or do we have to go for those with what we 

already submitted as a design? Can we get the extra bike and ped path? 
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Paul: Rose, we have a slide on that later, so if you can hold on that would be great. 
 

Memorial Bridge 2 - 2-lane replacement: This is a superstructure replacement. We maintain the clearance 

and the tie-ins match what's there today. There is opportunity for a greater cross-section. We propose the 

same travelways but increased shoulders. We could add a shared path on this as well. The big advantage 

is we can increase shoulder width. 
 

Chris: On the Sarah Long, the travel ways are 12 feet. So why just 11 feet on the Memorial? 
 

Paul: We have the flexibility to go narrower but we have to consider it's an urban environment. 
 

Roger: What's the minimum bike lane? 

 

Paul: We are trying to get 5 feet. 
 

Q: This bridge has a lot of historical implications. Would a replacement try to preserve its appearance? 

Would it be rededicated to WWI vets? 
 

Paul: That is on the table. Could it look like it does today? Yes. Be rededicated? Yes. 

We'll focus on that once we determine the best option. 

Gerry/Bob: Both DOTs agree on this. 

John Cater: What's the current loading on this bridge? Is it restricted?  

Paul: It limits the weight of trucks to three tons. 

Memorial Bridge 6 - pedestrian / bike bridge: We talked about a few different options for this: Movable, 

fixed, etc. At this point, we are at the point where this would be a movable bridge rather than using 

elevators to make it fixed, based on safety, security, maintenance, and operability. We assume 

maintaining the existing 260-foot clearance. 15 foot pathway, 18 feet overall. There would be roadway 

modifications on both sides. We could have parking in Portsmouth. Maybe in Kittery too. 
 

Carol: Any thoughts on this one? 
 

Rose: Emergency vehicles need to get through, and it needs to be wide enough so two vehicles can pass 

each other. 
 

Ben: The turnaround on Badgers Island is close to impacting a building and sewer station. 
 

Paul: It's tight. 
 

Roger: I suggest 20-foot width. You should see the Brooklyn Bridge, with pedestrians and bikes, people 

are always getting hit. 

Cristy: Do you lose some connectivity from Marcy Street to South Street? 
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Paul: No, you can still connect. (He shows this on the map.) 

Cristy: Could you explain the road changes on the Portsmouth side? 

Paul: You have a turnaround today. We are saying it is as far as cars could go. 

Christy: That's the turnaround we have now. 

Paul: Nothing would change. We'll put in some parking. The roadway is just a turnaround. A 

gate, something prohibiting cars from driving across. 

Chris: The off-ramp from the bridge is the only thing eliminated.  

Capacity analysis results 

We performed level of service (LOS) analysis for key intersections and on bridges within the Study Area 

for 2009 and 2035. LOS is shown for both signalized and unsignalized intersections. LOS is for system 

peak hour, not location specific peak hour. Peak hour is different on one side of the river than from the 

other.. .you've got the shipyard, downtown Portsmouth. It's hard to analyze. We focused on peaks on the 

bridges. 
 

Existing 2009 LOS: In Portsmouth, you see lots of blue. This is good for us. It's like receiving a grade. A 

- C is good. D and below is dicey. The box shape indicates an unsignalized intersection. A circle is 

signalized. In downtown Portsmouth, we have some LOS at D. In Kittery, there's good LOS. Shapely is 

an F, as is the Route 236 intersection. 
 

Q: What is level of service, again? 
 

Paul: When we analyze intersections or roadways, we give a letter grade based on amount of volume, 

capacity, and congestion. 

Ben: It is peak volume against capacity. 

Paul: Yes, thanks. 

Rose: Is Market Square a D? 

Paul: Yes. 

2035 LOS No Build: Remember, this assumes the Memorial is closed. You see more poor LOS cropping 

up at Market Street and the Albacore Connector, as well as Bridge Street and Government Street. 
 

2035 Alternatives 1 - 6: Here, the volumes are close enough so we could group them because all the 

alternatives have 2 lanes on the Memorial and 2 on the Sarah Long. We get improvements with some new 

signalized intersections. The poor LOS would likely be addressed over time. 
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Rose: Why did Market Square go to F? 
 

Paul: Because traffic under these alternatives vs. under the no build would include traffic coming over the 

Memorial Bridge. 
 

Comment: If State and Daniel Streets are no longer one-way, you could get shifts. 

 

2035 LOS alternatives 2 - 6: This assumes a 4-lane Sarah Long. The most noteworthy item here are the 

improvements in Portsmouth. There is not a lot of difference in other locations. 

Q: Where is that other F on this chart?  

Paul: It is Market Street and Russell Street.  

Comment: That could be signalized. 

2035 LOS alternatives 7 - 8: This is pedestrian / bike only. We are getting some improvements in 

downtown Portsmouth. Why? Because traffic shifts to the Sarah Long. 

Rose: If you put this type of bridge in for the Memorial, you kill downtown Kittery. 

Paul: Generally, traffic conditions are not too bad under this option. 

Chris: Wouldn't those types of things be considered city problems? 

Nancy: Yes. We were talking about these issues on the traffic stabilization committee. 

Ongoing activities: 

•Mode Choice analysis 

•Multi-Modal Evaluation 

•Air and Noise Analysis 

•Business Impact Assessment (Carol Update) 

•Life Cycle Costs 

•Preparation of Technical Documents/Maps 

•Business Impact Survey 

Carol: The survey has been completed and we are in the process of inputting data. Here is an overview: 

we mailed surveys to 325 businesses in Kittery and Portsmouth. 25 or so came back rejected due to bad 

addresses. 86 were returned. This is a good response rate, about 28%. The envelope contained the survey 

plus a cover letter and map, and were marked "Important Memorial Bridge Survey" in red. We asked 

about the type of business, where their customers came from, how much they estimated their business 

went down during November 2008 during bridge closure, and how likely it would be for their customers 

to continue visiting them without a Memorial Bridge. All responses were anonymous. 
 

Part B of the survey was a customer intercept survey. Over three days, we surveyed customers of 15 

stores in different categories. The locations were Golden Harvest, Loco Cocos, Warren's, Irving, We Care 
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Cleaners, Auto Works, Hoppi's Barber Shop, Jackson's Hardware, Agave, Botanica, Googie's, John's 

Barber, G. Willikers, Colby's and LaRoux Kitchen. We had people at those locations for each of the 3 

days asking four questions: 

 

 What street and town do you live on? 

 Did you cross the Memorial Bridge immediately before coming to this business? 

 Will you cross the Memorial Bridge immediately after leaving this business? 

 Did you drive, walk, or bike to this business? 

We needed 800 intercepts and got twice that: 620 in Portsmouth, 1000 in Kittery. We should have the 

analysis back by mid-April. The only glitch was that the ramp on northbound I-95 is closed and will be 

through May. But we had to go with it since we can't wait until June to do the survey. We will check it 

against the Origin and Destination data. 
 

 

 

TIGER Grant Application Round II: 
 

•USDOT has indicated another round of TIGER Grants in Fall 2010 •No details or criteria known at this 

time 

•Maine and NH are anticipated to submit an application based on findings of Study  

•Maine and NH continue to work closely to identify funding opportunities 
 

Paul: We should have a recommendation from this study in June that can be submitted to 

TIGER. 
 

Rose: Is this separate from the discussions with Senator Collins and Ray LaHood? 
 

Bob: No. The NHDOT had a meeting with the US DOT. We heard there is only $600M available for this 

round. It will be more of a $30M handout for 20 states. That's part the reason our commissioners are 

working on other funding opportunities. Our application would look better if we looked for other 

innovative funds. 
 

Roger: Did he give you specific feedback on our first application? 
 

Bob: We were in the top 10%, but only 3% got funded. Out of that, the program only got partial funding - 

$1.5B out of $4B asked for. 
 

Rose: Almost none of it was rehabilitation. It looked like new construction. 
 

Bob: They (USDOT) suggested we look at a bridge in Tulsa, Oklahoma's application. 
 

Richard: I saw the same thing as Rose did: very little bi-state funding. If we could encourage crossing 

state lines, I think we'd have a higher chance. 
 

Brief discussion about the TIGER Grant process and agency meetings that are ongoing. 
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Doug: This went to the Vice President of the United States. You did a great job. Susan Collins jumped in 

right away for the next round. 
 

Linda: Is there any funding from this new jobs bill? Maybe some packaging? At the beginning of the 20
th
 

century, we had uncontrolled logging. So what happened was fundraising to buy land and school kids 

saved pennies. There were liberty bonds in World War II. Could we have bridge bonds? That would give 

citizens an opportunity to buy in. Can we mobilize that on the private side? 
 

Roger: It would show the feds we are in it for any funding. That's how the shipyard was saved. 
 

Linda: The Seacoast is important to all of New Hampshire. We all relate to it. 
 

Steve: There is precedent for this in the Golden Gate Bridge and Chesapeake Bay Bridges. The US 

government opposed those both but citizens pushed them through. Also, if you're not aware, a policy 

statement was just released on the importance of bike / pedestrian accommodation. The state and feds are 

responsible for improving and integrating walkers and bikers. They are charged to go beyond the 

minimum standards. 
 

Rose: Is there special funding attached? 
 

Steve: Not sure, but finally, we have something strong at the federal level to support bike and ped use. We 

can use this statement. 

Q: Does anyone know if money went to areas of high unemployment?  

Bob: Yes, over half did. 

Ben: This is out of the box: why don't we sell naming rights to the bridges?  

Russ: In Maine, bridges are named at the legislative level.  

Carol: The legislature could vote to accept this, then. 

Richard: Remember, this bridge was originally funded in this way: 1/3 of it was a grant and then the 

states gave 1/3 each. 
 

Comment: Not a bad idea. The government takes credit for the bridge but they only put in a third. 
 

Richard: Can we make the Sarah Long a toll bridge? 
 

Bob: We looked at this for both bridges.   The Golden Gate is tolled. But with a toll, we would need 

electronic tolling - Open Road tolling would work. 

 

Comment: Let's have the Navy pay part of the cost of the Sarah Long since they run rail over it. 

Paul: The nice thing is that we are writing this all down! Thank you.  
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Linda: We need to stress the "memorial" aspect over and over. This matters to people.  

Chris: I think people are more concerned with jobs than with sentimental stuff now.  

Next steps: 

•Stakeholder Committee: Feedback from you today on materials presented 

•Finalize Detailed Evaluation by mid-April 

•SC and SHC Meeting on April 27th 

•Next Public Meeting -May 5
th
 with Open House 

•Draft Report by Mid-May 
 

Q: Can you give us a general idea of the price tag for the different alternatives? 
 

Paul: We are still sorting through it but somewhere around $100M (including capital and long term 

maintenance and operations) to $400M for one bridge. These are lifecycle costs. 
 

Gerry: The minimum capital - construction, that is - cost is $70 - $120M per bridge. 
 

Kinley: When we finish the report, then what? If Maine does not step up... 
 

Carol: Maine has said that they are looking for funding and will be ready for the recommendation when 

we have it. 
 

Gerry: We've committed to abide by the recommendations and are working on how to pay for it. 

Rose: Do we get a final recommendation on April 27? 

Paul: You'll get a final matrix of the options and a sense of what's rising to the top.  

Carol: You get the draft recommendation in May.  

Paul: The study team will share it with everyone. 

Chris: How much does this committee influence the Steering Committee? 

 Paul: Many of them are here right now. They care and they listen. 

Gerry: All of the Steering Committee sits on this one. 

Bob: On April 27, we'll have pictures from the inspection reports. 

Q: Is it worse than you thought? 
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Bob: I thought the Sarah Long was in better shape than it is. These inspections have defined our rehab 

options in particular. The work we've done with Chris and the Coast Guard is eye-opening. Your input is 

good. Interesting comments. 
 

John Carlson: Every time I watch the bridge go up for a sailboat, I think, what a waste. Could we get 

them under the bridge without raising it? 
 

Paul: We looked at that early on but those alternatives didn't carry forward. 
 

Meeting adjourned 2:43 pm. 
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Today's meeting is a progress meeting. We'll update you on where we are, will give you information that 

has been developed since we last met, including information on the second round of TIGER stimulus 

grants. Of course, I'm looking for your thoughts, questions, and comments. Let's make introductions. 
 

Group makes brief introductions. 
 

Final Fatal Flaw Report 
 

We spoke at the last public meeting about the completion and presentation of the Fatal Flaw Report. The 

DOTs and Federal Highway have provided comments. Generally, we saw concurrence: nothing that 

suggests anything needs to be changed. It's going to take a little bit longer to incorporate comments 

appropriately. We'll get the final report to you via email early next week and get it up at the same time on 

the website. Again, I'm not anticipating changes in alternatives at this point. 
 

Q: How big is the document? 
 

Paul: It's about a megabyte, 200 pages all in total. Again, Fatal Flaw seems like a long time ago but the 

report documents the alternatives eliminated and the ones getting carried forward. 
 

Gerry: There may be a few other comments from FHWA we haven't seen yet. 
 

Paul: If there are more coming, we'll address them. This may delay the report a bit, then. Can I ask 

Federal Highway if we are out of bounds saying the recommendations are ok? 
 

John Cater: That's correct. 
 

Update of Remaining Alternatives 
 

Paul: Over the last 60 days, we have completed the travel demand forecast. We've run traffic numbers that 

help us with performing study area capacity analysis at intersections. We've revised conceptual 

engineering designs for each alternative. When we talked about different bridge options we showed a box 

indicating impact. Today, we have a much more real plan showing roadways, locations, etc. The results of 

the more detailed resource impact analysis are also coming soon. 
 

Let's refresh our memories about remaining alternatives. 

 

Concept Engineering Designs 
 

Sarah Mildred Long 1 - 2-lane rehabilitation: This option starts with a Sarah Long 2-lane rehab of the 

existing structure. Therefore, it remains in the current location with no change to the navigational 

opening. We do make some assumptions relative to connections. The cross-section remains the same as it 

is today. Each detailed option slide shows the measurements of the cross-sections for that option. 
 

Changes being made for the Portsmouth side include creating a signalized intersection with the Albacore 

Connector, turn lanes, Market Street is signalized and remains so. On the Kittery side, we try to make 

things more organized, turns a little more channelized. Two intersections need to be signalized. Access 
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will be easier and safer. All of the work today under this option is within existing right of way. It does not 

move east of existing pavement. All work is done to the west. We stay out of Albacore Park. 
 

Gerry: Is that access road off of Market Street part of Albacore? 
 

Paul: No, it's outside of the park. 
 

Jon Carter: You don't need traffic lights on the Maine side of the bridge. Unless you close the Memorial 

Bridge and make this the primary bridge. 
 

Paul: We found that Levels of Service - LOS - get bad here by 2035, so by that time it does warrant a 

signal to safely get on the bypass. We are proposing a signal. 

Jon: But will the road be one way each way, still? Where are you putting the light? 

Paul: It will allow Bridge Street traffic to turn left onto the Bypass. 

Jon: Why? It works fine now. 

Paul: We are concerned with the volume of traffic turning left at the Bridge Street/Oak Terrace/Old Post 

Road intersection.   Our solution is a left-turn signal at the Route 1 Bypass/Bridge Street intersection. 
 

Jon: Won't that back things up on the bridge? 
 

Paul: Yes, but not to the point of being an issue. It's reasonable to add a signal and not significantly 

impact traffic. We batted several ideas around and this seemed most prudent. Obviously, we will not have 

excessive queues. 
 

Russ: This came from Kevin's traffic model. 
 

Paul: Yes, his numbers helped us. The study team sat down and came up with ideas to address the 

concerns. In the future, we show this area with a low Level of Service if we make no changes. Many 

safety concerns with the higher speed turning traffic from Route 1 Bypass onto Bridge St. 
 

Tom: If this was to happen, we need to consider making the lights synched to eliminate people getting 

trapped. If they are stuck between, people will try to back up. 
 

Paul: As we modeled, we looked holistically to simulate what you talk about. Those details will be part of 

the final design. 
 

Gerry: I think we need to coordinate with bridge openings. 
 

Paul: Yes, that's the challenge of a lift bridge. When the bridge is up, you do get several minutes of trying 

to clear traffic but it can be managed through signal timing. 
 

Steve: There are temporary lights at the connector to the Bypass in Portsmouth. 
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Paul: Again, you'll see these recommendations carried forward. We call for signalization at this Kittery 

intersection in all alternatives we have. 
 

Sarah Mildred Long 2 - 2-lane replacement: This is on alignment, we have the opportunity to keep the 

substructure and replace the superstructure or replace both for a wider opening. We can increase the 

horizontal opening to 300 feet if we have complete replacement. The cross section would change. 300 feet 

provides the same horizontal clearance as the Memorial. The Coast Guard has requested increased 

clearance. 
 

Sarah Mildred Long 2 - 4-lane replacement: Here we have similar conditions. What's different is the 

cross-section. Under this scenario, we would need to increase the opening from 300 to 315 feet. We still 

have a left turn into Albacore. All will be done within the existing right of way. On the Portsmouth side, 

we would need retaining walls. 

Gerry: How high is the retaining wall? 

Paul: I don't remember exactly, but not huge. I'd say 4 - 8 feet.  

Jon: Is there impact on Kittery? 

Paul: Yes. This option does encroach on properties. We're carrying the median barrier all the way 

through, except at the signalized intersections 
 

Jon: When you add more lanes, you get more weight. Do you have to do something with the piers? 
 

Paul: With the 315 feet opening by 80 feet, we're at the outer edge of what a lift span can carry. But it is 

doable. Again, in Portsmouth, signalized intersections, retaining wall in Portsmouth. In Kittery, we tie 

into the 4-lanes of the Bypass. 

 

Sarah Mildred Long 2A - 2-lane upstream: This is identical in how it looks in on-alignment options, 

immediately upstream. Our intent is to allow traffic to be maintained on the existing brige during 

construction. Same features on either side of bridge. On the Kittery side, we shift to the west, so there's 

more impact there. We are staying out of Albacore. On the Kittery side, we're closer to properties. 
 

Sarah Mildred Long 2A - 4-lane upstream: Same thing. We get a 315-foot opening. As you can imagine, 

we're pushing even further out over Market St. In Kittery, more properties to the west are impacted. 
 

Carol: In terms of that property in Kittery, is that a taking? 
 

Paul: Yes. I'm still working through the details but clearly, there are directly impacted properties. 
 

Jon: Can you refresh my memory about the advantage of this alternative? 
 

Paul: The upstream options allow us to keep the bridge open while building the new bridge. All on-

alignment options close the bridge during construction. 
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Memorial Bridge 1 - 2 lane rehabilitation: Considering the existing cross-section, we have options. We 

can keep what we have today OR it may be possible to create two 10-foot multi-use paths on either side. 

We are evaluating if this is feasible. Can the structure under rehab handle the additional weight from the 

multi-use paths? It's an additional 11 feet in cross-section. It could be one side for bikes, one side for 

pedestrians. It's an attractive option. 
 

Tom: Is this similar to the original design when it was going to be rehabbed before? 
 

Bob: The diagram shown on the upper right of the slide is the one we had in the bid plan, with the 6-foot 

sidewalk. We are looking at what additional weight will do to the truss. 
 

Carol: If we find the multi-use path is feasible, will we look at it as a different option? 
 

Paul: Yes, the pricing would be different. It'd be a suboption of MB1 and it addresses some of the needs 

and goals. 
 

Memorial Bridge 2 - 2-lane replacement: This is a complete superstructure replacement. We maintain the 

clearance and tie-ins match what's there today. There is opportunity for greater cross section. We propose 

the same travelways but increased shoulders. We could also do the shared path on this as well. The big 

advantage is we can increase shoulder width. 
 

Gerry: If we went to the 10-foot shared-use path option, the shoulder width might not be increased. 

 

Paul: Yes, very likely. 
 

Bob: (Asking the group) What do you see on the sidewalks today? Do you see people looking up and 

down river? Do we have visitors looking at ships and landscape instead of commuters? 
 

Gerry: The bike survey showed the percentages of professional vs. recreational users of the bridge. 
 

Paul: We must consider the additional weight of multiple pedestrians spending extra time on the bridge 

just looking. I'm not sure if we captured the essence of that (recreational versus commuter use) in the 

origin / destination study. 
 

Bob: I'm worried about bikes and pedestrians - along with visitors standing and looking - it may not be 

enough space even with 10 foot. 
 

Kirk Mohney: There is benefit to the 10-foot width. We could mark out the bike area and pedestrian area, 

and have a sign that says that bikes yield to pedestrians. 

Bob: Here, I see people with strollers stopped looking at views. 

Kirk: All the more reason for having 10 feet. 

Tom: Is it a grid deck? 
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Bob: No, it will be solid. 

Memorial Bridge 6 - pedestrian/bike bridge: Based on feasibility and safety, we have removed the fixed 

bridge from consideration and are back to the proposal of a movable bridge maintaining existing 

horizontal clearance, on the alignment of where it is today. We have Portsmouth options for parking and 

can redirect traffic. It's the same on the Kittery side. 

Jon: What is the width of this bridge? 

Paul: 15 feet rail to rail. It would have directional striping. 

Gerry: It would be consistent with other pedestrian / bike bridges. 

Jon: It's not very wide if you need a rescue vehicle there. 

Paul: Yes, it can carry small vehicles only. We are not sure if it can accommodate big emergency 

vehicles. It's really just for pedestrians and bikes. 
 

Gerry: 15 feet is sufficient for emergency vehicles, including ambulances and fire trucks. The big 

snowplows will not fit. 

Scott: Even with people standing on it these would fit?  

Paul: That's tricky. 

Peter: You have two 10-foot paths on our other options, now we have gone down to 15 feet. Why are we 

squeezed? This option would be an item of interest and would draw people to stroll across. 15 feet is a 

squeeze. 
 

Paul: So you suggest 20 feet here? 
 

Peter: In all other scenarios, you see the travel lanes, here we don't see them marked out on the slide. 

Where are the bike lanes? That detail isn't here. 

John Butler: You could widen on either side of the lift span for more space. 

Paul: Yes. 

Jon: Where would we have parking in Kittery?  

Paul: Would you want them to park in Kittery?  

Jon: We have to plan for it. 

Paul: So, we should incorporate parking on both sides. There is some on the Portsmouth side. 
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Carol: Is there any municipal land on Badgers Island? 

Jon: Unfortunately, no. Capacity Analysis Results 

Paul: We performed level of service (LOS) analysis for key intersections and on bridges within the Study 

Area for 2009 and 2035. LOS is shown for both signalized and unsignalized intersections. LOS is for 

system peak hour, not location specific peak hour. Peak hour is different on one side of the river than 

from the other.. .you've got the shipyard, downtown Portsmouth. It's hard to analyze. We focused on 

peaks on the bridges. 
 

Existing 2009 LOS: In Portsmouth, you see lots of blue. This is good for us. It's like receiving a grade. A 

- C is good. D and below is dicey. The box shape indicates an unsignalized intersection. A circle is 

signalized. In downtown Portsmouth, we have some LOS at D. In Kittery, there's good LOS. Shapleigh is 

an F, as is the Route 236 intersection. 

 

2035 LOS with no build: Remember, this assumes the Memorial Bridge is closed. You see more poor 

LOS cropping up at Market Street and the Albacore Connector, as well as Bridge Street and Government 

Street. 
 

2035 LOS with Alternatives 1 - 6: Here, the volumes are close enough so we could group the alternatives 

because all these alternatives have 2 lanes on the Memorial and 2 on the Sarah Long. We get 

improvements with some new signalized intersections. The poor LOS would likely be addressed over 

time with individual improvements in specific areas. 
 

Peter: For the no build, we show Market Street as LOS D and it moves to F under alternatives 1 - 6. There 

is a change. 

Paul: Yes. 

Carol: Because there will be more traffic coming through downtown on the Memorial. 

Paul: Yes, change in volumes of traffic. 

Russ: Is that unconstrained traffic in terms of trucks? 

Paul: Under no build, we do have constraints on trucks. Under alternatives 1- 6, that is removed. There 

are subtle differences. When the Memorial does not carry vehicles, you obviously get more vehicles over 

the Sarah Long. 
 

2035 LOS with Alternatives 2 - 6: This assumes a 4-lane Sarah Long. The most noteworthy item here is 

improvements in Portsmouth. Not a lot of difference in other locations. 
 

2035 LOS with Alternatives 7 - 8: This is the pedestrian / bike only bridge. We are getting some 

improvements in downtown Portsmouth. Why? The traffic shifts to Sarah Long and stops through-traffic 

downtown. We recognized that there are strong numbers using the Memorial to cross north. With that 
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traffic not there, we get improvements in Portsmouth LOS. Overall, we found LOS to be reasonable. And 

it really helped operations at Bridge St and the Bypass signal. It would improve safety. 
 

Russ: That's a final detail? 
 

Paul: We could keep that intersection unsignalized and do a roundabout. The region operates fairly well 

with the exception of a few locations. 
 

Ongoing Activities 
 

•Mode Choice analysis 

•Multi-Modal Evaluation 

•Air and Noise Analysis 

•Business Impact Assessment (Carol Update) 

•Life Cycle Costs 

•Preparation of Technical Documents/Maps 

•Business Impact Assessment 

Carol: We've completed gathering the survey data and are in the process of inputting it. Here is an 

overview: we mailed surveys to 325 businesses in Kittery and Portsmouth. 25 or so came back rejected 

due to bad addresses. 86 were returned - returns are anonymous. This is a good response rate, about 28%. 

The envelope contained the survey plus a cover letter and map, and were marked "Important Memorial 

Bridge Survey" in red. We asked about the type of business, where their customers came from, how much 

they estimated their business went down during November 2008 during bridge closure, and how likely it 

would be for their customers to continue visiting them without a Memorial Bridge. 
 

Part B of the survey was a customer intercept survey. Over three days, we surveyed customers of 15 

stores in different categories. The locations were Golden Harvest, Loco Cocos, Warren's, Irving, We Care 

Cleaners, Auto Works, Hoppi's Barber Shop, Jackson's Hardware, Agave, Botanica, Googie's, John's 

Barber, G. Willikers, Colby's and LaRoux Kitchen. We had people at those locations for each of the 3 

days asking four questions: 

What street and town do you live on? 

Did you cross the Memorial Bridge immediately before coming to this business? Will you cross the 

Memorial Bridge immediately after leaving this business? Did you drive, walk, or bike to this 

business? 

 

We needed 800 intercepts and got twice that: 620 in Portsmouth, 1000 in Kittery. We should have the 

analysis back by mid-April. The only glitch was that the ramp on northbound I-95 is closed and will be 

through May. But we had to go with it since we can't wait until June to do the survey. We will check it 

against the O & D data. 
 

TIGER Grant application round II 
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•USDOT has indicated another round of TIGER Grants in Fall 2010 •No details or 

criteria known at this time 

•Maine and NH are anticipated to submit application based on findings of the Study •Maine and NH 

continue to work closely to identify funding opportunities 
 

Paul: We should have a recommendation from this study in June that can be submitted to 

TIGER. 
 

Jon: Will both DOTs be committed only to this application, or will Maine apply multiple times like it did 

last time? 

 

Gerry: I'm not sure at this point. We will apply based on the findings of this study with New Hampshire. 

Jon: So there will be multiple applications?  

Russ: I can't answer that yet. 

Gerry: We are looking at other funding too. The total amount of this grant is significantly smaller than the 

last, so the awards will be smaller as well. Even if we got a grant, it would not be enough. We have been 

told our last grant application was a good one, but there were just more applications than dollars. 
 

Next Steps 
 

•Steering Committee: Feedback from you today on materials presented •Stakeholder 

Committee review this afternoon •Finalize Detailed Evaluation by mid-April 

•Steering Committee and Stakeholder Committee Meeting on April 27th •Next Public 

Meeting - May 5
th
 with an Open House •Draft Report by Mid-May 

 

Meeting adjourned at 12:15 pm. 
 

 

 

 

Maine-New Hampshire Connections Study 

Steering/Stakeholder Committee Meeting 

April 27, 2010, 1 am - 4 pm 

Kittery Trading Post: Kittery, Maine 

 

Attendees: Josh Pierce, Seacoast Area Bicycle Routes; Cathy Goodwin, Greater York Regional Chamber; 

Cliff Sinnot, Rockingham Planning Commission; Leigh Levine, FHWA - NH; Gerry Audibert, 

MaineDOT; Bob Landry, NH DOT; Russ Charette, Maine DOT; Nancy Carmer, Portsmouth Economic 

Development; Doug Bates, Greater Portsmouth Chamber; Steve Parkinson, Portsmouth DPW; John 

Carson, Kittery KPA Chair; Ken Herrick, Albacore Park; Rose Eppard, Portsmouth; Gail Drobnyk, 

Kittery; Mike McDonough, Pan Am Railways; Roger Maloof, Portsmouth Naval Shipyard; Kirk 

Mahoney, ME Historic Preservation Commission; Dan Blanchette, Town of Elliot; Steve Workman, NH 

Seacoast Greenway; Myranda McGowan, SMRPC; Deborah McDermott, Portsmouth Herald; John 
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Butler, NH DOT; Stephen Kosacz, Autoworks, Inc., Paul Godfrey, HNTB; Carol Morris, Morris 

Communications. 
 

Meeting begins at 1:05 PM 
 

Jim Murphy and Loretta Doughty of HDR presented a slide show detailing the inspection report for Sarah 

Long and Memorial Bridge. 
 

Carol Morris: Thank you for coming to this steering and stakeholder meeting this afternoon. The purpose 

of the meeting today is to review the draft the study team has composed of the matrix that we all put 

together last fall; you helped design what is in the matrix. I want to clarify that this is a draft only and is 

being used today as a teaching tool so we can show you folks the progress that has been made, but I want 

to emphasize that this matrix will change by the end of the study; again, this is only a draft. You'll see that 

the matrix has colors and numbers attached to it based on the rating system we used. 
 

Question: Is there a reason why we are not using an external rating system? 
 

Carol Morris: That's a fair question. Many of the criteria do not have externally set goals, so we have 

simply rated each alternative in relation to one another, with the highest and the lowest rating acting as 

bookends. Let's go through the evaluation one by one, because my goal at the end of the meeting is to 

have you folks understand how the criteria was derived and make sure that you think it's fair, and makes 

sense. And so once we have that, than we will move ahead and recast the matrix in a way that reflects 

your concerns today and any concerns that come out of the public meeting. 
 

Paul Godfrey: In fairness to how we look at this, many of the items on the matrix are the same ones we 

use when we do other transportation feasibility studies. So many of these are not new and how we apply 

them is very consistent, but importantly, everyone is unique, so we look at it from a unique perspective to 

make sure we are applying it appropriately for this feasibility study. 
 

Carol Morris: I'm going to hand the draft of the matrix out but please make sure this is not perceived as 

final. Once we get to the next step we are probably going to be seeing one or two alternatives rise to the 

top, and at that point we are going to want to take a step back and look at strategies for constructability in 

terms of cost and timing as well as look at traffic issues as they come into focus. This is going to be the 

hardest piece of the puzzle and will affect the final result. 
 

Paul Godfrey: To give you a sense of what we've been doing to date, the study team has been busy: we 

have completed the resource impact analysis and quantification, convened a Section 106 meeting and 

discussion. We've completed the life cycle cost analysis, completed the business impact assessment and 

completed this draft of the evaluation matrix. 
 

As you receive the draft of the matrix, you're going to want to look at the colors, but please don't for the 

moment. This is what we refer to as a messy meeting, this is your opportunity to help us fine tune and 

finalize the criteria against which these alternatives will be ranked, so your input, your guidance and your 

suggestions are important. And you can't do that if you're just focusing on the colors in the matrix. Please 

listen to what we're going to talk about, because it is hugely important. We have 45 criteria in nine 

different categories. We need to look at all of these specifically. Any questions before we jump in? 
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Structural Improvement 
 

The first category is structural improvement. The first criterion is whether the alternatives provide 

improved structural and functional life to bridges over a hundred-year life. Does the alternative give no or 

modest improvement to both bridges, that could likely be how we'll evaluate a rehabilitation. Is there only 

sizable improvement to one bridge? That is how we could evaluate a rehab versus replacement. And then, 

is there considerable improvement to both bridges, that might be the rating where replacing both bridges 

is considered. So that is how we're going to look at how the alternatives rank in terms of satisfying 

structural needs. 

 

Lift Span Reliability 
 

We have the same thing with lift span reliability, do alternatives improve lift span reliability to bridges 

over this hundred-year period. Again, if there were modest to no improvement it will be labeled red, if 

there is tremendous improvement to one bridge but not the other, it would be a yellow classification, if 

there's sizable improvements to both, it would be coded as green. 
 

Mobility 
 

Mobility is the next category; this looks at how people or vehicles get around within the study region. We 

have several criteria. The first is vehicle miles traveled, (VMT). Our travel demand model calculates the 

VMT during our summer weekday peak hour for each alternative. Our first measure is the number of 

VMT for each alternative. We have a range for each and we will determine green, yellow or red based on 

that range. We look at the range and divide that into three equal parts and whichever third that particular 

alternative fell in terms of VMT, that is how it is color coded as either green, yellow or red. Generally 

speaking, when we have an alternative where there is going to be congestion, that will be ranked red 

because we hypothetically will have people trying to drive around congestion, which adds to the VMT. 
 

We have the same thing with vehicle hours traveled (VHT), we are going to look at the range of the 

number of hours that people are sitting in their car in our summer weekday peak hour and we will look at 

the ranges by alternative, and we will rate them green, yellow or red accordingly. 
 

Roadway level of service is our next category. What we look at is the level of service at intersections and 

compared the alternatives with a no-build scenario and determine whether it got better and if so, by how 

much, and we rank those red, yellow or green. 
 

Gerry Audibert: Just as an example of some of the things that we're still talking about in terms of 

changing the matrix, there was roughly a two percent variation on VHT and VMT, so that may not be 

enough to go red, yellow or green because the two percent difference is essentially the same. So those are 

some of those discussions we still have to go through. 

 

Paul Godfrey: Yes, and we have plans to speak with the DOTs and our charge will be, if any of the 

criteria changes we will come back and tell you why. 
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Carol Morris: And that is what we have been trying to get across, that some of the criteria are rated across 

a really narrow spectrum. But, red tends to scream really bad and green tends to scream really good and in 

some cases that kind of extreme rating may not be warranted. 
 

Paul Godfrey: Continuing on with mobility, the next category is available bridge capacity. We're looking 

at the Sarah Long and the Memorial separately. Each bridge has a capacity - how many cars can pass over 

it during peak hour - and what we look at with each alternative is how much of that capacity is used up. 

Where we identify the bridge as being near capacity, it's around 0.85, that means 85% of the bridges 

capacity is used up. At capacity we're getting .85 to 1.0, that's where we start to get delays. Then we have 

over 1.0, this is when the demand to cross the bridge is greater than the capacity. We use these as a way 

of rating the criteria; if we have under .85 its likely green, if its .85 to 1.0 its viewed as yellow, and if its 

over 1.0 it is coded as a red. 
 

Q: Are we going to weight some of these categories? Because from a public standpoint this would be 

weighted highly. 
 

Paul Godfrey: Right now we aren't weighting any of the criteria, right now our charge is to establish the 

criteria accurately, and then we'll look at the eight alternatives collectively. Are there two or three that rise 

to the top, and a couple that are sliding to the bottom? Once we establish this we'll likely have more 

detailed discussions about if we should weight, because I'm sure right now in this room everyone has a 

different opinion about what should be weighted more heavily. 
 

The next category is local road impacts. This is a new criterion that came out of the public meeting; we're 

looking at local road impacts from a traffic perspective. We look at non-state route roads within the study 

area, and we establish whether the alternatives increase traffic volumes along those local roads. If they do, 

we code them red, if there is largely no change they are coded yellow, and if there is an alternative that 

lessens local traffic it gets ranked as a green. 
 

The next category is mobility during construction. The way we've identified it is by asking, is the Sarah 

Long Bridge is open during construction? We have alternatives that look at improving the Sarah Long on 

alignment or upstream. One of the advantages if you build it upstream is that you can keep the bridge 

open during construction, and that is considered a benefit. 
 

Question: Are there any alternatives where we would have a temporary closure to rail service? 
 

Paul Godfrey: If there's going to be impact to rail, we look at what's the ultimate timeframe, and can we 

work that timeframe in with the current rail schedule. Obviously if we keep the Sarah Long open through 

construction, the rail service would be maintained, if not than we would need to see how rail would be 

impacted during that time period. 
 

The next category is looking at emergency and evacuation access. Does the alternative impede emergency 

access; make it worse or maintain, or does the alternative make it better? One of the things we are looking 

into is widened shoulders and from my perspective, knowing folks in the emergency services field, a wide 

shoulder that increases vehicles' ability to pull over and allow access for emergency vehicles is a positive 

change. 
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Question: You use the term maintains existing emergency accessibility and coding that yellow suggests 

that emergency mobility now is inadequate. 
 

Paul Godfrey: From my perspective it's not inadequate, but its not as good as it could be under some 

alternatives. Do you think that's a fair way to evaluate that? 
 

Question: Looking into other parts of the matrix I see that maintaining service at current levels is coded as 

green, so if that's the case this should be green rather than yellow. 
 

Paul Godfrey: Your point is right, if we're going to establish criteria, we need to be consistent. If there are 

places where maintaining certain levels of service are coded green, we need to make sure that is kept 

consistent. Thank you for that.  
 

Gerry Audibert: Another point is that the matrix tries to put everything in a package on one page, but 

really there are nuances and differences with each alternative under every criterion. The report will get 

into more detail. So red, green and yellow will change to different shades of red, green and yellow and we 

will look at the specific details of all of the different scenarios closely. 
 

Paul Godfrey: The last category in mobility is evacuation access, we evaluate the impacts to evacuation 

plans based on each alternative and whether they impede, maintain or improve. 
 

Question: I'm confused by the maintain thing. Maintain compared to what? Right now or if the bridges 

were at proper levels of load bearing, what does maintain refer to? 
 

Paul Godfrey: All the alternatives assume that the bridge loads are going to be improved, either by rehab 

or replacement, and they will back to where they were before, not what they are today. 
 

Question: So the baseline is now, and if it's improved it will be better than now? 
 

Paul Godfrey: All the alternatives are looking at the year 2025, and again we assume that the bridges have 

been improved. 
 

Gerry Audibert: The one exception is the No Build, which is based on today's condition, which leads to 

the Memorial being closed, and the Sarah continuing with a ten-ton capacity. 
 

Paul Godfrey: Correct, we do have a No Build alternative which assumes there's no Memorial in 

place and the Sarah's capacity is increased to ten tons. 
 

It goes without saying that this is a lot to absorb sitting here, and follow up comments via email to Carol 

or to the website are always appreciated. 
 

Accessibility 
 

Paul Godfrey: The next category is accessibility. We look at accessibility to downtown and evaluate the 

accessibility by alternative. Does the alternative reduce all modes' access to downtown, does it reduce 

only some modes, like for the alternative of having a bike-pedestrian only Memorial Bridge, or does it 

maintain. Again this is how we look at grading the different alternatives. 
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Question: What happened to the improved category? We had reduced, improved or maintained, now it's 

classified as reduce some, reduce all or maintain. What happened to the option for improved? 
 

Paul Godfrey: In this category, you either have access, or you don't. You are either going to reduce, and 

by reduce I mean eliminate all of the modes of crossing, meaning one of the bridges is gone; reduce some, 

like if you're not allowing vehicles to access downtown in the bike-pedestrian alternative for Memorial, or 

you're maintaining what we have today. I don't see an improved category here. 

Carol Morris: How about if we add bike-pedestrian access to Sarah Long?  

Paul Godfrey: What would impede that now? 

Comment: The law, it's illegal to cross the bridge walking or on a bike.  

Paul Godfrey: Ok, point taken. 

 

Question: An improvement would be if the Memorial Bridge had that pedestrian structure added on the 

side. 
 

Paul Godfrey: And we're getting to that. We have a criteria coming up where we cover design features, 

and that's where we covered that aspect. For maintain and improve, the criteria covers whether the bridge 

remains open to all modes, or just some modes. 
 

Question: The Albacore connection gives you another path to the downtown. 
 

Paul Godfrey: And that's assumed under all alternatives, but do you think this needs to be critiqued 

differently? 
 

Comment: It's fine as is. 
 

Paul Godfrey: We have the same approach for access to the Portsmouth Naval Shipyard: does the 

alternative impact how people access the shipyard by mode and does it reduce all modes, some modes or 

maintain. 
 

Now we're going to get into bridge design features. There are design criteria if you are going to build a 

new bridge, there are guidelines like lane width, shoulder width, etc. These next series of criteria speak 

directly to that. 
 

The first one is a bridge design feature, looking at the bridge alternatives relative to vehicles. Does the 

alternative improve design features, meaning do we get wider lanes? Some alternatives keep the same 

lane width meaning it does not meet current state and federal design standards. Does it provide partial, 

meaning one bridge it doesn't, one it does, or are both bridges improved in terms of these guidelines. So 

generally looking from a vehicle perspective, the question is, are we able to get wider lanes. 
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The next category is marine accessibility, and this is relative to navigational horizontal and vertical plans. 

Does it reduce, improve or maintain. This is how we rank whether there are improvements for marine 

vessels going up and down the river. 
 

The next category is bicycle access, looking at the alternatives, are shoulders wide enough for bike lanes, 

do they meet the standards, if they don't it will be red, if only for one bridge it would be yellow and if 

shoulder lanes are added on both bridges it would be rated as green. 
 

The next category is pedestrian access. If we are able to provide adequate width for sidewalks it's green, if 

for one bridge but not the other it would be yellow, and if no improvement for pedestrian access were 

made it would be rated red. 
 

The last category is bridge design features for rail. This is pretty simple, asking if the alternative 

maintains access for rail. In all cases we do, so all would be rated green. 
 

Question: Why did we not rate these bridges separately, and then combine the two with an overlay. You 

have to do this by process of elimination to see that it's the rehab of the Memorial that's making this all 

red. I think it would be clearer if we could see them independently. 
 

Paul Godfrey: From the DOT's perspective, the study had to look at both bridges together from a mobility 

and a funding standpoint. Most times the ranking does take into consideration whether we're doing 

something better or worse for each bridge. 
 

Comment: You're averaging them in a way that doesn't make a lot of sense. If we could see them 

separately and you could see the effects on each other you would see this differently. If one is red all the 

way across and it's bringing them all down to yellow, I don't think that answers the question. From what I 

heard from Bob Landry, rehab of the Memorial Bridge is hanging by a very thin thread. 
 

Comment: At a minimum you need to say which bridge improves, because it's not at all clear that all the 

improvement comes from the Sarah Long Bridge but that's what's happening. 
 

Paul Godfrey: I don't disagree for some criteria that you can look at them independently. There are some 

criteria, however, where we have to look at the bridges together, for example when we evaluate traffic, 

we don't just take one out because they both work together to provide sufficient access between the 

communities. I do hear your point though and we will discuss this. 
 

Gerry Audibert: We have eight or nine alternatives left here and there are various combinations of 

alternatives. What this does is help us identify what points drag us down without going in and 

predetermining based on one individual structure. 
 

Paul Godfrey: a very potential scenario is you could look at the Memorial and say that one particular 

alternative is the right option, but that could predetermine what the Sarah Long has to be. I see your point 

but there does have to be some continued connection with the bridges. 
 

Comment: This is a request; it would be helpful for me to see the eight or nine alternatives that are left. 
 

Paul Godfrey: We do have those and we will look at those. 
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Comment: I'm with Rose, for each alternative, instead of having a single yellow or red, you could split 

them and code them separately with its own color. Then you could combine them this would allow you to 

see what makes an alternative red or yellow. 
 

Paul Godfrey: Ok, we will take a look at it and see if we could do that. 
 

Paul Godfrey: We have a lot of information; let's find the best way to present it. Yes, we can look at the 

bridges independently so you can see what the differences are, but combining them is our charge for this 

study and that's how we're going to have to evaluate them in the final analysis. 
 

Cost 
 

Paul Godfrey: The next section is on costs. With the help of Maine and NH DOT, we have capital 

construction costs by alternative; these numbers represent millions of dollars. We have divided the range 

into three sections, highest third would be red, the middle third would be yellow and the lowest third is 

marked green. And again this is combined cost of both Memorial and Sarah Long. 
 

The next section is operation maintenance for the bridges over the next 100 years. You'll see the operation 

and maintenance costs divided by thirds, the highest third is red, the middle third is yellow, and the 

bottom third is green. 
 

We then add the total together as life cycle costs, because we need to look at the two together and 

we have the same grading technique as in capital and operating and maintenance costs. 
 

Gerry Audibert: It's not simple addition in case you're wondering; we take the cost over a hundred years 

and bring it back to the value of today's dollar. Major investments have to be made in year 20 and year 

50 and those are added in. 

Carol Morris: And the cost of taking down a bridge is included in the capital cost?  

Gerry Audibert: Yes. 

Bob Landry: How does this relate to what in reality the two states are willing to spend? 

Comment: If you're going to build a bike-ped bridge, how are you going to compare that in a color, to a 

bridge that's going to carry cars? I think the numbers should stand on their own, I don't believe the costs 

should have colors, or ranks added to them. 
 

Gerry Audibert: Two things address that, we do a benefit to cost analysis, in other words, for that extra 

cost we spend, what is the perceived increased benefit. 
 

Question: Benefit to whom? 
 

Gerry Audibert: We've tried to include value, whether it's qualitative or quantitative, for all of the 

interests we've heard so far during the study. The other thing is Bob's point, the piece that Paul Godfrey 



 92 

will get into a little later, is that as these last couple of alternatives start rising to the top, the harsh realities 

of what can we afford to do today will come to light. 

 

Paul Godfrey: Good point. We talked about whether funding feasibility should be a criterion, because 

there is a funding practicality to all of this. We recognize we have a lot of criteria; we are not going to 

base a decision on single criteria, but again we need to factor in practical reality. We will look at the 

question of how do we sort through which alternatives remain and which ones are going to be 

recommended. 

Question: Would it be fair to say that cost is a controlling criteria? 

Paul Godfrey: I don't think I would say that. 

Gerry Audibert: No, but it's a reality factor that we need to face. 

Carol Morris: The implementation aspect is going to be important, we are going to have to look at not just 

cost but the timing of funding availability for each alternative. It's not just a numbers game because some 

alternatives might end up with one of the bridges closed for a really long period of time until the DOT has 

money, potentially. Maybe that's worth it, but that's something we will talk about as we work through the 

process. 
 

Question: Where are mitigation costs factored in? 
 

Bob Landry: They are not as of yet. 
 

Paul Godfrey: So there will be some additional costs due to mitigation, which have not yet been defined. 

There are many other criteria in addition to cost that we take into consideration; we are not going to 

simply do a bike-ped bridge because it's less expensive. 
 

Comment: People who tend to be cost driven are going to look at that number and see that it's yellow and 

not consider these points you've just made. 
 

Carol Morris: But people who think the historic aspect is the most important will only look at that criteria, 

and people who think bike and pedestrian access are most important will only look at that. That's why we 

have a range of criteria. 
 

Comment: Those people are not in Augusta. I just don't think we should be weighting dollars. 
 

Gerry Audibert: Well, at this point there is no weight applied to anything, so right now they're all 

considered equal. 
 

Paul Godfrey: The next category is travel time costs. We looked at the overall delay, how many hours 

were people waiting at traffic signals, and congestion, and we look at that by multiplying the weighted 

average value of time ranked by range. 
 

Question: It occurs to me that there would be a travel delay for the bike-ped option. 



 93 

 

Paul Godfrey: There absolutely is. 
 

Comment: But it's showing green. I think for some people that is a very unacceptable travel delay. 
 

Paul Godfrey: Yes, and we've looked at that, and we're happy to provide the detailed data with you, and 

show why we believe there are benefits to the bike-ped option with a four-lane Sarah Long. And that 

those benefits to some degree offset the delay. For the traffic crossing the Memorial there is additional 

delay, but for traffic crossing the Sarah Long there is improved travel time. This provides a balance and it 

ultimately ended up being green. 
 

Russ Charette: And there was also improvement in traffic in downtown Portsmouth with that option. 
 

Question: You have a four lane Sarah Long, but you have traffic light at controlled intersections that you 

don't have now. 

Paul Godfrey: Yes. We absolutely took that into consideration.  

Question: What does that mean? 

Paul Godfrey: The amount of delay is less with the four-lane bridge, because we have two through-lanes. 
 

Question: But you can't coordinate the lights because of river traffic. 
 

Paul Godfrey: Yes, but when you don't have river traffic you have increased service and can coordinate 

the lights. So it is a net gain. 
 

Comment: I think the issue about traffic delay reinforces the need to separate the bridges within the study. 

Having traveled from a to b, where a and b are a straight line across the Memorial Bridge, I don't see how 

going through the back streets of Kittery and Portsmouth to go over a six-lane on Sarah Long would not 

have a travel cost. I feel that that lends more argument that all criteria should be separated for each 

alternative. 
 

Paul Godfrey: Okay. So suppose we separate the bridges, if I want to understand the traffic patterns for 

the bike-ped Memorial option, what are you going to assume on the Sarah Long? Whether it's a two lane, 

or a four lane, these all have an effect on the capacity of the bridge. I don't disagree that there are some 

criteria that could be separated, but for some criteria, and traffic is one, where you have to look at the two 

bridges together. 
 

Bob Landry: Why don't we pull out criteria that can be separate, and then list what needs to be combined? 

 

Paul Godfrey: Yes that's a good idea, but I'm telling you that some criteria simply cannot be separated 

because we won't get the proper perspective. 
 

Comment: I would have to see the numbers that would argue that the bike-ped option would be green 

when combined with a four-lane bridge on Sarah Long. People aren't going to believe it. 
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Comment: Especially when it's only a 50-million dollar difference to have an actual bridge that 

carries all vehicles. 
 

Paul Godfrey: Absolutely, and again I'm happy to share the data that makes us understand. 
 

Comment: I want to emphasize that; it's how each individual bridge weighs in on that option. Even if an 

option is combined, each bridge will experience its own specific negative or positive effects. 
 

Paul Godfrey: And again, for certain criteria you can split the bridges, but for traffic we absolutely have 

to look at the two bridges together. 
 

Carol Morris: When we look at mobility, we look at the traffic system in the area as a whole. In some 

areas traffic is better and in some areas its worse, but as a whole, over the system, do the traffic conditions 

improve? You're focusing here on the one area where traffic will be worse without taking into 

consideration all of the other areas that improve. 
 

Paul Godfrey: Let's look at that, and we'll show you our research and than you can see what we see. 
 

Comment: I think when you answer a question you talk about bridge capacity. We're asking about how 

we as individuals get to use that bridge capacity. And you have impacts on city roads and city streets but 

you say nothing about the state roads. 
 

Paul Godfrey: And generally how I would say that we look at that in terms of intersection level of service. 

We ask do we have long waits at intersections depending on the alternatives, yes or no. 

Question: What about traffic levels on streets themselves?  

Paul Godfrey: We can compare volumes. 

Gerry Audibert: I think graphically we can show the mobility issues, just color-coded. 

Question: For the sake of the study, did we decide what rehab actually means, how it is defined? 

Paul Godfrey: Simply put, it's likely a combination of replacement and rehabilitation for either of the two 

bridges. 
 

Bob Landry: On the Memorial, current plans show replacement of the lift structure. Rehab plans are 

mostly replacement. On the Sarah, we'd be replacing existing spans 
 

Question: Are you talking to the Portsmouth Planning Office and asking them if you close a bridge, 

what's their opinion of how they want traffic to change, because this will impact them. 
 

Paul Godfrey: And that's part of the detail that you don't see, if we see that there's an intersection in 

downtown Portsmouth where this creates problems, we take that into account as part of the alternative 

and devise an intersection improvement. 
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Question: I suggest talking to Portsmouth Planning Board and see what they think about all of this. (Note: 

Steve Parkinson, Portsmouth Public Works, is on the Steering Committee.) 

 

Paul Godfrey: Moving along, we also worked on a local economic impact survey for the local business 

impact assessment, assessing whether the alternatives affect those businesses negatively, positively, or 

had no change. 

Russ: You've got a yellow for 1.0. My suggestion would be red or green, no yellow.  

Paul Godfrey: I agree with that. 

Carol Morris: We do have the report on the local economic impact surveys and we are waiting for final 

DOT comments. It will be on the website within the week. 
 

Paul Godfrey: We also looked at regional economic impacts; Charlie Colgan is giving us an assessment 

of regional impacts. 
 

Question: None of the alternatives would have any measurable effects so why are we doing it? 
 

Paul Godfrey: It's all going to be yellow because Charlie has determined that there's going to be no net 

change regionally. 
 

Question: If the no build alternative is red, does that mean that that neither bridge has been repaired? 
 

Paul Godfrey: The no build option assumes that there is no Memorial Bridge and the Sarah Long has been 

reduced from a 20 ton to a 10 ton loading. 
 

Question: I would like to submit that without the Memorial Bridge, meaning the bike-ped option, there is 

no way these are yellow, it would be red. 
 

Carol Morris: Yes, there would be a negative impact in downtown Kittery. 
 

Comment: And Portsmouth. 
 

Carol Morris: Less so, but we are considering that to be a local issue rather than a regional issue. 

Regionally - the big picture - there is no impact because someone who decides not to go to a specific 

business because it's less convenient will likely go to another similar business within the same region. 
 

Question: So how is that not a red impact on the business there now? 
 

Paul Godfrey: Under the No Build alternative, the Memorial Bridge is not there at all, so from a business 

perspective that is worse than the bike-ped option because you are still able to accommodate those who 

use the bridge in a bike-ped capacity. 
 

Question: We're getting confused between local economic impacts and regional economic impacts, so 

what is the geography of the "region". 
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Paul Godfrey: The region is the area that this study encompasses. 

Question: Is this concentric with local or does it mean Dover and Newington? 

Carol Morris: Let's define that specifically and get back to you. 

Paul Godfrey: Yes, let us define what those are so folks can better understand what we mean when we say 

local and when we say regional. 

Carol Morris: We will make sure we have that for next week's meeting. 

Question: The matrix says regional / local, so local is not supposed to be in the matrix? 

Carol Morris: That is a mistake, one should say local, and one should say regional. 

Question: The map of the study area was Kittery and Portsmouth, not Rockingham or York County. 

Question: So regional doesn't include Dover or Ogunquit?  

Paul Godfrey: I am going to confirm that with Charlie Colgan. 

 

Comment: If any of the alternatives reduce the overall capacity, than there will be an economic impact as 

evidenced in Cape Cod. We lost a lot of business when people waited three hours to get over the bridge. 

Are we going to see Charlie's study? 
 

Carol Morris: Yes. 
 

Bob Landry: But none of the alternatives reduce capacity. 
 

Comment: But you're eliminating one bridge entirely; you're going to have to prove it to me. 
 

Question: Are these costs based on replacing the current structures and designs as they exist today, or are 

we still talking about using maintenance free designs and materials? 
 

Bob Landry: That's the replacement option. 
 

Gerry Audibert: If the rehab alternative is chosen, it's based on replacement to the best extent we can. 

Under the replacement option we would be building a more modern bridge, both options take into account 

maintenance costs, so yes it's based on real costs. 
 

Historic 
 

Paul Godfrey: The next section is on historic criteria. Here we evaluate impacts to National Register 

bridges based on alternative, whether it remove/replace both, remove /replace one or rehab both. 
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We also have other Historic/Historic Eligible Resource Impacts, we will evaluate these based on impacts: 

does the alternative have an adverse effect, no adverse effect or no effect. 
 

Question: Based on this narrative we have an inconsistency, you describe other historic resources as 

yellow, and some as red. 
 

Paul Godfrey: Okay, thank you. We do want to be consistent. 
 

This next section is on archeological impacts; we will evaluate impacts to archeological resources based 

on alternative and whether they're high value/location, high value/artifact, or no impact. 
 

Question: Our archeologists looked at this and did not understand how you came up with this. It sounds 

like impacts are being judged on the basis of a predicted model rather than faze one, phase two 

fieldworks. And archeological resources do not have a high value because of location, I think you are 

looking at maps and making predictions. 

 

Paul Godfrey: This is out of my league for explanation, we need to put Ellen in touch with the state 

archeological folks to make sure we're rating this consistently. We will do that. 
 

Gerry Audibert: We recognized there are shortcomings in this section, we need to get everyone together 

to talk about how to be consistent. 
 

Natural Environment 
 

Paul Godfrey: The next section is natural environment. Looking at short-term river quality impacts, we 

look at it based on the alternative depending on the number of piers. We look at the range of piers 

constructed and rate it from lowest to highest amount of impact. 
 

The next criteria in this section is air quality assessment. We evaluate this by looking comparing each 

alternative against National Ambient Air Quality Standards. If it increases it would be red, and if it's 

below that it would be considered green. 
 

The next section is aquatic habitat; we will evaluate short-term river quality impacts based on alternative 

depending on number of piers. 
 

The next criteria is access to river, I do not believe there is any impacts to access to rivers so it's all 

ranked the same. 
 

The next criteria are threatened and endangered species. I'll come back and clarify this section at the 

public meeting as I am not sure why this is ranked the way it is. 
 

The next criterion is floodplains and floodways. We based this on the amount of square foot impact. We 

evaluate the impacts to floodplain/floodway by alternative (range based on square foot impact). 
 

Question: I want to go back to air quality for a second, which standard are you talking about, PM10 or is 

it a regional standard? 
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Paul Godfrey: It was a hot spot analysis. 
 

Physical Environment 

 

Paul Godfrey: The next section is on physical environment impacts. The first criterion is neighborhood 

impacts. We identified five neighborhoods within the study area, and determined whether each alternative 

increased roadway traffic through none, one to two or three to five neighborhoods. 
 

Comment: I live on Badgers Island and I'm not the least bit concerned about increased traffic on Route 1, 

but I am worried about the impact on my neighborhood with the bike-ped option. I would consider that to 

be red, not green. I think that traffic volume is the wrong measure for neighborhood impact. 
 

Paul Godfrey: So in your opinion, maintaining traffic volume trumps decreased traffic volume in your 

neighborhood? 
 

Comment: Yes, a trip to downtown Portsmouth will now take me ten minutes when it used to take me 

two. 
 

Paul Godfrey: And that issue is covered by the negative rating of the bike-ped bridge in the access to 

downtown Portsmouth criterion. This criterion is addressing the desire to limit increased traffic volume 

within neighborhoods. 
 

Carol Morris: Perhaps we should call it neighborhood traffic impacts because what you are concerned 

about - your lack of access to Portsmouth - with is measured in other areas. 
 

Comment: I don't think it what I'm concerned about has been adequately addressed. 
 

Paul Godfrey: We have a downtown accessibility criteria. And your concern is addressed there. 
 

Gerry Audibert: So we may have a couple of subsets in these criteria. 
 

Paul Godfrey: The next criteria is publicly owned property impact: how much of that property is 

impacted. We are simply looking at the physical amount of property that is impacted and we rank this 

from lowest impact to highest impact. This is the same with the next criteria: commercial property 

impacts. There is a range of square footage identified as impacted under each alternative and we rank 

from lowest to highest. The next criterion is residential property impacts, and we rank this the same way. 
 

We also look at business or residential displacement as the next category. We rank that by the number of 

properties that are displaced by each alternative. 
 

Question: So these are based on what would actually happen with the eight alternatives? What properties 

would be taken or how much? 
 

Paul Godfrey: We have conceptual design plans that show the design and the resulting slope limits (which 

effects the amount of property that needs to be taken) and we look at that in relation to the properties. 
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Question: Why wouldn't you put commercial and residential property under their highest, why put a 

ceiling? Why not just put greater than 3400? 
 

Paul Godfrey: We could do that. The upper range of 5100 is the maximum amount that we've determined. 
 

Carol Morris: Most of the impacts result in taking a small slice of these properties. 
 

Paul Godfrey: The next section we looked at noise. We've identified any alternative that would increase 

noise levels. We measure this and ranked them accordingly. 
 

Regulatory 
 

The next section is on regulatory impacts. We looked at US Coast Guard permitability, and whether each 

alternative is permitable. We also looked at other state and federal regulatory permitability, and assessed 

if other state and federal permits can be obtained based on each alternative. We also made an assessment 

of required NEPA documentation. This is similar for all the alternatives. 
 

Resources 
 

The last section is resources. These are all to be determined; we are going to be looking at historic and 

other 4(f) resources. 
 

Carol Morris: 4(f) is a separate state and federal regarding historic resources. 

 

Question: How are we predicting what future marine loads will be? 
 

Paul Godfrey: We did not look at what the potential increase in volume would be, but we sat down with 

the Coast Guard and discussed what types of ships we want to accommodate and this has been factored 

into the design of the alternatives 
 

Please remember that this matrix in front of you will change; we've received good feedback today. 
 

Comment: Putting the colors in each box is going to be a lightning rod at the public meeting. I don't think 

people will be able to look at this as a draft; people are going to see things as red (bad) that they didn't 

expect to see as red. People have certain expectations of where we are and expect to see certain 

alternatives eliminated and they are not. 
 

Paul Godfrey: Ok, so you're arguing to present this later 
 

Comment: I would say that up until this meeting the credibility of the study has been very high, and now 

we need to know how you got to this conclusion in terms of impacts. I think you need to hold back on 

distributing this because we have concerns in certain areas that have not been addressed. 
 

Carol Morris: We know the local and regional economic impact is an area of concern, what else? 
 

Comment: The loss of the existing Memorial Bridge with vehicle traffic. 
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Comment: it would be better if this group saw the breakout with just numbers before you present it to the 

public. 
 

Comment: People will see this and think there is no way to change it and that will cause the study to lose 

credibility. 
 

Gerry Audibert: I feel a need to show progress in the study - how can we fill the need to show progress? 
 

Comment: Don't have any colors, show the numeric criteria for the matrix and take out the colors. 
 

Gerry Audibert: That's a point well taken. 
 

Comment: You want people to see what you're doing without thinking you've made your conclusions and 

the colors feel like you've made conclusions. 
 

Comment: It will be good for people to see the physical condition of the bridge, and the pack rust. This 

will increase the credibility, and then show the alternatives. 

 

Comment: If you flag the criteria that this group had concerns with, people with see that as progress and 

people will see that you've received input. 
 

Bob Landry: How about if when we go through the evaluation items, we can give examples of the 

obvious situations and apply colors, but not put any colors on the actual matrix. 
 

Comment: There were a couple of categories where there was not enough information provided as to how 

you came to some of these conclusions. We should have that information at the public meeting. 
 

Gerry Audibert: Would it be better to show each alternative separately and show impacts to Memorial 

and impacts to Sarah and compare them? 
 

Comment: Yes. 
 

Comment: I think you need to keep in mind that we had the opportunity to experience a bike-ped option 

for the Memorial in November when the bridge was being repaired and it was not a good thing. This will 

be red flag to a lot of people. 
 

Paul Godfrey: I understand that and the criteria are going to address those concerns. 
 

Meeting ended at 3:30 pm. 
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Kittery Trading Post, Kittery, Maine 
 

Attendees: Steve Workman, NH Seacoast Greenway; Cathy Goodwin, Greater York Region Chamber of 

Commerce; Doug Bates, Greater Portsmouth Chamber of Commerce; Jonathan Carter, Town of Kittery; 

John Carson, Kittery; Mary Ann Conroy, Town of Kittery; Gail Drobnyk, Kittery; Jim Spencer, Golden 

Harvest; Stephen Kosacz, Autoworks, Kittery; Roger Maloof, Naval Shipyard; Laura Black, NHDHR; 

Linda Wilson, NHDHR; Ken Herrick, Albacore Park; James Horrigan, Portsmouth Conservation 

Commission; Peter Somssich, Portsmouth Democrats; Ben Porter, Save our Bridges; Peter Michaud, 

NHDHR; Leigh Levine, NH FHWA; Chris Holt, Portsmouth Pilots; Nancy Carmer, Portsmouth 

Economic Development; Bob Landry, NH DOT; Gerry Audibert, MaineDOT; Russ Charette, 

MaineDOT; Carol Morris, Morris Communications; Paul Godfrey, HNTB; Benjamin Ettelman, Morris 

Communications. 
 

Meeting began at 2:05 pm. 
 

Carol Morris: Thank you very much for coming to the Steering and Stakeholder Committee meeting for 

the Maine-New Hampshire Connections Study. The purpose of today's meeting is to go over the progress 

of the study over the past six weeks and to update you on the study schedule. Before Paul Godfrey shares 

that with you I thought it would be helpful to revisit the study's objectives. We started this study a little 

over a year ago with an aggressive schedule because of the existing condition of the bridges. We knew 

from the beginning of the study that Maine and New Hampshire DOTs had different priorities for the two 

bridges. The purpose of the study has been to identify the best long-term solutions to what is a very 

complex and expensive process. The study data that we're gathering is going to help the two states 

balance their priorities. The key aspect that the study team wants to stress upon you folks today is that the 

two DOTs need to find common ground and agree on a solution. In order to move forward we need to 

achieve common ground and today that is what you folks are here today to help us with. Once we reach 

the stage where we have two to four alternatives rising to the top, we will look at timing, implementation 

and funding; those are going to have a large impact on what the final recommendation is going to be. 

With that I would like to open the floor to questions. 
 

Roger Maloof: I read the minutes from the last public meeting and it seemed like there were a lot of 

things left up in the air. 
 

Carol Morris: One of the things that we are trying to address is that there was a sense at the last meeting 

that New Hampshire could go ahead and build a replacement for Memorial Bridge by itself, and where 

that may be true from an initial funding perspective, they made it clear that Maine will still be expected to 

fund half of the project. So this has to be a joint decision where the two agencies find common ground 

and common priorities. 
 

Roger Maloof: It was implied that if we build a ped-bike bridge, it would not be a state maintained bridge, 

it would be a city maintained bridge. 

Carol Morris: It is my understanding that that is a negotiable point. Is that correct? Bob Landry: No. 

Gerry Audibert: Yes. 
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Carol Morris: There is still some disagreement there, and that is where that stands. 

Ben Porter: Where would the capital funds for the bike-ped bridge come from? 

Carol Morris: It is my understanding that there are funding sources for those types of bridges but it comes 

from a different pot of money. 
 

Ben Porter: My questions, what are those places that the monies come from, state, local, federal? 

Carol Morris: It will come from a combination of federal and state for capital costs. 

 

Steve Workman: What concerns me is that transportation enhancement is the typical pot for bike-ped 

projects, and to even suggest that we build a bike-ped bridge as a replacement for the Memorial would 

completely drain the bike-ped money for both New Hampshire and Maine. That would start an outcry 

from trail and bike groups from both states. (NOTE: NHDOT has $3 million per year for Transportation 

Enhancement projects.) 
 

Gerry Audibert: I'd like to mention that where the money comes from and how we get it is beyond the 

scope of the study. When we complete the study we will move on to exploring funding options and that 

money could be Tiger money, Tiger-like money, bond money. It will most likely be a combination. 
 

Carol Morris: Timing, funding and implementation are going to be the last thing that we look at when we 

reach the final few alternatives. I can't specify how monies will be allocated but at that point of the study 

those questions will be nailed down as being part of the final recommendation. 
 

John Carter: We did quite a bit of work after the last meeting about Tiger II money and I don't see that on 

the agenda. Are we going to have another meeting regarding the Tiger II grant? 
 

Gerry Audibert: No, I think we are getting confused with what the purpose of the study is as opposed to 

how we will achieve funding for the final recommendation of the study. I can't speak about the Tiger 

grant, that is a decision that is made at the highest level of Maine and New Hampshire DOT with 

governor approval. 
 

Peter Somssich: I'd like to read a comment on behalf of the Portsmouth Democrats: In light of the current 

determination by the DOTs that Memorial Bridge cannot be rehabbed, and in line with the goal of the 

study to weigh options and recommend the future of the bridges. I would like to move to remove the 

option of a bike-ped bridge from all of the alternative options we are considering. We feel as though this 

severs our relationship with the communities across the river and threatens the livelihood of businesses in 

the downtown Portsmouth area. Since our responsibility is to select and whittle down the options, and 

since I have not heard any real support for this option, I would like us to consider dropping that option 

entirely. 
 

Carol Morris: I understand your point, and I want to speak to the process. If you folks would like to 

informally vote on that comment, that's fine, it will be recorded and in the record. But the DOTs and the 

data are the decision-making factors as to what decisions are made and what alternatives are removed 

from consideration, not popular sentiment. 
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Peter Somssich: I though the recommendations of the study group were to be considered by the DOT. If 

the study group doesn't support an alternative and it is still being considered, why are we involved at all? 
 

Carol Morris: The public process for a study like this involves public input and you folks have had a great 

deal of influence on what has happened. If you reflect on the actions of the study, I think you will agree 

with that, but the final decision lies with the two DOTs. Peter Somssich: But we have eliminated certain 

options? Carol Morris: Yes, based on data. 

Peter Somssich: Well someone needs to support this option, if one of the DOTs supports this option than 

they need to come forward and say that. 
 

Gerry Audibert: Carol Morris is absolutely right, any reasonable alternative can be brought forward 

by anybody and must be considered. 
 

Peter Somssich: We don't have the tunnel alternative on the list anymore? 
 

Gerry Audibert: That's right, we did at one point in time, but because of cost and environmental concerns 

it was dismissed. Alternatives can be dismissed but it has to be for just reason. 
 

John Carson: It seems to me that there is a momentum that this study is going to support the bike-ped 

bridge. That is not in keeping with the responsibility of Augusta and Concord to support the economic 

infrastructure of this area. The bike-ped option exists only because of narrow desires of certain groups, 

and because the State of Maine does not support Southern Maine. 
 

Gail Drobnyk: I would like to thank Peter Somssich for his statement. When you say this is based on data, 

I question the validity of the data that was presented at the public meeting. I had heard that you were 

asked to have the survey people from UNH conduct the surveys and you did not use them. The 

presentation at the public meeting was way off base and the data was misrepresented. 
 

Carol Morris: Ok, thank you for your statement. 
 

Chris Holt: You stated that the DOTs have to find common ground. Do we have any sense of a common 

ground? How far apart are we, who wants what, who needs what? 
 

Carol Morris: It would not be productive to go through the specific areas of concern but they both agree 

that the study needs to be completed. 
 

Chris Holt: Is it just a money issue? 
 

Carol Morris: MaineDOT believes that from a state perspective, the bridge of the most concern is the 

Sarah Mildred Long. New Hampshire has, through legislative directive, prioritized the Memorial Bridge. 

But we have not reached the point where we have two to four viable options on the table for the two states 

to sit down and look at. That's where we hope to move the study forward to and I understand your 

frustration but in order for action to be taken, we need to move ahead. 

 

Roger Maloof: Do the local towns have to pay to build the bike-ped bridge? 
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Gerry Audibert: Funding is still yet to be determined, but I don't believe the towns would have to pay the 

capital costs for a bike-ped bridge. 
 

Gail Drobnyk: The thing with regard to the bike-ped bridge is it is tearing apart the community. If you 

build a bridge that only allows bikes and pedestrians to cross, you have divided a community. 
 

Carol Morris: I understand. 
 

Steve Kosacz: I've attended a significant number of these meetings and my understanding is that as a 

result of the traffic studies that have been done, if a bike-ped bridge is built, they have to enlarge the 

Sarah Long bridge by two lanes. Has that changed? 
 

Carol Morris: Yes, and we will be touching on that in a bit. 
 

Ben Porter: I'd like to echo the comment about the economic study. If you lose up to 40% of revenue on 

the Kittery side and 20% on the Portsmouth side, that will result in a number of businesses disappearing. 

The study conclusion was that there would be no regional net loss. I would challenge that because when 

you lose lynchpin businesses in a community you have a cascading effect and it becomes a regional issue. 

I was very disappointed with the economic analysis. 
 

Roger Maloof: From a data standpoint, it seems like we are talking about future economics. We need to 

bring into the equation the fact that we are bringing in trucks and goods and by removing that option we 

are removing the ability to grow. That should be part of the decision process. 
 

Cameron Wake: I'd like to mention that we need to consider that the economic growth in the future will 

be different; we can't discount growth based on a different transportation system. I'm not arguing for or 

against the bike-ped option, I'm just saying it's not just about cars right now. 
 

Carol Morris: That is certainly one thing that planning studies everywhere are grappling with right now 

because it is hard to tell what will happen in the future. 
 

James Horrigan: I think we need to look at the here and now. I'm all for alternative energy but let's not 

throw out the baby with the bathwater; we need to get back and forth between the communities. The bike-

ped option ought to be thrown off the table. It's a waste of money; if people want to ride their bikes let 

them go over the Sarah Long Bridge. 
 

Chris Holt: Removal of the bridge totally is still an option right? 

 

Ben Porter: That was taken off the table a long time ago. 
 

Carol Morris: I'm going to defer that until we share some of the new information we have with you. 
 

Chris Holt: If that were still one of the options, not having a bridge would be worse than having a bike-

ped bridge. 
 

Carol Morris: One of the aspects of this study that we identified as being of great importance is the bike 

and pedestrian access between the communities. 
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Linda Wilson: If data is driving this, and a lot of new data has been accumulated, we need to see the new 

data. 
 

John Carson: When we started this, there was going to be a transportation solution at the end, now there is 

a transportation / political solution. How does that interaction work, who trumps who here? 
 

Carol Morris: That's a good question, my understanding is no matter who makes the final decision, and it 

is still in the hands of the two DOTs, we still need to finish the study in order for a decision to be made. It 

is not going to be rushed by opinion or politics. 
 

Gail Drobnyk: From the beginning its been said that both DOTs will abide by the results of the study. I'm 

hearing Maine trying to unduly influence the results of the study. 
 

Carol Morris: Both DOTs have strong opinions and differing priorities. I have not heard either DOT say 

that they would not abide by the results of the study. 
 

Peter Somssich: My understanding was that the request for Tiger II funding has a deadline of July 16
th
, 

and there is an issue that the study won't be concluded by that time which would prohibit the two DOTs 

from applying. Is that true or not? 
 

Carol Morris: I am going to say that the answer to that is not yet clear. I think we need to move on so you 

can get a chance to see the new information we have here. I appreciate you guys coming here today. Paul? 
 

Paul Godfrey: I'm going to share what we have been looking at over the past six weeks. There has been a 

lot of new discussion going over aspects of the data that we might need to revaluate. In defense of the 

process, we have not reached the point where we have made any conclusions. There is a sense that certain 

alternatives are favored, I want you folks to know that that is not the case. Data does not lie, at the end of 

the day the economics of the region are important and we know that the connection of the two 

communities is important. These are aspects of the study that you helped us identify and will be evaluated 

when we look at all of the criteria and start to sort through all of the alternatives. 

 

One of the things we have been doing is going back and looking at the key assumptions. Assumptions are 

what drive a lot of the data. We wanted to make sure we looked at everything in the correct manner, and 

now is the time to revisit all of our assumptions and make sure that we are still on the right track with 

regard to the goals of the study. 
 

The past six weeks we have gone back and revisited traffic growth assumptions. We looked at the bridge 

traffic capacity. We looked at the bridge alternatives assumptions themselves to make sure we have 

considered all possible viable options. In looking at possible alternatives we found that we didn't fully 

evaluate an option that we need to look ate and so we have a new alternative to get your feedback on. 
 

The other thing we have been doing is moving forward with the dismissal of the Memorial rehabilitation 

option based on the bridge inspection report. That documentation is in place, it will be reviewed by the 

DOTs and the Federal Highway Commission will review it. 
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We revisited the traffic growth assumptions. These are the actual traffic growth numbers per year that we 

determined. We determined these numbers through a host of pieces of information. We looked at historic 

growth, we talked to Kittery, we talked to Portsmouth, we looked at comp plans, we talked to the 

shipyard, we looked at where the hospital was going and came up with a reasonable growth forecast. We 

went back and dug through this data again, and some of the key things that we evaluated were job growth 

at the shipyard. We looked at the population growth in Kittery and Portsmouth, what the numbers have 

been and what they are moving forward. We also looked at the potential job growth. I want you to know 

that we have been revisiting this data to make sure it's correct. We have validated the traffic growth, the 

documentation is in front of Maine and New Hampshire DOT and they are looking to confirm that data. 
 

Moving onto the next piece, as you are all aware, the Sarah and the Memorial are movable bridges. When 

they go up, vehicle traffic cannot cross. The assumption we had originally was, as is allowed by CFR33, 

US Coast Guard Regulations, the bridges can lift twice an hour between May 15th and October 31st. That 

was the assumption that we used originally and it allowed us to determine a capacity. We went back in the 

last few weeks and we looked at what is actually happening in terms of bridge movement. We looked at 

July of 2008 and there were 23 peak hours during the weekday in that month. We found out that the Sarah 

Long during the summer weekday peak hour did not open eleven times, during the peak hour the bridge 

opened once eleven times, and it opened twice during the peak hour only once. 
 

The Memorial Bridge movement was a little different, it opened zero times twice in the peak hour of July 

2008, it opened once 16 times and it opened twice five times during the peak hour. 
 

This is important because if the reality is that the bridges are opening less than two times an hour, the 

bridge allows more capacity than we originally assumed. What we concluded was that our original 

assumption of two lifts per hour was probably a little over-conservative. Even though it's allowed by law 

to make that assumption it's more appropriate to look at the bridges from a one lift to zero lift perspective. 

We went back through and reran the traffic demand model and I will share those results with you in a 

moment. 
 

When we increased the amount of traffic that was allowed to travel over the bridge we found that the 

intersections on each side of the bridge were experiencing congestion. So we had to look at the 

throughput capacity. 
 

Peter Somssich: Isn't it a requirement that the Memorial Bridge be opened a certain amount each hour? 
 

Paul Godfrey: CFR33 is a regulation that requires that if a boat wants to go through from May 15
th
 to 

October 30
th
, and it is not a particular size or shape, the bridge will open every thirty minutes. So the 

Memorial Bridge is required to open every thirty minutes if there is a vessel waiting. If there is no vessel 

waiting they do not have to open. If a larger ship comes up the river the bridge opens immediately. The 

charts that we looked at showed us what was actually happening in terms of how often the bridge needed 

to be opened. The majority of the lifts were once per hour. 
 

David: Did you just look at July or is that just representative? 
 

Paul Godfrey: That is a good representative month. 
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Mary Ann Conroy: When you looked at the trip demand assumptions, did you look at the growth in 

Kittery outlets? 
 

Paul Godfrey: Yes, we did. Okay, the data you see here relates to us revisiting the analysis of the bridge 

traffic capacities. I will point out the important aspects of the numbers. The I-95 Bridge can handle almost 

5,800 cars in the peak hour. In the year 2035 under the alternative of the Sarah Long and Memorial only 

opening one time per hour, we found that this bridge can handle the demand. From the Sarah Long 

perspective we increased the capacity from 1000 to about 1250. The Memorial's capacity increased as 

well. We were able to determine that under this alternative we had acceptable levels of service. 
 

Steve Kosacz: Are they assuming that when either one of the bridges go up that traffic takes another 

route? 
 

Paul Godfrey: The travel demand model is dynamic, it does think, so there are some trips that shift from 

one bridge to the other. For the most part we assume that traffic will wait in the queue and than cross back 

over. 
 

Cameron Wake: How much uncertainty is involved in these numbers? 

 

Paul Godfrey: The point of the exercise is not to try and validate these numbers, when revisiting this we 

try to understand all of the different scenarios based on our assumptions. We found that our numbers may 

be a little conservative. We are doing a sensitivity analysis to determine if we should be estimating based 

on one lift instead of two, and then we find out how that affects our assumptions. 
 

Cameron Wake: So if you've done the sensitivity analysis you would be able to tell me what the 

uncertainty in those numbers are. You don't just run one analysis, you run a number of analyses. I think 

your answer to my question is that you don't know what the uncertainty is. You've run a model and you 

don't know if the uncertainty is 10% or 50%. 
 

Paul Godfrey: No, the sensitivity analysis was on the bridge. You're right, we ran one set of numbers and 

assumed a certain amount of growth in Kittery and in Portsmouth, etc. That is typical of transportation 

planning. 
 

Peter Somssich: Paul, what about three lifts per hour? 
 

Paul Godfrey: We didn't have any cases of three lifts per hour. 
 

Peter Somssich: I know we didn't but we're talking about the future. What if shipping increased? 
 

Paul Godfrey: I talked to the Coast Guard, and other folks who know a lot about waterway capacity. One 

of the things we want to understand is what is the picture in the future. We looked back as far as the 

1970s in terms of bridge lift data and we found that the number of bridge openings is not increasing. 

From our position, we see that the bridges are going to open about the same number of times as they do 

today. 
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We also looked at the capacity if there were no lifts during the PM peak hour. The answer is the same. 

Under the scenario where you have the six lane I-95 Bridge, and the Memorial, the Sarah Long's capacity 

stays the same even at no lifts in the PM peak hour. 
 

We also have alternatives with the bike-ped option on the table, so assuming the Memorial is a bike-ped 

and handles no capacity for vehicles, what happens to the capacity at Sarah Long? Under the previous 

assumption of two lifts per hour we found that the Sarah Long hit maximum capacity by 2035, and we 

concluded that we needed four lanes. If the Sarah Long lifts once per hour under this alternative the Sarah 

Long fills up as well. So the answer is the same regardless and for this alternative we still need to look at 

a four lane Sarah Long if the Memorial Bridge is closed to vehicular capacity. If we assume zero lifts per 

hour in the PM peak hour, the capacity increases to 1800 vehicles in each direction and does not fill up. 

So if the Sarah Long Bridge can handle 1800 vehicles traveling in each direction during the PM peak 

hour, there does not need to be a four-lane replacement. 
 

John Carson: Have you done any additional analysis on unusual or high volume days? Portsmouth is 

an event city and there are times when the bridges are very backed up. I assume that is not in your 

numbers. 
 

Paul Godfrey: No, it is not. This is an average summer weekday afternoon. So July, August, part of 

September, Monday through Thursday, 3:45 to 4:45. 
 

John Carson: But the bridge has to be there not just for average traffic. 
 

Paul Godfrey: There will be many times during the year when these capacities will be exceeded; when we 

do transportation analysis we don't model the worst conditions. If we designed for the worst conditions 

we would be over-designing in terms of capacity. We try and take the upper tier of normal traffic 

conditions and in the summer time, PM peak hour, with tourists and residents, we get a good idea of that 

window of the highest average conditions. 
 

John Carson: What if the Seabrook Power Station goes into meltdown? That is a fatal consideration right 

there. 
 

Paul Godfrey: That is part of our evacuation determination and when we evaluate the evacuation routes in 

the event of a crisis, the removal of the vehicular component for the Memorial Bridge scored very poorly. 

This determination explores whether under this alternative whether two lanes is a viable option for the 

future on the Sarah Long. Evacuation considerations are carefully and thoroughly considered separately. 
 

When we modeled an 1800-vehicle capacity on the Sarah Long we ran into another challenge: we found 

that the proposed intersections did not have enough through-capacity to handle that increase. The plan is 

that if we want to achieve those numbers we need to look into doing something greater for those two 

intersections. 
 

So the bottom line is that it is likely that we are going to revise our capacity assumptions. If we do that we 

will need to revise our intersection design for that alternative. 
 

Roger Maloof: The Naval Yard has a different peak time, was that analyzed? 
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Paul Godfrey: Yes, we analyzed the hour of 3:45 PM - 4:45 PM, so yes that is when the shipyard lets out. 
 

Peter Somssich: You talked about the traffic capacity under the removal of the Memorial Bridge option, 

where do the pedestrians and bicyclists go? 
 

Paul Godfrey: The removal is meant to infer the removal of vehicular capacity, this assumes the 

Memorial Bridge as a bike-ped bridge. 
 

I know this is patience-testing to revisit these alternatives but it is very important because if we can 

achieve higher bridge traffic capacity on the Sarah Long, Maine and New Hampshire DOT may not need 

to consider a four-lane bridge and that is important to consider. 

 

Ben Porter: In November, we received a newsletter that said "study identified all alternatives" and all is 

emphasized in the newsletter, it's not something I added. So that was not correct? 

Carol Morris: We believed it to be correct at the time. 

Paul Godfrey: We have not been holding this alternative in the wings. 

Peter Somssich: So we can come up with alternatives as well? 

Paul Godfrey: If there is a viable alternative that has merit, than it will be considered. 

We have a new alternative for the Sarah Long. We call it the Hybrid Bridge. It is similar to the mid-level 

bridge we had on the table that was dismissed earlier in the study due to impacts of trying to get the rail 

line up to the level of the roadway. The design comes from the Steel Bridge in Portland Oregon. This 

design has the rail and the roadway on the same deck. They are not separated. The advantage is that it 

allows us to get the roadway higher up in the air and this is an advantage because if we can reduce the 

number of lifts necessary for river navigation than we can increase capacity, like we were just talking 

about. The design also allows us to take that single deck and lower it to the railway where it is today, so 

there is no impact on the rail line. 
 

Chris Holt: That's only on the span? 
 

Paul Godfrey: Correct. 
 

This could likely mean that the Sarah Mildred Long only needs two lanes regardless of what it is coupled 

with in terms of the Memorial Bridge. I'll give you folks a bit of a description of the bridge. As I said it's a 

single deck, today there are two decks that move up and down. It would be about 80 feet off the water, 

today it's about 10 feet. It has a six percent approach grade. It would be bigger, taller and higher in the air. 

The pros are that it can reduce the number of Sarah Long Bridge openings by 70%. That is big. The cons 

are that it will likely cost more; it will have the rail in the road, but we did plan for the rail to be in the 

middle of the road do vehicles do not drive on it. Also, when the train comes through the deck lowers, and 

vehicles cannot travel through. 
 

Peter Somssich: Does that mean the bridge itself is going to be much wider? 
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Paul Godfrey: The previous cross section was 36 feet, and this span is 40 feet. Just within that span it 

would be four feet wider. 
 

Peter Somssich: Is it pedestrian and bike friendly? 
 

Paul Godfrey: We have a four-foot shoulder, it could possibly be wider. We tried not to get bogged down 

in details and make a middle of the road assumption for the study. 

 

Peter Somssich: Is that four feet shared by bike and pedestrians? 
 

Paul Godfrey: Yes, What was changed, before we had a 36-foot cross section that was two 12-foot lanes 

and two 6-foot shoulders. The modified cross section would be 40 feet with two 11-foot lanes, two 4-foot 

shoulder and the remaining ten feet is in the middle for the rail. You would have 6 feet of shoulder until 

you get to the lift span and it would narrow to a 4-foot shoulder. The lift span can lift when a very tall 

ship comes through and lower when the rail comes through. 
 

Chris Holt: How many rail crossings per year? 
 

Paul Godfrey: Between four and six a year. 
 

Nancy Carmer: With Portsmouth Naval Shipyard having so many employees would they consider using 

that rail as commuter in the future? 
 

Paul Godfrey: That would be a challenge under this alternative because if there is higher frequency for 

rail that lowers the vehicular capacity of the deck because this bridge only accommodates one mode at a 

time. 
 

Peter Somssich: If we expect to have increased rail traffic in the future one lane with a rail line that moves 

up and down is not enough. 
 

Paul Godfrey: And the long-term viability of this bridge will be considered, and that specifically. 
 

Roger Maloof: Right now, we don't have enough space to park our cars on the Shipyard, so I support that 

point. 
 

Steve Workman: I would advocate this design have a cantilevered bike-ped path, like the steel bridge in 

Portland, Oregon. 
 

Paul Godfrey: This does not preclude a wider lift span or a cantilevered bike-ped path. 
 

Steve Workman: Cost estimates are including the narrow shoulders, and I would like us to include the 

bike-ped lane in the cost. 
 

Paul Godfrey: What we can do is have separate cost estimates. 
 

Leigh Levine: Does this preclude the bike-ped option at Memorial? We have three different points of 

crossing which serves three different travelers. 



 111 

 

Steve Workman: I am not advocating for that. 
 

Steve Kosacz: I'd propose that you take that four foot shoulder and make that ten feet so we don't have to 

come back and make an addendum. 
 

Paul Godfrey: So you are advocating adding the space back to keep a consistent shoulder width? 
 

Steve Kosacz: Yes 
 

Peter Somssich: I would agree with that entirely, and suggest that we have ten feet on either side like the 

Hawthorne Bridge. 
 

Paul Godfrey: The reason why we have looked at six is because of cost. We are trying to keep costs 

relatively low but there is the opportunity to explore all of the different options for this bridge, this design 

is not a final design. 
 

Chris Holt: Do you need that much space on both sides? 
 

Peter Somssich: I would think so. If we have bikes traveling in each direction it could be dangerous. 
 

Paul Godfrey: Thank you for your comments and I know we will continue to have conversations about 

this alternative. 
 

Steve Kosacz: If you were going to build this hybrid, would it be built off-line? 
 

Paul Godfrey: We would need to consider that but building off alignment would definitely reduce the 

impacts to traffic during construction. 
 

The Sarah Long Hybrid is looked at in combination with a two-lane Memorial Bridge replacement, and 

with a bike-ped option. Because we can achieve a higher traffic capacity with this alternative, we had the 

discussion internally about whether this alternative could, coupled with a transit alternative, allow us to 

consider no Memorial Bridge. We looked at and documented the need for bicycle and pedestrian 

connectivity. What we didn't consider was a robust transit scenario. We will need to evaluate these new 

alternatives and see if they pass fatal flaw; if they do they will need to be thoroughly analyzed. 
 

Carol Morris: Those of you here who were part of the development of our Purpose and Need statement, 

you remember we talked a little bit about transit, and it was difficult because of interstate concerns and it 

didn't get looked at as closely as it should have been. Also from a legal standpoint, Maine's Sensible 

Transportation Policy Act requires every transportation study funded by MaineDOT to thoroughly 

explore transit as a viable alternative. We missed this and we are doing this now. 
 

Gail Drobnyk : At one of the earlier meetings I expressed my concern that none of the items being 

evaluated addressed my concern that the removal of the Memorial Bridge would tear the two 

communities apart. This is not a mobility issue, it is a division of the communities. 
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Peter Somssich: I think that transit is something that should be looked at, but we are skeptical because 

transit service would inevitably deteriorate. Also, bus service does not meet the needs of people who may 

want to ride their bike across the Memorial Bridge. 
 

Paul Godfrey: That's exactly correct. We clearly recognize the importance of bike-ped connectivity 

between the two communities. The O&D data showed us that. We looked at how much it would cost and 

who would use it. We also looked at whether it meets Purpose and Need. We are evaluating all of these 

questions, we are looking at cost, ridership numbers and we will bring those findings back to you. Again, 

the big thing is measuring whether this meets purpose and need, and we have not yet determined that, so 

as of right now it has not passed fatal flaw and it is not officially on the table. 
 

Roger Maloof: I was going to bring up the point, Americans don't like to use transit. 
 

Cameron Wake: Twenty years ago everyone wanted to park their car right next to the University of New 

Hampshire, now UNH has over 1 million riders per year on their public transit system, so frankly sir, your 

statement is incorrect. 
 

Carol Morris: You are both correct; Americans in general do not like transit but there has been a definite 

shift. 
 

Paul Godfrey: We assumed that we would have a bus that would run every ten minutes and it would be a 

zero fare service. In lieu of building a bridge, there would be a zero fare transit service. 
 

Ben Porter: Who pays for it? 
 

Paul Godfrey: Exactly, that is a good question and there will be a cost. 
 

Steve Kosacz: I would support accommodations or cyclists and pedestrians on both bridges. You haven't 

done adequate analysis for traffic; you did it for portions of one month in the summer. I would like to see 

what the bicycle use is in the middle of February. 
 

Jonathan Carter: I would like to make a follow-up statement in reference to your traffic studies. Taking I-

95 in the summer is a parking lot. If we eliminate the Memorial Bridge and the Route 1 Bypass Bridge is 

up for a boat, the seacoast is locked up. 
 

Paul Godfrey: Thank you. 
 

Linda Wilson: I would like to reiterate Gail Drobnyk's point. The community is one community divided 

by the water, with the same needs. The Memorial crossing serves some very strong economic benefits for 

the area. This needs to be factored in somehow. 

 

Paul Godfrey: I encourage you to go back and look at the study Purpose and Need. From this we created 

our criteria. 
 

Gail Drobnyk: I do not think this meets the Purpose and Need statement. Peter Somssich pointed out that 

one of the goals is to improve connectivity, and this does not do that. 
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Paul Godfrey: And under the criteria, the transit scenario and the bike-ped bridge do not score very well 

so it is reflected there. 
 

Gail Drobnyk: We agreed in the last meeting that we were going to separate the color-coded criteria for 

the two bridges, are we going to see that? 
 

Paul Godfrey: Very soon. We need to get all these alternatives in the same place and for those criteria that 

we can split apart we will. There are some criteria that cannot be separated. We will separate what we can 

for you. 
 

John Carson: If we designed a brand new bridge for Memorial Bridge, a transit system would make sense, 

but this doesn't replace the Memorial Bridge. I think we've lost sight of the fact that there is a bridge there 

currently, and the community would like the bridge to remain there. 
 

Paul Godfrey: I would trust in the process and the criteria to determine whether or not this makes sense. 
 

John Carson: There is very little community support for demolishing the Memorial Bridge. 
 

Carol Morris: I have to point out that the Memorial Bridge is deteriorating at a very rapid pace and the 

likelihood that the Memorial Bridge will exist as you know it for very much longer is unfortunately very 

small. 
 

Ben Porter: So you are assuming that the bridge is gone? 
 

Paul Godfrey: No. 
 

Carol Morris: I am speaking of the existing Memorial Bridge, this does not preclude a replacement, 

I'm simply stating that the Memorial Bridge in the current condition will not functionally exist for 

much longer, everyone in this room has seen the inspections; they clearly state that the Memorial 

Bridge has only 1-3 years of functional life left. 
 

Peter Somssich: It has been allowed to deteriorate, the bridge was neglected. We did this to ourselves. 
 

Steve Kosacz: The transit system would work if riders had a point-to-point trip. In the business impact 

study that you did, you found that a significant number of people traveled over the bridge to a location, 

and than onto another location rather than returning directly to their departing location. The transit system 

does not replace that need. 
 

Paul Godfrey: Exactly, there are groups of folks who are crossing the bridge who would have no interest 

in this alternative. The transit system may not be considered in the final list of alternatives, but in fairness 

this is not the first time a transit system has been considered in place of physical infrastructure. From 

where we are sitting this is a huge decision and we want to make one hundred percent sure that we don't 

miss anything. 
 

Roger Maloof: If the transit system doesn't get enough riders, they will lengthen headways, and then they 

get even less ridership. This is a realistic scenario. 
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Paul Godfrey: Yes, and if we don't factor that into this study, then shame on us. 
 

Cathy Goodwin: My concern about this is the timing issue and the Tiger II funds. How long will it really 

take to study this and how long will it take to eliminate it from the alternatives. We need to move forward 

to a cooperative agreement between the two states. 
 

Paul Godfrey: The team will deliver the evaluation of this alternative by Friday. We are making sure no 

stone is left unturned, providing the correct level of detail and keeping things moving forward. 
 

Roger Maloof: How much percentage-wise is the increase in cost of the Hybrid Bridge Alternative. 
 

Paul Godfrey: Our original look is that the Hybrid bridge is 15-20% more expensive than the Sarah Long 

replacement. 
 

Roger Maloof: On the Hybrid, is there a secondary way to lower the rail, versus the whole deck. 
 

Paul Godfrey: You could do this bridge where you maintain two decks. Your towers would be very tall 

because the rail deck would need to be 135 feet in the air and the roadway 70 feet above that. 
 

Roger Maloof: The rail is embedded in the road deck, what if it was a floating deck? 
 

Bob Landry: There has been a study on a telescoping bridge. The comment I received was Oregon 

requested a different design and they were the state that was looking into this, and it has not been created 

since. To go to a telescoping bridge, the basic response from the engineers we consulted with was that it 

was not a viable alternative. 
 

Steve Workman: Memorial has the Route 1 designation, what happens if the Memorial Bridge closes to 

vehicular traffic. 
 

Paul Godfrey: The road will be re-designated. Route 1 would not stop; it would be rerouted. 
 

Steve Workman: With the New Hampshire Seacoast Greenway we can't necessarily do that easily without 

road improvements. 
 

Paul Godfrey: So noted. Moving forward, the study schedule is as follows. We want to finish revisiting 

our key assumptions and analysis and the analysis of the Hybrid Bridge by the end of the month. If the 

Hybrid Bridge survives the fatal flaw procedure we will bring it up to the same level of analysis as all of 

the other alternatives. In early July we want to evaluate these and achieve a top tier of 2 to 4 alternatives. 

We want to get a draft report out to bring to folks by mid July. 
 

Ben Porter: There is a deadline of July 16
th
 for a notice of intent for the Tiger II grant. Does this schedule 

mean that the study ending in August precludes us from filing a notice of intent? 
 

Paul Godfrey: The discussion we have had internally is that a draft report would contain a 

recommendation and if we have that by mid-July it would not preclude us from filing a notice of intent. 

John Carter: That is not the same answer that I received at the beginning of this meeting.  
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Paul Godfrey: How is it different? 

John Carter: There is a problem between the two states and it has nothing to do with the study and they 

are trying to sort that out. 
 

Paul Godfrey: Study recommendation is predicated upon finding a top tier of alternatives and reaching a 

consensus on that recommended tier of alternatives. 
 

Ben Porter: Does the notice of intent need to be very specific? What I would hate to have happen is that 

July 16
th
 comes and goes and we missed the deadline. What can be done between now and July 16

th
 so we 

can apply for that grant in a sufficient manner. 
 

Paul Godfrey: We understand the timeframe in front of us. From our perspective getting all of that done 

and allowing all of that data to be available for the two states to discuss is our charge. 
 

Ben Porter: I still don't feel like I've had the question answered. Gerry Audibert or Bob Landry do you 

have anything to add here? 

Gerry Audibert: We can't give you an answer because we don't know ourselves. 

Ben Porter: You don't know the specificity required in a notice of intent? 

 

Gerry Audibert: I'll defer to Bob Landry on what is needed for the notice of intent. I do know that 4(f) 

needs to be completed. The entire 106 process needs to be completed. How that fits in to Tiger II timing I 

can't answer. 
 

Steve Workman It's just a letter of intent; as a resident I could care less if we are going to have a political 

duel between the states; it is important that we at least attempt to get the grant. 
 

John Carter: That's assuming that the goal is to replace the Memorial Bridge. 
 

Ben Porter: Let's suppose we give a letter of intent for replacement of the Memorial Bridge, and the study 

came up with a different conclusion. The notice of intent does not obligate us to complete the application 

for Tiger II. 
 

Bob Landry: It does not. 
 

Ben Porter: So, if we have a letter of intent in place, we have preserved an option to apply; but if we don't 

we have no option to apply. Is that correct? 
 

Bob Landry: That is correct. One of the biggest things is that is 1) you have a very small amount of 

money, like a third of the amount of Tiger I and its going to be aggressive and competitive. There are 

discussions taking place daily within the two departments of transportation and the two states need to 

come together and agree on a solution that works for both states. We need to get there through this 

evaluation process. 
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Ben Porter: What information needs to be included in the notice of intent? 
 

Bob Landry: There is no guidance on that; it has to be a joint letter between the two states. The reason for 

the pre-application is so that the federal government will know how many applications they will have on 

August 23
rd

 so they can appropriate the correct amount of staff to work on this. 
 

Ben Porter: So if Maine and New Hampshire filed a notice of intent with a vague description of what the 

funds were for but a promise of a more specific plan to come, that would be acceptable? 
 

Bob Landry: I don't know. 
 

Ben Porter: Failing to file the notice of intent is walking away from any potential; I think that is 

irresponsible. 
 

Bob Landry: I agree. 
 

Gerry Audibert: I also heard that the Tiger or Tiger-like grant opportunities are going to become more 

commonplace. We don't think this is the last opportunity for funds. 
 

Ben Porter: But will we see a repeat of this process of New Hampshire trying to move forward and Maine 

dragging their feet? 
 

Gerry Audibert: It's not a question of dragging our feet, the issue has been and remains to be that we need 

to complete the study first. We can't identify where the money will come from until we know exactly 

what we are planning on investing in. It's not Memorial or Sarah, the study will look at the long-term 

solutions for both bridges. We need to let the study team complete their recommendation, which both 

DOTs will discuss once that report has been submitted. Once we see the top tier of alternatives we can 

make an informed decision. This is a lot of money and a major investment so we want to make sure we 

have every part of the study completed before we make any decisions. 
 

Ben Porter: I understand that, but I don't get a sense of urgency in bringing this thing to a conclusion. The 

community has a sense of urgency because of the state of the bridge. 
 

Gerry Audibert: There is a sense of urgency but we don't want to make a rash decision based on that sense 

of urgency. The process is talking a little more time, but it was scheduled as a very aggressive schedule to 

begin with. And the condition of the Sarah Long caught everyone by surprise, and the Memorial's poor 

condition was known but the severity was a bit of a surprise as well. The two structures are both in critical 

condition and the likelihood of MaineDOT coming up with enough money to replace both bridges in the 

short term is very low. 
 

Ben Porter: We have a little more time on the Sarah. 
 

Gerry Audibert: Yes. In the long run, for the State of Maine, the Sarah is more of a priority for our 

interests. New Hampshire has their own priorities, and neither opinion is wrong, it is just a matter of 

priorities and constituency interests. 
 

Ben Porter: And the communities have their own opinions. 
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Gerry Audibert: If I was living here I would want both, but the harsh realities of funding make that 

difficult in the short term. 
 

Linda Wilson: For the last year and a half a lot of people have been focused on this study and it has been 

an enormous part of our lives. With less than a month to file a NOI (Notice of Intent) for funding, it 

completely changes. I have confidence that people could pull together a reasonable NOI. If it can't be 

done, and if the states can't agree and we lose that opportunity, what other opportunities exist? How in 

this economy are we going to get the numbers together to address the three crossings if the states can't 

decide? 
 

Carol Morris: That is the crux of the matter. There is no easy answer right now. 
 

Cathy Goodwin: Why does Maine feel that the Sarah Long Bridge is more of a priority? 
 

Gerry Audibert: It is our lifeline to outside the state, outside of the I-95 Bridge. If something were to 

happen to the I-95 Bridge, then we would lose the ability, for example, to bring trucks with goods into the 

state. It would cut us off from major delivery of goods. 
 

Ben Porter: Trucks are not allowed on the Sarah right now. 
 

Gerry Audibert: I understand, but if we were to lose the I-95 Bridge we lose all access to the state, short 

of going to Dover. It's a critical lifeline to us and also it is the only connection to the shipyard, and they 

employ a lot of people from both states. There are many other reasons as well but those are probably the 

most predominant reasons. 
 

Cathy Goodwin: The shipyard has not participated in this process nor are they willing to put any dollars 

up. In the people's minds, that criterion is not of importance. 
 

Gerry Audibert: For a clarification on their lack of participation; they felt it would be inappropriate for 

them to sit on this panel. But we have ongoing conversations with them. About funding, we haven't talked 

about funding but it's probably a reasonable expectation to think that if we are serving the military then 

they should help us pay for the bridge. 
 

Cathy Goodwin: I'm really frustrated that Maine is dragging their feet to get to an answer and that ties the 

hands of our congressional delegation that cannot go to bat for us unless Gov. Baldacci asks for help. I 

think that is a critical political mistake for the state of Maine. Prior to the deadline for the NOI, this group 

has to convince the governor that he has to give us a letter that buys us a couple more months. The other 

part of this is that the DOT still works for us. We have sat like good citizens, and to feel as though we 

have no power is frustrating because we pay DOT's salaries. There is also a lot of talk down here that the 

real interest in Augusta is for the Tiger II money for the Aroostook County rail line. 
 

Gerry Audibert: There is a Tiger II application for the MMA Railroad in Aroostook County. That is for 

the rural portion of the Tiger II, this area could not compete for that money anyway. States can also 

submit multiple applications and each application is looked at equally. The third point you brought up that 

I would like to clarify is that we are not dragging our heels. This was an aggressive schedule and when we 

first spoke with HNTB at the beginning of the study, we really condensed the schedule. This would 
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typically be a 3-4 year study. I think we have done tremendously well on moving this project along and 

the study team probably fields 20 emails a day on this project. It's not that we are stalling, or dragging our 

feet; the issue is that we need to complete the study and we are very close to the end. Given the several 

hundred million dollar investment this could be, even before the last public meeting we felt that we had to 

take a step back and thoroughly evaluate every aspect of this study in order to justify that we are spending 

the public's money in the most appropriate manner. 
 

James Horrigan: All that said, it doesn't answer the question as to why the State of Maine is not 

cooperating with the State of New Hampshire to get a joint application in by the deadline. Why are we not 

doing that yet? 

 

Gerry Audibert: Because we don't know the solution yet, the study has not been completed. 
 

James Horrigan: We already heard that we don't have to have a detailed application. I'm thinking back to 

the first application and Maine was uncooperative then. We have to move ahead with this. 
 

Gerry Audibert: We partnered with and supported New Hampshire on Tiger I. 
 

Russ Charette: The first application was put in under the predication based on the original inspection that 

the Memorial could be rehabilitated. Since then we learned that the structure was in much worse 

condition than what was determined in 1983. We know at this point in time that rehabilitation of the 

Memorial Bridge is not an option. The section 4(f) and 106 needs to be completed and once the study has 

been completed we will move forward, and the final decision as to how we will move forward is made at 

the Commissioner or at the Governor's level. On the financial side, both New Hampshire and Maine know 

that the outcome of the study will be an extraordinary expenditure, and a budget breaker for both states. 
 

Bob Landry: It's a lot of money. 
 

Gerry Audibert: For us to invest 200 million dollars, which will not address both bridges (NOTE: This is 

total, of which half is NHDOT's responsibility.), is the equivalent to five years of our bridge program. 

First of all we can't commit money ahead like that. Secondly all of the other 225 bridges that are in 

critical condition in the State of Maine that are in danger of being closed or posted in the next ten years 

would have to be ignored. So it is a huge decision for the State of Maine; we are not dragging our feet. 
 

Comment: So if the study result is that the Memorial Bridge needs to be replaced, what are the chances 

that it will change anybody's mind in the State of Maine? You are saying that you are waiting to get the 

study finished but I think you are waiting for the study to finish with the alternative that the State of 

Maine prefers. Is that an overstatement? 
 

Gerry Audibert: Yes, I believe it is. 
 

Steve Workman: I don't hear anyone saying we need to stop the study. I would suggest that this 

committee influenced why the study is going long. Personally I think the project team has done a great 

job. I want to say to Gerry Audibert, you are stuck making a defense of things that are far above your pay 

grade. We have not seen Commissioner Cole; he needs to be here for this and tell us that a letter of intent 

is the minimum we need from him. 
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Gerry Audibert: Thank you, I can't comment for the Commissioner. It depends on how the letter of intent 

is written up. We cannot predetermine the outcome of the study. If we were to say as a for instance that 

we want the money to replace the Memorial Bridge, that would be a predetermination and I don't think 

our friends at the Federal Department of Highways could support us. 
 

Ben Porter: Then we need to explore what kind of statement would be acceptable so we can at least hold 

our place in line. 
 

Gerry Audibert: That will occur, the two commissioners are talking and they were together this weekend 

at a conference. There are conversations that take place above my level that I am unfortunately not privy 

to. Things will happen, but I don't know if it's germane to completing the study. 
 

Ben Porter: But we have this deadline. 
 

Bob Landry: The study is very close to its completion. We need to get there, we have a lot of good 

information. 
 

Steve Kosacz: The group here has been very mature in how they have responded to this process. Today 

you presented two new alternatives and our reactions show their viability. From the people in this room, 

the reaction to the transit was that it is not viable. Our feelings need to be part of the study. I feel that you 

don't have to go any further than this meeting to strike the transit alternative. It is not going to work. I 

think it is a waste of time, and it keeps us from filing a letter of intent. 
 

Carol Morris: Paul did say that the documentation is going to be to DOT by Friday, so that is not going to 

hold up the study or the opportunity to put together a letter of intent. 
 

Linda Wilson: We have less than a month if we decide to put in the letter of intent. Bob, in your view 

what are the things that remain to be done? 
 

Bob Landry: Paul's completion of the report for the Hybrid and looking at the evaluation matrix to see if 

they move through the fatal flaw. 
 

Peter Somssich: It seems to me that there is a political component. Because of your elections, you're 

getting a new governor, a new commissioner and that slows decisions. New Hampshire has said they will 

fund Memorial up front, but we want the money back when the Sarah Long Bridge gets built. And you 

know, New Hampshire can drag their feet when it's time to build the Sarah Long Bridge. I hope they do. 
 

Roger Maloof: It seems that Maine will say that you can have the Memorial Bridge if we can have the 

Sarah Long Bridge. Is that right? 
 

Gail Drobnyk: Maine just wants to get rid of the Memorial. Who do you think came up with the idea to 

have buses? 
 

Gerry Audibert: We have a law that requires us to look into transit in every transportation study. The 

transit may not go far, but it is valuable to look into it. 
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James Horrigan: Have we looked at alternatives that eliminate the rail line and move that nuclear waste in 

another way? 
 

Carol Morris: We looked at that in the beginning. 
 

Peter Somssich: I would like to see a show of hands for who is in favor of eliminating the bike-ped bridge 

option from consideration. 
 

I'd like to request that this group support eliminating the bike-ped option from consideration. 
 

Carol Morris: Because this is a steering and stakeholder committee meeting, please, only committee 

members raise their hands. 
 

(10 for elimination, 1 for keeping, 6 abstain) 
 

Carol Morris: There is a public meeting at the Portsmouth High School in the Little Theatre next 

Wednesday; the agenda will be similar. If there is new information we will share that with you. 
 

Bob Landry: Are we going to provide any new information to the steering and stakeholder committee 

before that meeting if available? 
 

Carol Morris: Yes, if there is new information we will provide that to you prior to that meeting. It may be 

last minute, but watch your email. 
 

Steve Kosacz: All along we have had a budget, and yet we've said we can't get into the details because we 

have to do the study first. We need to know how much it's going to cost to build these bridges. 
 

Bob Landry: We've started that. We have had discussions with SHPO. Any new replacement option 

would not replicate the current model. Because we don't have a design and because this is a planning 

study we don't have specific numbers. We are using some of the quantities from the old plan, but only in a 

general sense. That is something that HDR (consultants) developed and was sent out yesterday. Maine's 

got a lot of experience from the many projects they've done and we have some experience as well. We 

don't have specific numbers yet, but we are getting closer. 
 

Carol Morris: I will see you all next week and thank you very much for your time. 
 

Meeting adjourned at 4:40 pm. 

 

 

 

 

Maine-New Hampshire Connections Study 

Steering and Stakeholder Committee Meeting 

November 16, 2010 1-3pm 

Kittery Trading Post, Kittery, Maine 

 



 121 

Attendees: Ken Herrick, Albacore Park; Linda Wilson, NHDHR; Steve Workman, NH Seacoast 

Greenway; Dave Walker, Rockingham Planning Commission; Leigh Levine, FHWA-NH; Marc Dixon, 

FHWA-NH; John Carson, Kittery Port Authority; Richard Candee, Portsmouth Historical Society; Rose 

Eppard, Portsmouth; Jamie Sikora, FHWA-NH; Laura Black, NHDHR; Peter Michaud, NHDHR; Gail 

Drobnyk, Kittery; Tom Reinhauer, Southern Maine Regional Planning Commission; Cathy Goodwin, 

Greater York Chamber of Commerce; Jon Carter, Kittery Town Manager; Gerry Mylrole, Kittery Town 

Planner; Josh Pierce, Seacoast Area Bicycle Routes; Roger Maloof, Portsmouth Naval Shipyard; Doug 

Bates, Portsmouth Chamber of Commerce; Steve Parkinson, Portsmouth; Bob Landry, NHDOT; John 

Butler, NHDOT; Bill Cass, NHDOT; Russ Charette, MaineDOT; Gerry Audibert, MaineDOT; Paul 

Godfrey, HNTB; Carol Morris, Morris Communications; Ben Ettelman, Morris Communications. 

 

Meeting began at 1:04 pm. 

 

Carol Morris: Welcome all and thank you for coming to this final Steering and Stakeholder Committee 

Meeting for the Maine-New Hampshire Connections Study. The meeting today has two parts. First we 

will discuss the draft final study report, which is an overview of what happened in the study from start to 

finish. This report is also available on the study website. We have a 30-day comment period and all 

comments need to be formally submitted in writing via email or mail. Our final discussion will be about 

what happens moving forward. Maine is taking the implementation process forward for the Sarah Mildred 

Long Bridge and New Hampshire is taking the implementation process forward for the Memorial Bridge. 

Bob Landry from NHDOT and Gerry Audibert from MaineDOT will detail how that process will work 

moving forward.  

 

I want to give an overview of recent events that have occurred since we last met. As most of you know, 

the TIGER II Grant was awarded for $20 million dollars and that is the initial step in the funding process. 

Additionally, on October 5
th
, the governors of both states made an announcement that they would 

implement a task force to work on funding for these projects. The task force should have a comprehensive 

report to deliver in December.  

 

Tom Reinhauer: How do we get information on the meetings for the task force?  

 

Paul Godfrey: There are meeting minutes being generated but there is no website. I believe the next 

meeting is November 30
th
. We will find out and let you know the details. 

 

Gerry Audibert: We can get the meeting schedule and send it to the group. 

 

Richard Candee: I saw nothing about TIGER II in the final report. Can we put that in there please? 

 

Carol Morris: We can put an addendum in the report; although I am not sure that is specifically related to 

the study. 

 

Gerry Audibert: Any comments should be directed to Paul and then we’ll decide what is appropriate to be 

included in the final document. 
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Carol Morris: Ok, I am going to turn the floor over to Paul and he will provide an overview of the draft 

report. 

 

Paul Godfrey: As Carol mentioned, thank you for coming this afternoon. I am going to go through each 

chapter of the draft report. Don’t hesitate to ask questions and make comments.  

 

The first chapter is the executive summary that summarizes the entire 18-month process. We will 

incorporate TIGER II in there as well.  

 

We have a chapter that provides a bit of background for the Study. There is an overview of the history 

and problems that indicated the need for the study. We understand that this study is about documentation 

and this chapter goes into great detail about the background.  

 

The next chapter is an overview of the public outreach aspect of the study. Carol Morris has put together a 

list of all of the meetings that have occurred including Steering and Stakeholder Committee Meetings, 

Public Meetings and meetings with Consulting Parties. There is a general summary of each meeting, a list 

of attendees and the general sentiments of the audience. The complete meeting minutes for every meeting 

are included in the appendices as well.  

 

The purpose and need chapter includes the statement itself and lists the needs and goals of the study. 

 

We detailed the fatal flaw analysis process that we went through in the beginning. We went through a 

high level screening of every alternative. The basic premise was to ask whether the proposed alternative 

matched up with study purpose and need, was it financially and physically feasible and was it permitable.  

 

Through this process, 63 alternatives were identified and analyzed. A very thorough and detailed list of 

these alternatives is included in the report. 

 

At the end of fatal flaw analysis, there were three Memorial Bridge options as well as three Sarah Mildred 

Long Bridge alternatives that remained. After the fatal flaw process, we generated three additional 

alternatives that we added for consideration. Option 1 was to close the Memorial Bridge and evaluate a 

transit system. There were also two options for a hybrid Sarah Mildred Long alternative, one with a 5% 

grade and the second with a 6% grade.  

 

Rose Eppard: I never understood why the new alternatives moved forward without moving through the 

fatal flaw process. 

 

Paul Godfrey: Post fatal flaw we identified new options. The original intent was to run them through fatal 

flaw. It didn’t happen because there was not agreement internally as to whether or not they passed fatal 

flaw. Additionally, there was some gray area regarding whether they met study purpose and need. Given 

the point where we were in the process, it seemed logical to include the options in the rest of the analysis 

moving forward. 

 

Eleven alternatives made it through fatal flaw as being moved forward for further analysis. Please keep in 
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mind these are not the final alternatives being recommended by the final report: 

 

 No Build Alternative: Memorial Bridge Closed, Sarah Long Bridge maintained 

 4. Memorial Bridge replaced, Sarah Long Bridge rehabilitated 

 5a. Memorial Bridge replaced, Sarah Long Bridge replaced on alignment (2-lane) 

 5b. Memorial Bridge replaced, Sarah Long Bridge replaced on alignment (4-lane) 

 6a. Memorial Bridge replaced, Sarah Long Bridge replaced upstream (2-lane) 

 6b. Memorial Bridge replaced, Sarah Long Bridge replaced upstream (4-lane) 

 7. Memorial Bridge replaced (bicycle/pedestrian only), Sarah Long Bridge replaced on alignment 

(4-lane) 

 8. Memorial Bridge replaced (bicycle/pedestrian only), Sarah Long Bridge replaced upstream (4-

lane) 

 9. Memorial Bridge replaced, Sarah Long Bridge replaced upstream with Hybrid 

 10. Memorial Bridge replaced (bicycle/pedestrian only), Sarah Long Bridge replaced upstream 

with Hybrid 

 11.  Memorial Bridge closed, Transit system implemented, Sarah Long Bridge replaced upstream 

with Hybrid 

 

Rose Eppard: The last meeting we had, we were promised that these would be broken out and analyzed 

separately so we could see that the Memorial bike-ped bridge failed. It never happened.  

 

Carol Morris: These were broken out and they are included in the draft report. 

 

Paul Godfrey: Yes, for the most part when you look at the evaluation matrix the bridge analysis has been 

broken into two where they could be. We said that in some situations, traffic analysis for example, the 

bridges had to be analyzed together.  

 

The next chapter in the report goes over the bridge inspection reports. This chapter goes into great detail 

about the inspection reports on the Memorial and Sarah Mildred Long Bridges. Based on these inspection 

reports, all five of the Memorial Bridge rehabilitation options were removed from consideration. This 

chapter also provides the basis for the assumption that the Sarah Mildred Long approach spans would be 

replaced in rehabilitation alternatives for that bridge. 

 

We identified the evaluation criteria and the Measures of Effectiveness (MOEs). We identified a number 

of categories by which the alternatives would be measured: 

 

 Structural Improvement 

 Mobility 

 Accessibility 

 Planning Level Costs 

 Historic 

 Natural Environment 

 Physical Environment 
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 Environmental Clearances  

 

These MOEs are all consistent with the study purpose and need statement. 

 

Based on study data, the Study Team dismissed the following alternatives from further consideration 

based on the following reasons: 

 

 No Build alternative because it did not meet study purpose and need. 

 Alternatives 5b and 6b because additional lanes were not needed within the study time frame. 

 Alternatives 5a and 7 because of construction impacts. 

 Alternative 8 because of its cost and additional impact in comparison to two-lane hybrid. 

 Alternative 10 and 11 because they would not maintain or improve access to downtowns, would 

not improve bike or emergency access across the river, and would preclude future transportation 

alternatives. 

 

Rose Eppard: What was the date that the last two alternatives were removed?  

 

Paul Godfrey: During the final study process, between this summer and when we drafted this report. 

 

We now have three alternatives that the draft report recommends to be carried forward: 

 

 4. Full Memorial bridge replacement and improvements to Sarah Mildred Long Bridge. 

 6a. Full Memorial bridge replacement and replacement of Sarah Mildred Long Bridge upstream. 

 9. Full Memorial bridge replacement with Sarah Mildred Long hybrid upstream. 

 

Gail Drobnyk: I recall that you said no houses would be taken with alternative 6a, what about with 

alternative 9? 

 

Paul Godfrey: My recollection was that there was one property that was taken on the Maine side. 

 

Gail Drobnyk: It includes a house? 

 

Paul Godfrey: It includes a business property. 

 

Roger Maloof: I thought alternative 4 would not be appropriate because we needed to open up the span 

between the towers for safe passage of oil and natural gas.  

 

Paul Godfrey: When you look at the matrix that is one of the downsides of alternative 4. It does not 

improve the navigational channel. 

 

Roger Maloof: So why is that going forward? 

 

Paul Godfrey: It is a balance. Alternative 4 is less costly and that is balanced against opening up the 

vessel marine clearance.  
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Rose Eppard: I thought there was a plan to move the opening to the center of the bridge under 

rehabilitation. 

 

Paul Godfrey: Rehabilitation has never contained the opportunity to improve the opening of the Sarah 

Mildred Long Bridge.  

 

Bob Landry: There was one option by the ACOE back in 1983, it did not move forward in our study.  

 

Roger Maloof: The other two alternatives do improve the openings? 

 

Paul Godfrey: As currently proposed there would be a 270’ opening which is a sizeable improvement. 

 

Paul Godfrey presents slide with graphic of Alternative 4 

 

Paul Godfrey: In this slide you will see a graphic of Alternative 4, which recommends full replacement of 

Memorial Bridge and slightly widening it. An 11’ lane with a 5’ shoulder is being proposed. We are 

showing a 6’ and 10’ sidewalk on each side of the bridge as well. Sarah Mildred Long Bridge would be 

replaced up to the truss stands. The existing cross section would remain but it is being widened.  

 

Gerry Audibert: On the Memorial Bridge you might want to talk about the Kittery approach span and 

Scott Ave. replacement.  

 

Paul Godfrey: Yes, thank you, there is work assumed at the Scott Ave. Bridge.  

 

Roger Maloof: How is a bicycle supposed to get across Memorial Bridge? 

 

Paul Godfrey: It will be a solid deck, which is easier to ride on. It will have at least two 6’ sidewalks, and 

possibly a 10’ sidewalk. 

 

Paul Godfrey presents slide with graphic of Alternative 6a. 

 

In this slide you will see Alternative 6a, which fully replaces the Memorial Bridge and replaces Sarah 

Mildred Long Bridge with a low level bridge upstream. That means it looks exactly like it does today and 

the advantage is having a 270’ opening. There would be two 12’ travel lanes with 6’ shoulders.  

 

Paul Godfrey presents slide with graphic of Alternative 9 

 

In this slide you will see Alternative 9, which is a full replacement of the Memorial Bridge with an 

upstream replacement of the Sarah Mildred Long Bridge. This is the Hybrid Bridge Alternative, which 

would be mid-level height, approximately 86’ off mean high water. The rail would remain at its current 

elevation and would be a single roadway deck with a 270’ opening. It would be wider in the area that it 

opens to accommodate rails on either side.  
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Rose Epaprd: Will the bridge be two-tiered? 

 

Paul Godfrey: No it is one tier. It has railroad tracks in the roadway deck. 

 

Gail Drobnyk: Do the pros and cons page note that the hybrid bridge would preclude any future passenger 

rail travel over that bridge? 

 

Paul Godfrey: Yes, it does talk about the fact that it can only serve one mode at a time.  

 

Roger Maloof: Have you thought about where the sidewalk entrances and exits are going to be? 

 

Paul Godfrey: All of the alternatives show the Memorial Bridge as having bike shoulders and sidewalks. 

None of the Sarah Mildred Long alternatives have sidewalks; they have 6’ shoulders. 

 

Gail Drobnyk: I have seen people walking and using bicycles across the Sarah Mildred Long Bridge. 

 

Richard Candee: The rehabilitation of the Sarah Mildred Long would retain the sidewalk that’s there 

now? 

 

Paul Godfrey: It would retain the safety walk; it’s not technically a sidewalk.   

 

Richard Candee: Did anyone ever figure out what the cost savings in operations with the hybrid is as 

opposed to Alternative 6a? 

 

Paul Godfrey: Quantifiably no. We are talking about reducing the number of openings by 75%.  

 

Bob Landry: The majority of the cost is in the actual personnel.  

 

Paul Godfrey: There are travel delay costs that were calculated and they were factored in. By reducing the 

amount of times the bridge is opened per year there will be travel-time savings. We did calculate that 

savings and factor it in. 

 

Gerry Audibert:  Right now we are only looking at the peak traffic hours, so we are understating the 

benefits of reduced congestion at other times of the day. In the follow-up study we’ll look to include that 

information. 

 

Gerry Mylrole: Was there an alternative that looked at increased rail transit use?  

 

Paul Godfrey: Alternatives 4 and 6a don’t preclude that opportunity. But we have not looked at another 

Amtrak line running across this bridge. With Alternative 9 the roadway would have to be moved down to 

accommodate rail. 

 

Russ Charette: Another point is that the rail right of way north of the naval shipyard no longer exists.  
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Paul Godfrey: There was not an identified plan at this point in time to accommodate the expansion of rail.  

 

Josh Pierce: For the Sarah Mildred Long Bridge, with 6’ shoulders, are bikes still illegal on that or would 

it become permissible?  

 

Paul Godfrey: The study does not get into whether current prohibitions will be lifted. That would be 

evaluated at a different time.  

 

Bob Landry: We felt for safety reasons it wasn’t something we could do. In our preliminary discussions 

it’s something we will look at.  

 

Josh Pierce: We would want to look at how to get bikes onto that bridge as well. 

 

Bob Landry: Yes, you’ve got Market St. and the connector, which helps. I’m not sure if it’s illegal on the 

Maine side of the bridge, but one of the big reasons is the safety of the workers, if they step out and a 

bicyclist goes by they are in danger.  

 

Linda Wilson: In the fatal flaw analysis, didn’t criteria include that an alternative couldn’t preclude future 

transit options such as passenger rail? If that were true would that remove Alternative 9 from 

consideration? 

 

Jamie Sikora: That was a goal not a criterion.  

 

Paul Godfrey: Yes, it is rare that an alternative meets all goals and criteria. When you read the pros and 

cons, that concern is identified.  

 

Ben Porter: The lack of the existence of a right of way on the Maine side could be interpreted as 

something that precludes the transportation as well.  

 

Paul Godfrey: Yes, that is correct. 

 

Tom Reinauer: The replacement of the Memorial Bridge got the workers up and out of the roadway and 

relocated the control area. Do both of those replacement options here remove workers so they do not walk 

out onto the shoulders? 

 

Bob Landry: On the Memorial Bridge we are looking at the control house being in the tower. We are 

looking at moving the gate tender storage houses outside the walkway to give you the full 6 feet and to 

open up the site line. They will be walking on the sidewalk but it will be 6 feet wide as opposed to a 4 

foot max.  

 

Gerry Audibert: A lot of the details have yet to be defined. There will be a public process during the 

design phase.  

 

Jonathan Carter: The change out of the traffic lights at the Market St. cut over, they were backing up 
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traffic so badly they were removed.  

 

Bob Landry: They were installed as part of an I-95 project, when exit 7 was closed. They used the bypass 

as a detour. Once the project was complete they were removed.  

 

Jonathan Carter: There is still a lot of back up.  

 

Paul Godfrey: The intersections in these alternatives will be designed to accommodate year 2035 traffic 

levels ensuring whatever levels of back-ups are there are within acceptable levels.  

 

Steve Workman: I do not think we should be building any transportation infrastructure that is not 

multimodal.  There is no compelling evidence why it shouldn’t be included on the Sarah Mildred Long 

Bridge. We are doing a significant replacement so there is an opportunity to do a cantilever path that 

could accommodate both motorized and non-motorized users safely.  

 

Gerry Audibert: To clarify, there is an environmental documentation that will have to occur before 

design. Your point is well taken. We cannot just jump into design at this point.  

 

Steve Workman: We are at a transition point because time is of the essence, we have money coming in 

and you have to be ahead of the ball. We also have a serious administration change happening in Maine in 

particular. I would like this document to accurately reflect the thoughtful discussions we’ve had on these 

issues.  

 

Russ Charette: You can send Paul Godfrey that comment in writing. 

 

Carol Morris: And if the question is will the input in this study be carried forward, the answer is yes. 

 

Gerry Audibert: Please take comments and submit them formally in writing so we can address them in the 

document. That is a good stepping-stone. 

 

Gail Drobnyk: So moving forward, will people who have interest be included in the stakeholders 

committee for the Sarah Mildred Long Bridge? 

 

Gerry Audibert: Yes, and we will touch on that in just a bit. 

 

Paul Godfrey: Both Maine and New Hampshire Governors announced on October 5
th
 that they would 

assemble a task force on funding. They are looking for funding mechanisms for all three bridges. The task 

force will include three members from each state and will produce a report for the governors by 

December 15
th
. Between now and then they will have two meetings held at MTA in Portland, and they are 

open to the public.  

 

Carol Morris: We will get meeting information out to you folks. 

 

Paul Godfrey: In the final report you will read about the three alternatives being recommended. It is 
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recommended that they be separated for independent section 4(f) and NEPA analysis. New Hampshire 

will take the lead on Memorial Bridge and Maine will take Sarah Mildred Long Bridge. There will be a 

public process included in both. Federal highway will review this information and determine what level of 

NEPA analysis will need to take place.  

 

All comments received will be recorded and responded to in the document. The final report will be issued 

in December.  

 

Tom Reinhauer: Which office of FHWA will be reviewing the document? 

 

Paul Godfrey: Both, Maine and New Hampshire divisions are jointly reviewing this. 

 

Linda Wilson: The Connections Study is a planning process and is not subject to NEPA analysis. Is that 

correct? 

 

Paul Godfrey: It is. The document is not a NEPA document but its information is intended to be part of 

the NEPA process.  

 

Linda Wilson: The information that has been generated is available to the NEPA process. The report 

recommends the No Build alternative be dismissed and the Memorial Bridge rehab alternative be 

dismissed. Yet for NEPA documentation, they will both have to be considered. I am concerned that the 

public is going to be confused when the connections study comes out with certain recommendations and 

the NEPA study will have to repeat the same work.  

 

Paul Godfrey: Linda, you are correct, we documented that the No Build option did not pass fatal flaw. We 

are simply providing a recommendation with that information at hand.  

 

Jamie Sikora: FHWA has no official approval yet, but it is stated in the document that some alternatives 

are recommended for dismissal. As Paul Godfrey noted, they will be evaluated further as required under 

NEPA.  

 

Paul Godfrey: If there is an opportunity to better describe that process then we should do that. 

 

Linda Wilson: Yes that will be useful to all parties. 

 

Jamie Sikora: It is stated in several places throughout the document but we can be clearer on that.  

 

Paul Godfrey: These documents can be technical and overwhelming so if we can include something that 

makes the process better understood then we should certainly do that. 

 

Carol Morris: The best way to describe it is that there are a whole series of checks and balances on a 

federal level. It’s not a straight process from this study to implementation.  

 

Paul Godfrey: Chapter 9 does a reasonable job describing that process, but point well taken and we can 



 130 

make that more clear. 

 

Jamie Sikora: This is a fairly new process as this is a very intensive planning study.  

 

Paul Godfrey: I am anxiously awaiting your comments and questions because we want this document to 

be worthy of all the hard work that’s been done.   

 

Cathy Goodwin: Up until this point the three bridges have been discussed jointly and now we’re going to 

split them up. How are the two departments going to make decisions?  

 

Paul Godfrey: That is a great segue, I will turn this over to Bob Landry.  

 

Bob Landry: We will continue to work together to make decisions. New Hampshire DOT will be 

responsible for the environmental documentation for the Memorial Bridge and ensuring that these 

standards are implemented. It’s recommended that this project be carried forward with the design-build 

process. On November 23
rd

 a public meeting will be held in Portsmouth to go over the schedule and 

design process. This Thursday we have an effects meeting to discuss the impacts associated with the no 

build, rehab, and replacement options. We are working on cost as well.  

 

Jamie Sikora: Are you going to have a conceptual plan for replacement? 

 

Bob Landry: We have some photo renderings we are working on for the meeting. In terms of the process 

for Memorial Bridge, we want to do design-build but we have to see if it’s something we can even do in 

New Hampshire. Anything that costs over $25 million for design-build, has to have a public hearing and 

have 30 days for comments. We are recommending design-build because we think it will save us a year.  

 

Cathy Goodwin: You take the bid step out? 

 

Bob Landry: The key is taking the design step out. So we hire a team before a design is decided upon. 

 

Paul Godfrey: The typical process is New Hampshire and Maine hires an engineering firm and they 

prepare plans. Those plans then go on the street and contractors bid on them. With design-build the state 

hires a firm to design 30% of the plans, then the states select a contractor/engineering team. They are then 

responsible for providing a more complete set of plans, but in the meantime the process is already started 

so physical work can begin.  

 

Gerry Audibert: The team that gets selected is a design consultant and a contractor. They identified the 

elements that can be designed quickly, and the construction can start while the rest of the bridge is being 

designed. It saves a lot of time. There is more risk, so the difficulty is making sure we define the scope of 

work accurately, and we want to keep it open so the progressive thinkers can include things like 

lightweight materials. We have done two major bridge projects in this manner and both were very 

successful; one nationally acclaimed.  

 

Roger Maloof: Are there representatives of the city who will endorse the design-build process? 
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Bob Landry: The councilors of Portsmouth and Kittery and state senators have been invited to the 

meeting tonight as well as the meeting next week. Everyone is in favor of getting this done as quickly as 

possible. In terms of design we have heard that people are interested in a similar looking bridge to the 

Memorial today. We need to make sure that some of the details are ironed out so that longer-term 

maintenance is cost effective. From a visual sense, we are looking for something that looks very similar to 

what exists today. As far as the bike lane, we are trying to make sure the 5’ shoulder will work. If it works 

I would assume it would accommodate bikes.  

 

Paul Godfrey: If you have thoughts and input relative to the Memorial Bridge design, those should go to 

Bob Landry. 

 

Jonathan Carter: Is it the November 23
rd

 meeting that you will discuss recognizing the impacts of closure 

and how to deal with it? 

 

Bob Landry: That will be a second meeting. On the 23
rd

 we will look at the schedule of the design-build 

process. A later meeting will talk about a construction schedule. There are a lot of suggestions about how 

to deal with that process going around. 

 

Roger Maloof: Will there be any talk about a ferry to move people around? 

 

Bob Landry: Someone suggested it and I passed it on. The comment I heard was it is extremely 

expensive.  

 

Paul Godfrey: Under design-build, the detail of what a shuttle system is can be left up to the contractors. 

Whether it is a ferry or a bus is based on the contractor.  

 

Roger Maloof: I would think the public needs input on that. 

 

Bob Landry: We got a lot the first time and I’m sure we’ll get it again. The ferry was $3,500 a day for 19 

hours. To buy a van that was ADA accessible with a hired driver was a lot cheaper than the ferry.  

 

Ken Herrick: Where and what time is the meeting? 

 

Bob Landry: 6pm, Tuesday at the Foley Council Chambers in Portsmouth. Please feel free to call or email 

me with any questions. 

 

Roger Maloof: How long do you think this project is going to take? 

 

Bob Landry: We believe 18 months of closure, we think it could take less but we cannot commit to that. 

A lot of it depends on the inspections that are ongoing.  

 

Roger Maloof: The inspection may say that the bridge will need to close earlier? 

 



 132 

Bob Landry: That is always a possibility. 

 

Roger Maloof: Could it stay open just for pedestrians and bikes? 

 

Bob Landry: No, we don’t want to do that for safety reasons.  

 

Paul Godfrey: Now Gerry Audibert will talk about the process for Sarah Mildred Long Bridge. 

 

Gerry Audibert: Maine would support that safety concerns regarding keeping the bridge open for bike-ped 

only.  

 

As most of you have read we have the three alternatives under consideration. We have a consultant under 

contract to do a 30% design. This is to look particularly at the hybrid option because it hasn’t been done 

before. Along with that we will look at cost and refine them. We expect the costs to be in this week and 

available to the task force shortly after with a technical report to follow. Lifecycle costs will follow that 

and that document should be available by mid-December. From there we would begin the environmental 

process. Even though Maine is taking the lead on Sarah Mildred Long and New Hampshire on Memorial, 

we will continue to work together. We are under the assumption that currently that Sarah Mildred Long 

will fall under categorical exclusion (CE), but we need to get the go ahead from FHWA to move forward.  

 

Cathy Goodwin: Are you doing this for all three scenarios? 

 

Gerry Audibert: All three unless we decide we can dismiss an alternative based on new information, cost 

for example. 

 

Cathy Goodwin: So you will know cost very quickly? 

 

Gerry Audibert: Yes. There is urgency on moving forward with the Memorial Bridge. The Sarah Mildred 

Long has about 7 years of usable life left, however there are efforts ongoing to understand the impacts. 

We want to dovetail the two efforts and that will be a discussion to be had at Thursday’s meeting. 

 

Russ Charette: The inspection reports determined that the I-95 Bridge needed re-decking. What was the 

timing on that? 

 

Bob Landry: There was a call to do pavement on the high level I-95 Bridge. Maine is doing concrete 

cores on that to see the condition the decking is in, from that we will learn what the life expectancy is. We 

are hoping it’s later rather than sooner because it’s about a $50 million project. We also have the sound 

wall going up on the New Hampshire side. We need to keep in mind how to get around during all this 

construction. The Albacore Connecter should get done prior to Memorial being closed.  

 

Roger Maloof: Let’s say the Memorial gets condemned. The contractor has to provide transport, what if 

condemnation happens prior to the contract being given? 

 

Bob Landry: We need to look at that. There have been no indications that will happen, but we should start 
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thinking about that just in case.  

 

Cathy Goodwin: So with the issue of multiple reconstructions going on, when will you have that piece of 

the schedule down? 

 

Bob Landry: January or February.  

 

Gerry Audibert: We cannot do both bridges at the same time without huge traffic impacts in the area. The 

timeline is still to be determined, partly because of the financing piece. There may be a portion of work 

that can be done. The task force recommendations and the reaction to that by Maine legislature remains to 

be seen. We know we have $20 million and we know we need $200-$300 million for both bridges. 

Funding is a huge issue for both states. 

 

Paul Godfrey: This process is new territory, but given the condition of the bridges and the funding 

challenges, everyone is working diligently to put together a plan that makes sense.  

 

Gerry Audibert: We will post the report once it becomes public. In the meantime Bob Landry and I will 

continue to talk strategy and move forward while addressing NEPA. 

 

Steve Workman: Can we use the existing mailing list once the support staff of this study is gone so we 

will stay informed about reports and meetings? 

 

Gerry Audibert: That is my intent, to keep people informed.  

 

Jamie Sikora: We are doing something similar for the historic consulting parties. 

 

Gerry Audibert: We had a conversation with Maine SHPO and they had tried to call in on a previous 

meeting. We have submitted our effects documentation. Our process is different than NH SHPO. We do 

have a cooperative agreement between New Hampshire SHPO and FHWA where we will conduct the 

initial determination and then our SHPO agrees or disagrees. FHWA ultimately has the final say. 

 

Jamie Sikora: This is a bi-state project and that is unique. 

 

Gerry Audibert: Consulting Parties need to be informed at the same time. 

 

Bob Landry: It is a tough enough process to do it one state, but with two states who do it differently, it is 

complicated. 

 

Paul Godfrey: So again, the report is out, Carol Morris has copies. Thank you for your time and effort. All 

comments are due to me within 30 days. All comments will be responded to in the final document.  

 

Meeting adjourned at 3:06 pm. 
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Other Meeting Minutes 

 

River Navigation Meeting 

Portsmouth Port Authority 

February 5, 2010 
 

Attending: John McDonald, USCG; Dan Satterfield, USCG; Geno Marconi, Port Authority; 

Tracy Shattuck, Port Authority; Chris Holt, Portsmouth Pilots; Gerry Audibert, MaineDOT; Eric 

Shepherd, MaineDOT; Bob Landry, NH DOT; John Butler, NH DOT; Paul Godfrey, HNTB; 

Carol Morris, Morris Communications. 
 

Purpose of Meeting: To bring the Coast Guard up to date with the progress of the Maine-NH 

Connections Study and to determine their needs should a permit be required as a result of Study 

recommendations. 
 

Paul Godfrey provided an overview of the bridge alternatives that remain under consideration. 

The below items were discussed: 

• The timeframe for receiving a Coast Guard permit is 9-12 months from the time the 

USCG receives a fully completed permit application. The application requires a 25% 

design plan. 

There was discussion around what could be the smallest size increase in the width of the 

lift section of the Sarah Mildred Long Bridge should the bridge be replaced. This factor 

affects the cost of the replacement option and is critical to the study process over the next 

months. There are no specific USCG criteria; however it has been generally agreed by all 

that widening the navigable opening for this bridge is highly desirable. It was agreed 

most ships go through at a 30-degree angle. This will likely translate to a 300-foot center-

to-center opening. The study engineers will work with this as a starting point to 

preliminary design. 

• It has not yet been decided if fenders would be necessary; if so they require an extra 20 

feet of width on either side of the bridge opening. 

• It was agreed that having the Sarah Long Bridge match the Memorial Bridge in height 

(150 feet) would be ideal. 

• There was discussion on the size of ships using the river. Chris Holt noted that the newer 

LPG carriers are 106 feet wide and 800 feet long. The larger post-panamic ships are 

larger but will likely not be viable here due to height restrictions. 

• It was asked if making these potential improvements would have a positive economic 

effect on the region, i.e., would it mean enabling more ships to access the river. The 

consensus was that it would not mean more ships, but it would mean higher cargo 

volume. Gino offered to lead an effort to see if this could be quantified with Irving and 

Sprague. 

• There was agreement the Army Corps of Engineers needed to be involved if the preferred 

alternative requires moving the channel, as they are responsible for getting approval from 

Congress for channel changes, and for any dredging that was potentially needed. It was 
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noted that, if necessary, the channel would be widened towards the New Hampshire side 

of the river. 

• Chris Holt noted that the river channel provides 35 feet of clearance. In his opinion, 

dredging may not be necessary due to the bottom configuration and river current. UNH 

recently did some research in this area and may have updated data on the river bottom. 

Gino will follow up. 

• The slowest times of river usage are April - June. 

• There was discussion as to the feasibility of restricting river traffic during a bridge 

construction period; the general agreement was that this would be restraint of trade. 

• There was some discussion on the merits of building a new two-lane bridge upstream; it 

appeared that having two bridges would significantly reduce the navigability of the river 

channel. 

Paul asked if the USCG would be a Cooperating Agency on the process, indicating that it 

would make the process run more smoothly. 
 

Action Items: 

- Paul/DOTs will engage ACOE in the schedule and process and, at the end of the month, 

schedule a joint meeting with today's participants. 

- HNTB will provide the USCG with a concept design for a replacement Sarah Mildred 

Long Bridge based on today's discussion. 

- Gino will attempt to get an estimate of cargo volume increase should an improved bridge 

be constructed 

- Gino will follow up with UNH to find out if new date on the river bottom is available. 

- John will determine if the USCG is willing to be a Cooperating Agency on the study 
 

 

 

River Navigation Meeting  

Port Authority Building 

July 1, 2010 
 

Attendees: Steve Johnson, NHDOT; Gerry Audibert, MaineDOT; Gene Poceen, NHDOT, Bob 

Landry, NHDOT; Chris Holt, Portsmouth Pilots; Tracy Shattuck, NH Port Authority; John 

McDonald, United States Coast Guard; Paul Godfrey, HNTB; Benjamin Ettelman, Morris 

Communications. 
 

Purpose of Meeting: Informal meeting to provide U.S. Coast Guard with update on new 

alternative and study progress. The below items were discussed: 
 

• Paul Godfrey described that the recommendations are going to the two DOTs, and the Coast 

Guard should voice their opinion as to their preference on the best option.  Paul Godfrey 

explained that the Study Team has been revisiting key assumptions. The Federal Highway 

Administration has concurred that Memorial Bridge Rehabilitation is no longer a viable 

alternative and Rehabilitation option is no longer on the table. 
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• Traffic growth: Study Team revisited traffic growth assumptions. Study Team validated 

growth numbers. Study Team concurred that a 2-lane Sarah Long Bridge would be acceptable 

only if the Memorial Bridge continues to carry vehicles. There is a documented need for a 4-

lane Sarah Long Bridge in the future. Building two lanes now with the ability to add two 

lanes in the future is a possibility. 

Paul Godfrey explained that the Study Team has revisited bridge openings during peak traffic 

period (3:45 pm - 4:45 pm). Original analysis was based on 2 lifts per hour, based on CRF33. 

Study Team analyzed the actual number of lifts during the peak hour and decided 1 lift per 

hour is a more appropriate assumption. Analysis will be revised based on this finding. 

Paul explained that the Study Team found that the 1 lift per peak period increased the traffic 

capacity, which created a bottleneck at intersections on each side. Paul explained that this 

ultimately has not changed the answer or the alternatives remaining. 

Paul described the new alternative: the Hybrid Bridge. Alternative features a vehicle deck at a 

higher altitude, which ultimately reduces the number of lifts necessary and so could improve 

navigation flexibility. 

• The group discussed the issue of dredging depths for the Piscataquis River and the Army 

Corps of Engineers' (ACOE) inability to dredge to an advantageous point for navigation 

based on environmental concerns. The Study Team plans to meet with ACOE to discuss. 

• John McDonald discussed that the width of river dredging is a concern because ships are 

going to be wider in the future. 

Paul Godfrey explained that the Memorial Bridge would continue with the current lift and 

horizontal clearance regardless of alternative recommended. 

• John McDonald talked about the possibility of adjusting regulations to allow peak hour traffic 

to use the Sarah Long without bridge lifts interrupting vehicular service in the event of a 

Memorial Bridge closing for construction. John said he would need copy of bridge summary 

logs for openings, and would need to do some traffic counts to find when lighter traffic cycles 

are. 

Paul explained that the Hybrid Bridge includes considerations for bicycle and pedestrian 

traffic. 

• Paul discussed pros and cons of the alternatives that remain on the table. 

• Paul discussed the study schedule moving forward and explained that the Study Team is 

looking to meet with Maine and New Hampshire DOT very soon to finalize the final tier of 

alternatives. 

• Paul Godfrey explained that while the Study Team is not looking for the Coast Guard to make 

an official stance but if preference is conveyed NHDOT and MaineDOT would welcome that 

input. John McDonald explained that if the Study Team wants a formal preference from the 

USCG, a letter indicating the top tier of alternatives with details would be a good first step. 

• Paul Godfrey discussed that the Study Team will be meeting with US ACOE and USCG is 

invited to attend. 

• The group discussed that the Study Team assumes the need for a USCG permit for any 

alternative on Memorial or Sarah Long. Any change of height needs construction approval. 

USCG would like more clearance for the future of shipping viability on Piscataquis River. 

USCG is primarily interested in navigational opening. USCG does not want a new bridge 

with existing size fenders. 
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• Paul Godfrey asked to what degree does the USCG ever say no to a bridge that has a large 

shadow due to sidewalks. John McDonald said that they would not say no based on bridge 

cross-section, USCG's main concern is navigational opening. 
 

Action Items: 
 

Study Team to meet with MaineDOT and NH DOT to finalize final tier of alternatives for 

Memorial and Sarah Long Bridges. 

Study Team to meet with ACOE, USCG is invited to attend to discuss dredging issue. 

Study Team to deliver letter detailing final tier of alternatives still on the table with details to 

USCG so USCG can communicate their preference to MaineDOT and NH DOT. 

 

 

 

USCG Meeting 

Portsmouth Marine Terminal 

December 9, 2010  

 

Attending: Gary Kassoff, USCG; Chris Bisigwano, USCG; John McDonald, USCG; Dick Holt, 

Jr., Portsmouth Pilots; Chris Holt; Portsmouth Pilots; PJ Johnson, Portsmouth Pilots; Vicki 

Chasse, McFarland Johnson; Jed Merrow, McFarland Johnson; Peter Reilly, HDR; Bob Landry, 

NHDOT; John Butler, NHDOT, Bob Juliano, NHDOT; Paul Godfrey, HNTB; Carol Morris; 

Morris Communications 

 

The meeting began at 10 am. 

 

Purpose of Meeting: To make sure everyone is aware of the process in place, what tasks need to 

get done in what order and to clarify environmental requirements. 

 

 PJ Johnson showed a PowerPoint that illustrated existing navigation conditions for 

current river traffic and potential for navigation and economic development if Piscataqua 

River access is improved. 

 There was a discussion as to why ships are getting larger: Panama Canal upgrade to 

larger lock size, and regulations requiring double hull ships.  It was noted by Dick Holt 

that the increased size of the bridges in Portland, Maine and Chelsea, Massachusetts 

makes Portsmouth harbor less competitive. 

 Gary Kassoff noted that USCG has been involved in other bridge projects in order to 

make sure this kind of information is factored in before the application for a permit is 

made.  He noted that it is better to work with state to get funding, but if USCG believes 

there is a navigational hazard, they can deny a permit.  They do not like to do this, but it 

can be done. 

 There was opinion by the pilots that it would be a shame for the port and region not to 

upgrade the size of the bridge to match the size of ships. 
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 It was noted by PJ Johnson that navigation restrictions have in the past led to shortages of 

propane region wide due to the limited number of ships that can physically deliver here. 

 Paul Godfrey provided an overview of the status of the Connections Study: 

- Governors’ Task Force on funding has been meeting and will deliver report 

next week. 

- Draft Study report went out to public on Nov. 9
th
. 

- Study recommends three options: 1) Full replacement of Memorial Bridge 

(MB) and rehabilitation of Sarah Long (SML).  This option would not 

improve the navigational opportunities; 2) Full replacement of MB and 

replacement of SML upstream with a 270 foot opening that would take a 120 

foot wide vessel with tugs and fenders; 3) Full replacement of MB and 

replacement of SML upstream with a hybrid option which would cut out 

about 75% of bridge openings and would also improve navigation. 

 

 Paul Godfrey explained that the Governors’ Task Force is still looking at funding for all 

SML options and the process is not completed.  All options – except No-Build – are still 

on the table.  He also noted the Task Force is looking at funding for all three bridges, 

including the high level, which also needs work.  Their charge is how to fund $500-600 

million over 30 years.  New Hampshire is lead on MB; Maine is lead on SML.  

 

 Paul Godfrey noted that the official Comment Period for the Maine-NH Connections 

Study Report ended yesterday, but since USCG did not receive their copy; the deadline 

will be extended for them. 

 

 There was discussion of the fender system and how wide it should be. 

 

 Paul Godfrey noted that next steps are not only a completion of the NEPA process for 

both bridges, but Section 106.  He noted that the historic aspect of the SML is especially 

important since the MB will be replaced.  Bob Landry concurred. 

 

 Bob Landry noted that the issue with the SML hybrid option is it curtails rail traffic in the 

future, so the choice is really between rehabilitation or the upstream replacement. 

 

 Paul Godfrey stated that all the navigational issues that have been presented today are in 

the Study Report and strongly recommended that the Pilots’ Association talk with 

Governors’ Task Force members, who are making a hard financial decision.  Bob Landry 

noted that about a $45 million difference in a rehabilitation versus replacement bridge 

option.  Peter Reilly added that a replacement would be solid for 50 years, and then it 

would need a major replacement. 

 

 A discussion took place regarding the channel widening, and it was noted by Paul 

Godfrey that it is still under consideration.  Gary Kassoff noted that it would not need 

congressional action but the ACOE process would need to take place. 
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 A discussion took place regarding the permit application for the MB, and Gary Kassoff 

asked when they would get that application.  The discussion concluded with the 

agreement by McFarland Johnson to get the design to the USCG as soon as they had it so 

the permitting processes (wetlands, etc.) could move forward concurrently.  USCG will 

get a plan checklist out to HDR.  Bob Landry said that the MB design build contract was 

scheduled for award in the fall. 

 

 There was a general discussion of MB design. 

 

 PJ Johnson asked what to do going forward to make their case and Paul Godfrey said that 

the NEPA process for the SML would start in January and that is where the Pilots’ 

Association comments should be directed.  He recommended that the economic issues 

take front and center and that the businesses that rely on shipping traffic should be 

involved.  Chris Holt noted that the shipping capacity affects the entire region.  Gary 

Kassoff said this is a very common issue as older bridges have openings that do not mesh 

with the larger, double-hulled ships. 

 

 

 



Maine-NH Connections Study 
Section 106 Agency Meeting 

April 21st 2010, 9 am – 12 pm 
Kittery Trading Post, Kittery, Maine 

 
 
Attendees: Paul Godfrey, HNTB; Joe Grilli, HNTB; Linda Wilson, NH 

Department of Historic Resources; Peter Michaud, NH Department of Historic 
Resources; Mark Hasselmann, Maine FHWA; Jamie Sikora NH FHWA; Leigh 

Levine, NH FHWA; Gerry Audibert, MaineDOT; David Gardiner, MaineDOT; 
Russ Charette, MaineDOT; Bob Landry, NH DOT; John Butler, NH DOT; 
Richard Candee, Portsmouth Historical Society; Ken Herrick, Albacore Park; 

Joyce McKay, NH DOT; Lynne Monroe, Ellen Murlatt, Preservation Company; 
Carol Morris, Morris Communications; Peter Reilly, HDR; Jim Murphy, HDR. 

 
Meeting began at 9:13 am 
 

Bridge Inspection Report 
 

Peter Reilly of HDR presented a slide show detailing the inspection report for 
the Sarah Mildred Long and the Memorial Bridge. 

 
Paul Godfrey: Not only for my perspective but for the study as a whole, in 
order to fully tabulate what was identified in 2003 versus what you have 

identified, I’d like to request that we try and put this information together in 
a comparison. It would be helpful to identify the number of members in 

2003, and compare those to the members identified in 2009 so we can share 
this information in upcoming meetings. It would be helpful if we had a visual 
showing what percent change there was in terms of deterioration from the 

2003 to the 2009 inspections. 
 

Jim Murphy: This is only an estimate, but I’d say about 25%. 
  
Carol Morris: Is it possible that we could get a color-coded graphic to show 

where further deterioration has occurred by next Tuesday. 
 

Jim: Yes we can do that. 
 
Bob Landry: What’s more important is that some of these members are more 

difficult to repair, for example when replacing the gusset plates, you can’t 
just pull them off because the bridge will simply fall in the river, also you 

can’t get between the gusset plate and the bridge to clean it out, so we need 
to see where we can get in and clean. The outside stringers can come off a 
little easier, but that gusset plate would still be a problem. Knowing the full 

extent of repairing specific parts of the bridge as opposed to others would be 
more helpful to the public. 

 



Linda Wilson: There is a simplified list of repairs; I think Bob Landry’s point is 
well taken. 

 
Peter Reilly: What we’ll find is that the areas that needed repair were tabbed 

to be repaired anyway; we can put a visual together. 
 
Bob Landry: And I want to point out that in an old bridge that has 

deteriorated to this extent it is difficult to know exactly what will happen as 
we go through the rehabilitation process.  

 
Property Impacts 
 

Paul Godfrey: Joe Grilli and his group have identified property impacts. If 
these charts aren’t quite readable on the screen, I have plans here that we 

color-coded that we will be passing around. The basic goal here is to identify 
A) what property impacts are and B) what areas we want Lynne Monroe to 
go out and do the historical surveys on.  

 
Joe Grilli: Lynne has issued a report of the entire study area and in that 

report it identified forty to fifty structures that need additional surveying. 
 

Lynne Monroe: Structures and districts. 
 
Joe Grilli:  We’ve superimposed the footprints onto these maps that identify 

those properties, and we will start to survey these areas. I’ll go through the 
areas on the chart with all of you. 

 
As far as property identified as needing survey, we’ve broken it down into 
two categories: Those that were not affected by the alternative, which are 

identified by the diamond configuration; and those that are affected, which 
have a diagonal pattern. 

 
Paul Godfrey: Yellow is non-affected properties and orange is affected 
properties. 

 
Gerry Audibert: Do we have one map that shows all of the potentially 

impacted or eligible properties? 
 
Lynne Monroe: Yes, it’s in the report. 

 
Carol Morris: Historic only right? 

 
Gerry Audibert: yes. 
 

Joe Grilli: And Ellen, in her sensitivity report, has identified areas that are 
archeologically sensitive, characterized as high low or moderate. Ellen can 

elaborate on that in a bit, but I wanted to mention that those concerns were 
factored in. 



 
MB 1 - Rehabilitation: This map shows the potentially affected properties if 

the bridge is rehabilitated, so there is no need for additional survey on this 
area because the limits of the work are confined to the bridge itself - there is 

no additional historic eligibility survey that would need to be conducted. And 
actually the same applies to the MB 2 scenario, which is replacement of the 
bridge; there is no need for any additional survey 

 
Gerry Audibert: And the diamond marked property? 

 
Joe Grilli: Those would warrant additional surveying if they were impacted, 
but they are not. 

 
MB 6 – Pedestrian and Bike Only: Also, none of those properties that are 

potentially eligible would need a survey. 
 
Paul Godfrey: Just to clarify, the bridge and Memorial Park. 

 
Joe Grilli: Those have already been determined eligible. 

 
Carol Morris: So on the Kittery side there is nothing eligible for any of the 

Memorial rehab alternatives? 
 
Lynne Monroe: So far there are none affected, under one alternative there is 

one and you’ll see that on that chart. 
 

Gerry Audibert: So even though with the bike and pedestrian scenario we 
would be eliminating vehicular traffic, and there would be traffic pattern 
changes on either side of the bridge, there would be no direct impact? Even if 

we added parking? 
 

Joe Grilli: Right. We are looking at direct physical impacts. 
 
Gerry Audibert: We wouldn’t have a smaller bridge, but one of the thoughts 

discussed was that on the Portsmouth side where the u-turn is, we would 
add parking. 

 
Paul Godfrey: Yes we’ve shown that option on the chart. 
 

Lynne Monroe: We need to keep it clear that what we are doing right now is 
identifying the properties that are not yet been determined eligible, and after 

that all the ones that have already been determined eligible will come into 
effect. 
 

Joe Grilli: So this is the rehab of the Sarah Long Bridge, SL 1: What’s shown 
in yellow is the properties that in the overview were determined as needing 

additional study. None of these would be affected by this alternative, which is 
not to say those that are already listed as eligible are not affected.  



 
SL 2- Replacement: The only reason this is identified is because its already 

listed and there is no additional survey needed. For this option, the extent of 
the work is limited off the bridge; there are no additional properties that 

need evaluation. 
 
John Butler: Number 25 is the bridge itself? 

 
Paul Godfrey: Yes. 

 
Joe Grilli: Here we finally see a distinction; the orange properties with 
diagonal crosshatching would be affected. 

 
Gerry Audibert: Are there potentially access impacts? 

 
Joe Grilli: Yes potentially. So these five properties are affected and Linda 
Wilson will be doing eligibility surveys and reports for these areas. 

  
Here is the replacement upstream scenario, this would be a two-lane 

replacement: it’s the same five properties. 
 

And the last scenario is replacement upstream as well, only this would be a 
four-lane replacement, and again it’s the same five properties. 
 

Off the top of my head, I expect the encroachment of the impact is the 
same, that these five would need to be surveyed for eligibility. 

 
Richard Candee: The right of way near the Albacore -  how close is that line 
of the right of way to the actual sub? 

 
Paul Godfrey: To be specific, the alternative does not encroach on the 

Albacore Park. I will say we’re right up against the line. But it’s not on the 
park itself. From what I understand, the sub and the park itself is a 
separately identified parcel, and that parcel is what has been identified as 

historic. 
 

Ken Herrick: We at the board of directors disagree with the footprint of what 
is considered the impacted area. How far does the road move to the west? 
 

Paul Godfrey: I’ll say right up to the property line. 
 

Ken Herrick: So let me restate this question: From where the edge of the 
Route 1 Bypass is now, how far does the edge of the new Route 1 Bypass 
move to the west? 

 
Paul Godfrey: The right of way doesn’t move, but the road would be closer 

because of the addition of the turning lane, and the work required on both 



west and eastbound side to accommodate the turning lanes at and around 
the intersection. 

 
Russ Charette: But that’s only the four-lane option right? 

 
Paul Godfrey: No, because we’re putting in turning lanes and improvements 
with all the options. All options will widen towards the park, the four lane 

brings it the closest. 
 

Ken Herrick: But you don’t have a number? We’re now 85 feet to the road. 
 
Paul Godfrey: I can get the number in terms of how much closer it will get. 

 
Ken Herrick: And you’ll have four to eight-foot retaining walls? 

 
Paul Godfrey: We’re going to put in retaining walls in order to stay out of the 
rights of way. 

 
Ken Herrick: And how would you drain that? 

 
Paul Godfrey: If we’re using retaining walls there would need to be a closed 

drain. 
 
Ken Herrick: Because we’re getting water incursion right now. 

 
Paul Godfrey: If there are retaining walls it might be better because the 

water might not drain off the roadway into the park. 
 
Ken Herrick: Can you design it that way? 

 
Paul Godfrey: Absolutely, but we have not designed drainage as of right now. 

 
Richard Candee: The same thing on the other side as it pertains to the 
Jackson House? 

 
Paul Godfrey: There are going to be retaining walls four to eight feet. Richard 

Candee, giving you limits of retaining walls and height, is that something you 
need? 
  

Richard Candee: I don’t know, I’ve looked at it out there and it seems like it 
has a really negative visual impact. 

 
Paul Godfrey: So a list of the options would be helpful? Ok, not a problem, 
we can do that. Our charge is to utilize all of the rights of way that are there 

and not go beyond it. 
 

Linda Wilson: With respect to the Albacore, that will not be impeded in any 
way? 



 
Paul Godfrey: We are not proposing that there be any change to accessing 

Albacore. 
 

Gerry Audibert: Under the four-lane option, if we were to go with a two lane 
upstream and a two lane on alignment would that alter the effects on either 
the Portsmouth or Kittery side? In other words, if we were to end up with two 

bridge structures rather than one where we might today construct a two lane 
upstream and later on add a two lane back to the current location, would 

that have differing impacts? 
 
Paul Godfrey: No, you would still be able to do that because if you keep this 

structure here, it would be along the same alignment as the two lane. I say 
that though, without knowing if having two lift structures that close would 

require greater spacing. My opinion at this point is that it wouldn’t, but we 
will follow up on that. Your question is if we did that would we have to go 
farther upstream and affect property? 

 
Gerry Audibert: Yes, and if we rehab or replace there is significant downtime 

for the bridge, which will have serious traffic impacts so it might push us 
towards that option. 

 
Joe Grilli: Anything else? So that’s our proposed work plan, any further 
comments? 

 
Linda Wilson: I would like to make one comment about cultural resources 

summary report, it’s a phenomenal piece of research, and all too often 
reports like these that are prepared for DOTs languish on the shelf; but in NH 
we are lucky that they make these available to the community. I just wanted 

to make a point, that this is a living document and will be immensely 
valuable. 

 
Lynne Monroe: So the question is, can we distribute this? 
 

Gerry Audibert: It is now or will it be on the study website so it will be 
electronically available? 

 
Carol Morris: Perhaps it should be on the DOTs’ websites as well as opposed 
to the study website since that one has a shorter life. 

 
(It was agreed that the study should be available on the NH DHS and Maine 

SHPO websites.) 
 
David Gardiner: I have a question on the two and four lane scenarios - 

what’s the difference between the light gray and dark gray on these charts? 
 

Paul Godfrey: Dark gray matches the existing construction; and the light 
gray would be new construction. 



 
David: Are these electronic? I’d think id like to sit down with the Maine SHPO 

and survey these properties because I think you are going to have indirect 
impacts. 

 
Lynne Monroe: The orange ones? Those are the ones we are doing.  
 

Paul Godfrey: I want to be crystal clear about the work that Lynne Monroe is 
doing in terms of the historic surveys. Lynne, if you could go over what you 

are going to go out and do so we are 100 percent clear. This way if there are 
others that folks think need to go on the list they can voice that. 
 

Lynne Monroe: I have pictures if you want to see them. On the NH side we 
are doing the Portsmouth Dover railroad; on the Kittery side we are doing 

the navy yard spur that was the original York Harbor railroad spur, but this is 
the spur that goes into the navy yard. On each of these we have to look at 
the whole line to determine the eligibility, we have to consider the entire 

district. 
 

Carol Morris: Which includes part of the Naval Shipyard. 
 

Lynne Monroe: Right. 
 
Joyce McKay: How long are the two lines? 

 
Lynne Monroe: Not terribly long, and each one has integrity. I haven’t don’t 

the research yet; only about a couple miles 
 
The Portsmouth – Newington line is still active in part of Newington. The 

integrity of that whole line is pretty compromised, so I doubt it will be 
eligible. The navy yard spur maybe, because it had a significant reason for 

coming to the navy yard. Other than that, there are three houses around 
Sarah Long Bridge and one on Badger’s Island, and of those, one retains 
sufficient integrity to be potentially eligible. The other on Badger Island is the 

former Ranger Restaurant, a stone building, and there is no effect on the 
house, just down by the water. And again these properties will not be 

destroyed. 
 
Paul Godfrey: Anything we have labeled orange on the map, Lynne Monroe is 

going to go out and complete the historic survey on. Part of our charge here 
today is to make sure there aren’t any other properties that we are missing. 

 
Gerry Audibert: There are other properties nearby, which are shown in yellow 
that you were not proposing to do a survey on. 

 
Lynne Monroe: Because they are not affected. 

 



David: I think we are going to have to survey those properties mentioned, I 
will talk to the Maine SHPOs tomorrow. 

 
Lynne Monroe: If you look in the report, you’ll see that the context of this 

whole area has been looked at. 
 
Gerry Audibert: And then there are another 50 or more potentially eligible 

properties that would not be impacted? 
 

Lynne Monroe: Correct, and in the report we outlined the specific reasons for 
that. 
 

David: I am going to speak with the Maine SHPOs, I just want to verify that 
you’re going to be out there. 

 
Lynne Monroe: I want to be sure we’re using the proper methods. The survey 
method in Maine is changing, so if you can help me make sure I’d appreciate 

it.  
 

Paul Godfrey: And David if you can follow up with me and confirm the survey 
methods. 

 
Lynne Monroe: Please talk to me as well. 
 

Gerry Audibert: We can do a conference call.  
 

Carol Morris: Is the property on Badger’s Island a commercial property? 
 
Lynne Monroe: Yes. 

 
Bob Landry: You’re assuming you’re going to put a ten-foot sidewalk all the 

way back through there? 
 
Paul Godfrey: I don’t believe that’s a 10 foot sidewalk, I think it’s only six. I’ll 

double check. So David, you’ll follow up? 
 

David Gardiner: Yes. 
 
Gerry Audibert: Were there other properties on the NH side that are 

potentially eligible? 
 

Lynne Monroe: Yes in the maps you’ll see that NH is threading between two 
historic districts.  
 

Linda Wilson: Ellen, do you want to say anything about the archeology? 
 

Ellen Murlatt: I just wanted to point out the obvious difference in that what 
Lynne Monroe is looking at is above ground, what we were asked to do for 



the initial study was to look at a 200 foot corridor along both of the bridges. 
Because of that we assess them as gross areas of sensitivity; either high, 

medium or low. I’m waiting for a more specific area of effect, so taking those 
alternatives we didn’t prepare a formal overlay, we did do a quick analysis 

and these are areas that do not have the benefit of long term cultural 
resources. Even so there is a fairly high sensitivity, not in every area, but on 
the Christian Shore, near Jackson House and in that general area; the tip of 

Noble Island, places in Kittery, not just the Sarah Long, we did do a more full 
assessment in 2003 of the Memorial Bridge and came to the same conclusion 

that we came to on the Portsmouth side.  
 
Joyce McKay: It would be helpful if we got a copy of the report. 

 
Paul Godfrey: It was mailed to you, and if you haven’t received one yet, I will 

resend it to you. 
 
Joe Grilli: I’d like to comment on the overall area. Are we basically saying 

that, when looking at these alternatives, the sensitivity is the same? And 
what we don’t yet have is a more detailed design. So I’m wondering how 

much further on this part of the study do we need to go? Perhaps a walkover 
is a valuable thing. 

 
Joyce McKay: Phase 1 is not complete until you’ve done a walkthrough; you 
miss things on the ground when you just drive by. 

 
Ellen Murlatt: What’s helpful for us is to do detailed overlays of these plans to 

historic maps, some things may drop off; it may or may not hold when you 
do a more refined overlay, generally speaking you have more overlay on a 
four lane road as there’s more disturbance. There’s a distinction that in Maine 

the DOT is doing their own sensitivity assessment, unless you are asking us 
to do that as well? 

 
Gerry Audibert: I’m not aware of us doing that, are we? My understanding is 
that we have consultants on board doing the Maine side. 

 
Carol Morris: So the clarification is that were not aware of who’s doing it on 

the Maine side? 
 
Russ Charette: We’re not aware yet of who’s taking it to the next step. 

  
Gerry Audibert: I would propose we identify the rights of way, which I think 

we’ve done, and whatever falls in the right of ways needs to be identified. 
 
Paul Godfrey: Which is consistent with what the scope of the study has called 

for.  
 



Lynne Monroe: The Bypass itself in NH and across the bridge is in fact a 
historic landmark that may be eligible for the National Register, should we be 

surveying that as well? 
 

Jaime Sikora: It’s already been surveyed for another project, the Route 1 
Bypass project. 
 

Lynne Monroe: In NH we surveyed it and determined it eligible, but was the 
Maine side surveyed? 

 
David Gardiner: If it’s part of the area of effect, it needs to be surveyed for 
eligibility. 

 
Gerry Audibert: Have we done some work on the Maine side? 

 
David Gardiner: I don’t think so, I’ll check with Maine SHPO tomorrow. 
 

Paul Godfrey: Let’s confirm that this has not been done. 
 

David: I’ll check but I do not believe it has been done. 
 

Paul Godfrey: If it hasn’t been done, it will be added to the list. 
 
Joyce McKay: Will there be any archeological 4Fs in the area that you’re 

looking at… do you need to look at it more closely to make a determination 
of any archeological 4Fs? I mean if there is an eligible site that we would find 

in NH’s Phase 2, if it can’t be properly mitigated through recovery, if it’s rare, 
that creates a 4F.  
 

Ellen Murlatt: I guess that’s up to how everyone decides how to proceed. 
 

Joyce McKay: Down the line you have to write that 4F, and make the 
argument for recovery, which could hold up the whole process. If you look at 
it more closely, you’ll have a better idea. 

 
Joe Grilli: We could say that the whole corridor is eligible from a historical 

and or archeological perspective, pending further study. You make a very 
good point, Ellen that there is distinctions between four lane and two lane, 
and that there would be more disturbance, but that is a factor that we can 

incorporate into this evaluation now to lead us to a preferred alternative, is 
that an approach that is workable? 

 
Mark Hasselmann: We’ve used that process before in Maine; you’ve got a 
short window to make changes.  

 
Joyce McKay: When you write the environmental document you need to 

discuss the 4F, so the question is do we know now? We were talking about 
the walkover? 



 
Ellen Murlatt: There are two possibilities, we do the overlays and the 

walkover, or we wait for the final design. 
 

Joyce McKay and what I was suggesting you might have the opportunity, if 
you did the overlay of the walkover now, you might have a better chance of 
identifying the problems and influence the design; theoretically that’s what 

you should do. 
 

Joe Grilli: Can I suggest we discuss that, and let’s involve everyone else and 
DOT will make a decision. 
 

Bob Landry: Joyce, what did we do on Memorial? 
 

Joyce McKay: We did extensive walkovers, and did a test portion to 
understand the filling. Also, when we did deep soil testing the archaeologists 
were involved in that. 

 
Bob Landry: So were all set with Memorial as far as archeology 

 
Joyce McKay: Right, we’re just talking about the Sarah Long Bridge. 

 
Paul Godfrey: So Ellen is going to put together a list of what you would do 
and how much time it would take and we can review it and decide which 

direction we want to go? 
 

Ellen Murlatt: Yes 
 
Joe Grilli: Okay, moving on to the last piece of the agenda, we’ve put 

together an overall timeline for the 106 process; if I could just walk you 
through this fairly quickly. 

 
Handout of schedule is distributed. 
 

I just heard that Memorial is eligible and NH has concurred with this 
eligibility. With respect to the historic overview report, we have a general 

agreement; I know David is going to check into a couple of things. We’ve 
targeted about a month. 
 

Lynne Monroe: I need to be clear; when it was five houses in Maine it was 
doable, but we’ve added so much, I’d like to say I can do it, but I can’t. 

 
Joe Grilli: We’re going to have to revisit this and see what is in fact eligible. 
For now this is what we have in here. What we’re going to do concurrently 

while we go into affects is assess the affects on these resources on the 
various alternatives that you’ve seen today. We want to do this so as to 

submit a package where you would make your recommendations, which 



would determine eligibility as well as affects, and that would then be 
submitted to the SHPOs. 

 
Lynne Monroe: This is including the affects on the bridges? 

 
Joe Grilli: Well that is going to be a little bit more tricky as we get into what 
we know the rehabilitation involves. 

  
Linda Wilson: What I’m seeing here on the parallel schedule is that we really 

cant properly assess affects until we concur on the eligibility findings, and 
this is getting the cart beside the horse, instead of putting the horse in front. 
 

Russ Charette: You could determine the affects and if it’s not eligible it drops 
off the list. 

 
Lynne Monroe: How is the affects process going to be done? 
 

Joe Grilli: There will be meetings to decide that. 
 

Peter Michaud: I think that this process is an unfair demand on the SHPOs’ 
time as we are very busy. Looking at that railroad, where we think its eligible 

but it may not be, having us determine affects where in the end it may be a 
moot point.  
 

Jaime Sikora: We wouldn’t be discussing that until we knew it was eligible. 
 

Joe Grilli: We are going to try to do as much as we can on our end 
concurrently without wasting anyone’s time. Some properties we know are 
eligible, and we’ll work on those, others are undecided and we won’t work on 

effects until it has been finalized. 
 

Linda Wilson: And at this meeting, we really can’t commit to a schedule 
because Beth is the SHPO, and she is not here. We all want to get a good 
result, and not backtrack because shortcuts are deadly. 

 
Gerry Audibert: My expectation is that HNTB will look at the effects of what 

we know is eligible, and Lynne Monroe will be conducting eligibility surveys 
and at some point will make a distinction as to what is eligible and what is 
not.  

 
Lynne Monroe: Well, my thinking is only so good until it’s reviewed by the 

SHPOs. 
 
Gerry Audibert: Once Lynne would be done with her analysis, then we will 

talk with the SHPOs and agree which ones will move forward and the 
eligibility work will have been conducted and we can package them together. 

I understand everyone’s very busy and ideally we would have a lot more 
time; unfortunately we need to wrap up the study as quickly as possible to 



meet the schedule. This is an attempt to compress the schedule and still be 
realistic. 

 
Richard Candee: My question for the SHPOs is whether you can do it in a 

two-step, dealing with the two known eligible bridges, separately from all the 
subsidiary eligible properties. 
 

Linda Wilson: We did that in 2003, but it will have to be revisited. 
 

Richard Candee: I agree, it will be limited to the bridge structures. If it’s 
replacement that is a major determination, than you need to review those. 
 

Linda Wilson: We have a determination of affect of all the resources that 
were identified before the rehab alternative was selected. The challenge is we 

have a certain time frame for receiving and acting on information, and the 
possibility that things we can’t control may disrupt our schedule. We pledge 
to work cooperatively with everyone, but I can’t make any promises. Also 

sometimes people view the SHPOs as deciders, we are not deciders, we are 
the reviewers.  

 
Joe Grilli: We will all proceed carefully. 

 
Jaime Sikora: It’s a starting point; we all know the May 19th date has slipped 
a little bit. 

 
Gerry Audibert: So do we want to proceed with looking at the bridges 

separately? 
 
Linda Wilson: We need to consult with Beth.  

 
Paul Godfrey: Is there a suggested time for this group should get back 

together to review what we come up with? 
 
Ellen Murlatt: I don’t think so, I think it would be more helpful to take the 

time to review what Lynne has done. 
 

Linda Wilson: There is something that can be done in the way of advanced 
brainstorming, by listing the possible affects. There may be physical and 
visual effects 

 
Lynne Monroe: I’m only looking at properties that are affected physically. 

 
Joe Grilli: I think that’s different on the Maine side potentially. 
 

Lynne Monroe: This was meant to be comprehensive enough to handle the 
visual effect, but I need to be sure that the concept of direct affect is what 

we agree on.  
 



Paul Godfrey: What I hear is we are going to follow up with Lynne to get a 
better sense of what the schedule is, and look at it and revisit the schedule 

and see if we are on the same page. Okay, if there is nothing else, I’ll see 
most of you back here on Tuesday for the Steering Committee/Stakeholder 

Committee meeting. 
 
Meeting adjourned: 11:45 pm 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
This memo documents the assumptions and design criteria used to develop horizontal and vertical 
alignments of the options identified at the October 1, 2009 Connections Study Team Meeting.  
Publications referenced in developing these parameters are New Hampshire DOT’s “Highway Design 
Manual”, Maine DOT’s “Highway Design Guide”, and AASHTO’s “A Policy on Geometric Design of 
Highways and Streets”.  The following text and attached table summarize the criteria. 
 
1) Options 

Horizontal and vertical alignments developed will be used to create option “footprints” that will be 
used to quantify resource impacts as one of the first steps in the Fatal Flaw Analysis.  Both 
downstream and upstream alignments will be considered for Options MB2A and MB3A since neither 
option stands out as obviously better.  However, a downstream alignment for Sarah Mildred Long 
Bridge Options SL2A, SL3A and SL4 will not be investigated since accommodating the rail for the 
downstream alignment will create more ROW impacts than the upstream alignment and all other 
factors appear to be the same when comparing upstream and downstream alignments. 

2) Topographic Information 

HNTB will use aerial photos and GIS data to develop horizontal and vertical alignments.  The City of 
Portsmouth, NH provided GIS data including contours at 1’ interval.  For Kittery, ME, HNTB 
downloaded GIS files from the Maine Office of GIS which included 20’ contours. 

3) Roadway Classification 

Both New Hampshire and Maine classify Route 1 Bypass as a Principle Arterial.  Route 1 is a Principle 
Arterial in Maine and a Minor Arterial in New Hampshire.  Neither was identified as being part of the 
National Highway System (NHS).  See the following graphic for other roads in the study area. 
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Figure 1  Highway Classification 

4) Speed 

The Design Speed will be 35 mph except for two options.  For Option MB3, the existing alignment 
near the Portsmouth Memorial Bridge in downtown Portsmouth has a design speed of 25 mph.  For 
Option SL4, the high level alignment of the Sarah Mildred Long Bridge will have a design speed of 
50 mph since there will be no at grade intersections. 

5) Vertical Grade 

The maximum vertical grade for highway alignments is 6%.  HNTB recommends a 1% max for rail 
alignments. 

6) Bridge 

Three moveable bridge types were considered for the low and mid level bridges: lift, bascule, and 
swing.  Because of the large horizontal clearances to be maintained, the lift bridge appears to be the 
most efficient choice along with using a through truss to maximize vertical clearances over the river. 

7) Clearances 

The vertical and horizontal clearances for the Piscataqua River are noted in the Table 1.  The roadway 
and rail clearances are noted below: 

 Roadway 16’-6” (over arterial) 
  15’-6” (over collector & local road) 
 Rail 22’-6” 
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Table 1  Design Criteria for Proposed Options 
Fatal Flaw Analysis 
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METHODOLOGY 
There are three important bridges that cross the Piscataqua River between Kittery, Maine 
and Portsmouth, New Hampshire.  They carry the three separate transportation corridors 
that evolved during the twentieth century with the expansion of automobile travel.  The 
two earlier bridges are historically significant and presently in need of rehabilitation or 
replacement.  Over the past decade, the State of New Hampshire has been working on 
plans for rehabilitation of 1923 Memorial Bridge, and has also been studying the US 
Route 1 Bypass corridor which includes the 1938 Sarah Mildred Long or Interstate 
Bridge.  The newest bridge, the I-95 or High-level Bridge opened in 1972.  

In 2009, the Maine Department of Transportation (MaineDOT) and New Hampshire 
Department of Transportation (NHDOT) contracted for a transportation needs study 
(Connections Study) between Portsmouth, New  Hampshire and Kittery, Maine over the 
Piscataqua River.  There is a large Study Area for the Maine-New Hampshire 
Connections Study that includes not only the 200' corridors abutting the Sarah Mildred 
Long Bridge/US Route 1 Bypass and the Portsmouth Memorial Bridge/US Route 1 which 
will be studied at a more intensive level, but also the areas of Portsmouth and Kittery 
adjacent to and in between these corridors.  In New Hampshire the large Study Area 
encompasses most of downtown Portsmouth and the residential areas to the west, and in 
Maine, it includes the neighborhoods associated with downtown Kittery.  The northern 
boundary of the Study Area in Kittery is north of the intersections of ME Route 103 with 
US Route 1 and the US Route 1 Bypass.   

This overview document was prepared in 2009 by Preservation Company of Kensington, 
NH to provide context and direction for future survey efforts.  Preparers were Lynne 
Emerson Monroe, Kari Laprey, Laura Driemeyer, Carol Hooper and Teresa Hill.  The 
report utilizes the information that has been developed in New Hampshire, augmented 
with new research on the Maine side of the River.  File searches were conducted at the 
two State Historic Preservation Offices, which are the New Hampshire Division of 
Historical Resources (NHDHR) and the Maine Historic Preservation Commission 
(MHPC), to identify all previous survey in the Connections Study Area.  National 
Register listed and eligible properties and historic districts are shown on the 
accompanying base maps and in the data base.   

In New Hampshire, the properties in most of the area involved in the current project have 
been surveyed on NHDHR forms, and evaluated for National Register eligibility.  Most 
properties that have not been surveyed are located in the large historic district that has 
been locally designated in Downtown Portsmouth.  For the purposes of Section 106 
Review in New Hampshire, it has been agreed by consensus of NHDHR and NHDOT 
that downtown Portsmouth encompasses a large historic district that is eligible for the 
National Register of Historic Places.  The boundaries of the district have not been 
determined.  The boundaries of the Local Historic District are used as an interim 
boundary for a Portsmouth National Register Historic District, but they would need to be 
revised for actual listing.   

Within the Portsmouth Historic District, the whole of Strawbery Banke Museum was 
listed on the National Register as a Historic District in 1975, and there are a number of 
individual properties that are listed on the National Register of Historic Places or have 
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been determined individually eligible.  Those in the Maine-NH Connections Study Area 
are discussed in the section that discusses existing conditions.     

Outside the local historic district, north of the US Route 1 Bypass on Maplewood 
Avenue, the Cutts Mansion was determined individually eligible for the National Register 
in 1998 (Mausolf 1998, POR0120).  The Eastern Railroad in New Hampshire was 
determined to be a linear historic district in 2002 (Mausolf 2002).  

The following narrative utilizes the large body of earlier work done by Preservation 
Company; in many cases sections have been excerpted directly.  These include the US 
Route 1 Bypass Project Area Form, Court Street and State Street Area Forms, Pier 2 
Warehouse documentation and Memorial Bridge Historic Structures report.  The US 
Route 1 Bypass Historic District was determined eligible as a linear historic district in 
2006.  The Creek Neighborhood Historic District (Area POR-CR) and Christian Shore 
Historic District (Area POR-CH) Area Forms documented those eligible districts 
bounded on the northwest by the US Route 1 Bypass corridor.  Individual properties 
abutting the US Route 1 Bypass in Portsmouth were individually surveyed and only one 
historic gas station (POR0077) found to be individually eligible.  State Street (northeast 
of Pleasant Street), which is the path of US Route 1 through the downtown, was 
documented on a NHDHR Project Area Form in 2009.  The length of Court Street was 
documented on an Area Form in 2001.  Both fall within the Portsmouth Historic District 
boundary.   

Within the Maine-NH Connections Study Area in Kittery, Maine, the John Paul Jones 
Memorial Park is the only property listed on the National Register of Historic Places 
(listed 1998).  John Paul Jones Park, bounded by Newmarch Street and Hunter Avenue, is 
a rectangular park, created in the 1920s, containing several memorials, including the 
granite and bronze “Sailors and Soldiers Monument.”  Outside the Connections Study 
Area, elsewhere in Kittery (including at the Portsmouth Naval Shipyard) there are some 
fifteen individual National Register listed properties and two National Register Historic 
Districts.   

Only one site in the Maine-NH Connections Study Area has been surveyed on Maine 
Historic Preservation Commission (MHPC) inventory forms; the tomb of William Badger 
on Badger’s Island West (Mitchell 2006).     

All previously documented areas and individual properties in the Study Area in 
Portsmouth and Kittery that have been determined National Register eligible are shown 
on the accompanying base maps.  These were not revisited and photographs of them are 
not included in this document.  Properties within the Portsmouth Local Historic District 
are not identified individually as they are covered by the eligibility of the whole district.  
In Portsmouth, photographs were taken only of properties outside the local historic 
district that had not been previously surveyed.  In Kittery, photographs were taken of 
representative buildings in the Study Area identified through windshield survey, 
particularly in the two 200' intensive study corridors.   

The study area maps show existing conditions of resources.  These include resources 
previously identified as historic and ones not yet looked at that may be historical.  (Any 
building constructed prior to 1960 could be considered potentially eligible.)  The existing 
conditions section of this report and the database describe areas and properties that could 
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be surveyed in the future.  Determinations of National Register eligibility have not been 
made.   

The Historical Resources Project Map (constraints map) identifies areas where there is 
a collection of historical resources that might have National Register eligibility as historic 
districts and other areas that have historical resources that might have National Register 
eligibility as individuals.  These latter areas do not possess sufficient integrity to be 
considered as an historic district.  These properties are listed in the List of Properties 
(Appendix A).   

The next phase of survey is expected to include survey of properties and areas in the two 
200' corridors.  Further work will also include the expansion of the US Route 1 Bypass 
Historic District in Maine.  The MaineDOT and Maine SHPO determined that the Maine 
portion of the Sarah Mildred Long Bridge was eligible for the National Register in 1999.  
The Determination of National Register Eligibility for the Sarah Mildred Long Bridge as 
a whole was completed in this phase of the project and has been submitted to the SHPOs 
for official determination. 

The following overview begins with a Geographic Context providing an overview of the 
Study Area and the bridges and roads that define it.  Existing Conditions – Properties 
Previously Surveyed/Properties Evaluated National Register Eligible is arranged to 
cover first Portsmouth, then Kittery.  Existing Conditions – Properties Not Previously 
Surveyed/Evaluated That Might Have National Register Eligibility lists Portsmouth 
first, but includes more detailed coverage of the Connections Study Area in Kittery, 
which has not been previously documented.  The Historic Background is arranged 
chronologically into rough periods.  Information is grouped under three sub-headings – 
Portsmouth, Kittery and Crossings, which also includes discussion of the associated 
highways.  The Bibliography lists all sources used alphabetically.   

Visual materials are at the end of the document in Appendices B through D.  Historic 
Maps and Plans (Appendix B) are arranged chronologically, followed by Historic 
Photographs (Appendix C).  Current Photographs are at the end of the report 
(Appendix D), arranged by area within each community, going generally from west to 
each in the Study Area of each state.  Photo numbers are referenced in the text, in the List 
of Properties, and shown on a Photo Key Map.   

   



GEOGRAPHIC CONTEXT 

Piscataqua River 
The Piscataqua River is the boundary between the City of Portsmouth, New Hampshire, 
on the southwest shore and the Town of Kittery, Maine, on the northeast.  The bridges 
that define the Connections Study Area are located near the mouth of the river where it 
widens into Portsmouth Harbor.   

The twelve-mile long Piscataqua River, which forms the boundary between the two 
states, originates at the confluence of the Cocheco and Salmon Falls Rivers.  It flows 
south between Dover, New Hampshire and Eliot, Maine, receives the waters of Great and 
Little Bays at Dover Point and flows southeast between Newington and Eliot, Portsmouth 
and Kittery.  Tidal tributaries of the Piscataqua, the Cocheco, Bellamy, Oyster, Lamprey 
and Squamscott Rivers historically provided ocean access for towns well inland.  

Between Portsmouth and Kittery, the fast-moving river was a significant barrier for those 
travelling by land up the coast or between the two towns.  The tidal current in Portsmouth 
Harbor has been called one of the most turbulent in North America.  The river channel 
varies in depth and also in width due to the many islands.  The variations create changes 
in the river current and cross currents.  Extreme tides are due to the strong tidal influence 
of the large water body, Great Bay, upstream.  The tides and the river’s depth, however, 
prevent ice buildup, making Portsmouth Harbor the closest U.S. ice-free port to Europe.  
This protected port developed some miles inland from the sea.  Downriver, the mouth of 
the harbor opens between Gerrish Island at Kittery Point on the northeast and New Castle 
Island on the southwest. 

The coastline of Portsmouth Harbor is uneven, with multiple creeks and coves on both 
sides and over a dozen islands both large and small.  Downtown Portsmouth is located on 
the southwest bank of the Piscataqua within the crook of an elbow of the river.  The 
urban core occupies an area of land between two large tidal inlets, the North and South 
Mill Ponds.  Portsmouth’s waterfront was historically lined with piers projecting into the 
river.  The main channel of the river passes south of the several islands which are 
included within the Town of Kittery, Maine.  Separated from the mainland (Kittery 
Foreside) by the Back Channel, the islands were the site of Kittery’s shipbuilding 
industry.       

Bridges and Highways 
Three bridges cross the Piscataqua between Portsmouth and Kittery.  The principal 
crossing is now the I-95 High Level Bridge, which is located north of downtown 
Portsmouth at the west edge of Kittery, outside the present Maine-NH Connections Study 
Area.  The High Level Bridge was built ca. 1972 along with new sections of the New 
Hampshire and Maine Turnpikes on either end.  The High Level Bridge is 135' above 
mean high water.  The massive arch truss with roadway suspended through was designed 
by Hardesty and Hanover engineers of New York (Bolster 2002:103).  It stands at “the 
Narrows,” a half mile north of the Sarah Mildred Long Bridge, just below Spinney Creek 
on the Kittery side.  Between the Portsmouth and Kittery Traffic Circles on I-95 there are 
interchanges at Market Street Extension in Portsmouth and Dennett Road (ME Route 
103) in Kittery.  Prior to construction of the new bridge and roadways in 1972, the 
Interstate highway was concurrent with the US Route 1 Bypass.   
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The “middle bridge,” formerly the Interstate Bridge, was named the Sarah Mildred 
Long Bridge in 1987.  This carries the US Route 1 Bypass built at the same time as the 
bridge between 1938 and 1940.  The Bypass (2.55 miles long in New Hampshire, and 1.5 
miles in Maine) sweeps to the west of the most densely developed parts of the City of 
Portsmouth, beginning at US Route 1 south of the city, through the Portsmouth Traffic 
Circle and over the Sarah Mildred Long Bridge into Kittery, Maine.  The US Route 1 
Bypass ends just north of the Kittery Traffic Circle where it merges with US Route 1 and 
I-95 (Maine Turnpike).  In Portsmouth, the bridge approach crosses over the outlet of the 
North Mill Pond onto Noble’s Island (now connected to the mainland by fill).  The Sarah 
Mildred Long Bridge is 2,798' long (about 0.5 mile) between abutments.  The railroad 
tracks (formerly the Eastern Division of the Boston & Maine) curve from the outlet of the 
North Mill Pond across fill onto Noble’s Island and then over the Piscataqua on the Sarah 
Mildred Long Bridge.  In Kittery, the Navy Yard branch tracks run northeast from the 
end of the bridge.  Historically, the Eastern tracks passed through a tunnel under the 
highway heading northwest.   

The oldest (1923) and easternmost Piscataqua bridge is Memorial Bridge which crosses 
from downtown Portsmouth to Badger’s Island in Kittery.  Memorial Bridge is located on 
US Route 1 which passes through the heart of Portsmouth on older streets and roads and 
in Kittery on State Road which was built at the same time as Memorial Bridge.  South of 
Portsmouth, US Route 1 is a densely-settled, modern commercial strip interrupted by the 
marshes around Sagamore Creek.  This is the early historic route, Lafayette Road, built in 
1825.  US Route 1 and the US Route 1 Bypass diverge and Route 1 continues on 
Lafayette Road to the intersection of Middle Road and Middle Street.  Middle Road, a 
historic road between Portsmouth and Greenland to the southwest, is the beginning of NH 
Route 33 (formerly Route 101).  US Route 1 continues northeast on Middle Street and 
into downtown Portsmouth.  It follows a one-way pattern on parallel State Street 
(northbound) and Daniel and Congress Streets (southbound).  The Portsmouth Approach 
to Memorial Bridge, with Memorial Park in the center, is owned and maintained by the 
City of Portsmouth.  Ownership and responsibility for Memorial Bridge are shared by the 
transportation departments of the States of New Hampshire and Maine.  The northeast 
end of the bridge proper is connected to Badger’s Island in Kittery by an approach span.  
The Kittery approach to Memorial Bridge is owned and maintained by Maine DOT.  US 
Route 1 bisects the island on roadway built ca. 1923 and crosses the Back Channel to the 
Kittery mainland on the Badger’s Island Bridge.   

Memorial Bridge is the closest one to Kittery’s town center and the entrance to the 
Portsmouth Naval Shipyard.  North of the bridge in Kittery, US Route 1 passes (one-
way) on either side of a long rectangular park in a rotary-like pattern; Hunter Avenue is 
northbound and Newmarch Street is south bound.  This is the middle of a nineteenth 
century neighborhood on the western edge of Kittery’s town center and was the terminus 
of the street railway line during the early 1900s.  State Road, which became US Route 1, 
was built ca. 1923 at the same time as Memorial Bridge, bypassing the older Post Road.  
North of the Maine-NH Connections Study Area, the Kittery Traffic Circle, formerly 
Remick’s Corners, is the intersection of Old Post Road, US Route 1 (State Road) and ME 
Route 236 (Roger’s Road).  Adjacent is the merge of the US Route 1 Bypass and the 
Maine Turnpike (I-95).    
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Railroads 
Historically Portsmouth was the junction of four regional railroad lines, all of which 
eventually came under the Boston and Maine.  Railroad tracks and rail-beds remain in 
Portsmouth in varying states of integrity and use.  Only the Eastern Railroad (Boston and 
Maine Eastern Division) has been evaluated for National Register eligibility.  All existing 
rail lines are now part of the Pan Am Railways freight system, formerly Guilford 
Industries, the successor to the Boston and Maine.   

The Eastern Railroad was the route up the coast from Massachusetts through Seabrook 
and Hampton.  Its tracks remain in place between Hampton and Portsmouth through the 
old railroad yard along the North Mill Pond and onto Noble’s Island to the Sarah Mildred 
Long Bridge.  The former Concord & Portsmouth Railroad between Portsmouth and 
points west converges with the Eastern in the southwest part of Portsmouth and the tracks 
(now combined) run parallel to the Eastern’s between Islington Street and the North Mill 
Pond.  The railroad tracks cross Market Street onto Noble’s Island past the NH Port 
Authority to the bridge.     

Noble’s Island is the junction of the former Portsmouth and Dover Railroad (later 
B&M Dover Branch) which has active tracks from Portsmouth along the riverfront in 
Newington (Newington Branch).  The Portsmouth and Dover operated between 1874 and 
1934, connecting the two major cities (about eleven miles apart) and the Eastern and 
Western Divisions of the Boston & Maine.   

On the Maine side of the Sarah Mildred Long Bridge, the Navy Yard Branch railroad 
tracks run northeast toward the town center, with a spur turning southerly to the 
Portsmouth Naval Shipyard.  This line was part of the York Harbor and Beach Railroad 
from its construction through the 1920s, after which only PNSY freight traffic continued.  
North from the Sarah Mildred Long Bridge, the main line of the Eastern Division, was 
built as the Portland, Saco and Portsmouth in 1842 and operated until 1952.  The tracks 
through Eliot and South Berwick were replaced by ME Route 236.    

Kittery, Maine 
Kittery is a large town, bounded on the southwest by the Piscataqua River, by Eliot 
upriver on the northwest, York on the north, and the Atlantic coastline on the east.  The 
Maine-NH Connections Study Area is located in the western part of Kittery.  Downriver 
to the east are the Portsmouth Naval Shipyard and downtown Kittery.  This village 
developed as “Kittery Foreside” along the riverfront mainland across the Back Channel 
from the Shipyard, first connected by a bridge in 1825.   

Kittery’s initial seventeenth-century settlement was spread out along the Piscataqua and 
its creeks.  The winding, irregular road patterns developed as the best routes of travel 
though this low-lying marshy town, only 40' above sea level well inland.  The original 
roads followed the shore of the Piscataqua and skirted the larger creeks.  Spruce Creek is 
a large tidal inlet, which extends north through the middle of the town several miles 
inland.  There is little evidence remaining of the original town center located at the head 
of the creek (north of Study Area).   

To the east, downriver, the southeastern part of town beyond Spruce Creek is Kittery 
Point, located at the mouth of Portsmouth Harbor opposite New Castle and Rye, New 
Hampshire and along the oceanfront to the north.  The ME Route 103 bridge across the 
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Spruce Creek outlet was the site of an early ferry which eliminated the circuitous route 
around the perimeter of the large creek (Rogers road on the west and Haley on the east).  
The electric railway between Kittery and York followed Whipple and Pepperrell Roads 
(ME 103) in the early 1900s.     

The early ferry (1690-1823) and the Portsmouth-Kittery Bridge (1823-1940, site of 
Sarah Mildred Long Bridge) across the Piscataqua were located in a narrow stretch, 
well upstream from the town center, and were the focus of smaller nodes of settlement 
historically.  The older road patterns, in the Study Area, and beyond in the I-95 and US 
Route 1 corridor, have largely been superseded by the twentieth century highways, 
interchanges and bridges.  Each new bridge and highway changed the nature of the area 
through which it passed, whether within the historic period or after.   

The three parallel highways and the older Old Post Road run diagonally southwest-
northeast through the western part of Kittery, all passing beyond the north end of Spruce 
Creek.  North of the Study Area, Interstate-95 or the Maine Turnpike was built ca. 1947, 
north of the US Route 1 Bypass which merged into it.  Between the Kittery Traffic Circle 
and the High Level Bridge, I-95 dates from ca. 1972-73.  This six-lane highway was built 
through a small neighborhood on the river and through unsettled woods and marsh.  The 
US Route 1 Bypass in Maine north from the Sarah Mildred Long Bridge dates from ca. 
1940.  The four-lane, raised highway passes directly through the Kittery Depot site and 
the small hamlet previously known as Kittery Junction.  This neighborhood was defined 
by the Old Post Road, east of and parallel to the US Route 1 Bypass, between the 
Bypass and US Route 1.  This was the early nineteenth century route north from the 
1822-23 Portsmouth-Kittery Bridge toward Kittery’s early town center at the head of 
Spruce Creek.  Old Post Road was bypassed when a new State Road was built for US 
Route 1 north of Memorial Bridge in the eastern part of the Study Area.  The Old Post 
Road intersected earlier Rogers Road where the Kittery Circle is now and continued 
north on US Route 1 which follows the original Post Road north of the Study Area where 
the Kittery Outlets are now.   

Historically Kittery Depot or Kittery Junction was a railroad junction.  The main line of 
the former Eastern Division ran north from the depot (now abandoned).  Tracks turning 
northeast from the Sarah Mildred Long Bridge were built as part of the Kittery, York 
Harbor and Beach Railroad in 1888.  A spur to the Navy Yard was built later and the 
tracks remain in use today as the Navy Yard Branch.   

The US Route 1 Bypass contributed to a loss of integrity as a historic district for the 
adjacent Kittery Depot area.  Properties on the northwest side of Old Post Road back up 
to the raised highway.  Bridge Street from the western end of Government Street 
connects to the Bypass near the bridge.  Historically it was the road to the 1823-24 
bridge.  Bridge Street passes under the Bypass to the Oak Terrace loop.  Oak Terrace is a 
side street off of the end of Bridge Street with houses facing Weir Creek (northwest).  
From the junction of Government and Bridge Streets, Cook Street connects to Old Post 
Road passing through a small village center.  This was the original route northwest to 
Eliot, turning onto Dennett Road. Dennett now provides a connection to I-95.  Exit 1 is a 
partial interchange, with a northbound exit off of and southbound entrance onto the 
Interstate.  

Government Street parallels the north side of the river Bridge Street to Kittery Foreside.  
Mendum Avenue is a cul-de-sac on the waterfront off of Government Street, beside 
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Mendum’s Cove.  The original (eighteenth-century) road from the ferry (Rice Avenue) 
east along the river was Love Lane.  Government Street dates from the early 1800s.  
Walker Street was extended westerly in the 1950s to bypass the older route of 
Government Street.  The railroad (built in 1888) tracks are located between Government 
and Walker Streets.   

A series of parallel residential streets run south from Government Street toward the river.  
They are connected by Water Street parallel to the shore.  East of Rice Avenue area 
Stimson, Newmarch, Hunter, Commercial and Pleasant streets.  East of the study area is 
Old Armory Way.  This neighborhood was the terminus of the electric railway from the 
turn of the twentieth century.  In the 1920s, Memorial Bridge was built and US Route 1 
passed through the area.  To the north, State Road was a long new section of highway 
built for US Route 1 through a previously unsettled area of farmland east of Old Post 
Road.   

US Route 1 at the north end of Memorial Bridge crosses over Badger’s Island and to the 
mainland.  Badger’s Island is an oblong shape, parallel to the shore, north of the main 
channel of the river.  US Route 1 (running north-south) bisects the island.  On either side 
are east-west running streets.  Island Avenue is a dead-end street on Badger’s Island east.  
Badger’s Island West is a cul-de-sac with modern buildings off of it on the former site of 
Badger’s shipyard.  This is the westernmost of Kittery’s multiple islands.  East of 
Badger’s Island, is a tiny island known as Squash Island (originally Goat Island).  To the 
east of the Connections Study Area, Seavey’s Island, the site of the Portsmouth Naval 
Shipyard, is a conglomeration of what were originally five separate islands.   

Kittery Foreside refers to the mainland across the Back Channel from the islands, in 
particular to Kittery’s town center near the main Shipyard entrance (east of the Study 
Area).  The village centered on the main shipyard entrance with residential 
neighborhoods on three sides developed throughout the nineteenth century.   

Perpendicular to the south-north highways, Kittery has three numbered State highways 
running southeast-northwest, roughly parallel, through Eliot to South Berwick.  In the 
northern half of town, ME Route 101 begins on Wilson Road north from US Route 1.  
ME Route 103 which passes through the Study Area, is the State Road along the 
Piscataqua through Eliot, Kittery and York.  ME Route 103 passes through downtown 
Kittery on Walker Street.  To the northeast it follows historic roads through Kittery Point 
and York Harbor.  Walker Street built in the 1950s bypassed the older route of 
Government Street.  ME Route 103 going northwest, follows Cook Street, passes below 
the US Route 1 Bypass and turns left onto South Eliot Road.  The bridge over Spinney 
Creek dates from ca. 1900 and was used early on by the electric railway.  Spinney 
Creek, a large creek, off the Piscataqua, defines the west corner of the Town of Kittery 
and separates it from Eliot Neck in South Eliot.  The crossing of the mouth of the creek 
on South Eliot Road (ME Route 103) dates from the electric railway construction around 
1900.     

Passing northeast of the ME-NH Connections Study Area, ME Route 236 (the Harold 
Dow Highway) is 15.8 miles long from Kittery northwest through Eliot and South 
Berwick, to ME Route 9 in Berwick.  ME 236 begins in the town center at ME Route 103 
and follows Rogers Road (the historic route) north to the Kittery Traffic Circle.  On the 
northwest side of the circle, Route 236 intersects with Exit 2 of the Maine Turnpike (I-
95).  This complicated interchange evolved as new highways were built and the old roads 
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in the vicinity have largely been eliminated.  ME Route 236 was built in the 1950s, 
primarily on the former Eastern Railroad bed.    

Portsmouth, New Hampshire   
The Maine-NH Connections Study Area includes the whole of Portsmouth’s urban core.  
US Route 1 established in the early twentieth century passes directly through the 
downtown to Memorial Bridge, following pre-existing streets.  The US Route 1 Bypass 
and Interstate-95 were built ca. 1940 and 1972 west of the urban area, through previously 
open land.   

The US Route 1 Bypass running southwest-northeast roughly parallels the older pre-
existing streets on the northwest edge of town, Dennett Street and Northwest Street.  The 
only full interchange onto the bypass is Maplewood Avenue at Prospect and Cutts 
Streets.   

Downtown Portsmouth’s street patterns have been in place since the early eighteenth 
century.  The overall grid pattern is one of parallel streets running northeast-southwest 
from the waterfront, with shorter cross streets in between.  The original more winding 
streets, Pleasant and Market, Bow, Marcy and Middle streets are evident within the grid, 
and are still among the main through-streets of the downtown.  Marcy Street (Water 
Street) parallels the river shore where wharves were historically located, from the South 
Mill Pond Bridge, northerly to Memorial Bridge.  To the north (northwest), Bow Street 
follows the curving shore.  Market Street, with narrower Ceres Street parallel to it, 
follows the water’s edge in the northern part of the downtown.  Downtown Portsmouth 
developed on these original streets and the series of long parallel streets laid out inland 
from the river.   

Marcy Street is the northern end of NH Route 1B through Newcastle.  Marcy passes 
between Strawbery Banke Museum and Prescott Park on the shore.  Until the Puddle 
Dock inlet was filled in, Marcy (then Water) Street crossed Liberty Bridge.   

Market Street was the main street north-south through Market Square, the town center 
from the mid-eighteenth century.  On the south side of Market Square, Pleasant Street 
runs north-south and southeast to intersect with Marcy Street at the South Mill Pond 
Bridge.  Between Pleasant and Marcy Streets, a grid of streets with eighteenth and 
nineteenth century wood frame houses on small house lots, includes Strawbery Banke 
Museum and south into the South End on the far side of the South Mill Pond.   

Historically Market Street crossed to Noble’s Island on a short bridge, now filled, and 
onto the Portsmouth-Kittery Bridge over the river.  Now Market Street Extension, a 
four-lane road, goes west over the North Mill Pond/Piscataqua confluence to Freeman’s 
Point.  Built in the 1970s, this created an alternate route from the downtown toward 
Newington and an interchange with I-95 at the approach to the 1972 High Level Bridge.   

Noble’s Island located in the confluence of the North Mill Pond and the Piscataqua has 
long been a junction of roads, railroads and bridges.  The island is now connected to the 
mainland by fill under Market Street.  There was a bridge across the channel from the 
1820s, enlarged for the railroad in the 1840s and gradually filled in.   

The main streets running inland from the waterfront, northeast-southwest, are Daniel 
Street, State Street which has been the path of US Route 1 since 1923, and Court Street.  



Maine-New Hampshire Connections Study 
GEOGRAPHIC CONTEXT 

Page 10 of 74 

State and Court streets cross Pleasant Street to Middle Street, State continuing beyond.  
Daniel Street ends at Market Square.  Congress Street is the main downtown street.  It 
continues as Islington Street, the main road southwest of the downtown.  Islington 
parallels the southeast side of the North Mill Pond and the railroad tracks along the shore.  
Between Islington and the railroad is Hanover-Marlborough Street, and McDonough 
Street to the west.  Short parallel cross streets between include Tanner, Parker, Pearl and 
Rock Streets.  

Maplewood Avenue is a straight road west out of downtown toward Woodbury Avenue 
and Newington.  Maplewood crosses the US Route 1 Bypass on an overpass built in 
1940.  Maplewood above Christian Shore dates from the 1790s.  A bridge over the mill 
pond was first built in the 1760s.  On the downtown side of the bridge, Maplewood was 
Mill Street.  Maplewood between Congress Street and Russell Street dates from ca. 1970.  
The earlier route to the North Mill Pond Bridge followed Bridge, Deer and Vaughan 
Streets.  The pattern was due to the location of the long ropewalks, which became the site 
of the railroad stations.  These were located along Deer Street east of Bridge Street 
extending across present Maplewood Avenue to the Sheraton Hotel parking lot.   

The North End between Maplewood Avenue and Market Street was cleared by the 
Vaughan Street Urban Renewal project ca. 1970.  The existing street patterns around 
the large parking lots and commercial sites date from that time.  East-west (northeast-
southwest) running Hanover, Deer and Green streets were originally laid out ca. 1700.  
The north-south streets were Bridge Street, which ended at Deer Street (traffic to the 
bridge turning on Deer St.), Vaughan and High streets, which historically went through 
from Congress Street to Deer.  There are historic buildings remaining only on 
Maplewood around North Cemetery and the bridge, and on “The Hill” corner of High 
and Deer.  



EXISTING CONDITIONS – PROPERTIES PREVIOUSLY SURVEYED 
AND NATIONAL REGISTER ELIGIBLE  

Portsmouth Historic District 
For the purposes of Environmental Review, it has been agreed by consensus of NHDHR 
and NHDOT that downtown Portsmouth encompasses a large historic district that is 
eligible for the National Register of Historic Places.  The boundaries of the district have 
not been determined.  The boundaries of the Portsmouth Local Historic District are used 
as an interim boundary for a Portsmouth National Register Historic District.   

Because of Portsmouth’s obvious eligibility for the National Register, there has been 
little recent individual historic resources documentation in Portsmouth.  Much of the 
Local Historic District area was surveyed at a reconnaissance level by Portsmouth 
Advocates in 1982.  These survey forms are in the street name vertical files of the 
Portsmouth Athenaeum and in the Special Collections room of the Portsmouth Public 
Library.  Richard Candee’s Building Portsmouth (Candee 1992, 2006) provides the best 
overview of downtown Portsmouth’s history and buildings.  Portions of the Historic 
District are addressed in the Court Street and State Street NHDHR Project Area Forms 
and the Memorial Bridge documentation (Preservation Company 2001, 2005, 2009).   

Portsmouth became a Local Historic District in 1976.  The boundaries of the district 
encompass the whole downtown and corridors out Middle Street and Islington Street.  
Adjacent residential areas were initially conceived of as “Historic District B,” but this 
was written out of the Historic District ordinance in 1995.  This demolition delay 
ordinance for historic buildings recognized the importance of these neighborhoods to the 
city.  Current boundary determination methods would likely define a larger Portsmouth 
Historic District extending south and west of the existing boundaries.     

The Portsmouth Local Historic District boundary is the riverfront.  The district includes 
Prescott Park, Strawbery Banke and the South End, bounded on the south by New Castle 
Avenue.   

The northern boundary of the district is the shoreline of the river to the North Mill Pond.  
The southwest edge of Noble’s Island and Christian Shore are included.  The Local 
Historic District encompasses the whole former North End, which was cleared by the 
Vaughan Street Urban Renewal Project around 1970.  This allows oversight of new 
construction by the Portsmouth Historic District Commission, but takes in a large area 
with no historic buildings, which might not be included in the boundaries of a National 
Register Historic District, suggesting that further review is needed.     

On Maplewood Avenue near the North Mill Pond Bridge opposite Christian Shore is an 
isolated surviving cluster of historic houses and two historic cemeteries.  These fall 
within the Local Historic District and retain good integrity, but are surrounded by modern 
development and parking lots in the Urban Renewal area.  Adjacent to Maplewood 
Avenue are the North Cemetery, listed on the National Register, and Union Cemetery 
which was determined eligible 12/13/2006.  The Local Historic District includes much of 
Christian Shore on the northwest side of the North Mill Pond.  This important 
neighborhood is also eligible for the National Register as a distinct Historic District.   

The Portsmouth Local Historic District boundary encompasses the former railroad station 
area between Hanover and Deer streets.  Bridge Street is the southwest edge.  The 
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adjacent neighborhoods beyond, between Islington Street and the railroad are important 
areas of worker housing (see below).       

Within the Portsmouth Historic District, Strawbery Banke Museum was listed on the 
National Register as a Historic District in 1975.  It is bounded by Court and Marcy 
Streets, Hancock and Washington, a total of 121 acres, 37 buildings.  Strawbery Banke 
buildings were documented by the Historic American Buildings Survey (HABS) in 1961. 

There are six properties in the Study Area that have been designated National Historic 
Landmarks.  They are the John Paul Jones House, the Governor John Langdon House, 
The USS Albacore, The George Jackson House, MacPheadris-Warner House, and the 
Moffatt-Ladd House. 

There are many individually listed National Register properties within the Portsmouth 
District.  Those in the Study Area include the George Rogers House on Northwest Street.  
All houses on “The Hill” were listed individually in 1972-73. The former Portsmouth 
Public Library (8 Islington) and the Portsmouth Athenaeum on Market Square were listed 
in 1973.  St. John’s Church on Chapel Street was listed on the National Register in 1978.  
The New Hampshire Bank in Market Square was listed in 1979, as was South Church at 
292 State.  The Rockingham Hotel (401 State) was listed in 1982.  North Cemetery was 
listed on the National Register in 1978.     

Memorial Bridge and Memorial Bridge Historic District 
Memorial Bridge and adjoining and related historic resources have been determined 
eligible for the National Register of Historic Places, individually at the National level and 
as a whole Memorial Bridge Historic District.  The District was determined eligible for 
the National Register in 2004, including the main bridge, the approach spans at either 
end, or Memorial Park in Portsmouth and John Paul Jones Memorial Park in Kittery.   

Memorial Bridge and its approaches are eligible for the National Register of under 
Criteria A, C and, potentially, D.  This was the first modern, free, operable bridge linking 
New Hampshire and Maine along the great coastal highway, US Route 1.  The bridge 
provided a direct connection between downtown Portsmouth and Kittery, eliminated tolls 
for the first time and supplanted the Street Railway and Navy Yard ferries.  Memorial 
Bridge was important in the history of transportation both locally and on a regional level 
and in the development of the communities on either side.  Finally, since the design intent 
of the original project was to create a memorial to World War I veterans, the bridge links 
memorial parks in both Maine and New Hampshire, and has ties to commemorative 
structures throughout the country.   

Memorial Bridge itself was identified as eligible for the National Register in the 1982 
New Hampshire Historic Bridge Inventory (Sverdrup 1982:9).  The bridge evaluation 
committee gave it a score of 30 out of 38 potential points for its engineering, making it 
one of the highest scoring bridges in the state.  In 1988, a determination of National 
Register eligibility was made for Memorial Bridge (lift span and flanking tower/truss 
spans).  Memorial Bridge is addressed in detail in the 2009 Historic Structures Report 
(Preservation Company et. al. 2009).  The Maine Department of Transportation Historic 
Bridge Inventory Form for Memorial Bridge – Bridge #2546 was prepared in 1999 
(Lichtenstein 1999).  A determination of eligibility was made in 2003.       
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Memorial Bridge consists of a concrete approach structure (the Portsmouth 
Approach/Scott Avenue Bridge) three truss spans (the center of which is the vertical lift) 
and the beam and girder Maine approach structure.  The truss spans consist of 
flanking/tower spans which are variable depth Warren trusses while the lift span is a 
parallel chord constant depth Warren Truss.  Memorial Bridge is eligible under Criterion 
C for its engineering.  It was designed by J.A.L. Waddell (1854-1938), one of the world’s 
preeminent bridge designers, the developer of vertical lift bridges in the United States, 
and the holder of patents on most aspects of the operation of these bridges.  Memorial 
Bridge was the first major vertical lift bridge in the eastern United States.  At its 
dedication in 1923, it had the longest lift span in the country (297'), making it the direct 
prototype for later vertical lift bridges.  Its lift towers, extending 210' above mean high 
water, and its 135' vertical clearance were also among the highest.  Waddell’s vertical lift 
design was adopted in locations throughout the world where spans of greater than 300' 
were required.  Today, Memorial Bridge is one of the oldest operational lift bridges in the 
United States.  The bridge retains its original main structure with alterations limited 
largely to the deck, railings and mechanical systems.   

The Portsmouth Approach to Memorial Bridge (Scott Avenue Bridge) and adjoining 
Memorial Park, designed and built and by the City of Portsmouth in 1922-23, were 
determined to be individually eligible for the National Register in 2004, documented on a 
NHDHR individual form (Preservation Company 2004).  The approach includes two 
parallel streets, Daniel and State, and a rotary-like intersection.  State Street is one-way, 
northbound toward the bridge.  Traffic forks left onto Scott Avenue and the Scott Avenue 
Bridge to the main bridge.  State runs to the water and reverses direction below the Scott 
Avenue Bridge onto Daniel Street, which is one-way heading southwest.  Southbound 
traffic coming off the bridge on Dutton merges with Daniel toward Market Square.  
Wright Avenue (one-way) runs northwest-southeast between Daniel and State.  In the 
middle of the approach streets, is a small triangular green space Memorial Park.   

The Scott Avenue Bridge which is the southwestern approach to Memorial Bridge is a 
five-span, 120' long reinforced concrete slab access-span.  The approach was designed by 
Portsmouth City Engineer W.A. McFarland.  The hybrid structure combines elements of 
beam and slab, and frame design.  It is best characterized as a continuous slab bridge with 
edge beams, with its main structural system being the slab.  Compared to other bridges, it 
is the single longest concrete bridge built before 1925 extant in the state today.  It is the 
earliest identified concrete continuous slab bridge and the longest extant non-arched 
concrete bridge constructed in New Hampshire before 1935.   

In Maine, at the north end of Memorial Bridge, the Kittery approach span from the north 
abutment to Badger’s Island was determined eligible for the National Register.  Courses 
of granite block, backfilled with concrete, armored the pier above and below the high 
water mark.  Above, truncated concrete pyramids topped with blocks of concrete reached 
the base plate elevations of crossing girders.  Riveted steel girders fabricated from plates 
and steel angles rested on the two piers and cantilevered out to pick up sidewalks on both 
sides of the approach.  Longitudinal stringers were riveted to webs of the built up girders 
of rolled steel, and a concrete deck for the roadway and sidewalks were poured on the 
stringers.  The Badger’s Island Bridge built in 1922-23, between the island and the 
mainland was determined to be National Register eligible in July 2001 (MHPC files).   
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The northern terminus of the bridge in Kittery is a two-street approach, with one-way 
traffic on either side of an oblong park.  John Paul Jones Memorial Park was listed in the 
National Register of Historic Places in 1998 (Mohney 1998).  See below.    

John Paul Jones Memorial Park, Kittery 
John Paul Jones Park, individually listed on the National Register, is also included in the 
Memorial Bridge Historic District (see above).  The park was created by the State of 
Maine in the space between the streets that carried traffic to and from the bridge on US 
Route 1.  Governor Baxter’s speech at the dedication in November 1924 emphasized the 
bridge’s role as the principal gateway into Maine, where the soldier’s memorial would be 
seen by all who enter the state (Baxter 1924).  The 13' high granite monument features an 
11' x 8' bronze bas relief entitled “The Sacrifices of War.”  This was the work of Boston 
sculptor Miss Bashka Paeff (1894-1979).  Weighing 2,800 pounds, it was the largest 
bronze tablet in the United States at the time.  The inscription reads: “State of Maine, To 
Her Sailors and Soldiers.  Lord God of Hosts Be With Us Yet, Lest We Forget, Lest We 
Forget.”  The central image is a mother shielding a child, with fallen soldiers on both 
side, and smaller images of soldiers marching below.  On the reverse side is the Maine 
State seal (Historic Photos 45-46).  The park is a grassy open space with many trees and 
shrubs.   

Individual Properties on Wentworth Street, Kittery  
The Downtown Kittery Civic and Commercial Area (outside the study area) includes four 
properties listed on the National Register of Historic Places.  They are the Samuel Badger 
Monument (address restricted), the Robert and Louisa Traip House (2 Wentworth Street), 
the Rice Public Library (8 Wentworth Street), and the Mark F. and Eliza J. Wentworth 
House (9 Wentworth Street). 

US Route 1 Bypass Historic District, Sarah Mildred Long Bridge 
The US Route 1 Bypass Historic District in New Hampshire was determined eligible for 
the National Register at the State level in 2006.  The boundaries for the linear district 
included the overpasses, roadways, and 100' right-of-ways associated with the New 
Hampshire segment of the US Route 1 Bypass over its 2.4 mile length in New 
Hampshire, plus the New Hampshire portion of the Sarah Mildred Long Bridge.  There 
are six original overpasses:  US Route 1, Middle Road, Islington Street, Boston & Maine 
Railroad, Maplewood Avenue, Stark Street.  The bridge at Woodbury Avenue and the 
Portsmouth Traffic Circle were added in 1950 within the historic period.  

The Maine segments of the Sarah Mildred Long Bridge and the US Route 1 Bypass 
highway were not included in the New Hampshire determination of eligibility.  
Documentation of these resources will be part of the second phase of the Maine-NH 
Connections Study.   

The US Route 1 Bypass is eligible for the National Register under Criterion C for its 
engineering significance.  It is one of a handful of pre-World War II multi-lane American 
roads that represent a transitional period in modern highway design.  Although 
employing innovative features such as a grade separation, and the first divided highway 
design in the state, it did not have limited access, a key feature of contemporary highway 
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design.  The Bypass is also an early example of a road designed to bypass an urban area.  
Constructed using federal Depression-era program funding, the project was the biggest 
highway undertaking ever attempted by both states (Preservation Company 2006).   

The Sarah Mildred Long Bridge (historically the Interstate Bridge) has two decks; the 
upper deck carries highway traffic at the truss level and a lower deck supports a railroad 
track on the bottom chords.  The bridge includes fifteen approach spans on the New 
Hampshire side, five central spans, and seven approach spans on the Maine side; it is 
2798' between abutments.  The New Hampshire approach spans (deck plate girders) cross 
over the North Mill Pond, Market Street Extension and the railroad tracks.  The bridge 
proper is a five-span Warren truss vertical lift bridge that runs approximately southwest 
to northeast.  The center lift span is raised by independent, synchronized electric motors 
at the tops of each of two 207½'-high towers.  The operator’s house is located next to the 
south tower.  There is a 135' clearance under the lifted span.  When lowered, there is 14' 
clearance at low tide.  On the lower chords a second movable railroad span was 
constructed in the 1960s to allow passage for small boats without opening the main lift.  
The Maine approach at the northeast end of the Sarah Mildred Long Bridge has seven 
deck girder highway spans, and three deck girder spans for the railroad below.  Until the 
1950s, the main Boston and Maine line came off the bridge through a tunnel below the 
US Route 1 Bypass.  The Navy Yard Branch railroad spur still runs east along the river 
from the end of the bridge.  An individual NHDHR inventory form is presently being 
prepared for the Sarah Mildred Long Bridge by Preservation Company.  The bridge was 
determined eligible for the National Register by the Maine Department of Transportation 
and the Maine SHPO in 1999.   

Documentation of the US Route 1 Bypass in Maine is not included in this overview 
report, but will be prepared subsequently (see below).   

Eastern Railroad Historic District (New Hampshire)  
The Eastern Railroad Historic District was determined eligible for the National Register 
under Criterion A and C as a historic district in March 2002 (Mausolf 2002).  According 
to the NHDHR Determination of Eligibility sheet, the Eastern Railroad Historic District 
is a linear district including the right-of-way, buildings, structures and objects associated 
with the railroad up to and including the remains of the rail yards on the south side of the 
North Mill Pond.  The eligible district was defined by the Massachusetts-N.H. state line 
on the south and the northern end of the Sarah Mildred Long Bridge on the north.  The 
Eastern Railroad (later Eastern Division of the Boston and Maine) was the second 
railroad built in New Hampshire and provided a vital link between Portsmouth, Boston, 
coastal Maine and Portland.  The railroad played a key economic role in the transport of 
goods and later summer tourists.  The Eastern Division line retains most of the tracks, 
historic bridges, culverts, mile markers and a few signals to document the historic 
development of the railroad and changing engineering design and technology (Mausolf 
2002).   

Other railroads in the Maine-NH Connections Study Area are discussed below under un-
surveyed resources.   



Maine-New Hampshire Connections Study 
EXISTING CONDITIONS – PROPERTIES PREVIOUSLY SURVEYED AND NATIONAL 
REGISTER ELIGIBLE 

Page 16 of 74 

USS Albacore, Albacore Park, Portsmouth  
The USS Albacore submarine is a National Historic Landmark.  It is a US Navy 
submarine built in 1952 in the Portsmouth Naval Shipyard.  The vessel was designated a 
National Historic Landmark in 1989 due to its contribution to submarine design.  It is 
also listed on the National Register of Historic Places.  This status applies to the vessel or 
structure itself, not the site on which it has been displayed since 1985-86 when Albacore 
Park was created.  This property is located on the north side of the US Route 1 Bypass 
between Maplewood Avenue and the Sarah Mildred Long Bridge approach.  Access is 
from Market Street Extension.    

Christian Shore Historic District, Portsmouth   
Christian Shore is an early historic neighborhood on the northwest edge of Portsmouth 
across the North Mill Pond Bridge from the downtown.  The Christian Shore Historic 
District includes both sides of Maplewood Avenue above the North Bridge (the bridge is 
included as a defining element).  West of Maplewood are Dennett, Prospect and other 
cross streets, to Kane Street (formerly Myrtle).  Northwest Street follows the shore out to 
the point at the outlet of the pond.  Christian Shore is bounded on the northwest by the 
US Route 1 Bypass, built in 1939-40, through previously rural agricultural land beyond 
the edge of the existing residential neighborhoods.  Many of the properties in the 
Christian Shore Historic District back up to the highway right-of-way, or to the 
interchange at Maplewood Avenue.  The approach to the Sarah Mildred Long Bridge 
passes directly behind houses at the end of Northwest Street.    

The Christian Shore Historic District is eligible for the National Register under Criterion 
A as an early waterfront neighborhood.  After its beginnings in the seventeenth century, 
the area developed in the Federal period when numerous houses, all similar, were built on 
small lots.  Construction continued into the mid-nineteenth century.  With its densely 
built, well-preserved building stock, this District reflects important trends and patterns of 
urban residential development in Portsmouth.  The neighborhood contained the homes of 
interrelated families, and evolved as members of the original families subdivided lots for 
new homes.  Residents included craftsmen, mechanics and small business owners.  They 
were employed in area industries, such as brickyards, tanneries, shipyards, and in the 
building trades.  The Christian Shore Historic District is also eligible under Criterion C 
for its architecture.  This group of properties embodies the distinctive characteristics of 
local house types, construction methods and architectural periods.  The area contains 
vernacular dwellings, interpretations of the Federal style, of which a number of high style 
examples were built elsewhere in Portsmouth during the same period.  Later buildings 
reflect the evolution of construction types and techniques.   

Christian Shore contains two properties individually listed on the National Register of 
Historic Places.  The Richard Jackson House (74 Northwest Street) was an early National 
Register property, listed in 1968.  The adjacent George Rogers House (76 Northwest 
Street) was nominated to the National Register in 1976.  Both are owned by Historic New 
England (formerly SPNEA).   

Most of Christian Shore falls within the boundary of the Portsmouth Local Historic 
District under the review of the Historic District Commission.  The local district includes 
the length of Maplewood Avenue from the North Bridge to the US Route 1 Bypass 
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overpass, all of Northwest Street and adjacent streets, Prospect Street and the upper end 
of Dennett Street.  However, where the Local Historic District as presently defined ends 
on Dennett Street around Walker, the National Register eligible Christian Shore Historic 
District extends farther west.  The southwest boundary just beyond the junction of 
Dennett and Kane streets includes early nineteenth-century houses along Kane Street 
(formerly lower end of Myrtle) toward the US Route 1 Bypass.  As a discrete part of 
Portsmouth, known as Christian Shore for over 200 years, the Christian Shore Historic 
District has National Register importance apart from the downtown Portsmouth Historic 
District.  

Christian Shore and the Creek Neighborhood Historic District (to the southwest) are 
contiguous and their streetscape continuous along Dennett Street.  They might be 
considered as one very large historic district, but in terms of historical context and 
physical development, they were two discrete entities.  Extensive boundary discussion 
may be found in the Christian Shore and Creek NHDHR Area Forms (Preservation 
Company 2006). 

Creek Neighborhood Historic District, Portsmouth  
The northeast end of this large residential area falls within the southwest edge of the 
Maine-NH Connections Study Area.  “The Creek” is a late nineteenth century 
neighborhood which extends northeast from Woodbury Avenue, between the US Route 1 
Bypass and the northwest shore of the North Mill Pond.  The older Christian Shore 
Historic District is to the northeast.  The Creek includes Dennett and Thornton streets 
from Mill Pond Way southwest to Bartlett Street and Woodbury Avenue.  It is a large 
neighborhood, with 232 properties, mostly residential, contributing to the Historic 
District.   

The Creek Neighborhood Historic District is eligible for the National Register of Historic 
Places under Criterion A in the area of community planning and development.  It 
documents trends typical of nineteenth-century subdivision and patterns in Portsmouth’s 
history and neighborhood development.  The streets were laid out in a series of 
subdivisions of small rectangular lots and houses were built over a seventy-five year 
period.  Primarily single-family residences, they were a mix of owner-occupied and 
rentals.  The Creek Neighborhood conveys its historical development in the spatial 
organization of the streets and the arrangement of lots. It has the distinctive characteristic 
of the period, small lots, closely spaced houses, wood-frame construction, 1½ and 2½ 
stories, primarily gable end to the street. These reflect the popular house types and 
architectural styles, applied to modest working class housing.  

Due to its somewhat isolated location, the Creek was one of the later residential 
neighborhoods in Portsmouth.  The neighborhood developed in direct response to the 
nearby industries, initially the stocking factory, and later the breweries.  The early 
subdivisions of house-lots were private endeavors.  The gradual construction of houses 
reflects the nature of real estate speculation when developers viewed their business as the 
selling of land, not selling of finished houses, so the realization of a subdivision took 
many years.  At the end of the nineteenth century, the division of the City Farm and sale 
of house lots by the City of Portsmouth took advantage of the pressures of population 
growth, extending beyond the edge of existing neighborhoods.  
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The US Route 1 Bypass was built around the edge of the developed Creek Neighborhood.  
The highway then further defined the edge of the district.  At the west corner of the Creek 
Historic District is the Portsmouth Traffic Circle and the interchange of the US Route 1 
Bypass at Woodbury Avenue.  Creek properties on the northwest side of Dennett Street 
back up to the US Route 1 Bypass.  Some directly abut the highway right-of-way, while 
others have commercial properties in between.   

Cutts Mansion (POR0120) 525 Maplewood Avenue, Portsmouth 
The Cutts Mansion is located on Maplewood Avenue on the other side of the US Route 1 
Bypass (northwest) from Christian Shore.  The property was determined eligible for the 
National Register of Historic Places under Criterion C for its architecture, as an evolved 
building displaying the transition from Federal to Italianate to Colonial Revival.  The 
large Federal style house has the typical three-story, 5-bay center entry form.  The house 
is set back above the road on a terraced, landscaped yard (Mausolf 1998).  The eligible 
property includes the existing parcel.  The land historically associated with this property 
extended north to the river cove, including where Leslie Drive (see below) is now.  

Individual Properties on US Route 1 Bypass, Portsmouth 
All of the buildings adjacent to the US Route 1 Bypass in Portsmouth, including 
businesses directly on the highway, were individually surveyed as part of the US Route 1 
Bypass Project.  Most of these have lost integrity.  Only one historic gas station on the 
highway was found to be eligible for the National Register (see below). 

POR0077 Cole’s Gulf, 930 US Route 1 Bypass 
Constructed ca. 1950, Cole’s Gulf was one of the first of a group of gas stations along the 
highway, and is the only one that retains any integrity.  This business, unlike others 
nearby, remained under the same name for over two decades, operating as Cole’s Gulf 
from 1952 until 1975.  It is the only know surviving local example of a gas station 
executed in white enamel porcelain to emphasize the Streamline style.  The building 
retains many defining elements, including the curved element, white enameled porcelain 
cladding, and typical gas station features such as the corner office and two service bays.  
The boundary of the eligible property is the triangular lot on which this building has been 
sited since its construction, on the US Route 1 Bypass at the end of Kane Street.   

Piscataqua River Bridges 
The Maine portions of the Sarah Mildred Long Bridge and the Memorial Bridge were 
determined eligible for the National Register of Historic Places by MaineDOT and the 
Maine SHPO in 1999 and 2003. 
 
The Memorial Bridge was determined eligible by New Hampshire Division of Historic 
Resources in 2006.



EXISTING CONDITIONS – PROPERTIES NOT PREVIOUSLY 
SURVEYED/EVALUATED THAT MIGHT HAVE NATIONAL REGISTER 
ELIGIBILITY:  PORTSMOUTH, NH 

Properties in the Study Area that were built before 1960, and that have not been 
previously evaluated tend to be located within specific neighborhoods and areas.  These 
areas are addressed below along with a preliminary discussion of their potential National 
Register eligibility as historic districts.  Future study would involve documentation of 
these historic areas or the individual buildings in them, depending on the methodology 
used by each State Historic Preservation Office.   

Cutts Street-Central Avenue Neighborhood    
North of Maplewood Avenue at the southwest edge of the Study Area is a subdivision 
developed in the second quarter of the twentieth century.  This area includes Cutts Street, 
Ashland Street, Beechwood Street, and the northerly half of Central Street.  The lower 
end of Cutts Street existed by the mid 1890s as a short dead end road without buildings 
(USGS 1895).  Development of this area was first considered in the early twentieth 
century but for unknown reasons it did not begin until ca. 1920.  Two proposed plats for 
the land north of Maplewood at Cutts Street were filed in 1902.  The proposed 
subdivision of this area was likely related to its proximity to the short-lived White 
Mountain Paper Company which was established on Freeman’s Point.  This was later the 
site of the Atlantic Shipyard and is now the gypsum plant, below I-95 High Level Bridge 
(outside of Study Area).  The first, "Plan of the Subdivision of a Part of the Jackson 
Farm, Portsmouth" dated to March 1902 (Plan 1902a).  Just three months later a second 
much larger plan for “Maplewood Park” was filed for land on both sides of Cutts Avenue 
owned by Joseph Hett and W. Peirce (Plan 1902b).  The later plat was never developed 
and not until ca. 1920 was the earlier 1902 plan generally implemented and houses 
appeared along what was called Cutts Avenue (Anonymous 1918; USGS 1918).  Though 
Beechwood and Ashland streets appear in the 1920 city directory houses are not listed 
until a few years later (Anonymous 1918; Anonymous 1923).  Development in this area 
continued gradually over the next several decades, with Central Avenue the last to be 
developed (USGS 1941, 1956).  The construction of the Market Street and I-95 
interchange significantly altered the roads at the northwesterly end of the area.   

Owing to the gradual development over several decades the area contains examples of 
several characteristic house types popular in the 1920s, 1930s, and 1940s (Photos 1-10).  
The earliest, especially along Cutts, Ashland, and Beechwood streets and the easterly side 
of Central Avenue, include one-and-one-half or two-and-one-half story gable front or end 
houses, bungalows, and two-story gable blocks.  Several houses in the neighborhood 
along Maplewood Avenue were previously surveyed (POR0111, POR0110).  They were 
determined not to be individually eligible for the National Register.   

This area would require further survey to determine whether it is a National Register 
eligible Historic District.  If not, there might be individually eligible buildings.    
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Leslie Drive (Bersum Gardens) 
Parallel to the northwest side of the Bypass is Leslie Drive, an oblong subdivision 
developed as "Bersum Gardens" beginning in 1955 to the east of Cutts Street.  This area 
is shown in the Route 1 Bypass Project Area Form (Preservation Company 2005) and is 
identified on the Route 1 Bypass constraints mapping.  The ten-acre subdivision was 
platted with forty-six lots, ranging in size from 7,000 to 9,000 square feet, some of which 
abut the North Mill Pond.  At the time it was the largest residential development in 
Portsmouth in several years (Portsmouth Herald 13 May 1955; Plan 1955).  The 
subdivision was established on land formerly part of the Cutts Mansion Estate that is still 
extant on the corner of Maplewood Avenue and Cutts Street (Photo 11).  Margo 
Construction Company, a Boston-area firm, obtained a building permit in June 1955 to 
construct twelve five-and-one-half room houses.  Construction cost of the twelve houses 
was estimated at $120,000 (Portsmouth Herald 3 June 1955). Construction of some of 
the houses was completed by late fall 1955 and construction and sales continued over the 
next year or two (Photos 12-20).  Many of the small three- and four-bay ranches feature 
picture windows and attached one-car garages set back from the front elevation.  Others 
feature detached one-car gable-front garages set towards the rear of the lot.  The interior 
plans of the original twelve houses consisted of combination living room and dining, 
kitchen, bath, and three bedrooms (Portsmouth Herald 13 May 1955).1  Originally each 
wood frame house was to be clad with clapboards; some appear to have early if not 
original asbestos siding however.  

This area would require further survey to determine whether it is a National Register 
eligible Historic District.  If not, there might be individually eligible buildings.    

Myrtle Avenue 
Myrtle Avenue originally connected Dennett Street in Christian Shore and Woodbury 
Avenue to the west.  The construction of the US Route 1 Bypass ca. 1937 and then I-95 
ca. 1972 severed that connection and created several disconnected sections of Myrtle 
Avenue.  Only the stretches west of the US Route 1 Bypass retain the historic name.  The 
section east of the Bypass was recently renamed Kane Street.  The isolated section 
between the two highways is included in the Route 1 Bypass Project Area Form 
(Preservation Company 2005).  The easternmost house on Myrtle at the Bypass was 
individually surveyed but determined not eligible (POR0098).   

This section between the two highways contains a collection of late nineteenth- and early 
twentieth-century houses.  Less than a half dozen houses present on both sides of the 
street are either within the boundary of the present Study Area or are in close proximity 
to the boundary and the Bypass.  These include a representative example of common 
house types of the late nineteenth and early twentieth century.  Whereas the northern side 
of the street tends to have earlier two-and-one-half story gable-front, side-hall plan 

                                                 
1 Local businessman Harry Winebaum acquired the land in August 1954 and within a year sold it to Margolis 
Construction (Book 1322, Page 422, 28 August 1954; Book 1356, Page 379, 26 May 1955; Book 1365, Page 17, 16 
August 1955).  The name of the subdivision derived from the names of Winebaum's two sons, Bernard and Sumner 
(Portsmouth Herald 13 May 1955).  At the time of construction the lots had a protective covenant that not more than 
one residence and a private two-car garage were allowed per lot (Plan 1955; Book 1360, Page 298, 7 July 1955). 
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houses, those on the southerly side tend to be slightly later bungalows or Colonial 
Revival houses including a Dutch Colonial (Photos 21-22).  

This area would require further survey to determine whether it is a National Register 
eligible Historic District.  If not, there might be individually eligible buildings.    

Mill Pond Way 
This dead-end street between Dennett Street and the North Mill Pond is not included in 
the boundary of the Creek or Christian Shore Historic Districts.  Previously the land on 
“Martin’s” point was the site of a brickyard and then a tannery.  If there were determined 
to be archaeological sites in the vicinity, these could be included in the Christian Shore 
Historic District.  The land was subdivided in 1918 as “North Mill Park” (Plan 1918) but 
the multi-lot plat was never implemented though Dearborn Street Extension appears to 
have been laid out.  Two houses were built by 1920 but few others followed (Sanborn 
1920; 1920 updated to 1956).  The few houses constructed during the historic period 
include a two-story, side-hall plan house and a bungalow.   

There has been more recent in-fill that has compromised the integrity of the area so that it 
does not constitute a potentially eligible historic district, therefore the historic houses 
would require individual survey.   

Portsmouth-Dover Railroad 
Formerly the Portsmouth-Dover Railroad, this is now known as the Newington Branch.  
From Noble’s Island near the southwest end of Sarah Mildred Long Bridge, this still-
active rail line crosses a berm and trestle generally parallel to Market Street Extension 
and continues out of the current Study Area northwest to Freeman’s Point and Newington 
beyond (Photos 23-25).  This railroad was addressed briefly in the Newington-Dover 
Project Area Form, and a determination of National Register eligibility was made in 
2005.   

The Portsmouth-Dover Railroad was built in 1874 through Newington along the river and 
over the water to Dover Point and up the point to Dover.  Through-service ended in 1934 
and the railroad bridge between Newington and Dover Point was taken down.  The 
Newington Branch tracks along the Piscataqua remained in use for freight.  A spur was 
built into Pease Air Force Base ca. 1952.  From 1983, this route was owned by Guilford 
Transportation Industries, more recently Pan Am Railways.   

The integrity of the line has not been determined and it is extant only to the 
Newington/Dover border.  It retains tracks, modern signals and the historic railroad depot 
in Newington which is individually eligible for the National Register.  Further survey 
would be necessary. 

Noble’s Island and adjacent Portsmouth waterfront 
This section of the Portsmouth waterfront is located outside the boundaries of the 
Portsmouth Local Historic District.  The form of Noble’s Island (though no longer an 
island) and its built resources largely date to the second half of the twentieth century, the 
result of fill and redevelopment (Photos 26-34).  In that period the island was developed 
predominantly as a port facility on the northeasterly two-thirds with a small amount of 
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residential and office space, largely constructed after ca. 1980, to the southwesterly side 
of Market Street Extension.   

Historically Noble’s Island (originally roughly triangular in shape with the base facing 
southeast) was located in the confluence of the North Mill Pond and the river.  By the 
second quarter of the nineteenth century a wooden bridge and railroad bridge connected 
the island to the mainland, however.  Over the course of the nineteenth and twentieth 
century that connection was expanded such that the island is now connected by fill under 
and adjacent to the Market Street Extension.   

In the nineteenth and the first half of the twentieth century the northeasterly two-thirds of 
the island served primarily as a conduit to the 1823 Portsmouth-Kittery toll bridge over 
the Piscataqua River and to the 1840s railroad bridge for the Portland, Saco, and 
Portsmouth Railroad adjacent to the toll bridge (Historic Photos 1, 3).  By 1850 a street 
and the railroad tracks traversed the westerly side of the island before turning northeast to 
cross the river.  A tollhouse stood at the northerly end of the road, just before the bridge 
(Walling 1850) (Historic Photo 2).  The island was only moderately augmented with a 
wharf or two on the river side to the southeast and northeast.  A large timber dock was 
located at the northwest corner of the island.  A large wharf and a smaller one were 
present on the southeast side of the island (Walling 1850). 

The railroad erected several buildings including a kryanizing building and a coal pocket 
in the second half of the nineteenth century.  Later the Portsmouth Street Railway added a 
powerhouse to this cluster of structures adjacent to a plank wharf.  A wooden bridge 
connected the northwesterly end of Market Street to the island (Sanborn 1920).  None of 
these resources survive above ground. 

By 1949 the Portsmouth Ice Company occupied a group of small detached buildings 
roughly in the location of the present Marine Terminal.  The former railroad buildings 
were gone though the pile wharf remained on the southeast edge of the island.  Rail lines 
remained along the easterly side of Market Street.  One route led northwesterly towards 
Freeman's Point carrying the Portsmouth and Dover Railroad.  The other turned 
northeasterly onto the Interstate Bridge at the northerly end of the island, carrying the 
Eastern Division of the Boston and Maine Railroad.   

The westerly or inland side of the island developed in a very different fashion.  A group 
of buildings, many residential and all but one no longer extant, were constructed on this 
section of the island along both sides of the road to the toll bridge.  In the later nineteenth 
century many were still owned by Noble family heirs (Beers 1876).  There were still 
about six houses, mostly duplexes there in the 1940s. Along the Portsmouth and Dover 
railroad tracks across the outlet between the north mill pond and the river a boardwalk 
provided pedestrian access between the downtown and the Atlantic Shipyard and Atlantic 
Heights. (Sanborn 1920 updated to 1949).  Sometime between 1910 and 1920 Standard 
Oil of New York constructed a group of oil storage tanks on the southwesterly tip of the 
island (later occupied by Socony Vacuum Oil Company) (Sanborn maps 1910, 1920, 
1920 updated to 1956) (Historic Photo 8).  These were demolished sometime after 1956; 
the area was redeveloped in the early 1980s with a several multi-unit buildings (Plan 
11709). Only one historic resource, a renovated two-story wooden four-family is situated 
across from the entrance to the terminal facility (Photo 37). 
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The construction of the US Route 1 Bypass and approach to the Sarah Mildred Long 
Bridge across the northerly tip of the island initiated a further transformation of the 
island's historic resources (Photo 35).  The island no longer provided direct access to the 
river crossing.  The most dramatic change to the easterly two-thirds of the island began in 
the 1960s when the City of Portsmouth acquired the former Boston and Maine Railroad 
property.  In 1962 construction of a marine terminal project was approved by the City of 
Portsmouth and operations control was turned over to the State.  Alterations over the next 
thirty years included expansion of the island to the southeast with fill and construction of 
a 300' pier on the river side, both completed 1964.  A group of aerial photos from this 
period clearly show the process (Historic Photos 5-18).  The Market Street Connection 
was added in the early 1970s to connect with the newly constructed I-95.  A 300' addition 
to the pier was made in 1977 (Photo 31) and twenty years later a barge pier was added 
along the northerly end of the island (Photo 36).  The facility was leased for nearly thirty 
years to John T. Clark.  The Marine Cargo Terminal has two base tenants (road salt, scrap 
metal) and the Division of Ports and Harbors Office.2  Above ground resources include a 
pair of large rectangular modern buildings for warehousing and port operations (Photos 
32-33).  Two large piles, scrap metal and salt are stored on the fill area (Photo 29). 

The Division of Ports and Harbors also oversees the adjacent one-acre Burge Wharf and 
one-acre Barker Wharf to the south along the river (Photo 26).  The North Ferry left from 
this vicinity in the early nineteenth century (Hales 1813).  By 1876 the wharves in this 
vicinity were the site of the Concord and Portsmouth Railroad waterfront terminus.3  By 
the late nineteenth century the J. Albert Walker Coal Yard (or Coal Pockets) occupied 
some of the area in the vicinity of Barker Wharf while the Concord Railroad maintained 
the rail lines on the wharves (Sanborn 1887).  The Walker operation, established in 1869, 
was the largest dealer in the state of heavy coal (SeacoastNH.com).  By the 1920s the 
Boston and Maine Railroad occupied the wharves.  Barker Wharf is leased to the Isles of 
Shoals Steamship Company; Burge Wharf accommodates three commercial and four 
governmental sea vessel operations.4 

Also outside the boundaries of the Portsmouth Historic District is the waterfront area 
immediately south of Barker's Wharf, a parcel now owned and occupied by Granite State 
Minerals, and just northwest of where Deer Street dead ends at Market Street.  By the 
early nineteenth century several wharves extended from the shoreline out into the river in 
this area (Hales 1813).  By the late nineteenth century Walker's Wharf housed the J.A. 
Walker Coal Lime & Company and the Sise’s Coal Yard & Wharf (Sanborn 1887).  
Consolidated Coal Company occupied the wharf by the 1920s.  Granite State has 
occupied the site since the early 1960s, storing salt used on winter roads in New 
Hampshire.  

There appear to be few historic structures still extant in this area, and it does not retain 
any integrity as a historic district.  Individual survey would be required if any individual 
properties were affected. 

                                                 
2 Much of this information about the facility and its history since acquired by the state comes from materials 
supplied by Captain Geno Marconi, Director of the Division of Ports and Harbors at the Pease Development 
Authority. 
3 This railroad was established in the 1840s to transport New Hampshire manufactured goods, especially textiles to 
Portsmouth, and promote it as the state’s seaboard outlet (Lindsell 2000: 128).   
4 Geno Marconi materials. 
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Portsmouth Historic District – Northern Boundary – Vaughan Street 
Urban Renewal  

Lacking more detailed survey of downtown Portsmouth, the boundary of the Portsmouth 
Local Historic District is used as the interim boundary for the Portsmouth National 
Register Historic District.  The local district boundary is defined by the shoreline of the 
North Mill Pond extending across it to encompass Christian Shore and the southwest 
edge of Noble’s Island.  However, this boundary includes the large Vaughan Street Urban 
Renewal area which has no historic buildings in it now.     

This area, in the north end of the city of Portsmouth, was historically significant from the 
late eighteenth century through the mid-twentieth century.  The urban renewal in the late 
1960s – early 1970s entailed demolition of over 400 buildings largely in the area between 
Hanover Street and the North Mill Pond.  A survey done prior to demolition identified 
over sixty important properties, a dozen of which were moved to an area called “The 
Hill” along the southeasterly side of Deer Street.  The Vaughan Street Urban Renewal 
area encompassed multiple blocks and restructured the traffic pattern of this part of 
Portsmouth including connecting Maplewood Avenue at the North Mill Pond Bridge to 
the Congress Street intersection in the downtown.  The Maplewood Avenue Bridge was 
determined eligible individually in December of 2009.  

An official Determination of eligibility has not been made to set the boundary of the 
Portsmouth National Register Historic District.  A National Register boundary might not 
include the Urban Renewal area, which has no contributing historic resources.  The 
boundary might be drawn to exclude Vaughan, Green and Russell streets, north of High 
Street.  A surviving cluster of historic properties on Maplewood Avenue near the North 
Mill Pond Bridge would be included.  These are the North Burying Ground, Union 
Cemetery and a small group of mostly early nineteenth-century historic houses along 
Maplewood Avenue (Hales 1813, Walling 1850) (Photo 38).  All two stories the group 
includes a pair of hall-and-parlor houses with hip roofs and third with a gable roof.   

This area would require further survey to determine whether it is a National Register 
eligible Historic District.  If not, there might be individually eligible buildings.    

Hanover-Bridge Street Area, West of Portsmouth Historic District  
The southwest boundaries of the Portsmouth Historic District run along the rear property 
lines of lots fronting on Islington Street.  Consequently, a small section of Hanover Street 
and the cross streets of Bridge Street, Parker Street, Pearl Street and Rock Street located 
within the study area were not included within the boundaries of the Portsmouth Historic 
District.  This area was initially conceived as part of the “Historic District B.”  The 
omitted area is concentrated around the Freewill Baptist Church known as “The Pearl” 
(45 Pearl Street; Photo 41).  The church was individually listed on the National Register 
of Historic Places in 2003.  This neighborhood might constitute an eligible historic 
district. 

This area consists primarily of a mix of late nineteenth- and early twentieth-century 
frame single-family and purpose-built multi-family residences.  The single families are 
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largely gable front or end houses with side-hall plans whereas the multi-families 
originally contained four units (Photos 40, 42-48, 51-52).  The area also includes the 
surviving portion of the former Portsmouth Machine Company, set back from Hanover 
Street (Photos 49-50).  The Portsmouth Machine Company was on the site of the Steam 
Factory which burned in 1880.  In the 1940s, Diamond Match Company occupied the 
building.  This renovated one-story brick rectangular building is now occupied by the 
offices of Heinemann Book Publishers.   

This is part of a large historic district, so further survey would be needed to determine 
official boundaries of a district, or eligibility of individual structures. 



EXISTING CONDITIONS – PROPERTIES NOT PREVIOUSLY 
SURVEYED/EVALUATED THAT MIGHT HAVE NATIONAL REGISTER 
ELIGIBILITY:  KITTERY, ME 

There has been little historic resources documentation in the study area in Kittery.  
Therefore, a greater amount of survey work is anticipated in Kittery during the next phase 
of the Maine-NH Connections Study.   

US Route 1 Bypass Corridor – Maine  
Expansion of the existing National Register evaluation of the US Route 1 Bypass Historic 
District to include the Maine half of the corridor will be part of the next phase of the 
Connections Study.  The later document will address the length of the Bypass in Maine, 
from the Sarah Mildred Long Bridge to the I-95 and Route 1 interchange. This phase 
concentrated on a windshield survey of the resources on the Bypass within the study area 
either fronting directly on or within 200' areas abutting the bypass.  (All tourism related 
resources are located north of the study area.) 

Within Kittery, the US Route 1 Bypass runs in a northeasterly direction from the 
northerly end of the Sarah Mildred Long Bridge, crossing over Dennett Road before 
passing out of the study area.  Dennett Road runs from Old Post Road slightly east of the 
Bypass, passes under the Bypass, and turns in a northwesterly direction before passing 
out of the study area.  Dennett Road was part of an early route between Kittery Foreside 
and Eliot.   

Several roads intersect with the Bypass at its southerly end.  Bridge Street and Old Post 
Road date to the completion of the 1822-23 Portsmouth-Kittery Bridge which was 
located 60' upstream from the Long Bridge (Openo 1988:1).  Those roads connected 
travelers across the toll bridge with the more easterly parts of the town and communities 
to the west and north.  A railroad depot was constructed just north of the bridge after the 
arrival of the railroad in the 1840s (Historic Photos 21-23, 26).  Bridge Street runs 
between the southerly end of the US Route 1 Bypass and the intersection of Cook and 
Government streets to the east.  With the construction of the US Route 1 Bypass, Bridge 
Street was extended southerly and westerly, passing under the Bypass and along the 
waterfront.  Originally the stretch of road along the water west of the railroad depot and 
old Portsmouth-Kittery Bridge had been called Oak Terrace.  At the time of the 
construction of the Bypass this name was given to a new road uphill from the original 
one, laid out to allow access to houses now cut off from the easterly part of town by the 
Bypass.  Oak Terrace was further altered to its present configuration in 1952 with a 
reverse direction loop to improve access to the southerly direction of the Bypass from 
Bridge Street (see Sanborn maps, 1919, 1931 updated to 1948, 1931 updated to 1962).  
This required the demolition of two houses and removal of the hillock underneath the pair 
(Openo 1988:62).  Old Post Road begins near the intersection of Bridge Street and the US 
Route 1 Bypass and runs in a northeasterly direction roughly parallel to the Bypass and 
passes out of the study area.  Historically, a rail line ran along the easterly side of the 
Bypass from the northerly end of the Sarah Mildred Long Bridge, passing under Bridge 
Street, and then turning northwesterly to pass under the Bypass and continuing in a 
northwesterly direction, passing out of the study area.  The tracks have been removed but 
portions of the right-of-way remain apparent on the landscape and the tunnel under the 
Bypass is still extant (Photo 79).  The Bridge Street overpass was removed at the time of 
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the construction of the Oak Terrace loop, part of the improvement of the Bypass access in 
that area. 

All of these roadways contain a mixture of above ground resources of varying age, form, 
and type.  By the early 1870s the Kittery Depot area, including Dennett Road, Old Boston 
Road, and Bridge Street, contained nearly twenty buildings (Sanford and Everts 1872).  
That number remained relatively constant, with only a slight increase in the early 
twentieth along Old Post Road (USGS 1918).  Only in the wake of the construction of the 
Bypass did the number of buildings in the area increase (USGS 1956).   

Many of the historical resources within this section of the study area are residential and 
represent a range of common house types of the later nineteenth and early and mid-
twentieth century.  Along the Bypass north of the Dennett Road crossing are a pair of 
mid-twentieth century small ranches with L-shaped footprints and a Cape with a molded 
concrete block foundation on the westerly side of the road near the northerly edge of the 
study area (Photos 56-59).  The easterly side of US Route 1 Bypass south of Dennett 
Road has little development.  The former railroad right-of-way remains undeveloped.  
Just north of that is a nursery and landscaping business with a recently expanded gable-
roof structure (Photo 78).  The southerly side of Dennett Road, west of the Bypass, 
contains a few historic residential resources.  (Photos 53-55).    

James Corner, a small commercial and residential area that might have eligibility as a 
historic district, extends easterly from the Bypass to the intersection of Dennett Road and 
Old Post Road.  This area would require further survey.  The area features mostly early 
twentieth-century commercial historic resources but also a later nineteenth-century gable-
front, side hall plan or end house (Photos 56-57, 65, 67-69).  One house on the northerly 
side of Dennett Road and directly abutting the easterly side of the Bypass also has a 
period garage (Photos 60-62).  Also in this area is the former Dennett School, moved to 
its present location at the time of the construction of the US Route 1 Bypass (Photo 66) 
(Historic Photo 20).  Since the school closed it has been used by the American Legion 
and more recently as a storage and distribution center for Lays Potato Chips.  The 
building is now privately owned (Manson 2009).     

Old Post Road between Dennett Road and Bridge Street features a discrete group of later 
nineteenth century or the twentieth century residences, whose lots abut within 200' of the 
US Route 1 Bypass.  They do not constitute a potential historic district but some of the 
resources may be individually eligible and therefore will require further survey.  
Approximately six houses are located along the westerly side of the road between Cook 
Street and Bridge Street.  Historical examples include a high-posted cape, a Dutch 
Colonial, a pair of foursquares (one significantly altered), and a two-story gable block 
(Photos 70-73, 75-77).  On the easterly side of the street is a historic shop, possibly a boat 
shop (Photo 74). 

This area would require further survey to determine whether it is a National Register 
eligible Historic District.  If not, there might be individually eligible buildings.    
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Kittery Depot/Oak Terrace  
In the nineteenth and early twentieth century the area north of the Portsmouth-Kittery 
Bridge was known as Kittery Depot and later Kittery Junction.  The area generally 
extends easterly to Cook Street and northerly to Dennett Road along Old Post Road, in 
addition to the immediate vicinity of the railroad depot (see 1872 map and 1895 USGS).  
Since the construction of the US Route 1 Bypass, the removal of the railroad station, and 
the rearrangement of the roadways particularly in the mid-twentieth century in 
connection with the construction of the US Route 1 Bypass the southerly part of this area 
has been known as Oak Terrace, after the early twentieth-century road along the water's 
edge.  Now Oak Terrace refers generally to the area closest to the bridge, especially on 
the westerly side of the Bypass and to a lesser extent development along Bridge Street to 
the east.  In the early twentieth century, however, Oak Terrace was a road along the shore 
to the northwest of the bridge and railroad depot (Sanborn 1919).  Over the next fifty 
years the roadways in close proximity to the Bypass and to the west of the Bypass were 
altered several times and the street names changed, ultimately creating the present 
configuration.  In addition to altering the road pattern in the area, the Bypass construction 
and subsequent roadway alterations required the demolition or relocation of some of the 
houses in Kittery Depot (see detail of Piscataqua River Bridge General Plan and 
Elevation, 1939, and 1947 and 1962 Sanborn maps) (Historic Photos 23-24). 

In the immediate vicinity of the northerly end of the Sarah Mildred Long Bridge the road 
network is organized to provide access to the US Route 1 Bypass in both directions.  The 
current configuration is the product of changes made in the early 1950s to improve access 
and mitigate traffic problems.  As now constructed, the westerly end of Bridge Street 
only provides direct access to the north-bound side of the Bypass, and egress for north-
bound travelers coming off of the bridge.  Oak Terrace has multiple sections to it.  A 
reverse direction loop portion, built ca. 1952, provides access and egress for south-bound 
Bypass traffic.  Other portions of Oak Terrace radiate from that section providing access 
to the houses in the area between Mendum's Creek and Weir Creek.  This area is closely 
associated with the US Route 1 Bypass Corridor and in some locations actually abuts the 
Bypass.  Some of the historical resources in fact front on either the Bypass or its reverse 
direction loop.  Though the area does not constitute a district it does contain some 
historical resources that may be individually eligible and therefore require further survey. 

A number of historical resources of varying age and form survive in the Oak Terrace 
area.  The area Oak Terrace on the westerly side of the US Route 1 Bypass includes a 
mixture of common later nineteenth- or early twentieth-century house forms such as 
gable-front, side-hall plan or end houses and gable blocks (Photos 85-86, 88-89).  In 
addition the area contains several later nineteenth or early twentieth century houses with 
complex massing commonly found in seaside or waterfront communities (Photo 87).  The 
section of Oak Terrace closer to Weir Creek features more modern development, 
including a ranch house and a couple of trailers (Photos 81-84).  In addition, several 
nineteenth-century houses are present along the northerly side of Bridge Street just east 
of the intersection with Old Post Road and the approach to the US Route 1 Bypass (Photo 
90) and further east at the intersection with Cook and Government streets (Photo 91).   

This area would require further survey to determine whether it is a National Register 
eligible Historic District.  If not, there might be individually eligible buildings.    
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Railroads:  Navy Yard Branch and former Portland, Saco, and 
Portsmouth Railroad  

Historically, the bridge crossing in the vicinity of the Sarah Mildred Long Bridge carried 
two railroad lines.  At the Kittery side one headed northerly and westerly north through 
Kittery before crossing into Eliot to the west.  A second ran easterly and northerly to 
York, with a spur branching off to the Navy Yard (Historic Photos 29, 32).   

The earlier route was initially established as the Portland, Saco, and Portsmouth Railroad 
(later Eastern Railroad and then the Eastern Division of the Boston & Maine Railroad) in 
the 1840s at the time of the construction of the first railroad bridge in this vicinity.  In 
New Hampshire, the Eastern Railroad Historic District was determined eligible in 2002 
as far north as the New Hampshire State line on the Sarah Mildred Long Bridge.  The rail 
line in Kittery, Maine, has not been evaluated.  Historically, in Kittery Depot, the Eastern 
Railroad ran northerly and westerly from the bridge passing under Bridge Street and then, 
after its construction, the US Route 1 Bypass before continuing on through Eliot to South 
Berwick.  These tracks were taken up in the 1950s.  The right-of-way north of Kittery 
Depot and west of the US Route 1 Bypass was abandoned.  The US Route 1 Bypass 
overpass however remains (Photo 79).  Subsequently, Maine Route 236 was created on 
the old rail corridor to the west of the US Route 1 Bypass.   

The second set of tracks head northeast from Kittery Depot.  Built in 1888 as the York 
Harbor and Beach Railroad (YH&B) the line operated through the mid-1920s between 
Kittery Depot and York.  Later it became a part of the Boston and Maine and is now 
operated by the Pan Am rail network.  Within the Maine-NH Connections Study Area, 
the tracks briefly run along the water before passing under Government Street and 
heading slightly north to run parallel to the northerly side of Walker Street/Route 103 
outside of the study area.  In Kittery Foreside outside of the study area, after crossing 
Wentworth Street/ME Route 103, the tracks historically continued north to the York 
Beach area.  In this vicinity a spur, constructed in 1901, arcs south towards the Walker 
Street entrance to the Navy Yard.  The tracks continue across the Navy Yard bridge and 
into the Navy Yard.  The tracks northeasterly of the Navy Yard Junction were dismantled 
in the 1920s but the line to the Navy Yard remains in place.  The tracks continue to be 
used occasionally to carry freight between the Navy Yard and Portsmouth.   

This line’s presence adjacent to the Bypass indicates further survey will be required along 
this historic railroad line to determine its eligibility.     

1920s Residential Neighborhood 
Cook Street is a relatively short through early street, present by the late eighteenth 
century as part of the route between the easterly and westerly parts of Kittery.  However, 
not until the 1920s was a portion of land along the easterly side of this street subdivided 
and developed as a small subdivision in the 1920s by several local individuals.  The 
neighborhood includes in addition to several lots along Cook Street, those along Paul 
Street, Park Avenue, and Rudolph Avenue.  The first two streets are accessible from 
Cook Street while Rudolph Avenue runs between them.  On Cook Street, Frank L. Cook 
constructed houses between 1923 and 1928, known as the West Park lots.  Park Avenue 



Maine-New Hampshire Connections Study 
EXISTING CONDITIONS – PROPERTIES NOT PREVIOUSLY SURVEYED/EVALUATED 
THAT MIGHT HAVE NATIONAL REGISTER ELIGIBILITY:  KITTERY, ME 

Page 30 of 74 

is named for the West Park house lots.  Rudolph Street was developed in 1925 by Charles 
Rudolph.  Paul Street was developed in the 1930s by Charles Rudolph; his father-in-law 
Herman Paul was involved with the West Park house lots (Kittery Bicentennial 
Committee 1976: 15-18).  These streets are lined mostly with three-bay and five-bay 
Capes (Photos 92-94).   

This 1920s residential neighborhood might have National Register eligibility as a historic 
district but would require further survey. 

Mendum Avenue/Prince Avenue/Rice Avenue 
Several streets are present south of the westerly portion of Government Street within the 
study area consisting of mixed neighborhoods with individual resources, some historical.  
None of the streets are potentially eligible as districts; however, some individual 
historical resources will likely require further survey.   

Prince Avenue is a short street that runs southerly from Government Street.  A small 
historic cemetery with nearly twenty nineteenth-century headstones including some for 
the Rice family is located on the easterly side of the street (Photos 101-102).  The street 
also has a small number of early twentieth-century houses (Photos 103-104). 

Mendum Avenue is a cul-de-sac, off Prince Avenue that extends southwesterly on 
Mendum’s Point.  The street is lined mostly with mid-twentieth century single-family 
dwellings (Photos 95-95, 99-100).  It also, however, features a pair of duplexes (Photos 
97-98). 

Two short streets, Juniper Point and Langton Street, extend westerly and easterly, 
respectively, at the southerly end of Prince Avenue.  Each contains no or few historical 
resources. 

The earliest and most easterly of these streets, Rice Avenue, dates to the early nineteenth 
century and was the original route for travelers heading north from the ferry landing at 
the southern end of this street.  The street features a range of popular later nineteenth and 
early twentieth-century house types, some of which are historical (Photos 105-108).  At 
the northerly end of the street is the Rice House, an altered historic Cape (Photo 109).   

This area does not appear to have integrity as a historic district; individual resources 
would need to be studied for determination of eligibility. 

Kittery Foreside 
The identified center of the town of Kittery includes the civic and commercial resources 
associated with the growth of the town as it expanded in response to the Naval Shipyard 
that was constructed on Seavey’s Island abutting the downtown area to the east.  This 
large area could easily be considered as one large historic district representing the 
commercial, civic and residential portions of the village.  For the purpose of this study, 
the larger area has been divided into three separate areas that abut each other and that 
might be eligible for the National Register.  Two of these are partially within the study 
area in the 200' corridor associated with the Memorial Bridge, the Government Street 
Area and the Post-Civil War Residential Neighborhood.  The Downtown Kittery Civic 
and Commercial Area is outside the study area.  It includes four properties listed on the 
National Register of Historic Places.  They are the Samuel Badger Monument (address 
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restricted), the Robert and Louisa Traip House (2 Wentworth Street), the Rice Public 
Library (8 Wentworth Street), and the Mark F. and Eliza J. Wentworth House (9 
Wentworth Street).  

Government Street Area 
The historical resources on the lots fronting on Government Street generally date to the 
period of development that coincides with the forms and types of buildings found further 
east within Kittery Foreside.  They are earlier and generally higher styled than those in 
the abutting residential neighborhoods, as Government Street was the primary entry into 
the downtown and the Naval Shipyard. 

By 1850 a handful of buildings were present along Government Street to the west of Old 
Armory and within the study area (Walling 1850).  Development was mostly 
concentrated to the east between the study area and the bridge to the Navy Yard.  By 
1857 two more buildings had been built to the west of the earlier group (Chace 1857).  
Gradually, over the remainder of the nineteenth-century development continued to move 
in a westerly direction along Government Street towards Rice Avenue.  By the early 
1870s development had progressed to Newmarch Street (Sanford and Everts 1872).  By 
the end of the nineteenth century development along Government Street had extended the 
remaining blocks to Stimson Avenue, within the study area. 

Many of the resources along Government Street, a late eighteenth-century roadway, are 
residential including some of brick construction (Photos 111-117, 120-122).  The street 
also features several institutional buildings.  They are the 1868 Second Methodist 
Episcopal Church (now St. Mark’s) (Photo 118; Historic Photos 39-40), the 1868 
Wentworth School (now residential) (Photo 119; Historic Photos 42-43), and the former 
Dennett-Wentworth School, built 1923 (Photo 110; Historic Photo 37).  Because of the 
mix of residential and institutional buildings and the generally earlier date of construction 
of the resources compared to those on the streets extending south from Government 
Street within the study area, Government Street more closely resembles the commercial 
and civic center of Kittery to the east of the study area. 

This area would require further survey to determine whether it is a National Register 
eligible Historic District.   

Post-Civil War Residential Neighborhood  
This residential neighborhood might have National Register eligibility.  As shown on the 
constraints map it is centered on the several streets on and to either side of US Route 1 
that extend in a southerly direction from Government Street.  It potentially includes from 
west to east the north-south running Stimson Street, Newmarch Street (US Route 1 
South), Hunter Avenue (US Route 1 North), Commercial Street, Pleasant Street, Cottle 
Lane, and Old Armory Way and the east-west running Water Street.  Old Armory is 
outside of the study area but the historic resources match those found in the 
aforementioned streets that are within the study area.  All these streets were generally laid 
out and developed in the last thirty years of the nineteenth century.  As a potentially 
eligible historic district this area requires further survey. 
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Historic maps demonstrate this group of streets south of Government Street was largely 
developed beginning in the post-Civil War period.  With the exception of the northerly 
portion of Armory Street and the eighteenth-century Rice Avenue, no other north-south 
side streets had been laid out (Chace 1857).5  Old Armory Street extended partially south 
towards the river and contained four houses along its westerly side. 

By contrast, by the early 1870s, an explosion of development had occurred in the district, 
nearly all residential (see 1872 Sanford and Everts).  Most notable is the presence of five 
new north-south streets (Stimson, Newmarch, Pearson (now Hunter Avenue), 
Commercial, and Pleasant) all connected along the river by Water Street at their southerly 
ends.  By this period the greatest amount of development is concentrated along the 
easterly three streets.  The lots vary in size with those bounded by Newmarch and 
Stimson considerably larger than elsewhere in the district.  At least a dozen lots remain 
undeveloped.  An additional L-shaped street, Cottle Lane runs between Government 
Street and Pleasant Street.  This small road contained an additional four houses.  Only 
one wharf is located in the district, at the end of Commercial Street, occupied by Cutts & 
Co., bounded by a large coal shed on the southeast and a storehouse to the northwest.       

The eight streets in the residential neighborhood are lined with a mixture of single-family 
dwellings and multi-family units, all of wooden construction with one exception.  Single-
family dwelling forms include one- and one-and-one-half-story capes, one- and two-story 
gable blocks, one-and-one-half and two-and-one-half story gable-front or end houses, and 
Mansard roofed houses.  The most common style is the Italianate but the potential district 
also includes examples in the Greek Revival, Queen Anne, and Colonial Revival styles. 

The residential neighborhood is centered on US Route 1 and the John Paul Jones 
Memorial Park.  Creation of the Park in the early 1920s resulted in the removal of over a 
handful of houses on the block bounded by Newmarch and Pierson (Hunter Avenue) 
streets (see 13 March 1923 Plan).  The remaining houses fronting on the park include 
side-hall plan houses (one of brick construction), gable blocks, and a two-story Mansard-
roofed house, and a small, complexly massed Queen Anne house (Photos 141-146; 
Historic Photo 44). 

The single-family houses on the other streets within the residential neighborhood 
resemble those fronting on US Route 1 (Photos 123-131, 135-136, 147-148, 151-153; 
Historic Photos 47-54).  In addition, the other streets feature a number of different types 
and styles of multi-family units.  They range from two-family Dutch Colonials (Photo 
137) to four-unit gabled roofed buildings in Classical and Queen Anne styles with 
polygonal bays on the front elevation (Photos 132, 134, 150).  Stimson Street features a 
pair of two-story gable-roofed duplexes in the Italianate style with paired entries (Photo 
154).  The construction of multi-family housing persisted into the middle of the twentieth 
century.  The area also includes a pair of one-story, concrete block duplexes built 
between 1947 and 1962 on Commercial Street (Sanborn 1931 updated 1947, 1931 
updated to 1962) (Photo 133). 

Also directly abutting US Route 1 within the residential neighborhood is Warren’s 
Lobster House on Water Street immediately northeast of US Route 1 and the Badger's 
Island Bridge.  The MHPC files contain material on this popular Kittery establishment.  

                                                 
5 The contrast with the 1779 Des Barres map can not be explained at this time. 
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The sprawling waterfront complex includes a restaurant and wholesale-retail lobster 
outlet, all housed in a group of connected structures (Photos 138-139).  The earliest 
building, a two-story frame structure built ca. 1940, housed the original wholesale-retail 
lobster business.  Between 1940 and 1951, with one-story addition to the southwest, 
seating capacity was expanded from six to 150.  In 1988 the complex was expanded 
further with the addition of fifty-six seat solarium.6 

This area would require further survey to determine whether it is a National Register 
eligible Historic District.  

Badger’s Island 
The northerly terminus of Memorial Bridge crosses Badger’s Island, bisecting the island.  
As a result development and extant resources reflect that division.  The several structures 
along US Route 1 are generally commercial, indicative of their presence along a heavily 
trafficked coastal highway route.  On the easterly side is an altered historic resource, 
Cookson’s, now containing commercial and residential units (Photo 164; Historic Photos 
66, 68-69).  The three-story frame building was constructed originally with a store on the 
ground floor and a hall on the second floor (Sanborn 1931).  On the westerly side of the 
street is the former restaurant Ranger Inn, a two-story stone building now used for 
commercial purposes (Sanborn 1931) (Photo 163; Historic Photos 67-68).  The resources 
on the westerly half of the island, aligned along Badger's Island West are a mix of 
building types, forms, styles, and scales and generally range in age from the early 
twentieth century to the present.  These include capes with shed-roof dormers, ranches, 
and contemporary single-family and multi-family units characteristic of waterfront 
locations (Photos 152-160).  One much altered house likely dates to the first half of the 
nineteenth century (Photos 161-162; Historic Photos 57, 60).  Many of the historic 
resources on this part of the island have been resided and feature replacement windows.  
As a result the group does not cohere as a possible district, though some buildings may be 
individually eligible and thus require further survey. 

The easterly half of the island contains of group of mostly late nineteenth- and twentieth-
century frame residences of varying forms and styles.  These include two-story mansard-
roofed cottages, two-story Queen Anne houses, bungalows, and Colonial Revival styled 
houses (Photos 165-174).  Due to alterations to many of these houses including residing, 
replacement windows, and additions, the group does not cohere as a possible district, 
though some buildings may be individually eligible and thus require further survey.  

Historically, from the late eighteenth century, the Badger’s Ship yard was located on the 
westerly one-third of the island with early residential development scattered on the 
southeasterly two-thirds of the island oriented towards the river and Portsmouth (1850 
Walling; 1857 Chace).  By 1872 the number of residences, concentrated mostly on the 
southerly side of the island remained fairly constant with the number totaling less than a 
dozen (1872 Everts and Sanford).  That number increased slightly over the next fifty 
years.  In the late 1890s, ferry service between Portsmouth and Kittery, delivered 
passengers to the ferry landing and depot on Badger's Island (Historic Photos 58-59, 61).  
From there the Portsmouth, Kittery, and York Street Railway carried passengers across a 

                                                 
6 MHPC Files.  The documentation is incomplete for the National Register Information Request. 
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newly constructed bridge to the mainland at the southern end of Newmarch Street just 
slightly west of the existing Badger’s Island Bridge.  The construction of Memorial 
Bridge and a new wooden bridge between Kittery mainland and the island in the early 
1920s initiated a period of steady but modest development.  This occurred predominantly 
on the northerly side of the island to the east and west of US Route 1 over the next fifty 
years.  In the late twentieth century and continuing up to the present, new development 
has replaced some of the historic resources, including the former William Badger house, 
an eighteenth-century two-story house which was dismantled ca. 1999 (Historic Photos 
59, 71).  By the early 1930s development along US Route 1 included automobile related 
businesses, most notably a filling station along the westerly side.  The 1920s Badger’s 
Island Bridge extending north from Badger’s Island to the mainland in Maine was 
replaced in 1938.  The bridge was determined to be National Register eligible in July 
2001.  By the late 1940s a second filling station was present on the easterly side of the 
road, just before the Kittery Bridge.  Also by that time a second restaurant was present on 
the westerly side of the road (Sanborn 1931; 1931 updated to 1947). 

The MHPC files include cursory materials on the William Badger House on Badger’s 
Island for which interest in National Register consideration was initiated but never 
finalized.  The house was subsequently dismantled ca. 1999 to make way for new 
condominium development (Photo 161).  William Badger’s tomb, located off of Badger 
Island West, has been surveyed by the State of Maine (Historic Photo 73).    

This area would require further survey to determine whether it is a National Register 
eligible Historic District.  If not, there might be individually eligible buildings.    



HISTORIC BACKGROUND 

1623-1690: Settlement, Fishing, Lumber Trade  

Portsmouth 
From Portsmouth’s founding, the riverfront was a focus of economic activity.  
Portsmouth was settled as a commercial venture, and became a maritime center of the 
fishing and lumber shipping trade.  The first settlers were sent in 1623 by a group of 
London merchants known as the Laconia Company, headed by Captain John Mason who 
received a huge grant of land between the Merrimack and Piscataqua Rivers.  The group 
chose as their base, a location near the mouth of the Piscataqua in the midst of three tidal 
creeks, which became known as Strawbery Banke.  The “Great House,” a large 
communal dwelling, was built ca. 1634 on the north side of the small middle inlet (later 
known as Puddle Dock) (Garvin and Grigg 1995:1).  As maritime activity developed, it 
was centered on Great Island, now New Castle.  The mainland was used for agriculture 
for most of the seventeenth century and there were few buildings in the vicinity of 
downtown Portsmouth other than the Great House (Brewster 1968:19; Candee 1992:1; 
Sammons 1997:10; Garvin 1982:4).   

From the 1640s to 1670s, New Hampshire was part of the Massachusetts Bay Colony.  
Downtown Portsmouth, still primarily farmland, was under the ownership of several 
individuals through most of the 1600s.  The Strawbery Banke “Great House” and the 
tract of land between what is now Daniel Street and Puddle Dock was acquired by John 
Cutt, recently arrived from England.  His brother Richard Cutt became the owner of the 
land north of Daniel Street to Islington Creek (North Mill Pond).  Together they were 
Portsmouth’s largest landowners and owned nearly all of what is now downtown 
Portsmouth.  From 1659, John Cutt had a dam and mill at the southwest end of what 
became the North Mill Pond, near what is now Bartlett Street.  The mills were powered 
by the fresh-water stream flowing into the tidal inlet.  The Cutt family built wharves on 
the riverfront and exported lumber on a large scale (Garvin and Grigg 1995:46; Candee 
1992:1).   

The dividing lines between the several property owners formed the pattern of the original 
streets of the downtown area, Daniel and Congress (east-west), Market and Pleasant 
(north-south) (Candee 1992:1).  The southwest corner of the present downtown, west of 
Pleasant and south of Congress, was part of the Church glebe land, set aside for support 
of the minister of the town’s Congregational Church.  These twelve acres were known as 
the “minister’s field” (Brighton 1979:6; Brewster 1968:41).   

During the seventeenth century, the center of settlement remained in the southern part of 
Portsmouth (which was so-named in 1656), and New Castle.  The first Congregational 
meetinghouse, built in 1658-59, was located near the junction of today’s Marcy, South, 
and Pleasant streets.  The land between Puddle Dock and the creek which is now the 
South Mill Pond was owned by John Pickering.  In 1658, he received a mill privilege at 
the outlet of the creek, with the stipulation that he provide access to the new 
meetinghouse by building and maintaining a footbridge over his dam.  The pathway 
expanded into a 33'-wide highway that became Pleasant Street when the town acquired 
it from Pickering in 1673 (Garvin 1972:4).  By the late 1650s, the path along Marcy 
(formerly Water) was known as the Great Street (Brighton 1979:8).   
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North of Islington Creek (North Mill Pond), upstream on the river, Christian Shore was 
settled in the mid-1600s, and is now the location of the oldest house in the state; the 
Jackson House built ca. 1664.  The vicinity was originally known as Fresh Creek, but has 
long been called Christian Shore.  Boats passed in and out of the creek and shipbuilding 
was carried out along the waterfront (Foster 1876:69).  Richard Jackson a cooper and 
shipbuilder had a family shipyard just east of his house (Candee 1992:33).  The Jackson 
land (25 acres) extended to the north where the US Route 1 Bypass corridor is now.  
Northwest Street developed, out to the point of land across from Noble’s Island (now 
SW end of Sarah Mildred Long Bridge).  The second oldest house on Christian Shore is 
reportedly the Dennett House, located above Dennett Street at the end of Prospect 
(Gurney 1902:52; Foster 1876:105).  North of the US Route 1 Bypass beyond the current 
Connections Study Area, Freeman’s Point, originally Ham’s Point, was settled in the 
1650s by the Ham family (none of the old houses remained by the mid-nineteenth 
century) (Foster 1876:112).   

Crossings 
Boats were the original means of transport between Christian Shore and the rest of town 
and across the Piscataqua between Portsmouth and Kittery.   

Kittery 
Kittery was settled at the same time as Portsmouth, beginning in the 1630s, part of the 
land north of the Piscataqua River granted to Fernando Gorges.  Originally known as the 
“Piscataqua Plantations,” in 1647, Kittery became the first incorporated town in what is 
now Maine.  Kittery also included the later towns of Eliot, Berwick, South Berwick, and 
North Berwick.  The earliest settlement was at Kittery Point, along Chauncey Creek 
(Varney 1886).  

Grants of land along the river were made in the 1640s-50s.  Maine, including Kittery, fell 
under the jurisdiction of Massachusetts Bay early on and was part of Massachusetts for 
over 150 years.  The early economy of the region focused on fishing, shipbuilding and 
the mast trade.  From Portsmouth Harbor, exports were fish, lumber and barrel staves.  
Early maps show houses spread out all along the Piscataqua in Kittery and Eliot.  Inland 
from the water, Kittery was a farming community.  The islands in the Piscataqua were the 
base for fishing operations.  In the 1650s, shipyards on both sides of the Piscataqua were 
producing small boats and fishing “smacks.”  The Royal Navy sent ships to the 
Piscataqua for pine masts beginning in the 1650s and Portsmouth Harbor was the center 
of the British mast trade until it shifted to Falmouth ca. 1720 (Clark 1970:55; Bolster 
2002:97).   

Badger’s Island was originally Wither’s Island.  Thomas Withers received a large grant 
of land from Fernando Gorges in 1643.  When Withers died in 1685, his property was 
divided between his three daughters and sons in law – Thomas Rice, John Shapleigh and 
Benjamin Berry.  The next settler upriver to the northwest was Robert Mendum.  William 
Palmer owned land on the point where the railroad station was later (Stackpole 1903:87-
88).  The islands where PNSY is now were first occupied by John Puddington, fisherman 
(PNSY 1978:4).  
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1690-1720: Colonial Period, Downtown Portsmouth Develops, Kittery 
Waterfront, Woodman’s Ferry 

Portsmouth 
When New Hampshire became a separate Royal Province from Massachusetts in 1679, 
the first “President” was John Cutt.  The development of downtown Portsmouth began 
with the subdivision of land by the Cutt heirs beginning around 1690.  Small house lots 
were laid out and a grid of streets created.  Most of the present streets and lanes in 
Portsmouth were laid out around 1700, and have changed little since (Garvin 1972:5).  
Daniel Street dates from ca. 1700 when Bridget Graffort gave the town a strip of land for 
a highway from what is now Market Square to the river (Portsmouth Athenaeum vertical 
files).  Daniel Street and Congress Street formed the principal east-west road.  On the 
Richard Cutt land, Market Street and the waterfront nearby developed.  Portsmouth’s 
North End on the south shore of the North Mill Pond outlet began with Deer Street also 
laid out ca. 1700.  South of Daniel Street, long parallel streets, State Street (formerly 
Buck Street) and Court Street (formerly Pitt Street) were laid out through the John Cutt 
land.  Shorter cross streets ran between, and down to the north side of Puddle Dock.  This 
area was rapidly settled over the next several decades and an early commercial core and 
mixed-use area developed on the waterfront of the Piscataqua and around Puddle Dock.  
In 1705 the Town laid out the Glebe land west of Pleasant, along (now) State and Court 
Streets into house lots to lease for ministerial support (Candee 1992:2).  

Portsmouth was divided into two church parishes, North and South during this period.  
The new North Meetinghouse was built ca. 1712 (site of the present North Church) in the 
northeast corner of the Glebe Land in what would become Market Square.  
Water/Marcy Street was an important thoroughfare from 1727, when the Town granted 
permission for a “swing bridge” to be built over the mouth of the creek (Puddle Dock).  
Water and Pleasant Streets intersected at the South Mill Pond.  A new South 
Meetinghouse was built in 1731 on Pickering’s Neck between Puddle Dock and the 
South Mill Pond (Garvin 1972:5; Brewster 1869:332).   

Crossings 
The first ferry service between Portsmouth and Kittery began in 1692.  The Portsmouth 
terminal was at the northern end of Market Street, near what was then the corner of 
Russell Street.  The ferry was established by Kittery resident John Woodman, who had 
previously operated a ferry at Brave Boat Harbor to the northeast between Kittery and 
York.  The Kittery ferry landing and Woodman’s home were located in Kittery on 
“Wither’s Point” at the end of what is now Rice Avenue (Stackpole 1903:86).  

Kittery 
The ferrying point, Woodman’s Ferry (Rice Avenue), was a natural stopping point on 
the coastal route to Falmouth.  In 1696, Kittery (including Eliot, Berwick, etc.), a town of 
800-900 residents, had ten public houses (Clark 1970:74).   

Kittery land grants from the 1690s were surveyed by Town Surveyor William Godsoe 
and his successors.  These plans recorded by the Town Clerk provide a visual record of 
late seventeenth and early eighteenth century Kittery that is unique in Northern New 
England (Candee 1982).  The focus of Kittery’s settlement was at the head of Spruce 
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Creek (north of the Connections Study Area) on the north side of where I-95 now passes.  
Early saw and grist mills were located there, and the original meetinghouse.  This was the 
intersection of roads from the ferry, to York, toward Berwick and to Kittery Point.  There 
was also a meetinghouse on Kittery Point at the mouth of Spruce Creek and another to 
the northwest in what is now Eliot by the end of the eighteenth century.    

The British government built ships for the Royal Navy in Kittery, beginning with the 
HMS Falkland (the first warship built in North America) in 1690.  The Piscataqua was an 
excellent site for shipbuilding because of the proximity to raw materials (lumber) and the 
ocean.  Kittery Foreside began to develop along the riverfront with homes of 
shipbuilders and mariners.  Shipyards employed a variety of craftsmen.  Coopering was 
also an important trade (Stackpole 1903:700; Clark 1970:55).   

Downriver (east of the Connections Study Area), Portsmouth Harbor was the site of 
fortifications on either side of the river from the Colonial Period through WWII.  Fort 
William and Mary (later Fort Constitution) was established at New Castle in the 1690s.  
On the northeast side of the river on Kittery Point, Fort William (later Fort McClary) 
was built ca. 1720.  The U.S. government took over the forts following the Revolutionary 
War.  They were garrisoned during times of war, but otherwise were manned by a single 
caretaker (Lawry et. al. 2004).   

1720-1774: Colonial Period, Shipping and Shipbuilding  

Portsmouth 
Colonial Portsmouth grew and prospered as a center of the Royal government under an 
oligarchy of merchant families (Candee 1992:2).  Their Anglican chapel built in 1732 
was located on “Church Hill” (now site of St. John’s Church, Chapel Street) above Bow 
Street.  In the 1750s, New Hampshire’s colonial statehouse was built near the town’s 
parade or training ground near the North Church in what would become Market Square.  
The somewhat irregular pattern of roads in and out of the growing town center was fully 
developed by this time, and grids of roughly parallel streets and cross streets laid out 
between them (Grant 1774).     

The Piscataqua River, as a port for the West Indies and European trade, was the focus of 
Portsmouth’s development and economy.  Ships brought fish, lumber, and staves to the 
British West Indies, and returned with molasses, sugar and rum.  Fish and lumber were 
sent to England and salt, brandy and wine imported, along with ceramics and textiles.  A 
coasting trade developed with Boston and the Southern colonies (Clark 1970:55).  The 
waterfront of the Piscataqua developed with wharves along the riverbank northeast of 
Market Street (Fore Street) along Ceres Street and Bow Street.  From the wharves, 
goods were hoisted into the warehouses and street-front shops above.  The eighteenth 
century public market was located on Spring Hill near the junction of Bow and Market.  
Taking advantage of channel depths of up to 69', a series of long, parallel wharves 
extended into the river at the ends of Daniel and State (Buck) Streets and east of Marcy 
(Water) Street where Prescott Park is now.  Storehouses where bulk cargo was unloaded 
were built out on the long piers.  The offices and counting rooms of Portsmouth 
merchants were often located on the wharves or nearby.   

Nathaniel Meserve (1705-1758) had a shipyard on the southeast shore of Islington Creek 
(soon to be the North Mill Pond) north of Maplewood Avenue where Vaughan Street is 
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now.  The wharves associated with this yard were located near the mouth of the creek, 
toward Noble’s Island.  The Old North Cemetery on Maplewood was established in 1753.  
Next to the cemetery, off the northeast end of the pond (where the railroad station was 
later parallel to Deer St.) were long parallel ropewalks, which operated from prior to the 
Revolution through the War of 1812 (Grant 1774; Hales 1813).   

The North Mill Pond was created in 1764 when a bridge and a dam for a tidal grist mill 
were built across Islington Creek at what is now Maplewood Avenue (originally Mill 
Street).  This provided the first direct connection between Christian Shore and the 
developing commercial center.  The mill-owner Peter Livius lived in the former Meserve 
house southeast of the bridge (not extant).  The ropewalks defined the location of the 
original street to the bridge from the center of town which followed a crooked path on 
Bridge Street and Vaughan Street (Candee 1992:1; Hales 1813).    

Traffic in and out of Portsmouth to points northwest crossed the “North Bridge.”  Beyond 
the bridge, Maplewood was not built until later and the initial road turned onto the upper 
end of Dennett Street, then south and west on Thornton Street (then called Woodbury 
Avenue) to modern Woodbury Avenue, which paralleled the southwest shore of the 
Piscataqua to Newington and via ferry to points inland (Grant 1774).  The Dennett family 
was responsible for much of the early development of Christian Shore, with family 
members settling on the land around the original homestead.   

The first road southwest out of the town center followed Middle Street and Middle Road.  
Islington Street, parallel to the south side of the North Mill Pond, ended at Bartlett 
(Creek) Street where there was small hamlet known as Islington.  The sawmill at the 
southwest end of the pond continued to operate until the forest in the area was cleared 
(Foster 1876:69; Candee 1992:153).  Bartlett (Creek) Street was the lower end of the road 
from Islington to points north (Woodbury Avenue) (Grant 1774).   

Crossings 
The Piscataqua ferry between Kittery and Portsmouth was operated in the eighteenth 
century by John More (Woodman’s son-in-law) and then passed to the Rice family 
(Federal Writer’s 1937:70-71).   

Kittery 
The earliest development in the Study Area in Kittery was concentrated near the main 
transportation routes.  Rice Avenue (old Ferry Road) led to the ferry.  Nearby at the foot 
of Rice Avenue near the old ferry landing were the Rice Tavern (demolished ca. 1940) 
(Historic Photo 35) and the Spinney House.  The tavern kept by Samuel Rice, half owner 
of the ferry, provided accommodations for stagecoach and ferry travelers.  Samuel Rice’s 
house was at the top of Rice Avenue.  An early (1779) chart of Piscataqua Harbor shows 
the location of roads and buildings on both sides of the river.  Above the ferry, at the head 
of Rice Avenue, Love Lane was the route to the east, parallel to the shore.  The road 
curved north on Wentworth Street and Rogers Road up the west side of Spruce Creek.  
Northwest from the ferry landing and Rice Avenue, the road to Eliot followed 
Government, Cook Street and a bit of Old Post Road and bent onto Dennett Road.   
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1774-ca. 1790: Revolutionary War and Early Federal Period, 
Shipbuilding and Privateering 

Portsmouth 
In December 1774, Portsmouth revolutionaries seized the King’s ammunitions and gun 
powder from Fort William and Mary in New Castle, which were later used at the Battle 
of Bunker Hill.  Governor John Wentworth of the loyalist Wentworth dynasty took his 
family to Boston and on to Nova Scotia to escape persecution.  Later governor, John 
Langdon a Portsmouth merchant, was active in the Revolutionary War.  He served as a 
member of the Continental Congress in 1775-76 and then served as a commander in the 
Continental forces.  Langdon’s influence brought Naval shipbuilding to Portsmouth 
Harbor, shaping the future of the region.  During the war, shipping was disrupted, but the 
“privateering” (using armed vessels to plunder enemy ships) was sanctioned and several 
Portsmouth families made fortunes.   

Crossings 
Rice’s Ferry was the means of crossing on the Post Road between Boston and Portland 
established in 1775 (Federal Writer’s 1937:70-71).   

Kittery 
Maine was part of Massachusetts at this time.  When the Continental Congress divided 
Massachusetts into three maritime districts in 1778, it became known as the District of 
Maine (Clark et. al. 1989:83-84).  Shipbuilding was a major activity in Kittery during the 
Revolutionary period.  The Continental Congress recognized the need for a naval fleet in 
1776.  Portsmouth merchant and shipbuilder John Langdon (1741-1819) offered his 
Kittery island (now Badger’s Island) as a shipyard site.  A total of seven ships were built 
under contract for the Continental Navy by local master shipbuilders/carpenters.  The 
first vessel, the 32-gun frigate Raleigh was built between March and May of 1776 
(Kittery Bicentennial Committee 1976:65PNSY 1978:6-7).  The best-known of the ships 
was the Ranger built in 1777 and subsequently captained by John Paul Jones.  The 
America, one of three 74-gun ships of line authorized by the Continental Congress, was 
constructed in Langdon’s shipyard and launched in 1782.  It was the largest warship built 
in North America at that time (Bolster 2002:93-94).  One of the shipwrights was William 
Badger (1752-1830), who later had a shipyard on the island that bears his name and built 
over 100 vessels (Kittery Bicentennial Committee 1976: 8).    

1790-1822: Shipping and Industry, Portsmouth Naval Shipyard, 
Downtown Portsmouth, Fires and Brick Act 

Portsmouth 
The Federal period was one of growth and prosperity in Portsmouth.  Although it ceased 
to be the State capitol, Portsmouth was New Hampshire’s only seaport.  After the 
Revolutionary War, until the U.S. government was established, the British imposed 
restrictions on U.S. shipping.  After 1789, Congress enacted protective laws and U.S. 
shipping trade with Europe and the West Indies expanded, protected by the Navy from 
the 1790s.   
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There was extensive new construction in Portsmouth during the late 1780s and 1790s.  
With increased development pressure, lot size decreased.  The earliest houses were often 
replaced or new ones in-filled.  Portsmouth’s population grew rapidly between 1790 and 
1810.  Portsmouth’s first paved street was Market Street, which was paved with flat 
stones in 1787.  Buck (State) Street was one of the first with stone paved sidewalks.  By 
the early 1800s, nearly all streets had sidewalks on one side of the street.  Federal period 
residential construction took place on the western edge of town on Middle Street, western 
Court and State Streets and on Islington.   

Shipping routes expanded in the 1790s and reached a peak in the early 1800s, before the 
Embargoes and War of 1812.  In 1798, the Portsmouth Pier Company built a massive pier 
off the end of State Street, including a three-story building, over 300' long, containing 
fourteen stores.  The New Hampshire Hotel stood nearby at the corner of State and Water 
(Marcy) Streets (DeChard 2000).  Overland travel between the seacoast and inland towns 
was made possible by the “Piscataqua Bridge” between Newington and Durham built in 
1795 on the First New Hampshire Turnpike from Portsmouth to Concord.  The 
Portsmouth end of the turnpike followed Maplewood Avenue (North Road), which was 
built from Christian Shore to Woodbury Avenue.   

Christian Shore developed on house-lots advertised for their proximity to the highway:  
“The largest part of the country produce passes by these lots into town and there are 
several good stands for stores” (Candee 1992:30).  A new brick schoolhouse was built to 
serve the area ca. 1800.  It is extant, a residence, on Prospect (originally called North 
School) Street.  On Maplewood, lawyer Edward Cutts, son of a prosperous merchant, 
built the Cutts Mansion (ca. 1805) overlooking the town (Mausolf 1998; Gurney 
1902:54).  Capt. John Bowles, who owned the gristmill and a wharf on the North Mill 
Pond built 259 Maplewood ca. 1806 (Candee 1992:30).  Bowles also had a windmill for 
grist milling on the knoll where the Sheraton Hotel is now (Candee 1992:30).  Plummer 
Dennett, carpenter and joiner, built his own house on Maplewood Avenue and one next 
door for George Dennett (347 and 357 Maplewood) (Howells 1937:171).  On the 
downtown side of the North Mill Pond Bridge, house lots were subdivided out of the 
Boyd-Raynes estate (Candee 1992:112) on either side of Maplewood Avenue (Elm 
Street).   

Christian Shore was the location of small-scale waterfront industries, beginning with 
shipbuilding.  The outlying location, at the edge of the agricultural area beyond, was a 
prime site for the marginal activities of slaughterhouse and tannery which the Jackson 
family established near their home on Northwest Street.  There were also a tannery and 
a slaughterhouse on Dearborn Street during this period.  The water in the tidal creek and 
the clay on the shore later offered potential for brick-making and pottery.  A ropewalk 
was located off of Maplewood Avenue parallel to the southeast shore of the pond next to 
the North burying ground where the railroad station was later.     

After 1799, the commercial center shifted from the waterfront to Market Square when a 
new brick public market was built there (site of Bank of America).  Downtown 
Portsmouth’s architecture was shaped by three major fires in the early 1800s.  The first in 
1802 destroyed Market Street from the Square to beyond Bow Street, the upper end of 
Ceres Street, Penhallow Street and the end of Daniel.  In 1803, the corner of Bow and 
Chapel burned, including the Episcopal Church there (Hales 1813).  New commercial 
blocks were erected, four stories of brick construction.   
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Most of the area beyond the North Mill Pond, where the Creek Neighborhood would 
develop, was farmland through most of the nineteenth century.  The first subdivision in 
the vicinity was laid out south of Dennett Street in 1812 by joiner John Miller, who 
intended to build a bridge across the pond.  He built his own house on Burkitt Street, but 
died in 1813, after which there was no further development until later (Candee 1992:30, 
154).   

Portsmouth’s maritime trade suffered during the War of 1812.  However, a number of 
Portsmouth merchants turned to privateering and were successful preying on English 
ships trading with Canada and the West Indies.  Shipping revived with peace in 1815, but 
never returned to the high of the early Federal period.  Coastal trade became increasingly 
important.   

Meanwhile, the massive fire of December 22, 1813 destroyed the waterfront, everything 
along both sides of Buck/State Street, the south side of Daniel Street, and north of 
Daniel beyond Bow Street (Hales 1813).  These properties were replaced by new mostly 
brick buildings during the 1810s-20s.  Every building over 12' high was required to be of 
brick by Portsmouth’s Brick Act of 1814.  Permission to build in wood was granted in 
some cases for utilitarian buildings and for the pier warehouses.  The law remained in 
effect until ca. 1825.  State Street was widened and straightened before rebuilding began 
in 1814.   

Crossings 
Rice’s Ferry and private boats continued to be the transportation between Portsmouth 
and Kittery until the 1822-23 bridge was built.  Overland transportation improved during 
this period however, with the construction of turnpikes and other roads.  A Portland to 
Portsmouth stagecoach was operated from 1787 (Federal Writer’s 1937:70-71).   

Kittery 
Following the Revolution, William Badger (1752-1830) of Newfields (then South 
Newmarket) continued to work as a Master Carpenter in Kittery and also in his own 
shipyard at home.  In 1797, he moved to Kittery and married his second wife Elizabeth 
Rice (daughter of Samuel Rice) through whom he became owner of three acres on what 
has since been known as Badger’s Island.  Badger’s shipyard built an average of over 
two ships a year, for the Navy, merchant vessels and privateers, and also did repairs.  
Over his lifetime, William Badger was said to have built over one hundred vessels.  He 
was part owner of some of them.  His brother Robert and nephew Samuel Badger (who 
later had a shipyard on Kittery Foreside) worked with him (Portsmouth Athenaeum, 
Badger Papers).  The shipyard was located on the west end of the island (Walling 1850).      

The most important event in Kittery’s history and one of Portsmouth’s as well, was the 
selection of Portsmouth Harbor as the site for the Portsmouth Navy Yard (Portsmouth 
Naval Shipyard).  The U.S. Navy Department was established in 1798.  The following 
year, Portsmouth Harbor was recommended as a site for a government-owned and 
operated shipyard.  A large site with deep-water access was needed for building the large 
types of new warships.  The Piscataqua offered a swift current, ice-free harbor, upriver 
islands, fortification and raw materials (lumber), plus there was skilled labor available 
because of on-going shipbuilding in the vicinity (Whittaker 1993:7).   
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In June of 1800, the federal government purchased Fernald’s or Dennett’s Island and 
established the first U.S. Naval Shipyard.  Although located in Kittery it was known as 
the Portsmouth Navy Yard (now Portsmouth Naval Shipyard) because the nearest post 
and customs office was in Portsmouth (Wilson 2000).  The yard was manned in 1806, 
and the first commander arrived in 1813.  The oldest building now on the site, “Quarters 
A” the residence of the commanding officer, was built in 1812 by a local joiner John 
Locke (Whittaker 1993:13).  The Portsmouth Naval Shipyard built sailing men-of-war.  
The first ship was launched in 1815.  Marines were stationed at the yard and served as its 
guards throughout its history (until 1981).   

The majority of shipyard workers were civilians who resided in the adjacent communities 
of Kittery and Portsmouth.  As a construction and repair yard, the facility drew upon a 
large pool of skilled maritime workers in the area.  In the early decades, these included 
ship carpenters, joiners, sail-makers, blacksmiths, caulkers, and spar-makers.  The 
number of civilian shipyard workers employed at the naval yard parallels the rate of 
development of Kittery Foreside.   

In 1820, Maine separated from Massachusetts and became the twenty-third state in the 
union, after a movement for statehood that had lasted nearly forty years.  

1823-1842: Portsmouth-Kittery Bridge, Clipper Ships, Shipyard 

Crossings 
The Portsmouth-Kittery Bridge built in 1822-23 was financed by a private toll 
company.  The wooden pile structure crossed from the north end of Market Street in 
downtown Portsmouth (near Rindge’s wharf), to Noble’s Island (500') and then 1,650' 
across the river to Kittery along a similar alignment to the Sarah Mildred Long Bridge 
(Historic Photos 1, 3, 21, 23, 25, 27-30).  The bridge consisted of trussed spans, with low, 
narrow openings for small boats and gundalows and a 50' wide draw span near the 
Kittery end.  Known as the Portsmouth Bridge, or the Portsmouth-Kittery Bridge, it 
carried through-traffic on the Boston to Portland Post Road and local vehicle and foot 
traffic between Portsmouth, Kittery and the Navy Yard.  The south-north coastal route 
was shortened with the ca. 1826 opening of Lafayette Road, a new straighter route south 
of Portsmouth.   

Portsmouth 
The construction in 1822-23 of a bridge across the Piscataqua had a major impact on 
travel in the region.  The bridge affected traffic through downtown Portsmouth as Market 
Street became a through-road.  Noble’s Island became a hub of industrial and 
transportation activity on.  Maplewood Avenue (North Road) remained the main route 
northwest out of downtown through Newington on the First New Hampshire Turnpike.   

In 1833, when Portsmouth established a City Farm, it acquired 165 acres north of 
Dennett Street, through which the US Route 1 Bypass now passes.  The almshouse and 
farm complex were built in 1834 (north of Route 1 Bypass) on the south side of Myrtle 
Street (Candee 1992:155).  Myrtle was laid out at that time between Dennett Street and 
Woodbury Avenue (then Creek) and a cluster of houses developed along the southeast 
end of the street by 1850 at the edge of Christian Shore (Walling 1850).   
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The Christian Shore tannery (formerly Jackson) was owned by A. Dearborn and from 
the 1830s by Moses H. Goodrich.  The Dodge family had a pottery off of Dearborn 
Street.  A brickyard was established in 1839 off Northwest Street on land purchased 
from the Jackson family (Candee 1992:31).  On the downtown side of the pond (now 
Vaughan Street) was the large Raynes Shipyard, where seventy ships were built 
between in the 1830s-40s (Candee 1992:31; Howells 1937:140).  Many ship carpenters 
and others lived in the North End and Christian Shore areas.   

Kittery 
The 1822-23 Portsmouth-Kittery Bridge crossed into Kittery west of developing 
Kittery foreside.  Rice’s ferry ceased to operate when the bridge was built and Alexander 
Rice of Kittery was compensated by the bridge proprietors (Garvin 1999:2; Openo 
1988:101).  The Rice family continued to keep a tavern.  There was one other house near 
the old ferry landing at this time owned by Spinney (Walling 1850).  Bridge Street was 
built from Government Street to the bridge.  Old Post Road was built as part of a 
straighter road north toward York, bypassing sections of the earlier more winding roads.  
The original Post Road in Maine started at the end of the Portsmouth-Kittery Bridge 
where at one time there was a “spring-fed, horse watering fountain” (Kittery Bicentennial 
Committee 1976:17).  Living near the bridge was Benjamin Remick (d. 1839) a 
shipbuilder and Naval “constructor” whose son Rufus Remick followed in his footsteps 
(Stackpole 1903:686).   

The first bridge between the mainland and the Portsmouth Naval Shipyard was built in 
1825.  There were also two boat landings.  Over the course of the century, and throughout 
the entire history of the yard, the numbers employed at the shipyard fluctuated in 
accordance with armed hostilities.  Between fifty and one hundred men were employed 
during the first decades (Winslow 2000:247).  The Marines built a large brick barracks 
for themselves in 1828.  A second ship house erected in the 1820s doubled the yard’s 
capacity.  It was augmented by naval shops, timber sheds, and blacksmith’s shop.  In the 
1830s, a third ship house, a mast house and a sail loft were built and the timber dock 
enclosed (Winslow 2000: 8-11).  “Officers’ Row” next to the Commander’s House, 
included a Captain’s House, and residences for the second-in-command, the paymaster 
and the surgeon.  There were no other domestic buildings on the base according to 
historic maps (Whittaker 1993:22; Chace 1857).  

Badger’s Shipyard on Badger’s Island was sold after his death in 1830.  The large 
operation was continued by Fernald and Pettigrew.  Samuel Badger then had a shipyard 
on Kittery Foreside just west of the Navy Yard bridge (Walling 1850).   

1842-1865: Railroad Era, Steam Factories, Navy Yard, Civil War          

Portsmouth 
In 1841-42, the Eastern Railroad was built through Portsmouth.  The railroad paralleled 
the southeast shore of the North Mill Pond and the depots were located on Deer Street 
near Bridge Street (where Maplewood Avenue is now).  The Railroad purchased the 
Portsmouth-Kittery Bridge from its proprietors and added another span for the railroad 
tracks immediately parallel to the original structure, which was maintained for pedestrian 
and carriage traffic, still a toll bridge (Bridge Commissioners 1906: 39-42).  The Eastern 
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connected to the Portland, Saco and Portsmouth Railroad, which also opened in 1842, 
passing through Kittery, Eliot and South Berwick.   

Portsmouth became a railroad junction.  The Portsmouth and Concord Railroad 
(originally the Portsmouth, Newmarket and Concord RR) was incorporated in 1845 and 
built in 1847-1852.  In 1855, it was reincorporated as the Concord & Portsmouth 
Railroad.  From 1858, it was leased to the Concord Railroad and became its Concord-
Portsmouth Branch (Wallace and Mausolf 2001:54, 116, 128).  Later, the Concord 
Railroad united with the Boston, Concord and Montreal Railroad, becoming the Concord 
& Montreal.  The Concord & Portsmouth connected Manchester and Portsmouth.   

Along the railroad and the shore of the North Mill Pond, steam-powered factories were 
established beginning in the 1840s.  Worker housing, including speculative tenements, 
was built on side streets off of Islington Street.  Portsmouth’s population boomed in the 
1840s, growing by over 1,800 people in one decade.  Scottish and English immigrants 
came during this period.  Portsmouth became New Hampshire’s first city in 1848.  But 
growth was short-lived as the population soon exceeded the demand for workers in the 
1850s.  Industries of this period focused on textiles.  Factories included the Portsmouth 
Steam Factory, a large cotton textile mill built on Hanover Street in 1845-46, where 150 
men and 230 women were employed in 1850.  The Sagamore Mill on McDonough Street 
was a smaller factory built by local investors in 1846.  Originally a spinning mill, the 
factory employed twenty-five men and fifty women in 1850.  Looms were added in the 
1850s (Bureau of the Census 1850b; Candee 1992).  Both textile companies were 
reorganized by Boston investors in the 1860s.   

Portsmouth also became a leading center for machine production of hosiery.  By 1850 
over 100 knitting machines (known as hand frames) were operating there (Candee 
2002:85).  Immigrant English framework knitters and native mechanics worked together 
to adapt knitting machines to be run by water and steam power.  At the west end of the 
pond (later site of Eldredge Brewery) the Portsmouth Hosiery Factory operated in the 
1840s into the 1850s employing as many as a hundred men in the mill, more working at 
home, plus 175-200 females in the region doing finishing out-work.  The western end of 
the Creek Neighborhood developed near the stocking factory (Candee 2002:96; Bureau 
of the Census 1850b).  Later the Creek was home to employees of the Jones and Eldredge 
breweries established in the 1860s.   

Waterfront industries continued on the North Mill Pond shores.  Raynes’ shipyard (east 
of Maplewood in the Vaughan Street area) was the largest shipyard in the area, 
employing 180 men building five large ships a year at its height.  Shipyard work involved 
woodworking, iron and copper work, rigging and finish work (Bureau of the Census 
1850a; City directory 1851; Candee 1992:31).  Another large shipbuilding operation, the 
Tobey and Littlefield yard was established on Noble’s Island in 1853.   

Traffic in and out of Portsmouth along Maplewood Avenue (North Road) decreased for 
a time after 1855, when the 1794 Piscataqua Bridge between Newington and Durham 
collapsed and was not rebuilt.  Traffic to Concord was rerouted around the south side of 
Great Bay for twenty years (Garvin 1999:3). 

Downtown Portsmouth received many new buildings in the 1850s-60s as the City leaders 
attempted to modernize the old community.  A new North Church was built, City Hall 
(not extant) created, new banks and a U.S. Customs House built around Market Square, 



Maine-New Hampshire Connections Study 
HISTORIC BACKGROUND 

Page 46 of 74 

and a High School on the corner of Daniel and Chapel.  The Union Cemetery adjacent to 
the North Cemetery was officially established in 1847 and used for burials throughout the 
second half of the nineteenth century.   

Crossings 
The Portland, Saco and Portsmouth Railroad from Noble’s Island crossed to Kittery on 
the Portsmouth-Kittery Bridge which was expanded for that purpose ca. 1842.  Taken 
over by the Eastern Railroad, the Portland, Saco and Portsmouth later became part of 
the Eastern Division of the Boston and Maine.  The railroad was the principal means of 
commuting from downtown Portsmouth to the Navy Yard.  However, travel over the 
bridge required a distance of over two miles between Market Square and the yard, more 
than twice the distance across the river.  

Kittery 
At the north end of the Portsmouth-Kittery Bridge (near the end of the present Sarah 
Mildred Long Bridge) was the Kittery railroad station.  With the arrival of the railroad 
this vicinity developed into a small village known as Kittery Depot.  The Portland, Saco 
and Portsmouth (later the Eastern) Railroad tracks turned northwest in Kittery, passing 
through Eliot and towards the Berwicks (Cummings 1964:33; Kittery Bicentennial 
Committee 1976:45). 

Kittery Foreside contained about forty buildings, mostly residences and a few stores by 
1850.  The church and schoolhouse were located at the western edge of the village 
(Walling 1850).  During the clipper ship era of the 1840s-50s, Fernald and Pettigrew’s 
shipyard on Badger’s Island was a large operation, employing 160 men, building four 
large ships a year. At the Portsmouth Naval Shipyard, wartime demands and the needs 
of specific construction projects caused the average numbers of civilian shipyard workers 
employed to fluctuate widely over the years.  In the 1830s-40s, the number of mechanics 
and laborers employed ranged from 40 to over 180.  PNSY expanded as steam powered 
vessels were developed.  A massive floating dry-dock was built in 1852.  The yard 
expanded steadily to over 500 workers.  By 1861 just before the Civil War shipyard 
employment totaled 589.  During the war that number more than doubled to 1,861 in 
1865.  A total of twenty-six vessels were built in the Kittery yard.  Eighteen of these were 
steam sloops and two were ironclads.  In 1862, the government purchased Seavey’s 
Island from multiple property owners (Bolster 2002:99; PNSY 1978:27).  The local 
artillery company built (1858) and briefly used the Armory on Old Armory Way (Echo 
Street) at the east edge of the Study Area (demolished mid-twentieth century) (Kittery 
Bicentennial Committee 1976:33-34; Sanborn 1905, 1947).   

1865-ca. 1890: Post Civil War, Portsmouth Breweries, Creek 
Neighborhood, Kittery Foreside Expands  

Portsmouth 
Portsmouth’s two cotton factories, on the southeast shore of the North Mill Pond, were 
reorganized by Boston investors in the 1860s, but neither was ultimately successful.  The 
Sagamore Mill was doubled in capacity in 1863, but closed ca. 1870, the property 
becoming Came Brothers carriage factory.  The Portsmouth Steam Factory, renamed 
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Kearsarge Mills, was never successful and was damaged by a fire in 1880.  The 
Portsmouth Machine Company then operated on the site until ca. 1904. 

Meanwhile the brewery business expanded.  The Frank Jones Brewery was enlarged in 
the 1870s and 80s along the south side of Islington Street, opposite the end of Bartlett 
(Creek) Street.  It became the largest brewer of ales in the country.  The smaller Eldredge 
Brewery was located on the former site of the Portsmouth Stocking Factory off of Bartlett 
(Creek).  After a period of decline, Portsmouth’s population began to increase again in 
the 1870s, and grew slowly through the last decades of the nineteenth century.  
Immigrants continued to arrive from Ireland, England and elsewhere.  Many came to 
work in the breweries. 

In 1875, the Portsmouth City Council subdivided the former fields of the City Farm into 
urban blocks, laying out a grid of streets that became the Creek Neighborhood.  This 
area was bounded on the southeast by what is now Thornton Street (originally 
Woodbury) and southwest by Woodbury Avenue (formerly Creek Street), and extended 
northeast to Burkitt Street.  The City Farm complex was left on a small remaining tract.  
Dennett Street was the northwestern edge of the area that developed, but the original 
subdivision included two more streets parallel to and north of Dennett (then called 
Thornton and Sullivan Streets), now in the vicinity of the Bypass (Hurd 1892).  
Development of this land did not proceed as quickly as planned.  In 1890, when the City 
filed a second subdivision plan, the same as the first, no houses had been built.   

In the late nineteenth century, the outskirts of town beyond Christian Shore and the Creek 
were the location of farms and large estates, including Frank Jones’ Maplewood Farm on 
Woodbury Avenue, opposite the end of Maplewood, and the Cutts Mansion which was 
the home of the Emery family, prominent lawyers (Mausolf 1998).   

In 1874, a new bridge between Newington and Dover Point was built to carry road traffic 
and the new Portsmouth and Dover Railroad, another Frank Jones project (Garvin 
1999:3).  The Portsmouth and Dover ran northwest from Noble’s Island, on a trestle 
across the Piscataqua-North Mill Pond confluence (east of where Market Street Extension 
is now), passing the end of Northwest Street, to Freeman’s Point, and along the 
Piscataqua through Newington.  The Portsmouth and Dover was about eleven miles long, 
connecting the two major cities and the Eastern and Western Divisions of the Boston & 
Maine.  The route was purchased by the Boston & Maine ca. 1900 and became its Dover 
Branch.   

The Eastern Railroad and the Portland, Saco and Portsmouth became part of the B & M 
Eastern Division in 1884.  The B & M leased the Concord & Montreal Railroad, 
including the Concord & Portsmouth from 1895 (Mausolf 2002; Lindsell 2000:127).  The 
Concord and Portsmouth passenger station was located near the corner of Bridge and 
Deer Streets.  The large Eastern/Boston and Maine station was located along Deer Street 
about where Maplewood Avenue now crosses and at the end of the Sheraton parking lot.   

After the Civil War, when steam powered vessels came into common use, Portsmouth’s 
shipbuilding economy (outside PNSY) rapidly declined (Brighton 1979:149).  In the late 
nineteenth century, the former Raynes shipyard site between Maplewood Avenue and 
Market Street became the location of lumberyards and warehouses adjacent to the 
railroad tracks.  The waterfront was no longer the focus of economic activity, though the 
wharfs remained in use into the twentieth century.  Heavy goods were still transported by 
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boat as well as rail.  Coal became a major waterfront commodity, needed as fuel for the 
steam-powered factories and the railroads.  The Boston and Maine coal pocket, later the 
Portsmouth Coal Pocket owned by A.W. Walker was located on Market Street.  C.E. and 
J.A. Walker, who became the sole owners of the Portsmouth Pier, had a massive coal 
business on Pier 3 (now northern edge of Prescott Park).  For many years, the former 
Central Wharf (Pier 1, now site of Memorial Bridge) and adjacent property along the 
shore at Daniel Street were occupied by the lumberyard of Samuel Adams and then J.H. 
Broughton.  Just downstream, the Sheafe Wharf, now in Prescott Park, was the site of 
Philbrick’s stone works (Sanborn 1898; Hurd 1892).  Other deep-water wharves along 
Water (Marcy) Street, no longer used for shipping, became the center of commercial 
fishing activity.  The small inlet of Puddle Dock was a dumping site for ashes and debris 
until it was filled-in by the City at the end of the nineteenth century (Garvin and Grigg 
1995:1, 16).   

Kittery 
After the Civil War, new construction at PNSY virtually ceased for a time, though repair 
work and conversions continued.  As ship technologies changed from sail to steam, so did 
skills needed for the construction and repair of the naval fleet.  In 1868, the work day was 
shortened to eight hours for all mechanics, workmen and laborers employed on behalf of 
the U.S. government.  Employment numbers fluctuated between 600 and 800 in the early 
1870s, and then declined to a low of below 100 at the end of the decade (PNSY 1978:27, 
76).   

During the mid-nineteenth century, the downtown expanded to the west along 
Government Street toward the bridge.  A new schoolhouse, the Wentworth School was 
built in 1868 on Government Street (Historic Photo 42).  In that same year the 
Methodist Episcopal Church was built nearby (now St. Mark’s) (Historic Photos 39-40).  
Residential streets were laid out from Government down to the water.  Cutts coal wharf 
was at the end of Commercial Street (Sanford & Everts 1872).  The two-story, wood-
frame Old Armory (not extant) was refurbished by the Town of Kittery in 1874 as a high 
school and was used as such for about thirty years.   

In the 1870s Kittery Depot, centered on Bridge Street, Cook Street, and the Old Boston 
Post Road contained over twenty buildings (many are now gone).  They included about 
fifteen houses, the railroad depot, one or two blacksmith shops, the Railroad Hall, a 
carriage shop, a store and post office, and School House No. 7 (Mark Dennett School) on 
Dennett Street (Sanford and Everts 1872) (Historic Photo 20).   

Kittery Point developed as a summer resort during the nineteenth century.  There were 
several summer hotels and many private summer homes.  Visitors and summer residents 
traveled primarily from points south, crossing the Portsmouth-Kittery Bridge on the 
railroad or by carriage.     

In 1888 the York Harbor and Beach Railroad (YH&B) was built from the Kittery 
Depot to York Beach.  The railroad had three stops in Kittery including the Navy Yard 
and Kittery Point.  The Boston and Maine operated the railroad and owned the trains, 
while the YH&B owned the tracks and buildings.  The railroad went east from Kittery 
Depot (later known as Kittery Junction) through the town center of Kittery, and through 
Kittery Point into York, roughly parallel to the west side of State Route 103.  The Navy 
Yard station was near the intersection of Wentworth and Whipple Streets.   
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1890-1920: Navy Yard Expansion, Portsmouth Waterfront Decline, 
Streetcar Era, WWI 

Portsmouth 
Market Square remained the center of the downtown.  New business blocks were built 
on the site of earlier buildings, particularly along Congress Street.  Residential 
neighborhoods expanded on the west edge of town.  During the late nineteenth century, 
the waterfront area of the city contained primarily working class housing, multi-family 
tenements and boardinghouses.  Marcy (Water) Street and the adjacent ends of Daniel 
and State Streets fell within Portsmouth’s renowned “red light district.”  The gas works 
on Bow Street became the Portsmouth Gas and Electric Light Works in the 1890s (Hurd 
1892) and in 1901-02 an electric power plant was built on the riverfront north of Daniel 
Street (now Harbour Place).  The Rockingham Light and Power Company and later 
Public Service Company operated the power plant through most of the twentieth century.    

Around the turn-of-the-century, Portsmouth’s population grew steadily from 9,827 in 
1890, to 10,637 in 1900 and 11,269 in 1910.  This was the height of industrial activity 
along Islington Street; the shoe and button factories and the breweries were the major 
employers from 1880 until Prohibition brought an end to the latter in 1919-20.  
Portsmouth’s population increased overall in the decades between 1900 and 1920. 

The Creek Neighborhood, within easy walking distance of the factories on the opposite 
side of the Pond, developed rapidly from the 1890s.  The Frank Jones Brewery on 
Islington Street continued to expand in the late nineteenth century, brewing an annual 
total of 250,000 barrels in 1896.  The Eldredge Brewery on Bartlett Street produced about 
one-fifth that amount (Hurd 1892; Bureau of the Census 1900).  The Portsmouth Shoe 
Factory (financed by Frank Jones) was built on Islington Street in 1886, and ten years 
later employed 1,200 workers.  In 1891, Jones’ son-in-law Charles Sinclair opened the 
Morley Button Factory farther out of town on Islington, employing 125 operatives 
(Candee 1992:153).    

Portsmouth was one of the last cities in the state to have street railway service.  The 
Portsmouth Electric Railway was built between 1898-1901, part of the Portsmouth and 
Dover Branch of the Boston and Maine Railroad (Cummings 1952:1).  It provided local 
service in Portsmouth and ran through New Castle to Rye.  Market Square was the center 
of the railway system.  Connections could be made with the B & M Railroad station on 
Deer Street.  The power plant was on Noble’s Island where there were two steam engine 
powered generators (Cummings 1952:3, 10).  The car-house was located off Bartlett 
Street on the south side of the North Mill Pond, near the B&M coal sheds.  The Christian 
Shore loop ran down Market Street, along Deer and Vaughan Streets, over the North Mill 
Pond Bridge on Maplewood and out Dennett Street.  The streetcar turned on Bartlett 
Street and returned to Market Square via Islington and Congress Streets.  The Middle 
Street line went out Middle to South Street and Lafayette Road (Cummings 1952:3).   

In the 1910s, the City of Portsmouth’s population boomed to over 13,500, as shipbuilding 
was revived at PNSY and private shipyards in preparation for WWI (Candee 19912:2).  
In 1918, the Shattuck Shipyard was established on the Piscataqua in Newington for the 
construction of thirty wooden freighters for the War effort.  More than 8,000 men were 
employed for a time (Bolster 2002:99).  On Freeman’s Point at the north edge of 
Portsmouth (south of the I-95 High Level Bridge) the Atlantic Corporation acquired the 
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former paper mill and built nine steel “merchantmen” transport ships for the U.S. 
Shipping Board (Lawry et. al. 2004:85-86).  To the north (far side of I-95 Bridge) is the 
Atlantic Heights housing development built for the shipyard.   

Kittery 
After the 1886 “Endicott Report” pointed out the poor state of the nation’s fortifications 
and defenses, Portsmouth Harbor forts were updated.  At the very tip of Kittery Point on 
Gerrish Island, Fort Foster was built in the 1890s (Kittery Bicentennial Committee 
1976:48).  From 1898 to 1908 was a period of expansion for the Portsmouth Naval 
Shipyard.  During the 1898 Spanish-American War, more than a thousand prisoners of 
war were held in a camp on Seavey’s Island.  PNSY employment numbers increased to 
around 500 at the turn of the twentieth century.   

In 1901 the YH&B Railroad built a branch onto the Portsmouth Naval Shipyard, curving 
around the east edge of the downtown and crossing over a new bridge built for the 
purpose beside the main bridge.  This was a busy period for the railroad and in 1907-08 
the B&M laid double tracks from Kittery Depot north through Eliot and South Berwick 
(Cummings 1964:33; Kittery Bicentennial Committee 1976:45).  A Post Office was 
located in a house at the end of Bridge Street near the bridge (Sanborn 1909).   

The electric railway played a key role in the early twentieth-century history of southern 
Maine.  In 1897, an electric railway opened in Kittery, with ferry service over from 
Portsmouth.  The Portsmouth, Kittery and York Street Railway carried passengers 
(and U.S. mail) between Portsmouth and York Beach, a popular seaside resort, servicing 
Kittery Point and York Harbor in between.  The powerhouse and car barn were on Kittery 
Point.  A steam ferry made half-hourly trips between Ceres Street in Portsmouth and 
Badger’s Island.  The Badger’s Island depot stood above the ferry landing, with covered 
walkway and open lane for teams sloping down to the ferry slip.  The depot contained a 
waiting room and refreshment stand.  From the island, the streetcars crossed a trestle 
bridge over the Back Channel to the Kittery mainland.  The trestle was a 600' pile bridge, 
24' wide with lanes for trolleys and teams (Cummings 1964: 3, 9).  It was slightly west of 
the existing Badger’s Island Bridge (Historic Photos 58-63).  The streetcar tracks ran up 
Newmarch Street to Government Street, which was the first stop.  The route toward 
York turned east (right) on Government Street toward the downtown, stopping at Hunter 
Avenue, Commercial Street, Pleasant, Otis Ave. and Jones Ave., the Foreside and the 
Navy Yard entrance.  From Kittery downtown, the streetcar went northeast toward 
Kittery Point via Whipple and Pepperell Roads (Route 103). 

A street railway running in the other direction (northwest) between Kittery and Eliot 
was established in 1897 and opened in 1902, beginning at the junction of the Portsmouth, 
Kittery & York at the head of Newmarch Street.  The trolleys went west on Government 
Street, past the Kittery Depot and over Spinney Creek into Eliot.  The streetcar crossed 
the railroad tracks on Government Street and the Route 103 Bridge between Kittery and 
Eliot Neck; both bridges were reinforced for that purpose (Cummings 1964:3).  In 1901 
the Portsmouth Kittery & York and the Kittery & Eliot lines were absorbed along with 
others in the Portsmouth, Dover and York Street Railway, which became the western 
division of the Atlantic Shore Line system in 1906.  The routes connected Portsmouth 
and Kittery, York, Eliot, South Berwick and Dover.  
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Downtown Kittery (east of the Study Area) included grocery and dry goods stores, a 
cobbler and a barber, a hotel (next to the Navy Yard entrance), and public hall (Sanborn 
1904).  In the early 1900s, the Portsmouth Naval Shipyard continued to expand.  A new 
750' dry dock was built in 1900-1905.  Henderson’s Point, a rocky spur which projected 
into the channel from the southeast corner of Seavey’s Island was demolished in 1905 
with a massive explosion, following several years of excavation and construction of a 
huge cofferdam (Lawry et. al. 2004:69).  In 1908, a Navy prison was built on Seavey’s 
Island for court martialed sailors, under Marine guards.  The regional Navy hospital was 
located at PNSY from 1914.  During this period, most work at the yard involved re-fitting 
older battleships.  In 1914-1917, PNSY built the first submarine at a U.S. Naval shipyard.  
This was the only U.S. sub to see action during the First World War.  During WWI, 
civilian employment grew from below 2,000 to a peak of over 5,000 people late in 1918.  
Many women worked in the yard including civilians and Navy yeowomen.  The 
Apprentice School was established in 1919.  Over fifty new buildings were erected on the 
yard in 1917-1919 (PNSY 1978:48).   

Crossings 
The Navy Yard Ferry operated throughout this period from the end of Daniel Street.  
The Portsmouth, Dover and York Street Railway ferry provided an alternate crossing 
for wagon traffic.  The street railway ferry was a secondhand steam side wheeler, 
renamed the New March.  A second smaller steamer the Mystic was also used.  The New 
March burned in 1900 and a new double end side-wheeler the Kittery was built in 
Kennebunkport (Cummings 1964:15).  The PD & Y was heavily used and profitable 
during the summer months, but not enough so to offset the off-season when ridership was 
cut by 75 percent.  The larger ferry boat was taken out of service in 1916, and after that 
the smaller Alice Howard became the regular ferry (Cummings 1964:15).  

As the automobile was introduced at the turn-of-the-century, the old Portsmouth-
Kittery Bridge was still the primary means of crossing the Piscataqua.  At the same time, 
toll bridges were generally unpopular with the residents who had to pay to use them, and 
“Free the Bridge” movements were common.  In Portsmouth, Herald publisher Fernando 
W. Hartford led the effort in the 1890s and early 1900s.  The B&M Railroad, however, 
was not willing to relinquish the toll bridge without being compensated for its charter 
rights which granted the exclusive privilege to build and maintain the only bridge across 
the Piscataqua in the stretch between Rindge’s wharf (off Market Street, north of Green) 
and the Newington town line (Interstate Bridge Commission 10/10/1917).  Portsmouth 
did not want to upset the Railroad for fear it would terminate its service through the city.  
One Sunday in the summer of 1910, 400 automobiles crossed the old bridge between 
Portsmouth and Kittery (Brighton clippings binder 3:12).  In 1911 both Maine and New 
Hampshire passed legislation authorizing a new bridge, but construction of what was to 
become Memorial Bridge remained a decade away.    

1917-1924: Memorial Bridge Construction 

Crossings 
In 1917, the two states appointed a six member Interstate Bridge Commission charged 
with making a report two years later (Herald 4/6/1917).  Two potential sites were 
considered for Memorial Bridge.  One was 1,000' upstream from the old bridge and 
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would require purchasing the B&M bridge rights.  This site (near where the I-95 Bridge 
was later built) was a narrower crossing requiring a much shorter bridge, but had the 
disadvantage of being further from the Navy Yard.  The second alternative crossed from 
downtown Portsmouth to Badger’s Island and then to the mainland midway between 
Kittery’s town center and the railroad depot (Interstate Bridge Commission 10/26/1917).  
The Commissioners chose the latter site and during 1919 attempted to gain federal 
funding for the project due to its importance to the Navy.  Maine, New Hampshire and 
the federal government each appropriated $500,000 for the project, although the total 
$1,500,000 was only half of the estimated costs for the bridge (Joint Bridge Commission 
1919).     

The site for Memorial Bridge was approved in May 1920:  “From the foot of Daniel and 
State Street, that is the old Broughton wharves now owned by C. E. Walker Co., across to 
the end of Badger’s Island and then probably swinging easterly to the mainland at Kittery 
coming out as near the Navy Yard bridge as is possible” (Herald 5/3/1920).  The final 
bridge design was a 300' vertical lift span with two fixed spans, a 28' clear roadway and a 
sidewalk 6' wide (Norris 1920).  Construction of the bridge and the approach spans in 
Portsmouth and Kittery took place in 1921-22.  The American Bridge Company built all 
three spans of the main bridge upstream, and then floated them into place at the piers.  
The erection site was near the old ferry site at the Concord (B & M) Wharf at the north 
end of Market Street in Portsmouth.  The prefabricated bridge parts, including the three 
truss spans, were delivered to the site by rail.      

The approaches were built at either end of the bridge during 1921-23.  Memorial Bridge, 
including the Portsmouth approach, was officially opened on August 17, 1923 by a host 
of dignitaries including the Governors of New Hampshire and Maine, members of the 
Bridge Commission and representatives of the US Navy.   

Portsmouth 
The City of Portsmouth was responsible for the New Hampshire approach to the new 
bridge.  In 1921, Portsmouth’s City Engineer W.A. McFarland (in coordination with the 
Committee on City Lands and Buildings) made plans for the approach (Herald 9/2/1921).  
The City Council approved a bond-issue for the purchase of land for a two-street 
approach at the ends of Daniel and State Streets (Herald 12/28/1921).  The block 
between Mulberry Street and the water was acquired and buildings demolished.  The 
contractor, L. H. Shattuck Construction Company was at work early in 1922.  

The Portsmouth City Council, meeting on December 29, 1922 with various veterans’ 
groups, could come to no decision as to which veterans should be included in a planned 
monument at the approach.  It was decided that the triangular space within the approach 
would be known as “Memorial Park” a memorial to all war veterans, and the new 
streets on and off the end of the bridge would be named Scott and Dutton avenues for 
soldiers killed in action in the recent war.  The connecting street between Daniel and 
State was named similarly, Wright Avenue (Herald 12/30/1922).   

Kittery 
Construction of the Memorial Bridge approaches in Kittery was concurrent with that of 
the bridge.  In September 1921, the Maine Highway Department completed the design for 
the approach spans between the north abutment of Memorial Bridge and Badger’s Island.  
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Holbrook, Cabot & Rollins, contractor for the substructure of Memorial Bridge, was the 
contractor for the substructure of the Maine approach (Herald 9/30/1921).  Construction 
of the stone piers was done late in 1921 and the superstructure was completed during 
1922.   

Plans for the Badger’s Island Bridge between the island and mainland lagged behind 
other parts of the project in 1921.  There was disagreement between the U.S. Navy and 
the Maine Highway Commission about the best route for the access road.  The Navy 
wanted the crossing to be located as near as possible to the entrance of the Navy Yard—a 
southeast approach.  The State of Maine was concerned about the extent of property 
acquisition and projected traffic issues at Government Street and the entrance to the Yard.  
The Highway Commission was successful in promoting a more westerly approach so that 
traffic would come off of Badger’s Island at Newmarch Street.  From Newmarch, a new 
highway would connect to the existing State Road (Old Post Road) to the north at the 
corner of Rogers Road (Herald 1/5 and 1/10/1921).  

In 1922, plans for the Maine approach to the bridge were completed by Walter H. Norris, 
bridge engineer for the Maine Central Railroad, who served as engineer for the State of 
Maine.  F. W. Carleton of Bath, Maine was awarded the $54,000 contract for the 
Badger’s Island Bridge, a 544' long pile bridge with concrete or asphalt deck (Herald 
7/19/1922).  Across the island, 460' of highway was built.  It was estimated that the cost 
of steel approach spans from Memorial Bridge to the island, the road across the island, 
and the Badger’s Island Bridge over the Back Channel, all paid for by the State of Maine, 
would not cost as much as Portsmouth’s approach (Herald 8/1/1922).  In the fall of 1922, 
work on the Badger’s Island Bridge was underway.  Land on the island was condemned 
in December 1922 for the connecting road.   

The northern end of the Badger’s Island Bridge terminated on the mainland below Water 
Street at Newmarch and Pierson Streets.  Plans called for acquiring a 500' by 150'-200' 
block with six houses between the two streets for a two street, one-way layout with a park 
in the middle (Herald 10/21 & 10/28/1922).  The Kittery park, the John Paul Jones 
Memorial Park, was dedicated in November 1924, Maine’s first State memorial.  The 
grassy oval-shaped park was developed with trees planted, walks laid out and the 
monument at the southern end facing the bridge.   

1923-1940: Memorial Bridge and US Route 1   

Crossings 
After the opening of Memorial Bridge, the Navy Yard Ferry ceased to operate in 1927.  
The Portsmouth, Dover and York Electric Railway and its ferry had shut down earlier 
in 1923.  This eliminated the need for the streetcars to cross the new bridge, which had 
been addressed in the design initially.  A year or so later, the Portsmouth Street Railway 
came to an end, trolleys replaced by busses (Cummings 1952:16).  The old Portsmouth-
Kittery Bridge remained in place as the Boston and Maine’s railroad bridge for nearly 
another twenty years.     

Memorial Bridge provided a more direct connection between the downtowns of Kittery 
and Portsmouth, and facilitated travel up the eastern seaboard.  The bridge was designed 
to carry all cross-river highway traffic, but automobile usage increased rapidly during the 
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1920s.  The two-lane drawbridge located in the center of downtown Portsmouth, soon 
caused massive traffic jams, particularly on summer weekends (Openo 1988:20).   

Portsmouth 
Portsmouth was hard hit by the Great Depression.  There was little local industry after the 
breweries were closed by Prohibition which went into effect January 1, 1920.  The city 
became even more of a Navy town as the Portsmouth Naval Shipyard was the region’s 
largest employer.  The automobile played a major role in the later twentieth-century 
development of Portsmouth as elsewhere.   

Memorial Bridge rerouted highway traffic directly through Portsmouth’s downtown on 
Middle and State Streets.  US Route 1 was created a few years after the opening of the 
bridge with the inauguration of the US numbered highways system.  Initially it was 
signed as NE (New England) Route 1 in 1923.  The eastern terminus of US Route 4 in 
Portsmouth was also the beginning of the state’s “East Side Road” trunk-line toward the 
White Mountains (historic Route 16).  State Street as US Route 1 became the site of 
numerous gas stations and automotive garages, on the ground floors of old buildings, or 
on newly cleared sites.   

Noble’s Island continued to serve as a railroad junction and the approach to the Boston 
and Maine’s bridge over the Piscataqua.  Passenger railroad travel declined, but 
freighting continued.  Service between Portsmouth and Dover ended in 1934 and the 
bridge to Dover Point was removed, replaced by the General Sullivan Bridge.  A branch 
through Newington continued to handle freight.   

In the 1930s, in a philanthropic endeavor to revitalize the city and its image, the Prescott 
sisters (Mary E. and Josie F.) were instrumental in eliminating the increasingly decrepit 
waterfront area.  They acquired the estate or their wealthy brother, and began a plan of 
improvement along the waterfront, south of Memorial Bridge.  Numerous structures were 
removed and extensive filling where piers and wharves had stood extended the water’s 
edge out to its current position (Brighton 1979:317).  The core of Prescott Park was 
turned over to the City of Portsmouth by Miss Josie Prescott in 1940 (Candee 1992:45).  
In 1954, five years after her death, the City received the million dollar Prescott Trust 
Fund for its maintenance (Brighton 1979:356).   

Kittery 
On the north side of Memorial Bridge, the new path of US Route 1 in Kittery bisected 
the late nineteenth century neighborhood, where the street railway formerly went, and 
passed through former rural land east of Old Post Road.  This new State Road became 
the location of houses and businesses including gas stations, during the early to mid-
twentieth century.  The intersection of State Road, Old Post Road and Rogers Road was 
known as Remick Corners (now Kittery Traffic Circle).  On Badger’s Island was the 
stone “Ranger Inn” restaurant.  Across the street (now pizza house) was a store and filling 
station “Gunnison’s Hall (Sanborn 1931).   

The street railways closed down in the 1920s.  The York Harbor and Beach Railroad 
ceased to operate around 1927, except for the Navy Yard Branch.  Railroad service 
between Kittery and North Berwick continued (Kittery Bicentennial Committee 
1976:45).   
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During the first half of the twentieth century, Kittery’s population gradually increased.  
The village around the Navy Yard and the western part of town were served by a new 
larger school built in 1923.  The Wentworth-Dennett School is located north of 
Government Street, on the west side of US Route 1 (State Road).  The older (1868) 
Wentworth School to the east on Government Street was renovated into town offices 
(Bardwell 1995:53).  The Mark Dennett School at the Junction of Old Post Road and 
Dennett Road closed ca. 1922 and when the US Route 1 Bypass was built, the school was 
moved to Old Post Road next to Kittery’s Memorial Field (outside the Study Area).   

Work at the Portsmouth Naval Shipyard was slowed by the Depression; only six subs 
were built 1930-1937, though over 3,000 people were still employed, doing repairs and 
submarine design  (PNSY 1978:50).      

1937-1941: Construction of US Route 1 Bypass & Sarah Mildred Long 
(Interstate) Bridge 

By the late 1930s, four million vehicles crossed Memorial Bridge on US Route 1 each 
year, and construction of an additional bridge over the Piscataqua was being 
contemplated (Openo 1987:20; Manchester Union 1940:10).   

Though it no longer carried highway traffic, the old wooden Portsmouth-Kittery Bridge 
still used by the B&M Eastern Division badly needed to be replaced.  Portsmouth 
officials were concerned that the Railroad might relocate if a new bridge was not 
provided.  In addition, the size of the existing draw opening of the wooden bridge limited 
the tonnage of ships that could reach the developing industrial area just upriver in 
Portsmouth and Newington.  Finally, particularly as World War II loomed, the need for 
faster access by trucks and trains to the Naval Shipyard came to the forefront (Provost 
1937:3). 

The first official mention of the need for a new bridge for both train and vehicular traffic 
may have been the January 1930 inaugural address of Portsmouth Mayor F.W. Hartford 
(previously a major figure in the construction of Memorial Bridge) (Portsmouth Herald 
11/8/1940:12).  The idea was supported by the Railroad and taken up by editorials in the 
Herald (Openo 1987:21).  The advent of Depression-era public works projects gave 
further impetus to the idea.   

In 1936, the New Hampshire legislature created an Interstate Bridge Authority.  The 
following year, both the federal government and the State of Maine followed suit.  The 
Maine and New Hampshire Bridge Authority was authorized “to construct, maintain, and 
operate a toll bridge across the Piscataqua River at or near Portsmouth” (Openo 1987:22).  
This was known as the Interstate Bridge and is now the Sarah Mildred Long Bridge.  
The Authority with three members from each state first met in June 1937.  In October 
1937, the Kansas City, Missouri engineering firm of Harrington & Cortelyou was 
selected for the project (Maine-NH Bridge Authority 1937:6).  One year later financing 
finally came through.  The Reconstruction Finance Corporation authorized a loan of 
$1,600,000 – actually an offer to purchase bonds issued by the Authority in that amount.  
The Federal Emergency Administration of Public Works provided a grant of $1,309,090.  
The new bridge was built close to the old and the railroad tracks out of downtown 
required minimal modifications to approach it.  The Boston and Maine agreed to pay 
$35,000 a year in rent for use of the Interstate Bridge, to be renegotiated after the bond 
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was paid off (Maine-NH Bridge Authority minutes 1938).  The existing location of the 
railroad tracks was a defining factor in locating the new bridge.  The US Route 1 Bypass 
was designed to avoid the developed areas of Portsmouth, without substantially 
increasing the distance for travelers (NH Highway Department 1937:NP).  The land to be 
taken for the new highway was largely farmland.  Only a handful of buildings were 
located on the route, a few near the southern end, a few in the vicinity of Myrtle Avenue 
and at least one near the north end near the river on the Portsmouth side and several on 
the Kittery side in the Kittery Junction area (NHDOT 1938; Openo 1988) (see 1938 
Plan).  

The contractor for the substructure of the Sarah Mildred Long Bridge was Frederick 
Snare Company.  The superstructure was built by the Phoenix Bridge Company.  The 
Maine approach was contracted to Littleton Construction Company.  The contractor for 
the New Hampshire approach and the Bypass highway was John Iafolla Construction 
Company (Maine-New Hampshire Interstate Bridge Authority 1938; Openo 1987:26).  

In Maine, construction of the Bypass in Kittery involved a 700' long tunnel for the 
railroad tracks with the highway built over the roof.  The north end of the Sarah Mildred 
Long Bridge was near the northern terminus of the old Portsmouth-Kittery Bridge.  The 
new highway passed through the small village of Kittery Junction west of the existing 
Old Post Road.     

Constructing the substructure of the bridge involved deep water (up to 90'), tidal flows of 
up to 12 miles per hour and currents.  To excavate for the nine deepest of the twenty-
eight piers and abutments, the contractor used the “pneumatic caisson” method.  The 
caissons, large waterproof sleeves with open bottoms, were sunk gradually to the bottom 
and later served as molds for the poured concrete piers.  Excavation was done by hand by 
men working in a steel chamber at the bottom of the caisson kept dry by forced hot air 
pressure.  The excavated material was removed via buckets through 3' wide shafts at the 
top (Openo 1987: 44-45).   

Work proceeded rapidly during 1939.  The New Hampshire section of the US Route 1 
Bypass included six overpasses (at the intersection with old Rt. 1, Middle Road, Islington 
Avenue, the Boston & Maine Railroad, Stark Road and Maplewood Avenue) and a 
culvert at Harvey Brook (which also served as a cattle underpass).  There were at-grade 
crossings at Myrtle Street, Cutts Street and Woodbury Avenue.  The 2.5-mile long, four-
lane road featured 11' lanes with an 8' center median.  There were 4' shoulders on the 
sides of the road and beyond the shoulders, a 20' right of way.  The tollbooths were 
located roughly 250' north of the Maplewood overpass (Portsmouth Herald 11/8/1940).  
The US Route 1 Bypass in Maine will be documented in the second phase of the Maine-
NH Connections Study.   

The “Interstate Bridge” (Sarah Mildred Long Bridge) and Route 1 Bypass on either side 
opened on November 8, 1940.  There were speeches by various politicians, PWA 
officials, Interstate Bridge Authority members, and Navy Yard officials.  Engineer Frank 
Cortelyou and the President of the Boston & Maine spoke about what was the biggest 
highway undertaking ever attempted by both states up to that time (The Manchester 
Union 7/11/1940).   
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1940-1970: World War II, Post-War Growth, Interstate Highways   

Kittery 
Portsmouth Naval Shipyard expanded rapidly with the War effort.  A total of sixty-nine 
submarines were built during the War, more were overhauled and other vessels built.  
PNSY also produced electrical fittings for all types of Navy vessels.  The number of 
civilian workers there increased from just over 7,500 in 1940, to more than 11,000 in 
1941 and over 18,000 in 1943.  At the peak in 1944, over 20,000 workers were 
employed, including many women.  Workers were bussed in from surrounding 
communities.  During the later 1940s, numbers returned to peace-time levels of between 
4,000 and 5,000.   

In the Post-War and Cold War periods, PNSY was the Navy’s center for submarine 
design and development.  Older subs were retrofitted and in 1953, the USS Albacore was 
launched, a diesel electric experimental sub (which survives as a museum site adjacent to 
the US Route 1 Bypass at the Sarah Mildred Long Bridge approach).  Nuclear 
submarines and fast attack subs were developed and built in the 1950s-1960s.  PNSY 
employed an average of 7,000-10,000 civilians at the height of the Cold War.   

The Navy Yard Branch of the B&M Railroad was important for freighting materials to 
the shipyard.  The railroad between Kittery and North Berwick was discontinued in 1952.  
The right-of-way just north of Kittery Junction is now abandoned.  Through Eliot and 
South Berwick, ME Route 236 was built on the old rail bed and opened ca. 1957.  This is 
known as the Harold Dow Highway for the State Representative who spearheaded the 
highway project.  Later, the only railroad tracks left in Kittery were those from the bridge 
to the freight yard on Wentworth Street, and a spur into the Navy Yard (Kittery 
Bicentennial Committee 1976:45).  ME 236 intersected the convergence of the US Route 
1 Bypass and the continuation of the Maine Turnpike (Interstate 95), built from there 
northward in 1947. 

Fishing remained an important part of Kittery’s economy.  Seafood and tourism are 
linked and Warren’s on US Route 1 at the north end of Memorial Bridge is an example of 
this.  Inland, farming continued on a reduced scale in the mid-twentieth century, but by 
1976, just two farms remained in operation in Kittery (Kittery Bicentennial Committee 
1976:12).   

Crossings and Highways 
For a short time following its opening at the end of 1940, the US Route 1 Bypass and 
Interstate (Sarah Mildred Long) Bridge saw heavy use.  Within a few years, as the US 
entered WWII, auto traffic was reduced by gas rationing.  In the early part of 1943, 
pleasure driving was banned altogether on the East Coast for a few months (Maine-NH 
Interstate Bridge Authority 1943).  The Bridge Authority’s income was reduced due to 
the lack of toll payments.  However, B&M Eastern Division rail traffic on the lower level 
remained active with freight service to the busy Portsmouth Naval Shipyard, and on 
passenger lines that revived as people could not drive their cars.   

After WWII, auto travel resumed and increased.  In 1946, annual traffic over the 
Interstate-Sarah Mildred Long Bridge was 1,511,263 vehicles.  Eight years later in 
1954, the number had more than doubled to 3,230,383 (Openo 1987:66).  Train traffic 
over the lower level of the bridge declined with the close of the War.  The Eastern 
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Division of the B&M ceased operations in 1952 and the tracks were soon taken up.  This 
left only the freight trains bound for the Navy yard crossing the bridge from Portsmouth 
(Openo 1987:63). 

US Route 1 remained an important north-south route.  In downtown Portsmouth, Route 1 
on State Street was paved from Middle Street to Memorial Bridge under a Federal Aid 
Urban project in 1953.  US Route 1 south of Portsmouth became heavily congested, 
creating the need for a new highway to bypass the centers of Hampton, Rye and 
Seabrook.  In 1947, the New Hampshire legislature appropriated $7.5 million for a 
seacoast toll road, the New Hampshire Turnpike (now I-95) that would link up with the 
US Route 1 Bypass in Portsmouth.  The effort was part of a regional transportation 
planning initiative.  Massachusetts built a new six lane-highway (now I-95) from Boston 
north to New Hampshire during the same period.   

The Portsmouth Traffic Circle was created as the junction of the NH Turnpike and US 
Route 1 Bypass.  A spur road from the circle toward Newington (US Route 4 and NH 16) 
was also built in 1950 bypassing Woodbury Avenue.  This connected to the Spaulding 
Turnpike, built in the 1950s.  The NH Turnpike, the state’s “first superhighway,” was 
four-lanes, with grade separations, true limited access and full interchanges.  The 
fourteen-mile-long road from the Massachusetts line to the Portsmouth Circle was 
dedicated on June 24, 1950.  From the circle, the traffic followed the US Route 1 Bypass 
over the Sarah Mildred Long Bridge where it connected with the Maine Turnpike.  The 
Maine Turnpike opened in 1947 from the Route 1 Bypass to South Portland.  The 
northern stretch of the turnpike to Augusta was completed in 1955.  Interstate-95 was 
designated ca. 1957 including the Maine and New Hampshire Turnpikes.  Traffic 
continued to increase steadily.   

In 1951, an attempt to relieve Navy Yard traffic involved the construction of a new ramp 
and the Oak Terrace reverse direction loop below the bridge to provide access to the 
southbound lane of the bridge approach.  “The project was intended to prevent the 
dangerous left turn of traffic from Bridge Street in Kittery onto the bridge heading south, 
particularly by trucks” (Openo 1987:61-62).  To bypass Government Street, Walker 
Street was extended westerly ca. 1952, and several houses were moved to make way for 
the new, direct entrance to PNSY. 

Portsmouth 
Three large government programs dominated the mid-twentieth century history of the 
City of Portsmouth:  the Navy Yard, Pease Air Force Base, and Urban Renewal (Candee 
1992:5). 

The Portsmouth Naval Shipyard employed as many as 20,000 people during the 
Second World War, beginning a period of residential development and population growth 
in the Seacoast region, which continued through the twentieth century.  On the western 
edge of Portsmouth, Pease Air Force Base, which had been leased as a military facility 
during WWII, was acquired by the US Air Force in 1951 and expansion began in 1954.  
Pease was a self-contained base, but it substantially increased Portsmouth’s population 
and played a key role in the late twentieth-century history of the region.  The entrance to 
Pease was off of the new Spaulding Turnpike west of the Portsmouth Traffic Circle.    
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The Concord & Portsmouth Railroad was formally purchased by the B&M in 1944.  
At that time there were still four passenger trains a day on the line, but this soon came to 
an end, only freight traffic continuing (Lindsell 2000:116, 127).  On the Eastern 
Division, the last scheduled train between Boston and Portland ran in September 1952.  
The tracks north of Portsmouth through Kittery and Eliot were soon removed.  South of 
Portsmouth, scheduled passenger service ended in 1954, but mixed trains continued into 
the 1960s (Mausolf 2002; Lindsell 2000:129).   

Noble’s Island was the location of the Portsmouth Ice Company and Socony Oil 
company tanks.  The island was connected to the mainland by increasing fill.  Granite 
State Minerals was established in 1959 off Market Street, originating the landmark salt 
piles.  National Gypsum company has operated on Freeman’s Point (site of Atlantic 
Shipyard) since the 1940s (Sanborn 1949).   

A turning point for Portsmouth’s economy, which came to focus on historic preservation 
and tourism in the late twentieth-century, was the creation of Strawbery Banke 
Museum in the late 1950s.  A federally-funded urban renewal project targeted the Puddle 
Dock neighborhood, which then contained older tenement buildings, junkyards and car 
lots.  A ten-acre tract between Court Street and Hanover Street was taken by eminent 
domain.  However, the housing project proposed for the site proved economically 
unfeasible, and Portsmouth librarian Dorothy Vaughan led an effort to change the plan in 
order to preserve Portsmouth’s urban history.  New Hampshire laws were broadened to 
include preservation as an acceptable goal of urban renewal.  Strawbery Banke was 
incorporated in 1958.  The Portsmouth Housing Authority acquired the land and 
buildings and relocated residents.  A large number of late-nineteenth and twentieth 
century buildings were demolished, but the older ones were retained (Candee 1992:50; 
Garvin and Grigg 1995:ix; Sammons 1997:18).  Prescott Park expanded with the 
acquisition of the former Walker wharf opposite the end of Court Street.  

Urban Renewal continued through the 1960s-70s.  The entire North End of Portsmouth 
was cleared through the Vaughan Street Urban Renewal Project which covered the area 
south of the North Mill Pond, from Maplewood Avenue northeast along Deer and 
Hanover streets to Market Street.  The project was initiated in 1963 by the Portsmouth 
Housing Authority.  Demolition began in the late 1960s.  The intent was to provide space 
for parking and shopping centers and an industrial zone along the water.  Historic 
preservation opposition to the project was less successful than in the case of Strawbery 
Banke.  Of the 400 buildings in the area, most from the eighteenth and nineteenth 
centuries, just over a dozen houses were saved and relocated to “The Hill” at the corner 
of Deer and High Streets (Candee 1992:19-21).  The entire neighborhood, once similar to 
Christian Shore across the pond, was eliminated.  A row of houses was left standing 
along the west side of Maplewood between the bridge and the North Cemetery, just 
across from Christian Shore.  These clusters on The Hill and Maplewood Avenue fall 
within the boundary of the Portsmouth Local Historic District.   

Through the Vaughan Street Urban Renewal area, present-day Maplewood Avenue was 
built as a straighter route from the Congress-Islington-Middle Street junction to the North 
Mill Pond Bridge.  This replaced the long-time zigzag route on Bridge and Deer streets 
required to pass around the B&M Railroad Depot, which came down at that time.    
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1970-Present: I-95, High Level Bridge, Seacoast Building Boom 

Crossings 
In 1967 the State Highway Commissioners of Maine and New Hampshire signed an 
agreement regarding construction of a new Piscataqua crossing for Interstate-95.  Maine 
was the contracting agent for the bridge and bids were taken in 1968.  The New 
Hampshire Department of Transportation widened the length of the NH Turnpike and 
built a new approach road to the bridge.  The Piscataqua River Bridge, known as the I-95 
High Level Bridge, opened to traffic on November 1, 1972.  The 1940 US Route 1 
Bypass had itself been bypassed.  The tollbooths at the former Interstate Bridge (Sarah 
Mildred Long Bridge) were removed because they were no longer profitable (Openo 
1987:60).  Additional financial woes for the Interstate Bridge Authority included the 
bankruptcy of the B&M Railroad in 1970.  In 1986, the charter legislation was amended 
so that the Interstate Bridge Authority retained ownership and control of the bridge itself, 
while the two Bypasses were deeded to their respective states.  General operation of the 
bridge fell to New Hampshire, while both states shared winter maintenance.  In 1987, the 
Interstate Bridge was rededicated as the Sarah Mildred Long Bridge in honor of the 
long-time Executive Secretary of the Maine-NH Bridge Authority (Openo 1988:xvi). 

According to the Kittery Master Plan, average daily traffic counts at the state line in the 
late 1990s topped 30,000 vehicles a day on the I-95 Bridge, ranged between 11,000-
12,000 on US Route 1 and 13,000-14,000 on the US Route 1 Bypass.   

Portsmouth 
Traffic patterns in and out of Portsmouth changed in the 1970s with construction of the 
new High Level Bridge and I-95 highway.  Market Street Extension was built from 
Noble’s Island west across the outlet of the North Mill Pond, north of and parallel to 
Maplewood Avenue, with an interchange at I-95.    

During the later part of the twentieth century, trends toward historic preservation 
followed in reaction to the Urban Renewal projects of the 1950s-60s.  Strawbery Banke 
museum buildings were restored and programs expanded.  The City of Portsmouth 
established the local Portsmouth Historic District in 1976, and the Historic District 
Commission has regulated changes since that time.  In the 1970s-80s, Portsmouth 
experienced a period of transformation from a shipyard town to a popular residential 
community and historic tourist destination.   

After the Cold War came to an end, Pease Air Force Base was closed in 1990 and 
Portsmouth’s population was reduced by 20 percent as over 5,000 people were relocated 
(Candee 1992:5).  The base has since been redeveloped as the Pease International Trade 
Port.  

The port of Portsmouth annually handles five million tons of cargo (SeacoastNH.com).  
The channel is maintained at 35' deep and the river has bridge clearances of 135' (Sarah 
Mildred Long Bridge and I-95 Bridge) and 150' (Memorial Bridge).  The port is 
maintained by the NH State Port Authority a state-run entity responsible for dredging 
state waterways, managing fourteen hundred moorings on the N.H. side of the river, and 
administering a loan fund to aid commercial fishing (Bolster 2002:77).  In 2001, the Port 
Authority became the Division of Ports and Harbors of the Pease Development 
Authority.  The Marine Terminal on Noble’s Island off Market Street is the only public 
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access, general cargo terminal on the Piscataqua.  The terminal offers 312' and 600' 
berths, eight acres of paved outside lay down area and a 50,000 sq. ft. covered warehouse 
(www.portofnh.org).  The two base tenants are International Salt (road salt) and Grimmel 
Industries (scrap metal).  Downstream are the salt piles at the Granite State Minerals pier 
(salt from Peru, the Bahamas and Ireland) (Bolster 2002:77).  North of the Study Area 
below the I-95 High Level Bridge are the gypsum plant and Irving gas tanks.  Upriver, 
terminals line the Newington shore.  Coal and petroleum products, propane, cement and 
more salt are unloaded there (Bolster 2002:77).  The two major exports from the 
Piscataqua Harbor in the late twentieth century, both from Newington, are fiber optic 
cable from Tyco Simplex Technologies and tallow from Sprague Energy (Bolster 
2002:78).   

Railroad freight traffic through Portsmouth continues on a limited scale to the present.  
The former Eastern Railroad between Hampton and Portsmouth and the Portsmouth end 
of the former Concord & Portsmouth were owned from the 1980s, by Guilford 
Industries, successor to the Boston and Maine.  Since 2006, this has been Pan Am 
Railways, a system of freight railroads in northern New England and New York (Mausolf 
2002; NHDOT 2003).  The Portsmouth railroad yard with a few surviving structures is 
included in the Eastern Railroad Historic District.  On Noble’s Island, the railroad tracks 
parallel and cross Market Street extension past the NH Port Authority.  Pan Am operates 
the Newington Branch (former Portsmouth and Dover Railroad) from Noble’s Island and 
the marine terminal, across Freeman’s Point and the gypsum plant and toward industrial 
sites upriver in Newington.  The Pan Am system also includes the crossing from Noble’s 
Island over the Sarah Mildred Long Bridge and the Navy Yard Branch railroad spur in 
Kittery.   

Kittery 
The last new sub was built at the Portsmouth Naval Shipyard in 1969.  Since then, 
PNSY has been a site for repair and overhaul of submarines.  The Navy prison and 
hospital were both closed in 1974.  The Marines turned the guarding of the base over to 
civilian guards in 1981 (Lawry et. al 2004:31).  The shipyard continued to be a major 
local employer and survived several rounds of base closures though numbers declined.  In 
the 1970s, about 6,000 civilians and 1,800 personnel were on the yard daily (PNSY 
1978:66).   In the 1990s about 4,000 civilians worked there, and 114 military personnel.  
The number of workers was reduced to around 3,500 at the turn of the twenty-first 
century.  Presently about 4,200 people are employed and eighty-nine military personnel 
are stationed at the yard according to the PNSY website.   

Kittery retains ties to the sea through its lobstering fleet, scenic cruise lines and private 
boat docks.  Weathervane Seafood has docks and a warehouse at the westerly end of 
Badger’s Island.  Morrison’s Lobster House is an operating lobster business nearby.  
Warren’s Lobster has become a landmark tourist destination.  US Route 1 in Kittery 
(north of Study Area) became a major tourist attraction with the construction of 
numerous outlet shopping centers around the older Kittery Trading Post.  Since the late 
twentieth century, Kittery’s waterfront, overlooking Portsmouth and on Badger’s Island, 
was popular for residential development, including condominium complexes.  Wooden 
and floating docks project into the water from most properties along the shores of 
Badger’s Island and along the Back Channel.   
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Sarah Mildred Long Bridge, Route 1 Bypass Corridor 

Portsmouth, New Hampshire 
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(Unsurveyed 
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U.S. Route 1 
Bypass 

(Portsmouth) 
Historic 
District 

Area 
RT1BYP   1940, 1950 Highway corridor and overpasses District 

A
pp

ro
x.

 3
1 

A
cr

es
 (2

.5
5 

lin
ea

r m
ile

s)
 

C  No 

           

Eastern 
Division 
Railroad 
Historic 
District 

  

 

 RR corridor   A  No 

           

POR0077  930 US Rte 1 
Bypass 142/16 1950 Cole’s Gulf Full 0.33 A, C  No 

POR0078  940 US Rte 1 
Bypass 

142/ 
17-A 1952 repair shop of Zoffoli Motors Full  No  No 

POR0079  919 US Rte 1 
Bypass 142/39 1950 Ray’s Amoco Full  No  No 

POR0080  927 US Rte 1 
Bypass  1949 N. H. State Liquor Store/ Philbrook’s 

Restaurant Supply Full  No  No 

POR0081  953 US Rte 1 
Bypass 142/37 1952 Halls Service Station/Dan’s Mobilgas Full  No  No 

POR0082  4 Cutts 
Avenue 142/37 1957 Portsmouth Paper Full  No  No 

POR0083  955 US Rte 1 
Bypass 142/36 1955 Sun Oil Gas, Buzzy’s Bypass Gas Full  No  No 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Sarah Mildred Long Bridge, Route 1 Bypass Corridor 

Portsmouth, New Hampshire 
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POR0084  981 US Rte 1 
Bypass 142/34 1947 Caswell’s Jenney/ Hanscom’s Truck Stop Full  No  No 

POR0109  
500 

Maplewood 
Avenue 

142/34 1947 Caswell Brothers/ Hanscom’s office Full  No  No 

POR0085  1010 US Rte 
1 Bypass 141/19 1950 Barron’s Mobilegas/Buzzy’s Place Full  No  No 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Sarah Mildred Long Bridge, Route 1 Bypass Corridor 

Portsmouth, New Hampshire 
 

Survey #/ 
District Name 

In 
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Tax #     
Map/ 
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Date 
(circa) Description: Name, type 
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Eligibility 
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(Unsurveyed 
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Creek 
Neighborhood 

Historic 
District 

Area 
CR   late 19th c.-

early 20th c. residential neighborhood District 70 A  No 

POR0086 Area 
CR 

273 
Woodbury 

Ave 
175/7 1895 Peverly House, 

2½-story sidehall Full  In district  No 

POR0087 Area 
CR 

263 
Woodbury 

Ave 
175/8 1910 Lewis/McNeail House, 

2½-story sidehall Full  In district  No 

POR0088 Area 
CR 

304 
Woodbury 

Avenue 
175/5 1914 Lewis/Leary House, 

2½-story sidehall Full  

Not 
individually 
and not in 

district 
boundary 

 No 

POR0089 Area 
CR 

443 Bartlett 
Street 161/33 1925 Whalley House, 

Bungalow, hipped roof Full  In district  No 

POR0092 Area 
CR 

603 Dennett 
Street 161/36 1905 Josiah Hones House, 

1½-story sidehall Full  In district  No 

POR0093 Area 
CR 

589 Dennett 
Street 161/37 1901 Artis Schurman House, 

2½-story, 3x2 Full  In district  No 

POR0094 Area 
CR 

571 Dennett 
Street 161/38 1942 Tomits House, 

mid-20th c. cape Full  In district 
but NC  No 

POR0095 Area 
CR 2 Stark Street 161/41 1934 Kelly/Leith House, 

small gable-front Full  In district  No 

POR0096 Area 
CR 

36 Hunters 
Hill Avenue 160/38 

1930 
(moved 
1939) 

Mullaly House, 
hip roof Bungalow Full  In district  No 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Sarah Mildred Long Bridge, Route 1 Bypass Corridor 

Portsmouth, New Hampshire 
 

Survey #/ 
District Name 

In 
Area? Address 

Tax #     
Map/ 
Parcel 

Date 
(circa) Description: Name, type 

Fu
ll/

Fr
on

t 
FO

R
M

 

E
lig

ib
le

 
A

cr
es

 

Eligibility 
Photo 

Numbers 
(Unsurveyed 

Only) Fu
rt

he
r 

Su
rv

ey
? 

POR0097  142-146 Kane 
Street 160/42 1932 Mullaney House, 

Altered Bungalow Full  No  No 

POR0098  
175-177 
Myrtle 
Avenue 

220/97 1855 1½-story, altered Full  No  No 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Sarah Mildred Long Bridge, Route 1 Bypass Corridor 

Portsmouth, New Hampshire 
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Christian 
Shore 

Historic 
District 

Area 
CH   19th c. residential neighborhood District 29.5 

acres A + C  No 

POR0099 Area 
CH 

9-11 Prospect 
Street 141/18 1800 William Jones House, Federal Full  In district  No 

POR0100 Area 
CH 

399 
Maplewood 

Avenue 
141/20 1890 Seeley House, 

2½-story sidehall Full  In district  No 

POR0102 Area 
CH 

383 
Maplewood 

Avenue 
141/21 1900 Davis House, 

altered sidehall Full  In district  No 

POR0103 Area 
CH 

73 Northwest 
Street 141/28 1895 Worster House, 

1½-story sidehall Full  In district  No 

POR0104 Area 
CH 

121 
Northwest 

Street 
122/1 1857 Murphy House, 

vernacular Greek Revival Full  In district  No 

POR0105 Area 
CH 

137 
Northwest 

Street 
122/2 1905 2½-story sidehall Full  In district  No 

POR0106 Area 
CH 

239 
Northwest 

Street 
122/3 1955 Greek Revival cape Full  In district  No 

POR0107 Area 
CH 

250 
Northwest 

Street 
122/4 1850 Greek Revival/Gothic Full  In district  No 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Sarah Mildred Long Bridge, Route 1 Bypass Corridor 

Portsmouth, New Hampshire 
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POR0108  
465 

Maplewood 
Avenue 

209/86 1889 William Henry Smith House, 
2½-story sidehall Full  No  No 

---  
525 

Maplewood 
Avenue 

209/85 1889 Cutts Mansion  1.88 DOE 1998  No 

POR0110  
553 

Maplewood 
Avenue 

209/13 1913 McMullen House, Square house Full  No  No 

POR0111  
559 

Maplewood 
Avenue 

209/12 1930/1960 Rosa/McCabe House,  
cape, Permastone Full  No  No 

---  US Rte 1 
Bypass 209/87 1953 USS Albacore, submarine  foot-

print 
National 

Landmark  No 

  

Nobles Island 
and 1 historic 

resource 
within LHD 

 19th c. Historic resource is a 2-story, gable-roofed 
4-family    26-37 Yes 

           

  Portsmouth-
Dover RR  pre-1960 

Railroad line Portsmouth and Newington 
(bridge and railroad corridor in Dover no 

longer extant) 
   23-25 Yes 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

 

In the 200' Corridor 

Sarah Mildred Long Bridge, Route 1 Bypass Corridor 

Kittery, Maine 
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Potential 
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Route 1 
Bypass 
(ME) 

Sarah Mildred 
Long Bridge 

 
1938 Historic bridge   DOE-1999 

(ME) 79 Yes 

           

Eastern RR 
(ME) & Navy 

Yard Spur 
 

Eastern RR 
(ME) & Navy 

Yard Spur 

 
pre-1960 Railroad corridor    79 Yes 

           

  US Route 1 
Bypass 7/25C pre-1960 1½-story Cape    57-59 Yes 

  US Route 1 
Bypass 7/22 pre-1960 ranch    56 Yes 

  US Route 1 
Bypass 7/21 pre-1960 ranch    56 Yes 

  US Route 1 
Bypass 7/20 post-1960 trailer, new buildings     No 

  US Route 1 
Bypass 8/14 post-1960 late 20th century     No 

  US Route 1 
Bypass 8/14-1 post-1960 new addition to historic building?     No 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Sarah Mildred Long Bridge, Route 1 Bypass Corridor 

Kittery, Maine 
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R
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James Corner 
Historic 
District 

James 
Corner Dennett Road 8/3B pre-1960 1½-story side-hall plan house and garage    60-62 Yes 

 James 
Corner 

Dennett 
Road/Old 
Post Road 

8/3A pre-1960  commercial/industrial    63-64 Yes 

 James 
Corner 

Old Post 
Road 8/3C pre-1960 commercial/industrial    65 Yes 

 James 
Corner Dennett Road 8/3 post-1960 late 20th century non-historic     No 

 James 
Corner 

Dennett 
Road/Old 
Post Road 

8/2 pre-1960 2-story store    69 Yes 

 James 
Corner 

Old Post 
Road 8/20 pre-1960 Dennett School (moved), 1-story, gable 

roof    66 Yes 

 James 
Corner 

Old Post 
Road 8/21 pre-1960? 1½-story gable-roofed house     Yes 

 James 
Corner 

Old Post 
Road 8/22 post-1960 late 20th century     No 

 James 
Corner 

Old Post 
Road 8/23 pre-1960 1½-story gable-front, side-hall plan house    67-68 Yes 

 James 
Corner 

Old Post 
Road 8/24 pre-1960 1-story, concrete block 

commercial/industrial    68 Yes 

 James 
Corner 

Dennett 
Road/Old 
Post Road 

8/25 pre-1960 1½-story gable-front building, altered    67 Yes 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Sarah Mildred Long Bridge, Route 1 Bypass Corridor 

Kittery, Maine 
 

Historic Area/ 
Potential 
Historic 
District 

In 
Area? Address 

Tax #     
Map/ 
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ey

? 

  Old Post 
Road 8/1 pre-1960 1½-story high-posted Cape    70 Yes 

  Old Post 
Road 3/78 pre-1960 House and 2-story 19th-century shop 

(boat?)    74 Yes 

  Old Post 
Road 3/86 --- undeveloped     No 

  Old Post 
Road 3/85 pre-1960 Dutch Colonial house    71 Yes 

  Old Post 
Road 3/84 post-1960 late 20th century house    72 No 

  Old Post 
Road 3/83 pre-1960 4-square house    73 Yes 

  Old Post 
Road 3/82 pre-1960 altered 4-square house    75 Yes 

  Old Post 
Road 3/81 pre-1960 2-story gable block and garage    76-77 Yes 

  Route 1 
Bypass 3/80 post-1960 new    78 No 

  Route 1 
Bypass 3/79 --- undeveloped     No 

  Bridge Street 3/70 pre-1960 2 ½-story gable-front, side-hall plan house    90 Yes 
  Bridge Street 3/70A pre-1960 Cape w/store(?) at basement level on street    90 Yes 
  Bridge Street 3/71 pre-1960 2-3 story gable-front, side-hall plan house    90 Yes 
  Bridge Street 3/69 post-1960 new condominium development     No 
  Bridge Street 3/93  undeveloped/ bridge footings     No 
  Bridge Street 3/94 pre-1960 2 ½-story gambrel-roofed house    85-87 Yes 
  Bridge Street 3/95 pre-1960 2 ½-story, 3-bay, gable-roofed house    85-87 Yes 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Sarah Mildred Long Bridge, Route 1 Bypass Corridor 

Kittery, Maine 
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  Bridge Street 3/98 pre-1960 2-story altered house (moved?)    85, 88 Yes 
  Bridge Street 3/97 pre-1960 2 ½-story gable-front, side-hall plan house    85-86, 88 Yes 

  
Bridge 

Street/Oak 
Terrace 

3/96 pre-1960 2 ½-story gable-front, side-hall plan house     Yes 

  Oak Terrace 3/92 pre-1960 2 ½-story gable-front, side-hall plan house    85-86, 89 Yes 
  Oak Terrace 3/91 pre-1960 2 ½-story gable-front, side-hall plan house    89 Yes 
  Oak Terrace 3/90 post-1960 new     No 
  Oak Terrace 3/99 pre-1960? ranch     Yes 
  Oak Terrace 3/100 pre-1960? 1-story house     Yes 
  Oak Terrace 3/101 pre-1960? mid-20th century     Yes 
  Oak Terrace 3/104 post-1960 trailer    84 No 
  Oak Terrace 3/103 pre-1960? ranch    82 Yes 
  Oak Terrace 3/102A post-1960 trailer    81 No 

  Route 1 
Bypass 3/102 pre-1960 house     Yes 

  Route 1 
Bypass 3/106 2008 New house    80 No 

  Route 1 
Bypass 3/106A --- undeveloped     No 

  Route 1 
Bypass 3/107 --- undeveloped     No 

  Route 1 
Bypass 3/88 --- undeveloped     No 

  
Dennett 

Road/Route 1 
Bypass 

2/8 post-1960. garrison colonial house    55 No 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

 

In the 200' Corridor 

Route 1/Memorial Bridge Corridor 

Portsmouth, New Hampshire & Kittery, Maine 
 

Survey #/ 
District Name In Area? Address 

Tax #    
Map/ 
Parcel 

Date 
(circa) Description: Name, type 

Fu
ll/

Fr
on

t 
FO

R
M

 

E
lig

ib
le

 A
cr

es
 

Eligibility 

Photo 
Numbers 

(Unsurveyed 
Only) Fu

rt
he

r 
Su

rv
ey

? 

Portsmouth 
Local Historic 

District 
    

Large downtown Portsmouth historic 
district, determined to be National 

Register eligible by consensus 
  NR Eligible  No 

           

Memorial 
Bridge 

Historic 
District 

(ME/NH) 

    
historic district extends from Memorial 
Park in Portsmouth, NH, to John Paul 

Jones Park in Kittery, ME 
  NR Eligible 

2004   No 

 Memorial 
Bridge (ME/NH) 

Portsmouth 
Approach  1923 Scott Avenue Bridge, Memorial Bridge 

approach   NR Eligible 
2004   No 

 Memorial 
Bridge (ME/NH) 

Memorial 
Bridge  1923 Historic Bridge   

NR Eligible 
2005 (NH), 
2006 (ME) 

 No 

 Memorial 
Bridge (ME/NH) 

Memorial Park 
(NH)  1923 Small green space within bridge 

approach   NR Eligible 
2004  No 

 Memorial 
Bridge (ME/NH) 

John Paul Jones 
Memorial Park 

(ME) 
 1924 Park   NR Listed in 

1997  No 

 Memorial 
Bridge (ME/NH) 

Kittery 
Approach  1923 Maine approach to Memorial Bridge   NR Eligible  No 

 Memorial 
Bridge (ME/NH) 

Badger's Island 
Bridge  1938 Bridge   NR Eligible 

2001  No 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

 

In the 200' Corridor 

Route 1/Memorial Bridge Corridor 

Kittery, Maine 
 

Historic Area/ 
Potential 
Historic 
District 

In Area? Address 
Tax #       
Map/ 
Parcel 

Date 
(circa) Description: Name, type 

Fu
ll/

Fr
on

t 
FO

R
M

 

E
lig

ib
le

 A
cr

es
 

Eligibility 

Photo 
Numbers 

(Unsurveyed 
Only) Fu

rt
he

r 
Su

rv
ey

? 

  Route 1 3/147C post-1960 1-story commercial     No 
  Route 1 3/147B post-1960 1-story commercial     No 
  Route 1 3/145 post-1960 new     No 
  Route 1 3/6 --- undeveloped     No 
  Route 1 3/7 pre-1960 1 ½-story gable-front, side-hall plan house?     Yes 
  Route 1 3/5 pre-1960 ranch     Yes 
  Route 1 4/200 post-1960 office building     No 
  Love Lane 4/199? --- undeveloped     No 
  Route 1 4/168 --- undeveloped/asphalt parking lot     No 

  Love Lane 
Ext 3/143B pre-1960 1 ½-story gable-front, side-hall plan house     Yes 

   4/169 pre-1960? mid 20th-century Cape     Yes 
           

Government 
Street 

Historic 
District 

Govt St         Yes 

 Govt St Government 
Street 3/144 pre-1960 Wentworth-Dennett School (former)    110 Yes 

 Govt St Government 
Street 4/178 Late 20th c. Commercial     No 

 Govt St Government 
Street 4/177 pre-1960 Cape    115 Yes 

 Govt St Government 
Street 4/176 pre-1960 2 ½-story Italianate, gable-front, side-hall 

plan house    115 Yes 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Route 1/Memorial Bridge Corridor 

Kittery, Maine 
 

Historic Area/ 
Potential 
Historic 
District 

In Area? Address 
Tax #       
Map/ 
Parcel 

Date 
(circa) Description: Name, type 

Fu
ll/

Fr
on

t 
FO

R
M

 

E
lig

ib
le

 A
cr

es
 

Eligibility 

Photo 
Numbers 

(Unsurveyed 
Only) Fu

rt
he

r 
Su

rv
ey

? 

 
Govt St 

Route 1/ 
Government 

Street 
4/175 pre-1960 altered side-hall plan house(?) with addition    115 Yes 

 Govt St Government 
Street 3/14 pre-1960 2 ½-story Italianate, gable block house; 

newer housing at rear of lot    113 Yes 

 Govt St Government 
Street 3/12 pre-1960 2 ½-story Italianate, brick gable-front, side-

hall plan house    114 Yes 

 
Govt St 

Government 
Street/ 

Route 1 
3/11 Late 20th c. Office     No 

 
Govt St 

Route 1/ 
Hunter 
Avenue 

4/1 pre-1960 2 ½-story gable-front, side-hall plan house     Yes 

 Govt St Government 
Street 4/12 pre-1960 2 ½-story gable-front, side-hall plan house     Yes 

           

Pre-Civil  
War 

Residential 
Historic 
District 

Pre-Civil 
Residential 

 

       Yes 

 Pre-Civil 
Residential 

Route 1/ 
Hunter 
Avenue 

4/2 pre-1960 altered 1 ½ story gable-roofed house    143 No 

 Pre-Civil 
Residential 

Route 1/ 
Hunter 
Avenue 

4/3 pre-1960 2 ½ story Italianate gable block    143 Yes 



Maine-New Hampshire Connections Study 
Appendix A – LIST OF PROPERTIES 
 

* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Route 1/Memorial Bridge Corridor 

Kittery, Maine 
 

Historic Area/ 
Potential 
Historic 
District 

In Area? Address 
Tax #       
Map/ 
Parcel 

Date 
(circa) Description: Name, type 

Fu
ll/

Fr
on

t 
FO

R
M

 

E
lig

ib
le

 A
cr

es
 

Eligibility 

Photo 
Numbers 

(Unsurveyed 
Only) Fu

rt
he

r 
Su

rv
ey

? 

 Pre-Civil 
Residential 

Route 1/ 
Hunter 
Avenue 

4/4 pre-1960? 2-story, gable-roofed house, built between 
1947 and 1962    143 Yes 

 Pre-Civil 
Residential 

Route 1/ 
Hunter 
Avenue 

4/5 pre-1960 1 ½ story Italianate gable-front, side-hall 
plan house    142 Yes 

 Pre-Civil 
Residential 

Route 1/ 
Hunter 
Avenue 

4/6 pre-1960 High-posted Cape    141 Yes 

 Pre-Civil 
Residential 

Route 1/ 
Hunter 
Avenue 

4/7 pre-1960 Altered former filling station     Yes 

 Pre-Civil 
Residential 

Water 
Street/ 

Route 1 
1/46 pre-1960 2 ½ story gambrel-roofed duplex    137 Yes 

 Pre-Civil 
Residential 

Water Street 1/45? pre-1960 Warren's Lobster House    138-140 Yes 

 Pre-Civil 
Residential 

Commercial 
Street 4/8.1 post-1960 New multi-unit housing    136 No 

 Pre-Civil 
Residential 

Commercial 
Street 4/8 pre-1960 2 ½-story gable-front, side-hall plan house    135 Yes 

 Pre-Civil 
Residential 

Commercial 
Street 4/9 pre-1960 1 ½-story gable-front, side-hall plan house    134 Yes 

 Pre-Civil 
Residential 

Commercial 
Street 4/10 pre-1960 2 ½-story 4-family w/polygonal bays on 

facade    134 Yes 

 Pre-Civil Commercial 4/11 pre-1960 2 ½-story gable-front, side-hall plan house     Yes 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Route 1/Memorial Bridge Corridor 

Kittery, Maine 
 

Historic Area/ 
Potential 
Historic 
District 

In Area? Address 
Tax #       
Map/ 
Parcel 

Date 
(circa) Description: Name, type 

Fu
ll/

Fr
on

t 
FO

R
M

 

E
lig

ib
le

 A
cr

es
 

Eligibility 

Photo 
Numbers 

(Unsurveyed 
Only) Fu

rt
he

r 
Su

rv
ey

? 

Residential Street 
 Pre-Civil 

Residential 
Route 

1/Newmarch 3/10 pre-1960 2 ½-story gable-front, side-hall plan house    144 Yes 

 Pre-Civil 
Residential 

Route 1/ 
Newmarch 3/9 pre-1960 2-story mansard-roofed cottage    145 Yes 

 Pre-Civil 
Residential 

Route 1/ 
Newmarch 3/8 pre-1960 2 ½-story gable-front, side-hall plan house    145 Yes 

 Pre-Civil 
Residential 

Stimson 
Street 3/15 pre-1960 1-story bungalow    150 Yes 

 Pre-Civil 
Residential 

Stimson 
Street 3/16 pre-1960 1 ½-story bungalow    150 Yes 

 Pre-Civil 
Residential 

Stimson 
Street 3/17 pre-1960 2 ½-story 4-family    150 Yes 

 Pre-Civil 
Residential 

Stimson 
Street 3/17A pre-1960 House     Yes 

 Pre-Civil 
Residential 

Stimson 
Street 3/18 pre-1960 2 ½-story gable-front, side-hall plan house     Yes 

 Pre-Civil 
Residential 

Stimson 
Street 3/19 pre-1960? ranch     Yes 

 Pre-Civil 
Residential 

Stimson 
Street 1/75 pre-1960 2-story gable-front, side-hall plan house    149 Yes 

 Pre-Civil 
Residential 

Stimson 
Street 1/76 pre-1960 2-story gable-front, side-hall plan house    149 Yes 

 Pre-Civil 
Residential Water Street 1/77 pre-1960 2 ½-story gable-front, side-hall plan house     Yes 

 Pre-Civil Water Street 1/78 --- undeveloped     Yes 



Maine-New Hampshire Connections Study 
Appendix A – LIST OF PROPERTIES 
 

* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

In the 200' Corridor 

Route 1/Memorial Bridge Corridor 

Kittery, Maine 
 

Historic Area/ 
Potential 
Historic 
District 

In Area? Address 
Tax #       
Map/ 
Parcel 

Date 
(circa) Description: Name, type 

Fu
ll/

Fr
on

t 
FO

R
M

 

E
lig

ib
le

 A
cr

es
 

Eligibility 

Photo 
Numbers 

(Unsurveyed 
Only) Fu

rt
he

r 
Su

rv
ey

? 

Residential 

 Pre-Civil 
Residential 

Route 1/ 
Newmarch 

Street 
1/47 pre-1960 Queen Anne house    146 Yes 

 Pre-Civil 
Residential Water Street 1/48 pre-1960 High-posted Cape    146-147 Yes 

 Pre-Civil 
Residential 

Route 1/ 
Newmarch 

Street 
1/79 pre-1960 2 ½-story Italianate brick gable-front, side-

hall plan house w/attached carriage barn    146 Yes 

 Pre-Civil 
Residential 

Route 1/ 
Newmarch 

Street 
1/80 pre-1960 House     Yes 

 Pre-Civil 
Residential 

Route 1/ 
Newmarch 

Street 
1/81 pre-1960 2-story gable block    141 Yes 
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* As of survey date, Spring 2009; shaded entries show groupings (districts) of historic properties  

 

In the 200' Corridor 

Route 1/Memorial Bridge Corridor 

Badger’s Island, Kittery, Maine 
 

District In 
Area? Address 

Tax #     
Map/ 
Parcel 

Date 
(circa) Description: Name, type 

Fu
ll/

Fr
on

t 
FO

R
M

 

E
lig

ib
le

 A
cr

es
 

Eligibility 

Photo 
Numbers 

(Unsurveyed 
Only) Fu

rt
he

r 
Su

rv
ey

? 

  
Route 1/ 
Hunter 
Avenue 

1/1 pre-1960 Altered 3-story commercial and residential    164 Yes 

  Island 
Avenue 1/2 pre-1960 1 ½-story bungalow    165 Yes 

  Island 
Avenue 1/3 pre-1960 1 ½-story bungalow, altered     Yes 

  
Route 1/ 
Hunter 
Avenue 

1/18 post-1960 New residential condominiums     No 

  Island 
Avenue 1/17 --- undeveloped     No 

  
Route 1/ 
Hunter 
Avenue 

1/19 post-1960 New house     No 

  Badger's 
Island West 1/20 pre-1960 1 ½ story stone and wood building, former 

restaurant, now storefront    163 Yes 

  
Route 1/ 
Hunter 
Avenue 

1/44 pre-1960? Modern or altered former filling station     Yes 
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Page B-1 of B-31 

Historic Maps are arranged chronologically, mixing both NH and Maine maps. 
 

 
ca. 1660 
Map of Piscataway in New England by I.S. (Candee 1980:13) 
 

N 
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1774 
“A Plan of Piscataqua Harbor… Survey’d and Drawn by Ja. Grant, 1774” (Collection of New 
Hampshire Historical Society) 
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1779 
Des Barres Map (Des Barres 1779) 
 

 
1779 
Detail of Study Area (Des Barres 1779) 
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1794 Plan of the Town of Kittery 
(Massachusetts State Archives)
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1813 Portsmouth 
 (Hales 1813) 
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1850 City of Portsmouth 
Full map (Walling 1850) 
 

 
1850 
Detail of Kittery (Walling 1850) 
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1857 
Portsmouth (Chace 1857) 
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1857 
Detail of Portsmouth, showing Portsmouth-Kittery bridge and Noble’s Island (Chace 1857) 
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1857 
Detail of Portsmouth, showing downtown, Badger’s Island, Old Ferry wharf in Kittery (Chace 1857) 
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1866 
Portsmouth Harbor Plan (Collection of Kittery Historical and Naval Society) 
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1872 
Overview (Sanford and Everts 1872) 
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1872 
Kittery Detail (Sanford and Everts 1872) 
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1876 
Overview, Map of the City of Portsmouth, New Hampshire.  (Beers 1876) 
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1876 
Detail, Map of the City of Portsmouth, New Hampshire.  (Beers 1876) 
 

 
1877 
Portsmouth Bird’s-Eye, facing south (Ruger 1877) 
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1895 
Dover USGS map (USGS 1895) 

 
1893 
York USGS map (USGS 1893) 
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1903 – 1923 
Street Railway Map (Cummings 1964) 
 

 
ca. 1916 
Portsmouth Harbor map  
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1918 
Dover USGS map (USGS 1918) 

 
1920 
York USGS map (USGS 1920) 
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1919 
Rice Avenue, Maine, Sheet 1 (Sanborn 1919) 
 

 
1919 
Part of Pre-Civil War Historic District, Maine, Sheet 2 (Sanborn 1919) 
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1919 
Kittery Junction (Sanborn 1919) 
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1923 
Kittery, “Plan Showing Land in Kittery, Maine to be taken for approach to Kittery-Portsmouth Interstate 
Bridge” (MaineDOT) 
 

 
1938 
General plan for US Route 1 Bypass (NHDOT) 
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1939   
Boston & Maine plan  
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1939 
“General Plan and Elevation” by Maine – New Hampshire Interstate Bridge Authority for construction 
(Openo 1988) 
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1941 
Dover USGS map (USGS 1941) 
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1947 
Rice Avenue, Maine – Sheet 1, 1931 updated to 1947 (Sanborn 1947) 
 

 
1947 
Rice Avenue, Maine – Sheet 2, 1931 updated to 1947 (Sanborn 1947) 
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1947 
Kittery Junction, 1931 updated to 1947 (Sanborn 1947) 
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1956 
Dover USGS map (USGS 1956) 
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1956 
York USGS map (USGS 1956) 
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1962 
Kittery Junction, 1931 updated to 1962 (Sanborn 1962) 
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after 1997 
Portsmouth (Collection of Port Authority) 
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2003 
Portsmouth Historic District map (City of Portsmouth) 
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ca. 2002 
 “Cross-Grained & Wily Waters: A Map of the Piscataqua Maritime Region” (Base map by Jennifer 
Merriam and Fay Rubin, UNH; Map design by Scott Buchanan and Tricia Miller, Brown & Company 
Design, Portsmouth) 
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Portsmouth 

 
Historic Photo 1) View looking southwest across old bridge towards Portsmouth and riverfront 
including Nobles Island.  Photo J.F. Walker (courtesy of Kittery Historical Society, Image 0534172). 
 

 
Historic Photo 2) Postcard.  Toll house, Nobles Island, and tollbridge across Piscataqua River (Courtesy 
of Kittery Historical Society). 
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Historic Photo 3) Aerial, Noble’s Island and old bridge, looking west; westerly end of Badger’s Island in 
foreground (Courtesy of Kittery Historical Society). 
 

 
Historic Photo 4) Postcard, Portsmouth approach, Route 1 Bypass (Courtesy of Kittery Historical 
Society). 
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Marine Terminal 

 
Historic Photo 5) Aerial Photo, 1950s, view northwest upriver from Nobles Island towards Sarah 
Mildred Long Bridge, Freeman’s Point, and area beyond (Courtesy of Captain Geno Marconi, Port 
Director, Portsmouth, Pease International Ports and Harbors). 
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Historic Photo 6) Aerial Photo, 1950s, looking southeast showing Nobles Island, Badger’s Island, and 
Memorial Bridge (Courtesy of Captain Geno Marconi, Port Director, Portsmouth, Pease International 
Ports and Harbors) 
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Historic Photo 7) Aerial Photo, 1950s, looking west, Noble’s Island (Courtesy of Captain Geno 
Marconi, Port Director, Portsmouth, Pease International Ports and Harbors) 
 



Maine-New Hampshire Connections Study 
Appendix C – HISTORIC PHOTOGRAPHS 
 

Page C-6 of C-6 

 
Historic Photo 8) Aerial Photo, 1950s, Portsmouth riverfront northwest of Memorial Bridge (Courtesy 
of Captain Geno Marconi, Port Director, Portsmouth, Pease International Ports and Harbors) 
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Historic Photo 9) Aerial Photo, 1950s, Portsmouth riverfront, Memorial Bridge and down river 
(Courtesy of Captain Geno Marconi, Port Director, Portsmouth, Pease International Ports and Harbors) 
 

 
Historic Photo 10) Aerial Photo, 1950s, Portsmouth riverfront, Boston & Maine Railroad, and North 
Mill Pond, looking southwest (Courtesy of Captain Geno Marconi, Port Director, Portsmouth, Pease 
International Ports and Harbors) 
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Historic Photo 11) Aerial Photo, 1950s, Portsmouth riverfront before urban renewal and Boston & 
Maine Railroad (Courtesy of Captain Geno Marconi, Port Director, Portsmouth, Pease International 
Ports and Harbors) 
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Historic Photo 12) Aerial Photo, 1950s, Portsmouth riverfront before urban renewal and Boston & 
Maine Railroad (Courtesy of Captain Geno Marconi, Port Director, Portsmouth, Pease International 
Ports and Harbors) 
 

 
Historic Photo 13) Aerial Photo, 1950s, Nobles Island, Route 1 Bypass, North Mill Pond, looking west 
(Courtesy of Captain Geno Marconi, Port Director, Portsmouth, Pease International Ports and Harbors) 
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Historic Photo 14) Aerial Photo, after early 1980s, Marine Terminal on Nobles Island, Sarah Mildred 
Long Bridge, and I-95 Bridge (Courtesy of Captain Geno Marconi, Port Director, Portsmouth, Pease 
International Ports and Harbors) 
 

 
Historic Photo 15) Aerial, after early 1980s, Nobles Island (Marine Terminal), looking south (Courtesy 
of Captain Geno Marconi, Port Director, Portsmouth, Pease International Ports and Harbors) 
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Historic Photo 16) Aerial, 1 July 1964, New Hampshire State Port Authority Marina Terminal, view of 
rock excavation looking east from Route 1 Bypass (Photo by Jeeves). 
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Historic Photo 17) Aerial, 1 July 1964, New Hampshire State Port Authority Marina Terminal, looking 
east from Route 1 Bypass (Photo by Jeeves).  
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Historic Photo 18) Marine Terminal, before 1990s, before construction of wharf extension on northeast 
side of island (Courtesy of Captain Geno Marconi, Port Director, Portsmouth, Pease International Ports 
and Harbors). 
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Kittery 

 
Historic Photo 19) Construction of Route 1 Bypass over Dennett Road, looking easterly.  Building in 
background is the still extant Durgin’s bus garage at James Corner (Bardwell 1995:63a). 
 

 
Historic Photo 20) View ca. 1920, Dennett School, in original location on Dennett Road.  Moved to Old 
Post Road near Legion’s Pond at time of construction of Route 1 Bypass (Openo 1988:11a). 
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Historic Photo 21) View of Kittery Junction, 16 August 1894 (Bardwell 1995:112). 
 

 
Historic Photo 22) View looking northerly from end of toll bridge towards Kittery Junction station and 
Bridge Street.  The house on the corner of Bridge Street and Old Post Road is still extant (Openo 
1988:8b). 
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Historic Photo 23) Kittery Junction from old Railroad Bridge, 1939 (Openo 1988:10b).   
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Historic Photo 24) Holt House, ca. 1925, Kittery Junction.  The house was demolished in 1952 at the 
time of the construction of the Oak Terrace loop, part of the Bypass improvements in that part of Kittery 
(Openo 1988:9). 
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Historic Photo 25) Train at Kittery Junction.  Photo J.F. Walker (courtesy of Kittery Historical Society, 
Image 0445084). 
 

 
Historic Photo 26) Kittery Junction Depot, ca. 1935.  The Hurd House, visible to the left of the depot, 
was demolished 1952 at time of construction of Oak Terrace loop (Openo 1988:10a). 
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Historic Photo 27) View looking northwest from river towards Old Railroad Bridge and Kittery 
Junction/Oak Terrace (Openo 1988:5a). 
 

 
Historic Photo 28) View 1939, Old Railroad Bridge and old toll road (use discontinued 1924) (Openo 
1988:6b). 
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Historic Photo 29) View looking west along railroad tracks towards Kittery Junction and Old Railroad 
Bridge.  Photo J.F. Walker (courtesy of Kittery Historical Society, Image 0525164).  
 

 
Historic Photo 30) Old Railroad Bridge and toll bridge, view ca. 1910, looking towards Portsmouth from 
Kittery side (Openo 1988:xix). 
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Historic Photo 31)  Postcard.  Sarah Mildred Long Bridge (Courtesy of Kittery Historical Society). 
 

 
Historic Photo 32) View ca. 1934, looking southwesterly along old Kittery, York Harbor and Beach 
Railroad line towards Kittery Junction and old toll bridge (Openo 1988:xivb). 
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Historic Photo 33) Postcard.  View showing Kittery Junction, Old Toll Bridge, and Atlantic Corporation 
on Freeman’s Point in Portsmouth (Courtesy of Kittery Historical Society). 
 

 
Historic Photo 34) Aerial, Sarah Mildred Long Bridge and Oak Terrace (Courtesy of Kittery Historical 
Society). 
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Historic Photo 35) Rice Tavern (demolished), near old ferry landing at southerly end of Rice Avenue 
(Bardwell 1995:48b). 
 

 
Historic Photo 36) Town Barn, Rice Avenue (Kittery Bicentennial Commission 1976:5). 
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Historic Photo 37) Wentworth-Dennett School (built 1923), Government Street (Bardwell 1995:53b). 
 

 
Historic Photo 38) Government Street at end of Newmarch Street (Kittery Bicentennial Commission 
1976:5). 
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Historic Photo 39) Second Methodist Episcopal Church (built 1868), Government Street (now St. 
Mark’s) (Bardwell 1995:51a). 
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Historic Photo 40) Second Methodist Episcopal Church (built 1868), Government Street, looking 
easterly.  Photo by J.F. Walker (courtesy of Kittery Historical Society, Image 03620011). 
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Historic Photo 41) Government Street and Second Methodist Episcopal Church (built 1868), looking 
westerly.  Note streetcar tracks on southerly side of street.  Photo J.F. Walker (courtesy of Kittery 
Historical Society, Image 0652283). 
 



Maine-New Hampshire Connections Study 
Appendix C – HISTORIC PHOTOGRAPHS 
 

Page C-28 of C-28 

 
Historic Photo 42) Wentworth School (built 1868), Government Street.  Replaced 1923 by Wentworth-
Dennett School constructed further to the west at Rice’s Hill on Government Street (Bardwell 
1995:54a). 
 

 
Historic Photo 43) Wentworth School, after 1923, when the town remodeled the school for use as the 
town hall (Bardwell 1995:54b). 
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Historic Photo 44) View early 1900s showing road to Badger’s Island at southerly end of Newmarch 
Street.  Both houses in view still extant (Bardwell 1995:67). 
 

 
Historic Photo 45) Memorial Park, Sailor’s and Soldier’s Monument (Bardwell 1995:49). 
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Historic Photo 46) View towards Memorial Park and Route 1 (Newmarch Street and Hunter Avenue) 
from Badger’s Island Bridge (Courtesy of Kittery Historical Society). 
 

 
Historic Photo 47) Kittery shoreline, looking northeasterly showing development along Commercial and 
Water streets.  The steeple of the Second Methodist Episcopal Church is visible at the left (Bardwell 
1995:92a). 
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Historic Photo 48)  Kittery shoreline, looking northeasterly showing development along Commercial 
Street.  The steeple of the Second Methodist Episcopal Church is visible in the center background.  
Photo J. F. Walker (courtesy of Kittery Historical Society, Image 0417056). 
 

 
Historic Photo 49) View of Commercial, Water, and Pleasant Streets (Courtesy of Kittery Historical 
Society). 
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Historic Photo 50) View of Pleasant Street at Water Street (Courtesy of Kittery Historical Society). 
 

 
Historic Photo 51) Postcard.  Kittery Waterfront, Pleasant and Water streets (Courtesy of Kittery 
Historical Society). 
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Historic Photo 52) Kittery waterfront, part of panorama from Newmarch Street to the old wooden bridge 
to the Navy Yard (Kittery Bicentennial Commission 1976:13) 
 

 
Historic Photo 53) Kittery waterfront, part of panorama from Newmarch Street to the old wooden bridge 
to the Navy Yard (Kittery Bicentennial Commission 1976:13) 
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Historic Photo 54) Kittery waterfront, part of panorama from Newmarch Street to the old wooden bridge 
to the Navy Yard (Kittery Bicentennial Commission 1976:13) 
 

 
Historic Photo 55) Second Christian Church (built 1896) and parsonage, Government Street.  Outside 
study area to the east (Bardwell 1995:51b). 
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Historic Photo 56) Second Christian Church (built 1896), Government Street.  Outside study area to the 
east.  Photo J.F. Walker (courtesy of Kittery Historical Society, Image 0372001). 
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Badger’s Island 

 
Historic Photo 57) Badger’s Island with ferry landing and Kittery mainland beyond (Kittery 
Bicentennial Commission 1976:5). 
 

 
Historic Photo 58) Portsmouth, Kittery, and York ferry, the Kittery, at the Badger’s Island ferry stop 
(Bardwell 1995:101b). 
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Historic Photo 59) Ferry landing, built 1897, on Badger’s Island.  The William Badger House visible at 
right was dismantled ca. 1999, replaced by condominiums (Bardwell 1995:102a). 
 

 
Historic Photo 60) Ferry landing and federal-era house (Bardwell 1995:103a). 
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Historic Photo 61) Badger’s Island Ferry Landing (Courtesy of Kittery Historical Society). 
 
 
 

 
Historic Photo 62) View of easterly end of Badger’s Island with bridge to mainland (Courtesy of Kittery 
Historical Society). 
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Historic Photo 63) View looking west from Memorial Bridge tower showing Badger’s Island (with old 
ferry landing), Kittery shoreline, and old toll bridge upriver  (Openo 1988). 
 

 
Historic Photo 64) Postcard.  Badger’s Island Bridge (Courtesy of Kittery Historical Society). 
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Historic Photo 65) 11 December 1921, Badger’s Island, looking north from the river.  The stone 
building at left is still extant on Hunter Avenue (Bardwell 1995:45a). 
 

 
Historic Photo 66) Traffic waiting to cross Memorial Bridge.  View looking north along Hunter Avenue 
across Badger Island’s bridge to the mainland.  The building at right, Cookson’s, is extant though much 
altered.  The houses on the mainland are still extant.  Photo J.F. Walker (courtesy of Kittery Historical 
Society, Image 0494133). 
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Historic Photo 67)  Traffic waiting to cross Memorial Bridge.  View looking north along Hunter Avenue 
across Badger Island’s bridge to the mainland.  The building in the middle ground is still extant.   Photo 
J.F. Walker (courtesy of Kittery Historical Society, Image 0507146). 
 

 
Historic Photo 68) Traffic on Hunter Avenue waiting to cross Memorial Bridge. This print is reversed.  
The building at left rear is the still extant stone building and the one under construction at right is 
Cookson’s, the former store and hall building now much altered.  Photo J.F. Walker (courtesy of Kittery 
Historical Society, Image 0443082). 
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Historic Photo 69) Postcard.  Cookson’s, Badger’s Island, easterly side of Hunter Avenue (Courtesy of 
Kittery Historical Society). 
 

 
Historic Photo 70)  Aerial from Memorial Bridge of easterly third of Badger’s Island and Kittery 
riverfront (Courtesy of Kittery Historical Society). 
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Historic Photo 71) William Badger House (dismantled ca. 1999) (Kittery Bicentennial Commission 
1976:5). 
 

 
Historic Photo 72) View of house at northeasterly end of Badger’s Island from mainland.  Photo J.F. 
Walker (courtesy of Kittery Historical Society, Image 0461100). 
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Historic Photo 73) William Badger’s tomb.  Looking northwest with Kittery shoreline and Samuel 
Badger’s house (off Government Street) in background (Bardwell 1995:48a). 
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Memorial Bridge 

 
Historic Photo 74) View of Kittery shoreline from Portsmouth south abutment site (Bardwell 1995:43). 
 

 
Historic Photo 75) 15 May 1922, looking south from Badger’s Island showing concrete shore abutments 
for Memorial Bridge (Bardwell 1995:45b). 
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Historic Photo 76) 8 July 1922, placement of first span (Bardwell 1995:46a). 
 

 
Historic Photo 77)  Center span opening (Bardwell 1995:46b) 
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Historic Photo 78) 28 December 1922, moving center span for placement (Bardwell 1995:47). 
 

 
Historic Photo 79) Memorial Bridge, view from Navy Yard looking northwest towards Badger’s Island.  
Photo J.F. Walker (courtesy of Kittery Historical Society, Image 0497136). 
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Historic Photo 80) Memorial Bridge, view from Badger’s Island looking south towards Portsmouth 
showing pedestrian and vehicular traffic.  Photo J.F. Walker (courtesy of Kittery Historical Society, 
Image 0500139). 
 

 
Historic Photo 81)  Memorial Bridge, view from Badger’s Island looking south towards Portsmouth 
with center span raised.  Photo J.F. Walker (courtesy of Kittery Historical Society, Image 0503142). 
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Historic Photo 82) Memorial Bridge, center span raised (Courtesy of Kittery Historical Society). 
 

 
Historic Photo 83) Postcard.  Memorial Bridge, approach from Portsmouth (Courtesy of Kittery 
Historical Society). 
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Historic Photo 84) Memorial Bridge, from Portsmouth riverfront (Courtesy of Kittery Historical 
Society). 
 

 
Historic Photo 85)  Construction of Memorial Bridge, from Portsmouth side, looking towards Badger’s 
Island (Courtesy of Kittery Historical Society). 
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Historic Photo 86)  Moving center span of Memorial Bridge into place (Courtesy of Kittery Historical 
Society). 



Maine-New Hampshire Connections Study 
Appendix D – CURRENT PHOTOGRAPHS – Portsmouth 
 

Page D-1 of D-92 

Date taken: May/June 2009 
 
Current Photos – Portsmouth Properties not previously surveyed 
Cutts Street-Central Avenue Neighborhood 

 
Photo 1) Maplewood Avenue at Central Avenue 
Direction: NE Digital File: ME-NH_0001  
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Photo 2) Central Avenue 
Direction: NW Digital File: ME-NH_0002 
  

 
Photo 3) Central Avenue 
Direction: NW Digital File: ME-NH_0003 
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Photo 4)  Central Avenue 
Direction: SE Digital File: ME-NH_0004 
 

 
Photo 5) Cutts Street at Clark Drive  
Direction: NW Digital File: ME-NH_0005 
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Photo 6)  Cutts Street 
Direction: N Digital File: ME-NH_0006 
 

 
Photo 7)  Cutts Street 
Direction: SE Digital File: ME-NH_0007 
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Photo 8)  Cutts Street 
Direction: SE Digital File: ME-NH_0008 
 

 
Photo 9) Cutts Street 
Direction: NW Digital File: ME-NH_0009 
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Photo 10)  Beechwood Street at Cutts Street 
Direction: SW Digital File: ME-NH_0010 
 

 
Photo 11)  Cutts Mansion, Maplewood Avenue at Cutts Stree 
Direction: N Digital File: ME-NH_0011 
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Leslie Drive (Bersum Gardens) 

 
Photo 12)   Leslie Drive 
Direction: SE Digital File: ME-NH_0012 
 

 
Photo 13)  Leslie Drive 
Direction: S Digital File: ME-NH_0013 
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Photo 14)  Leslie Drive 
Direction: N Digital File: ME-NH_0014 
 

 
Photo 15) Leslie Drive 
Direction: N Digital File: ME-NH_0015 
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Photo 16)  Leslie Drive 
Direction: N Digital File: ME-NH_0016 
 

 
Photo 17)  Leslie Drive 
Direction: E  Digital File: ME-NH_0017 
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Photo 18) Leslie Drive 
Direction: E Digital File: ME-NH_0018 
 

 
Photo 19)  Leslie Drive 
Direction: SW Digital File: ME-NH_0019 
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Photo 20)  Leslie Drive 
Direction: SE Digital File: ME-NH_0020 
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Myrtle Avenue 

 
Photo 21)  Myrtle Avenue, north side  
Direction: NE Digital File: ME-NH_0021 
 

 
Photo 22)  Myrtle Avenue, south side 
Direction: SW Digital File: ME-NH_0022 
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Portsmouth-Dover Railroad 

 
Photo 23)  Railroad trestle and berm, northwest of Sarah Mildred Long Bridge, from Nobles Island to 
Freeman's Point 
Direction: W Digital File: ME-NH_0023 
 

 
Photo 24)  Railroad bed, tracks, and trestle 
Direction: SW Digital File: ME-NH_0024 
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Photo 25)  Railroad bed and tracks on berm to Freeman's Point 
Direction: W Digital File: ME-NH_0025 
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Nobles Island and adjacent Portsmouth waterfront  

 
Photo 26)  Portsmouth waterfront  
Direction: S Digital File: ME-NH_0026 
 

 
Photo 27)  Marine Terminal, waterside 
Direction: S Digital File: ME-NH_0027 
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Photo 28)  Marine Terminal entrance and guardhouse, looking south 
Direction: SW Digital File: ME-NH_0028 
 

 
Photo 29)  Scrap metal and salt pile, looking southeast 
Direction: S Digital File: ME-NH_0029 
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Photo 30)  Waterfront southeast of Nobles Island 
Direction: SE Digital File: ME-NH_0030 
 

 
Photo 31)  Concrete wharf on northeast side of island along Piscataqua River 
Direction: NW Digital File: ME-NH_0031 
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Photo 32)  Port building, northeast and northwest elevations 
Direction: S Digital File: ME-NH_0032 
 

 
Photo 33)  Port building, southwest elevation and scrap pile 
Direction: SE Digital File: ME-NH_0033 
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Photo 34)  Port buildings, northwest elevations 
Direction: S Digital File: ME-NH_0034 
 

 
Photo 35)  Route 1 Bypass/Sarah Mildred Long Bridge approach on island 
Direction: N Digital File: ME-NH_0035 
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Photo 36)  Route 1 Bypass/Sarah Mildred Long Bridge approach and concrete barge 
Direction: S Digital File: ME-NH_0036 
 

 
Photo 37)  Four-family, Market Street, across from Marine Terminal 
Direction: SW Digital File: ME-NH_0037 
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Portsmouth Historic District-Northern Boundary—Vaughn Street Urban Renewal 

 
Photo 38)  Maplewood Avenue, southwest side, northeast of North Burying Ground 
Direction: W Digital File: ME-NH_0038 
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Hanover/Bridge Street Area, West of Portsmouth Historic District 

 
Photo 39)  Hanover Street, southeast side  
Direction: E Digital File: ME-NH_0039 
 

 
Photo 40)  Hanover Street, southeast side 
Direction: SW Digital File: ME-NH_0040 
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Photo 41)  Freewill Baptist Church, Pearl Street at Hanover Street, “The Pearl” 
Direction: E Digital File: ME-NH_0041 
 

 
Photo 42)  Pearl Street at Hanover Street 
Direction: S Digital File: ME-NH_0042 
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Photo 43)  Hanover Street, northwest side 
Direction: NE Digital File: ME-NH_0043 
 

 
Photo 44) Hanover Street, northwest side 
Direction: N Digital File: ME-NH_0044 
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Photo 45)  Hanover Street, northwest side 
Direction: W Digital File: ME-NH_0045 
 

 
Photo 46)  Rear of Hanover Street four-families  
Direction: SW Digital File: ME-NH_0046 
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Photo 47)  Hanover Street, northwest side, four-family at Autumn Street 
Direction: NW  Digital File: ME-NH_0047 
 

 
Photo 48)  Hanover Street, northwest side, four-families 
Direction: W  Digital File: ME-NH_0048 
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Photo 49)  Hanover Street, northwest side, former Portsmouth Machine Company building 
Direction: N  Digital File: ME-NH_0049 
 

 
Photo 50)  Hanover Street, northwest side, detail, former Portsmouth Machine Company building 
Direction: NW  Digital File: ME-NH_0050 
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Photo 51)  Hill Street, northwest side 
Direction: W  Digital File: ME-NH_0051 
 

 
Photo 52)  Hill Street, northwest side 
Direction: NW  Digital File: ME-NH_0052 



Maine-New Hampshire Connections Study 
Appendix D – CURRENT PHOTOGRAPHS – Kittery, Maine 
 

Page D-29 of D-92 

Current Photos – Kittery Properties not previously surveyed 
Route 1 Bypass Corridor 

 
Photo 53) Dennett Road, south side 
Direction: SW Digital File: ME-NH_0053  
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Photo 54) Dennett Road, southerly side 
Direction: NW Digital File: ME-NH_0054 
 

 
Photo 55) Dennett Road, southerly side 
Direction: S Digital File: ME-NH_0055 
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Photo 56) Route 1 Bypass, westerly side 
Direction: W Digital File: ME-NH_0056 
 

 
Photo 57) Route 1 Bypass, westerly side 
Direction: NW Digital File: ME-NH_0057 
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Photo 58) Route 1 Bypass, westerly side 
Direction: SW Digital File: ME-NH_0058 
 

 
Photo 59) Route 1 Bypass, westerly side 
Direction: N Digital File: ME-NH_0059 
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Photo 60) Dennett Road, northerly side 
Direction: N Digital File: ME-NH_0060 
 

 
Photo 61) Dennett Road, northerly side, rear of house 
Direction: S Digital File: ME-NH_0061 
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Photo 62) Dennett Road, northerly side, outbuilding, northeast of house 
Direction: E Digital File: ME-NH_0062 
 

 
Photo 63) Dennett Road at Old Post Road, northerly side 
Direction: NE Digital File: ME-NH_0063 
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Photo 64) Dennett Road at Old Post Road, northerly side 
Direction: N Digital File: ME-NH_0064 
 

 
Photo 65) Old Post Road, northwest side 
Direction: NW Digital File: ME-NH_0065 
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Photo 66) Old Post Road, southeast side, moved schoolhouse 
Direction: NE Digital File: ME-NH_0066 
 

 
Photo 67) Old Post Road at Dennett Road, southeast side 
Direction: NE Digital File: ME-NH_0067 
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Photo 68) Old Post Road, southeast side 
Direction: SE Digital File: ME-NH_0068 
 

 
Photo 69) Dennett Road at Old Post Road, store 
Direction: SE Digital File: ME-NH_0069 
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Photo 70) Old Post Road, northwesterly side 
Direction: N Digital File: ME-NH_0070 
 

 
Photo 71) Old Post Road, northwesterly side 
Direction: NW Digital File: ME-NH_0071 
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Photo 72) Old Post Road, northwesterly side 
Direction: NW Digital File: ME-NH_0072 
 

 
Photo 73) Old Post Road, northwesterly side 
Direction: NW Digital File: ME-NH_0073 
 



Maine-New Hampshire Connections Study 
Appendix D – CURRENT PHOTOGRAPHS – Kittery, Maine 
 

Page D-40 of D-92 

 
Photo 74) Old Post Road, southeasterly side 
Direction: S Digital File: ME-NH_0074 
 

 
Photo 75) Old Post Road, northwesterly side 
Direction: NW Digital File: ME-NH_0075 
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Photo 76) Old Post Road, northwesterly side 
Direction: NW Digital File: ME-NH_0076 
 

 
Photo 77) Old Post Road, northwesterly side 
Direction: N Digital File: ME-NH_0077 
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Photo 78) US Route 1 Bypass, easterly side 
Direction: S Digital File: ME-NH_0078 
 

 
Photo 79) Railroad tunnel and right of way, westerly side of US Route 1 Bypass 
Direction: S Digital File: ME-NH_0079 
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Photo 80) US Route 1 Bypass, westerly side 
Direction: NW Digital File: ME-NH_0080 
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Kittery Depot/Kittery Junction/Oak Terrace 

 
Photo 81) Oak Terrace, trailer 
Direction: S Digital File: ME-NH_0081 
 

 
Photo 82) Oak Terrace, house 
Direction: S Digital File: ME-NH_0082 
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Photo 83) Oak Terrace, northwest side, ranch house 
Direction: N Digital File: ME-NH_0083 
 

 
Photo 84) Oak Terrace, trailer 
Direction: SE Digital File: ME-NH_0084 
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Photo 85) Oak Terrace from Sarah Mildred Long Bridge 
Direction: N Digital File: ME-NH_0085 
 

 
Photo 86) Oak Terrace from Sarah Mildred Long Bridge 
Direction: N Digital File: ME-NH_0086 
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Photo 87) Oak Terrace, south side 
Direction: E Digital File: ME-NH_0087 
 

 
Photo 88) Oak Terrace from Kittery approach 
Direction: N Digital File: ME-NH_0088 
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Photo 89) Oak Terrace, adjacent to Route 1 Bypass 
Direction: W Digital File: ME-NH_0089 
 

 
Photo 90) Bridge Street, at Old Post Road 
Direction: E Digital File: ME-NH_0090 
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Photo 91) Bridge Street at Cook Street, northerly side 
Direction: NW Digital File: ME-NH_0091 
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1920s Residential Historic District  

 
Photo 92) Rudolph Avenue, southeast side 
Direction: E Digital File: ME-NH_0092 
 

 
Photo 93) Park Avenue, southwest side 
Direction: SW Digital File: ME-NH_0093 
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Photo 94) Park Avenue, southwest side 
Direction: S Digital File: ME-NH_0094 
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Mendum Avenue/Prince Avenue/Rice Avenue 

 
Photo 95) Mendum Avenue, northerly side 
Direction: N Digital File: ME-NH_0095 
 

 
Photo 96) Mendum Avenue, northerly side 
Direction: N Digital File: ME-NH_0096 
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Photo 97) Mendum Avenue, northerly side 
Direction: NE Digital File: ME-NH_0097 
 

 
Photo 98) Mendum Avenue, in circle 
Direction: SW Digital File: ME-NH_0098 



Maine-New Hampshire Connections Study 
Appendix D – CURRENT PHOTOGRAPHS – Kittery, Maine 
 

Page D-54 of D-92 

 

 
Photo 99) Mendum Avenue, northerly side 
Direction: N Digital File: ME-NH_0099 
 

 
Photo 100) Mendum Avenue, easterly side of circle 
Direction: E Digital File: ME-NH_0100 
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Photo 101) Cemetery, Prince Avenue, easterly side 
Direction: E Digital File: ME-NH_0101 
 

 
Photo 102) Cemetery, Prince Avenue, easterly side 
Direction: E Digital File: ME-NH_0102 
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Photo 103) Prince Avenue, easterly side 
Direction: E Digital File: ME-NH_0103 
 

 
Photo 104) Prince Avenue, easterly side 
Direction: S Digital File: ME-NH_0104 
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Photo 105) Rice Avenue, westerly side 
Direction: NW Digital File: ME-NH_0105 
 

 
Photo 106) Rice Avenue, easterly side, at Water Street 
Direction: E Digital File: ME-NH_0106 
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Photo 107)  Rice Avenue, easterly side 
Direction: S Digital File: ME-NH_0107 
 

 
Photo 108) Rice Avenue, easterly side 
Direction: S Digital File: ME-NH_0108 
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Photo 109) 152 Rice House, Rice Avenue, westerly side 
Direction: NW Digital File: ME-NH_0109 
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Government Street as part of Downtown Kittery Civic and Commercial District 

 
Photo 110) Dennett School, Government Street, northerly side 
Direction: N Digital File: ME-NH_0110 
 

 
Photo 111) Government Street, southerly side 
Direction: SW Digital File: ME-NH_0111 
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Photo 112) Stimson Street, westerly side 
Direction: SW Digital File: ME-NH_0112 
 

 
Photo 113) Government Street, southerly side 
Direction: SW Digital File: ME-NH_0113 



Maine-New Hampshire Connections Study 
Appendix D – CURRENT PHOTOGRAPHS – Kittery, Maine 
 

Page D-62 of D-92 

 

 
Photo 114) Government Street, southerly side 
Direction: S Digital File: ME-NH_0114 
 

 
Photo 115) Government Street, northerly side 
Direction: N Digital File: ME-NH_0115 
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Photo 116) Government Street, southerly side 
Direction: E Digital File: ME-NH_0116 
 

 
Photo 117) Government Street, southerly side 
Direction: SE Digital File: ME-NH_0117 
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Photo 118) St. Mark’s Church, Government Street, northerly side 
Direction: NW Digital File: ME-NH_0118 
 

 
Photo 119) School, Government Street, northerly side 
Direction: N Digital File: ME-NH_0119 
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Photo 120) Government Street, southerly side 
Direction: W Digital File: ME-NH_0120 
 

 
Photo 121) Government Street, southerly side 
Direction: SW Digital File: ME-NH_0121 
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Photo 122) Government Street, northerly side 
Direction: NW Digital File: ME-NH_0122 
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Post-Civil War Residential Historic District 

 
Photo 123) Old Armory Way, easterly side 
Direction: S Digital File: ME-NH_0123 
 

 
Photo 124) Old Armory Way, westerly side 
Direction: N Digital File: ME-NH_0124 
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Photo 125) Old Armory Way, westerly side 
Direction: SW Digital File: ME-NH_0125 
 

 
Photo 126) Cottle Lane 
Direction: S Digital File: ME-NH_0126 
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Photo 127) Cottle Lane, easterly side 
Direction: SE Digital File: ME-NH_0127 
 

 
Photo 128) Pleasant Street, westerly side 
Direction: SE Digital File: ME-NH_0128 



Maine-New Hampshire Connections Study 
Appendix D – CURRENT PHOTOGRAPHS – Kittery, Maine 
 

Page D-70 of D-92 

 

 
Photo 129) Pleasant Street, easterly side  
Direction: SW Digital File: ME-NH_0129 
 

 
Photo 130) Pleasant Street, easterly side 
Direction: W Digital File: ME-NH_0130 
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Photo 131) Commercial Street, easterly side 
Direction: N Digital File: ME-NH_0131 
 

 
Photo 132) Commercial Street, easterly side 
Direction: S Digital File: ME-NH_0132 
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Photo 133) Commercial Street, easterly side 
Direction: NE Digital File: ME-NH_0133 
 

 
Photo 134) Commercial Street, westerly side 
Direction: S Digital File: ME-NH_0134 
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Photo 135) Commercial Street, westerly side 
Direction: NW Digital File: ME-NH_0135 
 

 
Photo 136) Water Street, north side 
Direction: NE Digital File: ME-NH_0136 
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Photo 137) Water Street, southerly side 
Direction: SE Digital File: ME-NH_0137 
 

 
Photo 138) Water Street at Route 1/Hunter Avenue, Warren’s Lobster House 
Direction: SE Digital File: ME-NH_0138 
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Photo 139) Water Street at Route 1/Hunter Avenue, Warren’s Lobster House, waterfront elevation 
Direction: NE Digital File: ME-NH_0139 
 

 
Photo 140) Water Street at Route 1/Hunter Avenue 
Direction: N Digital File: ME-NH_0140 
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Photo 141) Route 1, intersection of Newmarch Street and Hunter Avenue and Memorial Park 
Direction: NW Digital File: ME-NH_0141 
 

 
Photo 142) Hunter Avenue, easterly side 
Direction: E Digital File: ME-NH_0142 
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Photo 143) Hunter Avenue (Route 1 North), easterly side 
Direction: SE Digital File: ME-NH_0143 
 

 
Photo 144) Newmarch Street, westerly side 
Direction: NW Digital File: ME-NH_0144 
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Photo 145) Newmarch Street, westerly side 
Direction: SW Digital File: ME-NH_01451 
 

 
Photo 146) Intersection of Water Street and Newmarch Street (Route 1 South), south end of Memorial 
Park 
Direction: SW Digital File: ME-NH_0146 
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Photo 147) Water Street, southerly side 
Direction: S Digital File: ME-NH_0147 
 

 
Photo 148) Water Street, southerly side 
Direction: S Digital File: ME-NH_0148 
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Photo 149) Stimson Street, easterly side 
Direction: S Digital File: ME-NH_0149 
 

 
Photo 150) Stimson Street, easterly side 
Direction: NE Digital File: ME-NH_0150 
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Photo 151) Stimson Street, westerly side 
Direction: NW Digital File: ME-NH_0151 
 

 
Photo 152) Stimson Street, westerly side, pair of mansard-roofed cottages 
Direction: NW Digital File: ME-NH_0152 
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Photo 153) Stimson Street, westerly side, pair of gable-front or end houses 
Direction: SW Digital File: ME-NH_0153 
 

 
Photo 154) Stimson Street, westerly side, pair of two-families 
Direction: N Digital File: ME-NH_0154 
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Badger’s Island  

 
Photo 155) Badger’s Island, waterfront, westerly and southerly sides 
Direction: E Digital File: ME-NH_0155 
 

 
Photo 156) Badger’s Island West, northerly side 
Direction: N Digital File: ME-NH_0156 
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Photo 157) Badger’s Island West, southerly side 
Direction: E Digital File: ME-NH_0157 
 

 
Photo 158) Badger’s Island West, circle 
Direction: N Digital File: ME-NH_0158 
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Photo 159) Badger’s Island West, Morrison’s Lobster Company on waterfront 
Direction: SW Digital File: ME-NH_0159 
 

 
Photo 160) Badger’s Island West, southerly side 
Direction: SW Digital File: ME-NH_0160 
 



Maine-New Hampshire Connections Study 
Appendix D – CURRENT PHOTOGRAPHS – Kittery, Maine 
 

Page D-86 of D-92 

 
Photo 161) Badger’s Island West, southerly side 
Direction: SE Digital File: ME-NH_0161 
 

 
Photo 162) Badger’s Island West, southerly side 
Direction: S Digital File: ME-NH_0162 
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Photo 163) Hunter Avenue, westerly side 
Direction: SW Digital File: ME-NH_0163 
 

 
Photo 164) Hunter Avenue, easterly side 
Direction: NE Digital File: ME-NH_0164 
 



Maine-New Hampshire Connections Study 
Appendix D – CURRENT PHOTOGRAPHS – Kittery, Maine 
 

Page D-88 of D-92 

 
Photo 165) Island Avenue, northerly side 
Direction: NE Digital File: ME-NH_0165 
 

 
Photo 166) Island Avenue, northerly side 
Direction: NE Digital File: ME-NH_0166 
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Photo 167) Island Avenue, northerly side 
Direction: NE Digital File: ME-NH_0167 
 

 
Photo 168) Island Avenue, northwest side 
Direction: SW Digital File: ME-NH_0168 
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Photo 169) Island Avenue, northwest side 
Direction: NW Digital File: ME-NH_0169 
 

 
Photo 170) Island Avenue, northeast side 
Direction: E Digital File: ME-NH_0170 
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Photo 171) Island Avenue, easterly side 
Direction: E Digital File: ME-NH_0171 
 

 
Photo 172) Island Avenue, southerly side 
Direction: SE Digital File: ME-NH_0172 
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Photo 173) Island Avenue, southerly side 
Direction: S Digital File: ME-NH_0173 
 

 
Photo 174) Island Avenue, southerly side 
Direction: SW Digital File: ME-NH_0174 
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Executive Summary 

 
Independent Archaeological Consulting, LLC (IAC) performed an archaeological 
sensitivity assessment for the Maine-New Hampshire Connections Study along both the 
Memorial Bridge/US Route 1 and the Sarah Mildred Long Bridge/US Route 1 Bypass 
corridors.  The study considers both sides of the Piscataqua River, which served as the 
transportation gateway to the interior from at least 3,000 years ago, through the colonial 
era, and into the present day.   The state of Maine refers to the assessment as "Phase 0" 
and the state of New Hampshire identifies the same survey as "Phase IA."   
 
IAC's archaeological sensitivity assessment reviewed site files, technical reports, maps, 
photographs and secondary resources to determine archaeologically sensitive areas 
ranked" high," "moderate," and "low."  Archaeologists completed an inspection of the 
study area to confirm sensitive areas identified during the background research review.  
The Area of Potential Effect, which defines the study area for the purposes of the 
archaeological survey, extends approximately 1,000 to 2,500 feet inland from the 
Piscataqua River and 200 feet from the highway centerlines on either side of these 
bridges.   
 
More than half of the study areas along both study corridors were ranked with high or 
moderate sensitivity for either ancient Native American or Euroamerican cultural 
resources or for both types of resources.  Portions considered to have low sensitivity have 
generally been heavily disturbed by highway construction or are themselves buried under 
deep layers of fill.  Areas sensitive for pre-Contact cultural resources are located along 
shoreline and estuaries where native inhabitants may have utilized natural resources on 
low terraces or riverbanks.  Early Euroamerican settlement is known in areas such as the 
"Christian Shore" adjacent to the US Route 1 Bypass in Portsmouth where farms and 
trades are known to have been established as early as the mid 1600s.  The first bridge 
connecting Maine and New Hampshire across the Piscataqua River was located within 
the boundaries of the study area, just 60 feet upstream from the present Sarah Mildred 
Long Bridge.  Built in 1822, and adding a railway in 1842, use of the precarious wooden 
piling bridge continued until 1939.  Stone footings and wood pilings from the bridge can 
still be seen along the Kittery shoreline.  Archaeological remains associated with this 
early transportation system, toll house, and depot, and other homes and outbuildings - all 
removed when the bypass highway was built - may remain in areas of high or moderate 
sensitivity.   
 
Similarly, coastal areas in the Memorial Bridge study area are moderately sensitive for 
ancient Native American deposits and features as well as evidence of sustained 
Euroamerican presence.  The construction of US Route 1 and the Memorial Bridge 
required the demolition of long-standing homes on the Kittery, Maine side, and the 
landscape of Badger's Island was heavily altered as well.  Despite rigorous change, these 
areas are ranked with high or moderate archaeological sensitivity as intact deposits may 
still remain beneath deep layers of fill.   
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Urban development on the Portsmouth, NH side of the Memorial Bridge, however, is and 
has been historically dense. The State Street corridor (now US Route 1) was the main 
avenue to the waterfront from the early 1700s onward.  A devastating fire in 1813 may 
have had the effect of sealing archaeological deposits from the 17th and 18th centuries 
beneath the broad rebuilt roadway that exists today.  These deposits relate to the complex 
history of early Portsmouth families of all ranks and status as well as multi-national 
trades and industries.   Also within the study area is the 18th-century Portsmouth African 
Burial Ground, rediscovered in 2003, in an area that was once the outskirts of town.  
 
The present archaeological sensitivity assessment covers the entire 122-m (400-ft) width 
of the study area, which encompasses wide swaths of neighborhoods along two major 
transportation corridors.  Human occupation of the Piscataqua Region has been 
documented to the Late Archaic period 3,000 years ago and through the Woodland period 
(3,000 years ago to A. D. 1600), with Euroamerican colonization beginning in the 1630s.  
The sensitivity model includes terrestrial and marine (e. g., off-shore) areas, where native 
encampments, fishing stations, shipwrecks, wharves, toll houses, ferry landings, and 
complex urban neighborhoods are all possible discoveries in the study area.  We have 
identified all sensitive portions of the study area, where any (future) development in any 
would require a Phase I Reconnaissance Survey in Maine and a Phase IB Intensive 
Archaeological Investigation to confirm the presence or absence of archaeological 
resources in areas of proposed impacts.  If resources are discovered during the Phase I 
(ME)/Phase IB (NH) intensive study, these will require a Phase II evaluation, to 
determine whether it is eligible for listing on the National Register of Historic Places. 
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Introduction and Methodology 
 
Independent Archaeological Consulting, LLC (IAC) has completed a Phase 0/IA 
archaeological sensitivity assessment for the Maine-New Hampshire Connections Study.   
An Area of Potential Effect (APE), in accordance with Section 106 of the National 
Historic Preservation Act, was defined in consultation with the Maine Historic 
Preservation Commission (MHPC) and the New Hampshire Division of Historical 
Resources (NHDHR).  The APE was defined to encompass potential work zones around 
two transportation corridors:   along the Sarah Mildred Long Bridge and adjoining 
segments of the US Route 1 Bypass and along the Memorial Bridge and adjoining US 
Route 1 corridors.  Both highway bridges cross the Piscataqua River to connect 
Portsmouth, New Hampshire and Kittery, Maine (Figure 1).  The study area along each 
corridor measures 200 feet (ft) from the highway centerline on either side.  Along the US 
Route 1 Bypass the evaluated area extends 2,500 ft landward of the Sarah Mildred Long 
Bridge in both Maine and New Hampshire.  The study area along US Route 1 extends 
1,000 ft landward at either end of the Memorial Bridge and includes Badger’s Island, 
which lies in the Piscataqua River, as well as approach spans on either side.   
 
The work performed meets the MHPC standards for a Phase 0 archaeological survey and 
the NHDHR standards for a Phase IA survey.  IAC performed the archaeological survey  
by reviewing available information and site files of known archaeological sites at the 
MHPC and the NHDHR, supplemented with pertinent and readily available primary and 
secondary resources (see Bibliography).  Also consulted were several previously 
published resources and assessments of the general project area prepared by architectural 
historians and archaeologists (Bunker et al. 2006; Laprey et al. 2003 and 2009; Marlatt 
and Wheeler 2005 and 2006; Preservation Company 2005).  Data gathered from these 
resources, particularly historic maps and results of previously conducted archaeological 
surveys, were then overlain onto current plans of the two study corridors to document 
cultural changes within the defined Area of Potential Effect (APE) over time, and to 
ascertain probable areas of archaeological sensitivity. 
 
Phase 0/ IA survey continued with a walkover inspection to confirm probable sensitive 
areas identified during the background research review.  From these data, IAC identified 
known or potential Native American and Euroamerican archaeological resources in the 
APE. Archaeologically sensitive areas were ranked" high," "moderate," and "low."  
Where integrity has clearly been compromised, the inspected areas were found to hold 
low or no potential for containing cultural resources. This report also offers 
recommendations for further archaeological survey (Phase I/IB) based on the results of 
the Phase 0/I study.   
 
This report presents the results of background research and an assessment of 
archaeological potential for each of the segments within the two study areas.   
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Figure 1. Study areas for archaeological sensitivity.  

 
Expected Native American Indian Archaeological Resources 
 
With the exception of research conducted in the 1970s by the University of New 
Hampshire Archaeological Research Services, little systematic archaeological survey has 
been undertaken in the seacoast area of New Hampshire.  The best-known sites are along 
the Merrimack River and its tributaries, and the New Hampshire model for Native 
American settlement has been built from research conducted along the Merrimack River 
and the Lakes District of Laconia, Belmont, and Tilton.  Archaeologists have defined four 
primary factors in human decisions about where to camp, hunt, and fish, including:  
 

 proximity to water (including easy access down to the water level)  
 level terrain 
 well-drained soils 
 access to resources (plants, animals, and raw materials) 

 
These four criteria are most often met in the alluvial settings along rivers or along the 
shorelines of lakes and ponds.  Models for exploiting seacoast resources are less well 
developed in New Hampshire, and archaeologists look to analogous settings in Maine, 
where shell middens are found in estuaries or at the mouths of major rivers.   
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In the Portsmouth area, Native American Indian archaeological resources have been 
found on Peirce Island and along the shorelines of the Portsmouth Naval Shipyard in 
Kittery, Maine.  On Peirce Island, Howard Sargent conducted some limited testing in 
1975, followed by Archaeological Research Services (ARS) of the University of New 
Hampshire in 1977 (Bolian and Hume 1977).  Both excavations focused on areas within 
the boundaries of Fort Washington where a new wastewater facility would be erected for 
the City of Portsmouth.  This east side of Peirce Island consists of a high, bedrock bluff 
where access to marine resources is difficult.  On the west (lee) side of the island, 
however, the low-water shoreline is easily accessible by foot (a mere 2-3 ft difference in 
elevation), and, in facing the Portsmouth mainline, is more protected from harsher 
elements.  It is expected that these two variables of easy access and a more sheltered 
shoreline would have made the west side of the island more likely than the east to contain 
Native American archaeological resources. 
 
A formal report from the 1975 Sargent investigation was never produced, and the only 
information from the UNH ARS effort is embedded in the artifact catalog, where a total 
of 116 lithics was recovered, with 45 lithics from backhoe trenches, 69 from test pits, and 
two from pits within trenches (Bolian and Hume 1977).  A second indicator – but less 
tenuous – is the identification of 872 pieces of shell, which may designate a shell midden.  
No further information is available for the type of lithic material, nor its vertical 
provenience (i. e., whether it derived from fill or undisturbed contexts).     
 
At the Portsmouth Naval Shipyard, a total of four Native American sites have been 
recorded on Jamaica and Clarks Islands at the shipyard, including Maine sites 2.15, 2.16, 
2.17, and 2.18 (Wheeler and Will 1995: 20).  In 1994, Dr. Faith Harrington identified a 
shell midden in an electric cable trench at the south end of Jamaica Island, and Dr. Arthur 
Spiess recorded the discovery as Site 2.16 in the Maine Prehistoric Archaeological Site 
Survey Inventory.  Dr. Harrington also inspected the northern shoreline of Clarks Island, 
where Mr. William White had found a ground-stone plummet and two celt or adze 
performs (Site 2.15). 
 
Subsequent subsurface testing by Drs. Wheeler and Will in 1995 on Jamaica Island 
partially defined the boundaries of the Middle-Late Ceramic (Woodland) period shell 
midden (Maine Site 2.16) on Jamaica Island and dated the site to less than 1,350 B. P. 
based on ceramic attributes from two sherds recovered.   They also conducted subsurface 
archaeological testing at the site of 2.15, which has been tentatively assigned to the Late 
Archaic period given the presence of groundstone woodworking tools.   Their island-
wide survey of Clarks Island resulted in the discovery of another shell midden, Site 2.17, 
and a non-shell Ceramic-Period campsite, Site 2.18 (Wheeler and Will 1995).   In fact, 
Wheeler and Will discovered Native American Indian or early Euroamerican sites in all 
areas of Clarks Island not disturbed by United States Navy rock quarrying operations.  
Marine resources are plentiful on islands and mainland shorelines along the Piscataqua 
River, and the Ceramic-Period exploitation of the islands now comprising the Portsmouth 
Naval Shipyard is imagined to be considerable.   
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Sarah Mildred Long Bridge/US Route 1 Bypass 
 
The extension of US Route 1 Bypass leading across the Piscataqua River to link Maine 
and New Hampshire was built in 1939-40 by the Maine-New Hampshire Interstate 
Bridge Authority.  In 1987, the bridge was rededicated in honor of Sarah Mildred Long.   
 
US Route 1 Bypass in Portsmouth 
 
The Christian Shore 
The study area along the US Route 1 Bypass on the Portsmouth side of the Piscataqua 
River (Figure 2) skirts the "Christian Shore," the site of early EuroAmerican settlement at 
the edge of the compact maritime community.  Although rural, early settlers made use of 
the tide waters at the North Mill Pond (then known as Fresh Creek or Islington Creek) 
where one of Portsmouth’s first mills was established about 1659 by John Cutt.  Mills 
and shipbuilding operations were added over the next century, and the outlet was 
dammed for a tide mill in 1764.  In their Route 1 Bypass Project Area Form, prepared for 
the New Hampshire Division of Historical Resources (NHDHR), preparers Preservation 
Company identified the Christian Shore neighborhood as one of two potentially National 
Register-eligible Historic Districts based on "early settlement of the waterfront 
neighborhood and residential development during the early 1800s" (Laprey, Hooper, and 
Monroe 2003: 27). The US Route 1 Bypass abuts the northern boundary of this district, 
particularly areas along Prospect Street and Northwest street where standing structures 
dating to the 17th, 18th, and 19th century have been identified.  
 
The Richard Jackson house, built about 1664 still stands in the Christian Shore district on 
Northwest Street (formerly Jackson Hill Road), and is the oldest remaining house in New 
Hampshire.  The property is owned by Historic New England (formerly the Society for 
the Protection of New England Antiquities), and the house is listed on the National 
Register of Historic Places (Candee 1992; Garvin 1995:47).  Richard Jackson was a 
shipbuilder who owned 25 acres on the north shore of Islington Creek.  Other family 
members owned the adjoining properties.  Although most of the land was used for 
farming, the waterfront east of the Jackson house contained Jackson's slaughterhouse, 
bark house, and tan yard where numerous craftsmen applied their trades (Candee 
1992:31; Laprey, Hooper, and Monroe 2003: 5).  A Phase IA archaeological assessment 
for the Route 1 Bypass Project (Bunker, Charles, and Valimont 2006), however, 
considers that Jackson's farm fields probably extended north and northwest of his house, 
falling within the Maine-NH Connections Study APE.   
 
The (Walling) 1850 map of Portsmouth portrays the busy waterfront at the North Mill 
Pond with the Jackson house on Jackson Hill Road (Figure 3).  The map shows only 
scattered homesteads or farms and a few waterfront homes at the head of the pond which 
seem to fall within the APE for the study. Among these is the James Hill homestead (no 
longer standing) on Maplewood Avenue (formerly North Road).
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Figure 2.  Study area along the US Route 1 Bypass in Portsmouth, NH
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Figure 3.  Study area and US Route 1 Bypass path on (Walling) 1850 map. 

 
The Portsmouth-Kittery Bridge 
The Sarah Mildred Long Bridge was sited about 60 ft downstream from the earliest 
Maine-New Hampshire bridge across the Piscataqua River (Figure 4).  This bridge 
effectively replaced Alexander Rice's ferry service that had provided transportation 
across the swift current heretofore. The new bridge was built with private funds and 
opened in 1822 and charged a toll.  It measured 1,600 ft long, and ran from Kittery to 
Nobles Island, where a toll was collected, to the northern end of Market Street in 
Portsmouth (Figure 5).  Built with wooden pilings, the bridge consisted of "trussed spans 
with low, narrow openings for boats and gundalows… [with] a 50 ft draw for taller 
vessels … near the Kittery end" (Laprey, Hooper, and Monroe 2003:5).   
 
In 1842, this same bridge was refitted to allow rail traffic to and from the newly opened 
Kittery Junction Station (Plate 1).  Historian Woodard Openo (1988:1) points out that 
"the bridge contained literally thousands of pilings, inserted in a vain attempt to achieve 
stability, its deck was reported to rise and fall like the sea and sway back and forth with 
the tides."  Nevertheless, the bridge was utilized for almost 100 years more before being 
replaced by a newer Maine-New Hampshire Interstate Bridge (also referred to in this 
report as “Interstate Bridge” and later renamed the Sarah Mildred Long Bridge) in 1940.   
 
The Portland, Saco, and Portsmouth railroad line was the first to cross the newly 
modified bridge in 1842.  The rail line eventually became part of the Eastern Railroad, 
which in turn was subsumed by the Boston & Maine Railroad system. Rail service over 
the precarious bridge continued until the late 1930s, but became increasingly unsafe.  
Once the new Interstate Bridge was under construction, the old bridge was used as a 
construction platform (Openo 1988:1).    
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Figure 4. Study area along Sarah Mildred Long Bridge. 

 
 

 
Figure 5. Study area and US Route 1 Bypass path at Nobles Island on 1850 (Walling) 

map. 
 



   

 13

 
Plate 1. Old wooden piling railroad bridge, 1939, view south.  Photograph by H. D. 

Peoples (in Openo 1988:6) 
 
Writing in 1988, Openo claims that, "[t]he railroad maintained a pen in the river where 
replacement pilings were kept, ready for use.  This was located in a shallow area near the 
south shore and just west of the present bridge; the location can be clearly seen in an 
aerial view.  A number of the pilings from the bridge remain visible as well as the stone 
abutment at the Kittery end of the bridge" (Openo 1988:1). 
 
The Maine Historic Archaeological Sites Inventory lists the wreck of the American 
schooner, Ceres, which reportedly struck the railroad bridge in 1876.  The 103-ton 
schooner was carrying a cargo of coal and went down and "may lie in Portsmouth 
waters" somewhere near the old bridge (ME 226-018).  
 
US Route 1 Bypass in Kittery 
 
In general, the Kittery side is historically less densely settled than on the Portsmouth side 
of the Sarah Mildred Long Bridge (Figures 6).  Before the 1822 bridge was constructed, 
the study area on the Kittery side is reputed to be the landing area for the Kittery ferry.  
Despite this activity, far fewer houses or development seems to have occurred as seen in 
historic maps (Chace 1856; Sanford & Everts 1872; Figures 7 and 8).  The Portsmouth-
Kittery Bridge, built in 1822 and modified to add a rail line along the downstream side in 
1842, spurred commercial development around the new Kittery Junction Station (Plate 
2).  Both the Chace (1856) and Sanford & Everts (1872) maps show the new system of 
roads from the junction connecting to inland regions and dwellings, schools, and industry 
along the routes.   
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Figure 6. Study area and US Route 1 Bypass in Kittery, ME. 
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Figure 7. Study area for US Route 1 Bypass in Kittery on 1856 (Chace) map. 
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Figure 8. Study area and US Route 1 Bypass path in Kittery on 

1872 (Sanford & Everts) map. 
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Plate 2. Kittery Junction Depot and old railroad bridge in 1939, view north. Photograph 

by H. D. Peoples (in Openo 1988:10). 
 

Impact of US Route 1 Bypass Construction  
 
The location of the Eastern Division of the Boston & Maine rail line in the 1930s heavily 
influenced the course of the US Route 1 Bypass into New Hampshire and Maine. 
Documenting the history of the bypass construction, Openo (1988:1) relates that "[t]he 
Portsmouth section of the bypass would curve around the area known as "the Creek," 
thereby largely avoiding the built-up parts of the city."  He continues citing that "the 
Route 1 Bypass crossed some of the earliest homesteads in New Hampshire in the section 
known as Christian Shore, and a number of farms the southward…. The new road would 
cut off streets, cause buildings to be moved and demolished, and generally alter the 
perception of the landscape as well as its physical character (Openo 1988:16-17).   
 
Original plans and drawings from bypass and bridge construction (Harrington and 
Cortelyou 1939) clearly illustrate the impact of US Route 1 Bypass construction on 
resources present at the time. The bypass route stretched through houses, outbuildings, 
barns, backyards from the water's edge inland.  Long-held family properties, such as land 
in the Jackson and Ham families north of Northwest Street, were taken and buildings 
removed or demolished (Figure 9). A waterfront home owned by Nancy Y. Merrill in 
1939 was subsumed by the highway corridor.  Several other smaller outbuildings on 
Nobles Island were taken as well (Figure 10).  Among these structures may be the 
original toll house (or some later version) erected to collect fares across the wooden pile 
bridge or the "Timber Lock" at the heads of Nobles Island shown on the (Walling) 1850 
map (see Figure 5).   
 



   

 18

 
 
 
 
 
 

 
Figure 9. Properties impacted by US Route 1 Bypass construction in Portsmouth (after Harrington and  

Cortelyou 1939). 
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Figure 10. Properties impacted by US Route 1 Bypass construction in Portsmouth and Nobles Island  

(after Harrington and Cortelyou 1939). 



   

 20

 
On the Kittery side, the course of the Eastern Division of the Boston & Maine Railroad 
veered northwest from where the US Route 1 Bypass comes through town, but not before 
dramatically altering the layout of Kittery Junction.  The railroad depot that once stood 
near the end of the wood piling bridge was removed to make way for the new road in 
1939 (Figure 11).  Several homes in the depot community were moved or demolished, 
some belonging to tugboat workers and bridge operators and their families.  One of the 
houses standing at the time was the Hurd house, just north of the depot, reputed to be 
associated with the ferry service that predated the 1822 bridge (Openo 1988:10, 13).   
 
While the bypass and bridge construction erased much of the evidence of earlier time 
periods, Openo reports in his 1988 book that, "the stone pier for [the pre1822] ferry can 
still be seen at low tide, on the Kittery shore just upstream form the stone abutment for 
the old bridge" (Openo 1988:9).  The stone bridge abutment, he says, "was very close to 
the Kittery Junction depot, as revealed by photographs of the building, so foundations of 
the depot may very well exist between the present bridge and Oak Terrace" (Openo 
1988:9). 
 
In addition to bridge, boat, and ferry-related structures, the building of the bypass 
required the relocation of Schoolhouse No. 1 from its place on the north side of Route 
103 (see Figure 8) to Old Post Road (Openo 1988: 12).    
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Figure 11. Properties impacted by US Route 1 Bypass construction in Kittery  

(after Harrington and Cortelyou 1939). 
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Portsmouth Memorial Bridge/ US Route 1 
 
The Memorial Bridge over the Piscataqua River opened in 1923.  The impact of bridge 
construction on either side of the Piscataqua River varies greatly because of the 
differences between Portsmouth’s and Kittery’s developmental history and land use.  In 
the early 1920s, Portsmouth’s waterfront was quite active and commercial, while 
Kittery’s was not.  Each side is discussed in more detail below. 
 
US Route 1 in Portsmouth 
The Memorial Bridge and the concrete piers of the Scott Avenue Bridge approach are 
established on the old shoreline of the Piscataqua River (Figure 12).  Nineteenth-century 
maps (Hales 1813; Walling 1850; Beers 1876; Hurd 1892) show the bridge approach on 
the Portsmouth side as a compact area of wharves, piers, stores, warehouses along the 
waterfront, fronting a collection of offices and residences between Daniel and State 
Streets.   
 
State Street (US Route 1) developed as a primary urban corridor to the Piscataqua 
waterfront as soon as wharves and warehouses arose in the early 1700s.  A Phase IA 
archaeological sensitivity assessment of the State Street corridor (Marlatt and Charles 
2009) revealed that State Street was significantly widened after the 1813 fire destroyed or 
severely damaged homes and businesses (Figure 13).  About two-thirds of the Maine-NH 
Connections study area along US Route 1 was affected by the fire.  Piers and wharves, 
such as the Langdon Wharf, owned by the wealthy Langdon merchants who participated 
successfully in the West India Trade, were also destroyed.  Map comparisons indicate 
that the remnants of as many as 24 of these structures (and associated outbuildings, wells, 
and yard deposits) are likely to remain beneath the paved north lane of the widened street 
as well as several at the northwestern end at Marcy Street.  
 
Many other 18th- and 19th-century resources are noted in a Phase IA assessment for the 
Memorial Bridge as having been removed by the 1920s bridge construction (Marlatt and 
Wheeler 2005).  These include an adjacent Navy Yard ferry landing that had been in 
operation since at least the late 1860s.  The extended bridge approach required the 
removal of an entire block of domestic and commercial buildings that comprised a dense 
neighborhood between Daniel and State Streets (Plate 3).  The Laprey et al. (2005) State 
Street Area Form reviews the complexity of more than 300 years of urban development 
along State Street, referencing potential EuroAmerican archeological resources 
throughout the US Route 1 study area too numerous to list.   
 
Included within the study area is the location of the Portsmouth African Burial Ground 
(27-RK-384), rediscovered in 2003 at the corner of Chestnut and Court Streets (Marlatt et 
al. 2005; see Figure 13).  Documentary evidence indicates that this segregated burying 
area for colonial-era African-Americans may have been in use as early as 1705 in what 
was then the outskirts of town.  As Portsmouth expanded during the prosperous 1790s, 
the burying ground was subsumed into the urban landscape as part of Chestnut Street.   
Although the bounds and extent of the burial ground have been long forgotten, the burial 
ground probably extended the entire length of the block between State and Court Streets, 
and as many as 200 graves may still lie beneath the west lane of Chestnut Street.  
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Figure 12. Study area and US Route 1 (State Street) in Portsmouth, NH. 

 



   

 24

 
 
 
 
 

 
Figure 13. Study area and path of US Route 1 (State Street) on 1813 (Hales) map.
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Plate 3. Structures between Daniel and State Streets removed in 1922 for Memorial 

Bridge (Collection of Portsmouth Athenaeum, P1-1388). 
 
 
US Route 1 in Kittery 
 
Badger's Island 
At the same time that Portsmouth was building up its wealth on the west side of the 
Piscataqua River, shipbuilding operations to support the region’s merchant and military 
needs were well underway on the Kittery side.  Badger’s Island, situated in the Piscataqua 
River approximately halfway between the shorelines of Portsmouth and Kittery, served as 
one of the more important locations for shipbuilding in the 18th and 19th centuries, 
particularly on the western half of the island (Marlatt and Wheeler 2005:29).  In order to 
link Portsmouth with the Kittery mainland, the Memorial Bridge required an approach 
bridge to this elliptically shaped 18-acre island, a roadway across its width, and another 
bridge leading to the Kittery mainland (Figure 14).   
 
Nineteenth-century maps (Sanford & Everts & Co. 1872) show a dozen or fewer houses 
on the eastern half of the island (Figure 15).  1920 design plans for the Memorial Bridge 
called for the centerline to pass across Badger’s Island by means of a newly built Hunter 
Avenue.  Although the construction of Hunter Avenue may have required one or more 
dwellings to be removed, the maps suggest that the new road passed adjacent to or 
through the yards of some of these 19th-century dwellings.  A 1922 photograph offers a 
sense of the density and position of these south-facing houses before construction was 
completed (Plate 4).   
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Figure 14. Study area and US Route 1 in Kittery, ME. 
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Figure 15. Study area and path of US Route 1 in Kittery on  

1872 (Sanford & Everts) map.  
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Plate 4.  Undated photograph of west side of Badger’s island.  Note railroad bridge in 

background (courtesy Kittery Historical and Naval Society). 
 
 
Kittery Mainland 
Plans and construction for the bridge from Badger’s Island to the Kittery mainland lagged 
behind the Memorial Bridge construction.  After much discussion regarding positioning 
the terminus of the mainland bridge near the Navy Yard, the State of Maine Highway 
Commission settled on a more westerly approach.  The agreed upon point terminated at 
Newmarch Street (see Figure 15), and a memorial park was designed to mirror a similar 
park constructed on the Portsmouth side and to honor World War I veterans.   The park 
on the Kittery mainland required the removal of six buildings within about two acres of 
land between Newmarch and Pierson Street and was dedicated in November 1924.  Three 
years later, the Maine legislature voted to rename the square “the John Paul Jones 
Memorial Park.”  The park was added to the National Register of Historic Places in 1998 
(Preservation Company 2005). 
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Assessing Archaeological Sensitivity 
 
Archaeological sensitivity means that an area is known to have – or is likely to have – 
archaeological resources in it.  An alternative way to define sensitivity is the potential or 
probability to contain archaeological resources.  Archaeologists evaluate areas in terms of 
their likelihood to contain traces of past human behavior, dating from the Paleoindian 
times 12,000 years ago to more modern time periods (e. g., 1950s). 
 
The sensitivity model presented in for this study encompasses the entire breadth of study 
area as defined along both the Memorial Bridge/ US Route 1 and the Sarah Mildred Long 
Bridge/US Route 1 Bypass.  In designating sensitivity, archaeologists have devised three 
ranks – high, moderate, and low – indicating a greater or lesser likelihood of 
archaeological resources in the study area.  Figures for each study area show areas of 
high sensitivity in pink, meaning that it is highly probable that archaeological resources 
are present in that portion of the project area.  High sensitivity also denotes the presence 
of known sites, such as the Portsmouth African Burial Ground on Chestnut Street in 
Portsmouth, NH. 
 
Moderate sensitivity is portrayed by green shading, where it is probable that resources are 
present.  Moderate is distinguished from high only in the decreased potential for artifacts 
or features.  Areas of moderate sensitive may also be somewhat disturbed by landscaping 
or construction of buildings, and in having been disturbed will have less site integrity.  
Areas that have been paved can have moderate sensitivity through some site preparation 
and covering by asphalt.  In some instances, paved areas can actually protect 
archaeological resources of high integrity. 
 
Low sensitivity suggests that archaeological resources are not present, or not likely to be 
present, and is designated by yellow shading.  Low sensitivity also refers to compromised 
integrity, as the result of massive construction efforts.  Structures that have been built in 
the past 40 years will most likely have poor integrity, but where structures are small with 
slab floors, integrity can exist beneath them. 
 
Sensitivity encompasses both pre-Contact-period, Native American archaeological 
resources and Euroamerican archaeological resources.  Native American sites are found 
on level terrain, near water and other food resources.  It is anticipated that all portions 
of the natural shoreline have potential for encountering pre-Contact, ancient native 
archaeological resources.  In some instances, the shoreline has been filled or built out, 
but intact portions may still exist beneath the landfill.   
 
Euroamerican archaeological resources are commonly predicted through the 
interpretation of map resources, showing where structures were once present and are now 
absent, or that remain from hundreds of years ago.  These resources can include 
dwellings, barns, wells, dooryards, or foundations.   
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Sarah Mildred Long Bridge/US Route 1 Bypass Study Area 
 
Much of the US Route 1 Bypass study area on the Portsmouth, NH side has been deemed 
sensitive for Euroamerican cultural resources  and coastal areas are considered sensitive 
for Native American resources as the result of a Phase IA assessment in 2006 (Bunker et 
al. 2006).  Figure 16 portrays much of the study area closest to the river as highly or at 
least moderately sensitive.  Coastal areas contain high pre-Contact sensitivity as well as 
Euroamerican sensitivity because of homesteads that were razed for the 1939 bypass 
construction.  Standing buildings on portions of these properties still abut the south side 
(east lane) of the Bypass corridor, and intact archaeological deposits may remain in side 
and back yards.  The areas around Northwest Street are also highly sensitive due to the 
long association with the Jackson family and other early European settlers, who lived and 
worked along the North Mill Pond in the 1600s.  Known as the Christian Shore 
neighborhood, this area has been recommended for listing as a National Register historic 
district (Laprey et al. 2003). Other resources may also remain as yard deposits from early 
homes built along Prospect Street and on Kane Street (Bunker et al. 2006). 
 
Areas of high archaeological potential where the bypass and bridge crosses Noble Island 
are on the north side (west lane) of the bypass (Figure 17).  Here, once stood a toll house 
for the first Piscataqua Bridge, built in 1822 and modified in 1842 to also allow rail travel 
(Plate 5).  This and most of the rest of the Nobles Island study area is archaeologically 
sensitive for Native American cultural resources as well.  Also of note is the unknown 
location of a shipwreck "Ceres" which struck the old railroad bridge in1876 and "may be 
in Portsmouth waters."  
 
Lastly, the US Route 1 Bypass on the mainland of Maine encompasses a broad area in 
close proximity to the Piscataqua River shoreline and estuary (Figure 18).  Most of the 
area not heavily impacted by the 1939 highway construction is considered moderately 
sensitive for pre-Contact cultural resources as well as domestic and commercial features 
related to Euroamerican development and shown on historic maps (see Figures 7 and 8).  
Areas of high archaeological sensitivity include the location of the former railroad depot 
known as Kittery Junction as well as associated and surrounding properties from a similar 
time period.  Stone abutments and pilings from the original railroad bridge can still be 
seen at the Kittery end of the bridge (Plates 6 and 7).  Remnants of the railroad depot 
foundation and related deposits may still remain in this general area.  
 
In addition, portions of buried resources from a 19th-century school house moved from 
its original foundation along Route 103 to make way for the U.S. Route 1 Bypass may 
still remain below grade. 
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Figure 16. Archaeological sensitivity along US Route 1 Bypass in Portsmouth, NH 
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Figure 17. Archaeological sensitivity along Sarah Mildred Long Bridge 
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Figure 18. Archaeological sensitivity along US Route 1 Bypass in Kittery, ME. 
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Plate 5. Location of former tollhouse for 1822 bridge on Nobles Island, Portsmouth, NH, 

view east.
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Plate 6. Pilings from old railroad bridge on Kittery, 
ME shoreline, view southwest. 

 
 

 
 
 
 

 
 Plate 7.  Stone abutments of old bridge beneath Sarah Mildred Long, 

Bridge, Kittery, ME, view northeast. 
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Memorial Bridge/ US Route 1 Study Area 
 
The study corridor across the Piscataqua River via the existing Memorial Bridge using 
State Street as the main avenue through Portsmouth, NH has been previously studied by 
IAC archaeologists for the NHDOT Memorial Bridge Rehabilitation and for the City of 
Portsmouth State Street Sewer Separation improvements.  This State Street Project 
includes installation of underground utilities (e. g., gas, water main, storm and sewer 
separation) and streetscape improvements.  Recent archaeological research (Marlatt and 
Wheeler 2005, 2006; Marlatt and Charles 2009) has demonstrated that much of the State 
Street corridor and portions of the waterfront are moderately sensitive for Euroamerican 
cultural resources, owing to its early development in the 1700s (Figure 19; Plate 8).  
Several broad portions, however, are considered highly sensitive, given the likely 
presence of buried 17th and 18th-century features leveled due to the 1813 fire through the 
commercial core (see Figure 13) as well as areas at the western end of the study area that 
were untouched by the conflagration.   
 
The boundaries and extent of the long-forgotten 18th-century Portsmouth African Burial 
Ground, observed on Chestnut in 2003 and 2008, are unknown and may extend beneath 
standing houses and yard spaces for half a block or more (Marlatt et al. 2005). This area 
in particular is highly sensitive and has been registered as an archaeological site (27-RK-
384). 
 
Areas of low sensitivity include the Memorial Park and Scott Avenue approach bridge 
where archaeologists have documented more than four feet of fill deposited during 
Memorial Bridge construction in 1922 (Marlatt and Wheeler 2006).  
 
On the Kittery, ME side, coastal areas and those showing development on 19th-century 
maps are marked as moderately sensitive for ancient Native American and Euroamerican 
cultural resources (Figure 20).  However, John Paul Jones Park, between Hunter Avenue 
and Newmarch Street, required the razing of several homes for its construction in the 
1920s (Preservation Company 2005), and archaeological resources still may remain 
beneath the grassy park (Plate 9).  Other homes and properties dating to the 19th century 
and earlier may also have intact archaeological deposits in side and backyards across 
New march Street (see Figure 15). 
 
Areas of low archaeological sensitivity on the Kittery, ME side are based on the intensive 
disturbance - as is the case on the west side of Route 1 on Badger's Island - or historically 
undeveloped interior farmland. 
 
Most portions of the Piscataqua River shoreline in both Maine and New Hampshire, 
including Badger's Island, are considered sensitive for pre-Contact, ancient Native 
archaeological resources (Plate 10).   
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Figure 19. Archaeological sensitivity along US Route 1 (State Street) in Portsmouth, NH.
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Figure 20. Archaeological sensitivity along US Route 1 in Kittery, ME 
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Plate 8. Streetscape along south side of US Route 1 (State Street) near Marcy Street, in 

Portsmouth, NH, view southwest. 
  

 
Plate 9.  John Paul Jones Park in Kittery, ME, view north. 
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Plate 10. Shoreline at Badger’s Island Bridge in Kittery, ME looking west towards 

Badger's Island. 
 
Conclusions 
 
In general, the Portsmouth seacoast has a long demonstrated history of occupation, dating 
to at least 3,000 years ago, through the colonial era, and into the present day.  The present 
study area encompasses a 400-ft swath along major thoroughfares connecting to two 
bridges spanning the Piscataqua River which served as the transportation gateway to the 
interior.  More than half of the study areas along both the Memorial Bridge/US Route 1 
and Sarah Mildred Long Bridge/US Route 1 Bypass are highly or moderately sensitive 
for either ancient Native American or Euroamerican cultural resources or for both types 
of resources.  High or moderate sensitivity has been assigned along coastal areas where 
archaeological evidence of Native American presence or remnants of documented or 
anecdotal use by Euroamericans is suspected.  Portions of the study area considered to 
have low sensitivity have generally been heavily disturbed by highway construction or 
are themselves buried under deep layers of fill.   
 
Additional archaeological investigations would be required should future development be 
planned in areas of archaeological potential.  Refinements to the APE in areas of 
moderate and high sensitivity would warrant an intensive archaeological investigation 
(meeting requirements for a Phase I Reconnaissance Survey in Maine and a Phase IB 
Intensive Archaeological Investigation in New Hampshire) to confirm the presence or 
absence of archaeological resources in areas of proposed impacts.  If resources are 
discovered during the Phase I (ME)/Phase IB (NH) intensive study, these will require a 
Phase II evaluation or determination of eligibility in accordance with Maine Historic 
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Preservation Commission and New Hampshire Division of Historical Resources 
standards and guidelines (Phase II used both in Maine and New Hampshire).   
 
Once a site has been found, archaeologists must determine whether it is eligible for 
listing on the National Register of Historic Places by means of a Phase II site 
examination.  Listing on the National Register must satisfy one of four criteria (A, B, C, 
or D) that are enumerated by the Secretary of the Interior, and which must be approved 
by a panel of reviewers from the State Historic Preservation Office in the appropriate 
state.  Listing must meet stringent standards, so the archaeology conducted to answer 
questions of significance requires larger areas to be excavated.  At this level, 
archaeologists excavate considerably more horizontal area than in the Phase I 
(ME)/Phase IB (NH) survey.  Questions addressed at the Phase II level include site size, 
activity loci, subsistence, seasonality, trade systems, or other research questions about 
past lifeways.   
 
 

Laws and regulations governing archaeological survey: 
 

 Federal Law: Section 106 of the National Historic Preservation Act (36 CFR  
800) 

 Code of Maine Rules (CMR) 94-089 Chapter 100: Rules For Implementing an 
Act to Preserve Maine's Archaeological Heritage 

 Code Of Maine Rules (CMR) 94-089 Chapter 812: State Historic Preservation 
Officer's Standards for Archaeological Work in Maine 

 New Hampshire State Law (RSA), Title 19:  Public Recreation/Chapter 227C:  
Historic Preservation/Section 227-C  
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Supporting Information for Determinations of Eligibility  
and Finding of Effect 

 
Project: Maine-New Hampshire Connections Study 
Scope: Improvements to the Memorial Bridge and Sarah Mildred Long Bridge 
 
 
Detailed Scope  
The present project proposes several alternatives for the removal, rehabilitation or replacement of 
the Memorial Bridge and the Sarah Mildred Long Bridge, in order to address the needs of 
vehicular and pedestrian traffic between Portsmouth, New Hampshire and Kittery, Maine. The 
scopes of work presented range from closure, partial to full rehabilitation of the bridges, to full in-
kind replacement on existing alignment, to replacement on parallel alignment.  The work 
proposed will include minimal improvements to the approach roadway at both locations, as well 
as improvements to traffic circulation along Bridge Street, with repainting of pavement striping 
and installation of traffic signals. 
 
Specifically, the no build and three build alternatives have been presented for the improvement of 
the Memorial Bridge.  These include closure, a full rehabilitation of the bridge, with simulated 
replacement of the towers and upgrades to the vertical lift machinery, replacement of the bridge 
on alignment with a two-lane low-level bridge with vertical lift span and replacement of the 
bridge on alignment with a low-level pedestrian bridge with vertical lift span. 
 
Six alternatives plus a no build alternative have been presented for the crossing at the Route 1 
Bypass.  These alternatives include the full rehabilitation of the existing Sarah Mildred Long 
Bridge, replacement of the bridge on alignment and on an adjacent upstream alignment with a 
two-lane and four-lane bridge incorporating a lift span with vertical clearance equal to or greater 
than the existing bridge, replacement of the bridge on an adjacent upstream alignment with a two-
lane hybrid bridge that would be elevated and reduce the number of required openings by 70%. 
 
Federal Action   
Federal funding. 
 
Definition of APE 
Alterations to the crossings represented by the alternatives under consideration may result in 
changes to traffic patterns, minimal visual changes to the greater vicinity surrounding the bridges, 
except for the Sarah Mildred Long Hybrid Bridge (which could have up to a 70’ vertical 
clearance), and minor property acquisitions.  Realignment of the crossing at the Route 1 Bypass is 
likely to require acquisition of additional right-of-way, alterations to traffic flow and patterns, and 
major visual changes to the area.  The installation of traffic signals at the intersection of Bridge 
Street and Cook Street will result in visual changes to the area immediately surrounding the 
intersection. 
 
The work limits at Memorial Bridge extend north approximately to the midpoint of the island.  
The Area of Potential Effects in this area was extended north to the John Paul Jones Memorial 
Park, in order to account for potential visual and physical impacts to the area as a result of 
changes to the bridge and traffic patterns as a result of the project.  The APE includes the area up 
to 100’ from the roadway centerline, as this area is most likely to be indirectly impacted by 
construction activities and changes in traffic patterns during the project.   
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The work limits at Sarah Mildred Long Bridge extend northerly along the Route 1 Bypass to a 
point between the former B&M Railroad tunnel and the Dennett Road Overpass.  The Area of 
Potential Effects in this area encompasses properties up to 100’ from the roadway centerline, as 
this area is most likely to be indirectly impacted by construction activities and changes in traffic 
patterns during the project.  The APE extends westward near the Long Bridge to encompass the 
properties along Oak Terrace, as this area has potential to be directly impacted by construction of 
new bridge alignments upstream of the present alignment, in addition to alterations to existing 
intersection patterns in the area.  The APE in this area also extends eastward along Bridge Street 
to account for improvements proposed at the intersection of Bridge and Cook Streets.  The 
boundary extends 100’ from the roadway centerline to encompass properties that may potentially 
be visually impacted by the installation of traffic signals at the intersection. 
 
 
Historic Properties 
Architectural Resources 
U.S. Route 1 Bypass: The US Route 1 Bypass is a 1.67 mile long four-lane divided highway that 
extends in a northeasterly direction from the Maine-New Hampshire state boundary to US Route 
1, north of the Route 1/Route 236 rotary.  The Route 1 Bypass was constructed between 1938 and 
1940, and represents not only an early example of modern divided highway design, but also 
stands as an uncommon example of bypass construction, spanning a major river and crossing 
state boundaries.  Unlike the New Hampshire segment, the Bypass in Maine has undergone very 
few alterations since its construction.  The construction of an interchange loop running beneath 
the Long Bridge along Oak Terrace in 1950 and the reconfiguration of the interchange at the 
rotary, with construction of a new overpass bridge, in 1942 constitute the principal alterations to 
the Bypass over the years.  The Sarah Mildred Long Bridge is  a contributing element of the 
Route 1 Bypass Historic District. 
 
Portsmouth Naval Shipyard Rail Spur: The Portsmouth Naval Shipyard spur line is a 1.14 mile 
long rail spur that winds its way along the banks of the Piscataqua River from the Sarah Mildred 
Long Bridge eastward to Wentworth Street, from which it turns southerly toward the Navy Yard 
Bridge.  The line passes under Route 103 (Government Street), and crosses Route 1, Pine Street 
and Wentworth Street at grade.  The portion of the line from the Long Bridge to Wentworth 
Street was originally constructed in 1888 as part of the York Harbor & Beach Railroad.  This rail 
line connected tourists disembarking the Boston & Maine Railroad at Kittery Junction with 
destinations at Kittery Point, York Harbor and York Beach.  The spur, extending southward from 
the Y.H. & B.R.R. main line, was constructed in 1901 to aid in the modernization of the 
Portsmouth Naval Shipyard.  Though the Y.H. & B.R.R. was abandoned in the 1950s, the rail 
spur to the Navy Yard continued to haul freight long after. 
 
Warren’s Lobster House sign:  The Warren’s Lobster House sign is an enameled billboard-type 
sign supported by a steel framework, with two identical boards, one facing north and the other 
facing south.  The sign stands to the eastern side of Route 1, south of the intersection with Water 
Street.  It is constructed atop the flat concrete roof of a cinder block storage structure owned by 
Warren’s Lobster House.  The sign depicts a lobster with its claws pointing to the motto: “Every 
meal is a pleasant memory”.  The sign also boasts a large white arrow that wraps around the top 
of the sign. The arrow is filled with white light bulbs, which originally flashed every night.  The 
arrow is capped with red letters that spell out ‘Warren’s’.  The Lobster House sign was erected in 
1940 when the Warrens first opened their six-seat lobster house and clam bar for business. It was 
designed as a double-sided sign, intended to catch travelers either before they left Maine on 
Memorial Bridge, or just after they arrived in the state.   
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John Paul Jones Memorial Park: The John Paul Jones Memorial Park was designed in 1923 as 
part of the Memorial Bridge construction.  Governor Percival Baxter encouraged the construction 
and dedication of a memorial dedicated to the valor and bravery of Maine’s soldiers and sailors.  
Land was purchased and cleared between Pierson Street (renamed Hunter Street) and Newmarch 
Street, a short distance north of the Memorial Bridge.  Sculptor Bashka Paeff of Boston was 
commissioned to create a memorial edifice, which was dedicated in 1924 following much 
controversy and consideration surrounding the subject matter depicted in the bronze bas relief 
monument set in native granite.  The park was named after America’s first naval hero during the 
1940s, and was listed in the National Register in 1993.  The park includes several other 
monuments, such as a commemorative plaque to the founding of the Province of Maine, and a 
granite slab and plaque dedicated to the sloop of war, Ranger, and John Paul Jones, its captain. 
 
6 Water Street: Two-story, two bay, gable front Italianate style residence with connected barn.  
This brick side hall dwelling, which has been converted into a Bed & Breakfast, has a granite 
foundation and an asphalt shingle roof.  All of the windows and doors feature granite sills and 
lintels.  The house has a small single-story brick rear ell, and a single-story Italianate style side 
porch along the southern side elevation.  The attached barn is a vernacular two-story, three-bay 
gable side building with clapboard siding set on a brick foundation. 
 
14 Stimson Street: Two-story, two bay, Second Empire style residence with attached carriage 
barn.  This wood-framed side hall dwelling has a granite foundation, clapboard siding and an 
asphalt-shingled Mansard roof.  The side entry is protected from the elements by an overhanging 
door hood with heavy scrolled brackets.  The entry is flanked by a single-story bay window, with 
a second bay window on the southern side elevation.  The house has paired brackets at the eaves, 
and a pair of segmental-arched dormers with dentil molding on each plane of the Mansard roof.  
The attached barn is a vernacular two-story, two-bay gable side building with clapboard siding set 
on a fieldstone foundation, with side and rear shed additions. 
 
Archeological Resources  
Archaeological assessment of this project is on-going. 
 
Tribal Resources 
No known Tribal resources are located within the Areas of Potential Effect. 
 
Impacts to Properties 
Both no build alternatives will have a no effect finding on the historic properties listed above. 
 
U.S. Route 1 Bypass 
Impacts to the Route 1 Bypass will result from alterations to the Sarah Mildred Long Bridge 
crossing exclusively, with no impacts resulting from alterations to the Memorial Bridge crossing.  
The alternative for the rehabilitation of the Sarah Mildred Long Bridge will have an adverse 
effect on the Route 1 Bypass historic district, as the bridge approach spans will be replaced and 
have a different pier configuration and span length.  The towers will remain with some 
modifications and repairs resulting in an adverse effect to the historic Sarah Mildred Long 
Bridge. Alternatives for the replacement of the bridge with a two-lane structure (including the 2-
lane hybrid), whether on alignment or immediately upstream, will also result in an adverse effect 
to the Bypass.  Although any alterations to the connections and existing interchange design at 
Bridge Street and Oak Terrace will match back into a similar footprint within the first few 
hundred feet of the Bypass, the replacement of the Sarah Mildred Long Bridge would adversely 
affect the district.  The alternatives that call for a four-lane replacement bridge structure will 
result in an adverse effect to the Route 1 Bypass.  Both the option on the existing alignment and 
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the upstream alignment will require widening the Bypass footprint between the Oak Terrace 
interchange road and the new bridge, in addition to substantial alterations to the existing design of 
the interchanges in this area at both Oak Terrace and Bridge Street.  The replacement of the Sarah 
Mildred Long would also adversely affect the district.  Traffic flow patterns will also be altered as 
a result of the wider roadway at this location, differing from the merge present as traffic enters the 
bridge today.  These impacts, combined with alterations to the existing landscape and grading in 
the vicinity of the Bypass will significantly alter the original design of the Bypass, and diminish 
its integrity of design, materials, workmanship, setting and feeling. 
 
Though the four-lane alternatives will require additional distance to match the realigned and 
widened roadway back into the existing footprint, all construction will match back in by the time 
the roadway reaches the former Eastern Railroad tunnel. 
 
Portsmouth Naval Shipyard Rail Spur 
Impacts to the Portsmouth Naval Shipyard rail spur will result from alterations to the Sarah 
Mildred Long Bridge crossing exclusively, with no impacts resulting from alterations to the 
Memorial Bridge crossing.  All alternatives proposed for the Sarah Mildred Long Bridge will 
result in no adverse effect to the rail line, as all alternatives avoid acquisition of any property 
from the rail line, and all will maintain the functionality and appearance of the line, and its 
connection with PNSY.  The setting of the western end of the rail will be altered, especially by 
the alternatives involving the replacement of the existing bridge with a new structure, and more 
so by those options that call for realignment of the bridge.  Nonetheless, the rail line will still 
remain largely as it was built following the construction of the Sarah Mildred Long Bridge, and 
its historic connection to the PNSY will remain. 
 
Warren’s Lobster House sign 
Impacts to the Warren’s Lobster House sign will result from alterations to the Memorial Bridge 
crossing exclusively, with no impacts resulting from alterations to the Sarah Mildred Long Bridge 
crossing.  Rehabilitation of the Memorial Bridge and replacement of the bridge with a new two-
lane on alignment bridge will have no adverse effect on the sign, as no physical or visual 
changes will take place to the sign’s surroundings.  Replacement of the Memorial Bridge with a 
low-level pedestrian structure with vertical lift span and removal of the Memorial Bridge entirely 
will have a no adverse effect finding on the sign.  Although this alternative will reduce the 
amount of traffic travelling past Warren’s Lobster House, which will consequently reduce the 
number of people driving by their sign, the aspects of integrity will not be adversely affected. 
 
John Paul Jones Memorial Park 
Impacts to the John Paul Jones Memorial Park will result from alterations to the Memorial Bridge 
crossing exclusively, with no impacts resulting from alterations to the Sarah Mildred Long Bridge 
crossing.  Rehabilitation of the Memorial Bridge and replacement of the bridge with a new two-
lane on alignment bridge will have no adverse effect on the Park, as no physical or visual 
changes will take place to the bridge’s surroundings.  Traffic patterns on Route 1 will remain the 
same following construction of these alternatives.  Replacement of the Memorial Bridge with a 
low-level pedestrian structure with vertical lift span will have no adverse effect on the Park.  
This alternative will reduce the amount of traffic travelling past the Park, which will improve 
pedestrian accessibility.  Though the setting along the Piscataqua riverfront will be altered by the 
removal of a significant element present in the Memorial Bridge, little will change in the setting 
in the vicinity of the Park, as the replacement bridge’s vertical lift towers will still be visible from 
this area north of Badger’s Island. 
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6 Water Street: Impacts to 6 Water Street will result from alterations to the Memorial Bridge 
crossing exclusively, with no impacts resulting from alterations to the Sarah Mildred Long Bridge 
crossing.  All alternatives for the Memorial Bridge will have no effect on the property, as no 
physical or visual changes will take place to the property’s surroundings.  Traffic patterns on 
Stimson Street will remain the same following construction of these alternatives. 
 
14 Stimson Street: Impacts to 14 Stimson Street will result from alterations to the Memorial 
Bridge crossing exclusively, with no impacts resulting from alterations to the Sarah Mildred Long 
Bridge crossing.  All alternatives for the Memorial Bridge will have no effect on the property, as 
no physical or visual changes will take place to the property’s surroundings.  Traffic patterns on 
Stimson Street will remain the same following construction of these alternatives. 
 
Avoidance, Minimization and Mitigation 
Measures for the avoidance, minimization and mitigation of adverse effects will be discussed 
once final alternatives are chosen. 
 
Please see attached matrix for the description and effects for all alternatives. 
 
 

 

 

 



Cultural Impact Analysis for Maine-NH Connections Study

 INDIVIDUAL ALTERNATIVES
No builds 1 (SL1) 2 (SL2) 3 (SL2A) 4 (SL2B) 5 (SL2) 6 (SML hybrid) 7 (MB6) 8 (MB2) 9 (MB1)

RESOURCE
Bypass no effect adverse adverse adverse adverse adverse adverse no effect no effect no effect
Railroad no effect no adverse no adverse no adverse no adverse no adverse no adverse no effect no effect no effect
Lobster Sign no effect no effect no effect no effect no effect no effect no effect no adverse no adverse no adverse
JPJ Mem Park no effect no effect no effect no effect no effect no effect no effect no adverse no adverse no adverse
6 Water Street no effect no effect no effect no effect no effect no effect no effect no effect no effect no effect
14 Stimson Street no effect no effect no effect no effect no effect no effect no effect no effect no effect no effect

1 - Rehab of Sarah Long
2 - Replacement of Sarah Long with 2 lane bridge on alignment
3 - Replacement of Sarah Long with low level upstream alignment; 2 lanes
4 - Replacement of Sarah Long with low level upstream alignment; 4 lanes
5 - Replacement of Sarah Long on alignment; 4 lanes
6 - Sarah Mildred Long 2 lane off alignment hybrid
7 - Changing Memorial Bridge into Pedestrian & Bikeway crossing
8 - Replacement of Memorial Bridge on alignment; 2 lanes
9 - Rehab of Memorial Bridge including complete replacement of towers



Cultural Impact Analysis for Maine-NH Connections Study - Maine side

 STUDY COMBINED ALTERNATIVES
ALT 4 ALT 5a ALT 5b ALT 6a ALT 6b ALT 7 ALT 8 ALT 9 ALT 10 ALT 11

RESOURCE
Bypass Adverse Adverse Adverse Adverse Adverse Adverse Adverse Adverse Adverse Adverse
Railroad no adverse no adverse no adverse no adverse no adverse no adverse no adverse no adverse no adverse no adverse
Lobster Sign no adverse no adverse no adverse no adverse no adverse no adverse no adverse no adverse no adverse no adverse
JPJ Mem Park no adverse no adverse no adverse no adverse no adverse no adverse no adverse no adverse no adverse no adverse
6 Water Street no effect no effect no effect no effect no effect no effect no effect no effect no effect no effect
14 Stimson Street no effect no effect no effect no effect no effect no effect no effect no effect no effect no effect

ALT 4 - MB replace + SML rehab
ALT 5a - MB replace + SML 2-lane on line
ALT 5b -  MB replace + SML 4-lane on line
ALT 6a - MB replace + SML 2-lane off line
ALT 6b - MB replace + SML 4-lane off line
ALT 7 - MB bike-pedestrain bridge + SML 4-lane on line
ALT 8 - MB bike-pedestrain bridge + SML 4-lane off line
ALT 9 - MB replace + SML 2-lane hybrid
ALT 10 - MB  bike-pedestrain bridge + SML 2-lane hybrid
ALT 11 - MB removed +bike pedestrian transit + SML 2-lane hybrid
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I. EXECUTIVE SUMMARY 

 The present project proposes several alternatives to address the needs of 
vehicular and pedestrian traffic currently served by Memorial Bridge and the 
Sarah Mildred Long Bridge between Portsmouth, New Hampshire and 
Kittery, Maine.  The project areas at both crossings encompass the potential 
work limits for all proposed alternatives.  The scopes of work presented 
range from no build to partial rehabilitation to full rehabilitation of the 
bridges, to full in-kind replacement on existing alignment, to replacement 
on parallel alignment.  The work proposed will include minimal 
improvements to the approach roadway at both locations, as well as 
improvements to traffic circulation along Bridge Street.  Architectural survey 
within the project area identified two National Register-eligible linear 
historic districts, encompassing the Route 1 Bypass and the Portsmouth 
Naval Shipyard spur of the former York Harbor & Beach Railroad.  The 
Warren’s Lobster House sign was also determined individually eligible.  The 
John Paul Jones Memorial Park, an NR-listed property, was also identified 
within the project area. 
 
 
 
 



  

II. RESEARCH DESIGN AND BACKGROUND RESEARCH 

 
  
A. Basis: Describe the purpose of this survey.  Identify the Federal or State regulations mandating this survey, or any Programmatic 

Agreements associated with this project. 
 

 The purpose of this investigation was to identify any potential historic 
properties located within the Area of Potential Effect of several connection 
alternatives and to determine any effects the project may have on those 
properties.  This survey project is required for review of the Maine-New 
Hampshire Connections Study by the Maine Historic Preservation 
Commission (MHPC) as required by Section 106 of the National Historic 
Preservation Act of 1966, as amended. 

  
B. Project Description/ 
Scope of Work: 

Describe the underlying project, specifically citing the type of project and duration of project.  Summarize planned or 
anticipated alterations to landscapes, buildings, structures, districts, objects or sites. 
 

 The present project encompasses study of the Maine-New Hampshire 
connections as they have developed during the twentieth century, and 
several alternatives for maintaining vehicular, rail and pedestrian traffic 
between the communities of Kittery and Portsmouth.  Several varying 
scopes of work are under consideration at both the Memorial Bridge and the 
Sarah Mildred Long Bridge.  Alternatives at Memorial Bridge include bridge 
removal (no Build), full rehabilitation of the existing structure with simulated  
in-kind replacement of the vertical lift towers and upgrades to lift 
machinery, replacement on alignment with a low-level two-lane structure 
with vertical lift span and replacement on alignment with a pedestrian bridge 
that incorporates a vertical lift span.  Alternatives at Sarah Mildred Long 
Bridge include rehabilitation of the existing bridge, replacement on 
alignment with either a two-lane or four-lane structure, and replacement on 
a parallel alignment immediately upstream with a two-lane or four-lane 
structure.   
 
In addition to the improvement of the crossing at the Route 1 Bypass, the 
intersection of Bridge Street and Cook Street, located to the east of the 
Bypass, will be improved.  Proposed improvements are likely to include 
restriping painted pavement markings within the existing roadway footprint 
and installation of traffic signals. 
 
As the present project is a preliminary study, the final scope and schedule 
cannot be defined at this point, beyond improvement of one or both 
crossings in the foreseeable future.  At this time, alternatives being 
considered have only been defined minimally, with basic footprints depicted 
in relation to existing properties.  Accordingly, it is difficult to confidently 
discern precise details regarding potential effects to landscapes, buildings, 
structures, objects and sites, though it is likely that full acquisition of 
properties is unlikely for the majority of the alternatives presented.  Still, 
the replacement of the Sarah Mildred Long Bridge on an upstream alignment 
may result in the acquisition of several properties located to the north of the 
Route 1 Bypass. 

  
C. Area of Potential 
Effect: 

1. On a USGS topographic map draw the outermost boundary of the area of potential effect in red. Label this line “Project APE”. 
If necessary, additional topographic maps or overlays may be submitted showing the limits of each specific APE if more than 
one potential effect is present within the project area. 

  



 2. List all the potential effects associated with the above cited scope of work. Distinguish between direct and indirect effects 
when applicable. 
 

 As a final alternative for the treatment of these crossings has not been 
chosen, and final plans have not been developed, it is difficult to 
conclusively determine effects.  Regardless, alterations to the crossings 
represented by the alternatives under consideration may result in direct 
effects including, but not limited to, partial to full property acquisitions, 
major bridge construction, major grading activities and paving. Indirect 
effects may include changes to traffic patterns, minimal visual changes to 
the greater vicinity surrounding the bridges and temporary construction 
noise.  Realignment of the crossing at the Route 1 Bypass is likely to require 
acquisition of additional right-of-way, alterations to traffic flow and patterns, 
and major visual changes to the area.  The installation of traffic signals at 
the intersection of Bridge Street and Cook Street will result in visual changes 
to the area immediately surrounding the intersection. 

 3. Provide a narrative of how the geographical limit of each potential effect within the project area was established. 
 

 As a final alternative has yet to be chosen, the project area was defined to 
include all properties immediately adjacent to the footprint defined for each 
alternative.  Direct effects discussed above, such as paving, grading and 
bridge construction, are likely to affect the area located within the footprint 
defined for each alternative.  Property acquisitions are likely to encompass 
those properties immediately adjacent to any roadway widening or 
realignment, such as the upstream alignment option for the Sarah Mildred 
Long Bridge, which will impact properties along Oak Terrace.  Visual impacts 
and construction noise are likely to impact a greater area than any other 
potential impacts.  However, as these impacts will be easier to define once a 
final alternative is chosen, they should be assessed at a later time, if 
deemed necessary.  

  

D. Survey Boundaries: 1. Draw the boundaries of the survey on the topographic map in blue or black and label this line “Survey Boundaries.” The 
boundaries of a survey map include portions of a property that lie outside the APE. 

  

 2. Describe the limits of the surveyed area. The survey boundary may be larger then the APE. Make reference to geographic 
landmarks, addresses or political boundaries. Utilize reasonable demarcations – tree lines, back lots. 
 

 The survey area encompasses the project limits defined for each alternative 
presented for the purposes of the study.   
 
The work limits at Memorial Bridge extend north approximately to the 
midpoint of the Badger Island.  The Area of Potential Effects in this area was 
extended north to the John Paul Jones Memorial Park, in order to account for 
potential visual and physical impacts to the area as a result of changes to 
the bridge and traffic patterns as a result of the project.  The properties 
immediately adjacent to Route 1 were included within the APE by assessing 
the area up to 100’ from the roadway centerline, as this area is most likely 
to be indirectly impacted by construction activities and changes in traffic 
patterns during the project.   
 
The work limits at Sarah Mildred Long Bridge extend northerly along the 
Route 1 Bypass to a point between the former B&M Railroad tunnel and the 
Dennett Road Overpass.  The Area of Potential Effects in this area 
encompasses properties up to 100’ from the roadway centerline, as this area 
is most likely to be indirectly impacted by construction activities and 
changes in traffic patterns during the project.  The APE extends westward 
near the Long Bridge to encompass the properties along Oak Terrace, as this 



area has potential to be directly impacted by construction of new bridge 
alignments upstream of the present alignment, in addition to alterations to 
existing intersection patterns in the area.  The APE in this area also extends 
eastward along Bridge Street to account for improvements proposed at the 
intersection of Bridge and Cook Streets.  The boundary extends 100’ from 
the roadway centerline to encompass properties that may potentially be 
visually impacted by the installation of traffic signals at the intersection. 
 
The survey boundaries extend beyond the APE near Memorial Bridge to 
encompass the National Register-listed John Paul Jones Memorial Park, as 
well as all of the properties adjacent to the Park itself, and a neighborhood 
along Water Street and Stimson Street to the west, which was assessed as a 
potential National Register-eligible historic district.  The boundaries also 
extend to encompass the Route 1 Bypass, which was assessed for its 
potential as a linear historic district, based on New Hampshire’s recent 
determination that the segment of the Bypass within that state is NR-
eligible, and the shared history that the highway has in both states.  The 
boundaries also encompass the Portsmouth Naval Shipyard rail spur, which 
was assessed for its potential as a linear resource associated with the NR-
listed Portsmouth Naval Shipyard.  The survey boundaries for both of these 
resources were defined within the right-of-way along both corridors. 
 

  

E. Survey Methodology: 1. Describe background research method. 
 

 The National Register Information System and Maine Historic Preservation 
Commission files were consulted to determine if there are any properties 
within the APE that are listed in, or officially determined eligible for listing 
in, the National Register. The surveyor also consulted MHPC staff to 
determine if any properties within the APE had previously been surveyed.   
 

 2. Describe field research method. 
 

 Once background research was completed, the surveyor conducted an initial 
drive through the project area and determined there were resources present 
greater than forty-five years of age. Next, the surveyor walked the project 
area and recorded on MHPC survey forms all previously unrecorded 
buildings, structures, sites, objects, and landscape features within the 
boundaries that appeared to be forty-five years old or older.  Color digital 
and black-and-white film photographs were taken of each resource.  
 
 

 3. Did you undertake a file search at MHPC for NR or previously recorded properties? 
 

 Yes. 
  

III. SURVEY FINDINGS 

 
  

A. Acres: Provide the total number of acres within the survey boundaries. 

Approximately 82 acres 
  

  

B. Setting: Provide a general overview of the setting, including topography, development, and landscape. 

 The topography of the village of Kittery Foreside, the community 
immediately along the Piscataqua River between Spruce Creek and Spinney 



Creek, rises gently up and away from the river toward the north.  Several 
islands of varying size line the river through this area, including Badger’s 
Island and Seavey Island (the location of the Portsmouth Naval Shipyard), 
which divide the Piscataqua into two channels.  Three major landmarks, 
namely, the Sarah Mildred Long Bridge and Route 1 Bypass, the Memorial 
and Badger’s Island Bridges, and the Naval Shipyard, dominate the 
landscape.  The street side and front lawns of residences throughout Kittery 
Foreside are scattered with shade trees.  Moderately wooded land nestles 
between the more densely developed areas, while shrubs and other low 
woody growth dominate the edges of intertidal land. 
 
Development in Kittery Foreside is fairly dense, with a concentration of 
nineteenth century residential development centered along Route 1 
immediately to the north of Badger’s Island, another residential area dating 
to the late-nineteenth and early-twentieth centuries located near the Route 
1 Bypass in an area known as Oak Terrace.  Naturally, this area was 
developed early in response to favorable conditions for shipbuilding and 
fishing in the area, with several eighteenth and early-nineteenth century 
buildings remaining along with later twentieth century infill development. 

  

C. Number of Resources 
Recorded: 

Count each individually recorded building, structure, object, or site. Do not include farmstead forms or continuation sheets in 
this count. 

 115 resources recorded, including 15 linear features. 
  

D. Previously 
Inventoried Properties: 

Address whether any of the resources had been previously surveyed. If so, how many, and how were these properties 
represented and evaluated within the current project? 

 Four bridges located within the project area, two on the Route 1 Bypass and 
one along Route 1, were previously inventoried during the Historic Bridge 
Survey.  Inventory forms from that survey were included in this survey 
along with recent photographs and linear feature forms, as part of survey of 
the Route 1 Bypass.  Inventory forms are included for the remaining 
bridges, the Badger Island Bridge and the PNSY rail/vehicular/pedestrian 
bridge, but new photos were not taken. 
 
In addition, the John Paul Jones Memorial Park was previously listed in the 
National Register, though it had not been inventoried.  It was inventoried for 
this survey. 

  

E. Types of Properties: 1. Summarize general trends within the project area: commercial, residential, urban, rural, etc. 
 

 The project area generally encompasses two areas of residential 
development, both centered on the Piscataqua River.  The settlement on 
Badger’s Island and to the north includes several early twentieth century 
businesses, as well as residences converted to commercial uses or health 
care practices.  The settlement within the village of Kittery Foreside typically 
follows suburban patterns.  Houses in this area are grouped fairly closely, 
with enough space between the dwelling and the street for a modest front 
lawn, and enough space between houses for a driveway and garage.   

 2. Summarize the age, style, and condition of the resources within the project area. 
 

 Residences and businesses on Badger’s Island and in the village proper at 
Kittery Foreside typically date to the mid-nineteenth to mid-twentieth 
centuries, with Italianate style architecture predominating.  Examples of 
Greek Revival, Second Empire, Queen Anne and Arts and Crafts style 



architecture can also be found, as well as vernacular construction.  The 
majority of the residences and businesses in this area are in good condition, 
though many have lost certain aspects of integrity due to modern 
alterations. 
 
Residences in Oak Terrace typically date to the late nineteenth to early 
twentieth centuries, with examples of Queen Anne and Colonial Revival style 
architecture present among several examples of vernacular construction.  
These residences are in good condition, again, despite modern alterations 
that have reduced their historic integrity. 
 
On Bridge Street, residences range in age from the late eighteenth century 
through the mid-twentieth century.  A mid-nineteenth century Remick family 
crypt can also be found in this area.  Architectural styles present include the 
Georgian, Federal, Arts and Crafts, Colonial Revival and ranch styles.  Most 
of the dwellings are in good condition, though a few are only in fair condition 
due to deterioration.  Again, a fair number have lost integrity of design, 
materials and workmanship due to modern alterations. 
 
The Route 1 Bypass is a major linear feature present in the landscape.  It 
retains its historic integrity, and is easily distinguished as an early- to mid-
twentieth century four-lane divided highway.  It incorporates several 
overpasses, a railroad tunnel, and several interchanges in its design. 
 
The Portsmouth Naval Shipyard spur line is another substantial landscape 
feature.  It, too, retains its integrity, and clearly depicts early twentieth 
century railroad design, though its significance lies in its connection to the 
Navy Yard.  The rail spur incorporates a small stone culvert, a highway 
overpass, several at-grade crossings and a combination 
vehicular/rail/pedestrian bridge in its design. 

 3. Describe in detail any potentially eligible individual properties or historic districts. 
 

 The Warren’s Lobster House sign is an enameled billboard-type sign 
supported by a steel framework, with two identical boards, one facing north 
and the other facing south.  The sign stands to the eastern side of Route 1, 
south of the intersection with Water Street.  It is constructed atop the flat 
concrete roof of a cinder block storage structure owned by Warren’s Lobster 
House.  The sign depicts a lobster with its claws pointing to the motto: 
“Every meal is a pleasant memory”.  The sign also boasts a large white 
arrow that wraps around the top of the sign. The arrow is filled with white 
light bulbs, which originally flashed every night.  The arrow is capped with 
red letters that spell out ‘Warren’s’.  The Lobster House sign was erected in 
1940 when the Warrens first opened their six-seat lobster house and clam 
bar for business. It was designed as a double-sided sign, intended to catch 
travelers either before they left Maine on Memorial Bridge, or just after they 
arrived in the state.   
 
The US Route 1 Bypass is a 1.67 mile long four-lane divided highway that 
extends in a northeasterly direction from the Maine-New Hampshire state 
boundary to US Route 1, north of the Route 1/Route 236 rotary.  The Route 
1 Bypass was constructed between 1938 and 1940, and represents not only 
an early example of modern divided highway design, but also stands as an 
uncommon example of bypass construction, spanning a major river and 
crossing state boundaries.  Unlike the New Hampshire segment, the Bypass 



in Maine has undergone very few alterations since its construction.  The 
construction of an interchange loop running beneath the Long Bridge along 
Oak Terrace in 1950 and the reconfiguration of the interchange at the 
rotary, with construction of a new overpass bridge, in 1942 constitute the 
principal alterations to the Bypass over the years. 
 
The Portsmouth Naval Shipyard spur line is a 1.14 mile long rail spur that 
winds its way along the banks of the Piscataqua River from the Sarah 
Mildred Long Bridge eastward to Wentworth Street, from which it turns 
southerly toward the Navy Yard Bridge.  The line passes under Route 103 
(Government Street), and crosses Route 1, Pine Street and Wentworth 
Street at grade.  The portion of the line from the Long Bridge to Wentworth 
Street was originally constructed in 1888 as part of the York Harbor & Beach 
Railroad.  This rail line connected tourists disembarking the Boston & Maine 
Railroad at Kittery Junction with destinations at Kittery Point, York Harbor 
and York Beach.  The spur, extending southward from the Y.H. & B.R.R. 
main line, was constructed in 1901 to aid in the modernization of the 
Portsmouth Naval Shipyard.  Though the Y.H. & B.R.R. was abandoned in 
the 1950s, the rail spur to the Navy Yard continued to haul freight long 
after. 

  

F. NR Eligibility: 1. Address resource integrity, NR criteria, area of significance and period of significance. 
 

 The sign at Warren’s Lobster House retains integrity of design, materials, 
workmanship, location, setting, feeling and association.  It appears to be 
eligible for the National Register under Criteria A and C at the state level, for 
its contribution to the understanding of twentieth century tourism in coastal 
New England and advertising art.  The period of significance ranges from 
1940 through 1993, when the sign was refurbished.  Though this sign is 
closely related with the restaurant and lobster pound nearby, the buildings 
have undergone extensive alterations over the years, the most recent being 
the application of vinyl replacement siding and the installation of vinyl 
replacement windows, resulting in a loss of integrity of design, materials and 
workmanship that makes the buildings ineligible for the National Register. 
 
The Route 1 Bypass retains integrity of design, materials, location, setting, 
feeling and association.  It has lost integrity of workmanship over time due 
to the passage of time, alterations and maintenance over the years, by its 
very nature.  It appears to be eligible for the National Register under Criteria 
A and C at the state level, as one of the earliest modern four-lane divided 
highways designed and constructed in Maine.  The period of significance 
ranges from 1940 through the present. 
 
The Portsmouth Naval Shipyard spur line retains integrity of design, 
materials, location, setting and association. It has lost integrity of 
workmanship over time due to the passage of time, alterations and 
maintenance over the years, by its very nature, as well as integrity of 
feeling due to long periods of disuse, during which vegetation infringes upon 
the line, and neighbors use the line from day to day as they see fit.  
Nonetheless, it appears to be eligible for the National Register under 
Criterion A for its association with the twentieth century modernization of 
Shipyard operations.  The period of significance ranges from 1901 through 
the present. 
 



 2. For a historic district provide a topographic map showing the limits of the proposed district illustrating street or landscape 
views and all non-historic or non-contributing resources. 
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V. FINDING OF EFFECTS 

 N/A 
  

 



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Town(s): Kittery
PIN #: 16817.00
Surveyor:rt Jergensen, Michaela Jergensen
Survey Date: 5/5/2010

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

1 7 Badger Island West Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

2 6 Badger Isalnd West Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

3 8 Badger Island West Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

4 Northwest of Memorial BKittery No No

distinctive design or 
method of construction; 
not representative of a 
master; or possessing 

high artistic value



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

5 1 One Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

6 3 Island Avenue Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

7 5 Isalnd Avenue Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

8 5 Island Avenue Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

9 9 Island Avenue Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

10 9 Island Avenue Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

11 10 Island Avenue Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

12 11 Water Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

13 11 Water Street Kittery Yes No A & C

Retains integrity of 
design, materials, 

workmanship, location, 
setting, feeling and 

association.

14 13 Water Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

15 13 Hunter Avenue Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

16 11 Hunter Avenue Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

17 11 Hunter Avenue Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

18 7 Hunter Avenue Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows 

19 7 Hunter Avenue Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

20 5 Hunter Avenue Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

21 5 Hunter Avenue Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
door and siding

22 3 Hunter Avenue Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

23 3 Hunter Avenue Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

24 1 Hunter Avenue Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

25 85 Government Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

26 70 Government Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

27 72 Government Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

28

John Paul Jones 
Memorial Park, 
bounded by Hunter 
Avenue and 
Newmarch Street, 
Government Street 
and Water Street Kittery Yes No NR-listed

29
John Paul Jones 
Memorial Park Kittery Yes No NR-listed

30
John Paul Jones 
Memorial Park Kittery Yes No NR-listed

31
John Paul Jones 
Memorial Park Kittery Yes No NR-listed

32
John Paul Jones 
Memorial Park Kittery Yes No NR-listed

33 2 State Raod Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

34 93 Government Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

35 93 Government Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

36 2 Newmarch Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

37 4 Newmarch Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

38 4 Newmarch Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

39 8 Newmarch Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

40 12 Newmarch Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

41 16/1Newmarch Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding and 
change of original plan

42 20/2Newmarch Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

43 6 Water Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

44 6 Water Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and change of 

use

45 17 Water Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

46 19 Water Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

47 8 Water Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

48 10 Water Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

49 10 Water Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

50 27 Water Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

51 24/2Stimson Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

52 20/2Stimson Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

53 21 Stimson Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

54 21 Stimson Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

55 18 Stimson Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

56 18 Stimson Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

57 19 Stimson Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

58 19 Stimson Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

59 16 Stimson Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

60 16 Stimson Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

61 14 Stimson Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

62 14 Stimson Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

63 12 Stimson Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

64 10 Stimson Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

65 10 Stimson Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

66 10 Stimson Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

67 16/1Oak Terrace Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

68 16/1Oak Terrace Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value



Surveyed and Eligible Properties Matrix
ME-NH Connections Study 16817.00 

Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

69 12,1Oak Terrace Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

70 3 Oak Terrace Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

71 7,9 Oak Terrace Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

72 7,9 Oak Terrace Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

73 11 Oak Terrace Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

74 11 Oak Terrace Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding
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Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

75 30 Bridge Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

76 28 Bridge Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

77 28 Bridge Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

78 2,4 Old Post Road Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

79 22 Bridge Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

80 18 Bridge Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding
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Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

81 13 Bridge Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

82 13 Bridge Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

83 11 Bridge Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

84 11 Bridge Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value
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Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

85 12 Bridge Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

86 9 Bridge Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

87 9 Bridge Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

88 10 Bridge Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

89 West of Cook St Kittery No No Tomb and headstones
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Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

90 8 Bridge Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

91 7 Bridge Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

92 6 Bridge Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

93 1 Moore's Court Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

94 3 Moore's Court Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding
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Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

95 7 Moore's Court Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

96 2 Bridge Street Kittery No No

Loss of integrity of 
design, materials and 
workmanship due to 

replacement of original 
windows and siding

97 2 Bridge Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

98 2 Bridge Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value
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Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

99 106/Government Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

100 ## Government Street Kittery No No

Not exemplary of a 
distinctive design or 

method of construction; 
not representative of a 
master; or possessing 

high artistic value

101

yp ,
1.67 mi. roadway 
between ME-NH 
state line and US 
Route 1 Kittery Yes No A & C

Retains integrity of 
design, materials, 

location, setting, feeling 
and association

102

Bridge Street 
interchange, 0.28 
mi. from ME-NH line Kittery Yes No A & C

Retains integrity of 
design, materials, 

location, setting, feeling 
and association

103

Oak Terrace 
interchange, 0.33 
mi. from ME-NH line Kittery Yes No A & C

Retains integrity of 
design, materials, 

location, setting, feeling 
and association

104

B&M Railroad 
Tunnel, 0.43 mi. 
from ME-NH line Kittery Yes No A & C

Retains integrity of 
design, materials, 

location, setting, feeling 
and association
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Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

105

Eliot Road Overpass, 
0.60 mi. from ME-NH 
line Kittery Yes No A & C

Retains integrity of 
design, materials, 

location, setting, feeling 
and association

106

US Route 1 
interchange, 1.25 
mi. from ME-NH line Kittery Yes No A & C

Retains integrity of 
design, materials, 

location, setting, feeling 
and association

107

Kittery Overpass, 
1.30 mi. from ME-NH 
line Kittery Yes No A & C

Retains integrity of 
design, materials, 

location, setting, feeling 
and association

108

PSNY Rail Spur, 1.2 
mi. rail spur between 
US Route 1 Bypass 
and Portsmouth 
Naval Shipyard Kittery Yes No

Retains integrity of 
design, materials, 

location, setting and 
association

109

Retaining wall, 0.04 
mi. from Sarah 
Mildred Long Bridge Kittery Yes No

Retains integrity of 
design, materials, 

location, setting and 
association

110

Culvert, 0.06 mi. 
from Sarah Mildred 
Long Bridge Kittery Yes No

Retains integrity of 
design, materials, 

location, setting and 
association
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Map No. Address Town

Individually 
Eligible for 

NR

Contributin
g to an NR 

District Criteria Aspects of Integrity

111

Government Street 
Overpass, 0.26 mi. 
from Sarah Mildred 
Long Bridge Kittery Yes No

Retains integrity of 
design, materials, 

location, setting and 
association

112

Signal post, 0.30 mi. 
from Sarah Mildred 
Long Bridge Kittery Yes No

Retains integrity of 
design, materials, 

location, setting and 
association

113

Route 1 crossing, 
0.49 mi. from Sarah 
Mildred Long Bridge Kittery Yes No

Retains integrity of 
design, materials, 

location, setting and 
association

114

Siding, 0.70 - 0.80 
mi. from Sarah 
Mildred Long Bridge Kittery Yes No

Retains integrity of 
design, materials, 

location, setting and 
association

115

Pine Street crossing, 
0.83 mi. from Sarah 
Mildred Long Bridge Kittery Yes No

Retains integrity of 
design, materials, 

location, setting and 
association

116

Wentworth Street 
crossing, 0.89 mi. 
from Sarah Mildred 
Long Bridge Kittery Yes No

Retains integrity of 
design, materials, 

location, setting and 
association
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Affected Environment - The physical features, land, area, or areas to be influenced, or 

impacted, by an alternative alignment under consideration. This term also includes 

various social and environmental factors and conditions pertinent to an area. 

Agency Coordination - A general term referring to the process whereby government 

agencies are afforded an opportunity to review and comment upon transportation 

proposals. 

Alignment Studies - A general term describing engineering work involving the vertical 

and horizontal positioning, the adjusting and refining, and the comprehensive evaluation 

of a trial line or lines through a selected study corridor taking into account all relevant 

features, controls, travel desires, impacts, benefits and costs. Alignment studies are 

typically performed to assess the relative feasibility of a proposed transportation facility. 

Alternative - One of a number of specific transportation improvement proposals, 

alignments, options, design choices, etc., in a defined study area. For a transportation 

project, alternatives to be studied normally include the no-action alternative, an 

upgrading of the existing roadway alternative, new transportation routes and locations, 

transportation systems management strategies, multi-modal alternatives, if warranted, and 

any combinations of the above. 

Archaeologically Sensitive Shorelines – Shores of water bodies determined by the 

Maine Historic Preservation Commission (MHPC) to be likely to yield prehistoric 

artifacts, based on a predictive model using topography, hydrology, and surficial soil 

types to assess sensitivity. 

Archaeologically Sensitive Surficial Deposits – Land forms that are likely locations of 

prehistoric settlements or gathering places, based on a MHPC predictive model that uses 

surficial geology (water bodies, alluvium, lake bottom deposits, glacial outwash, and 

eskers) to assess sensitivity. 

Army Corps of Engineers (USACOE) – A federal agency that administers Section 404 

of the Clean Water Act and Section 10 of the Rivers and Harbors Act; its regulatory 

programs address wetlands and waterways protection. 

Arterials – Roads with high traffic volumes that provide linkage between major cities 

and towns and developed areas, capable of attracting travel over long distances. 

Basically, they provide service to interstate and intercounty travel demand. The arterial 

system typically provides for high travel speeds and the longest trip movements. The 

degree of access control on an arterial may range from full control (freeways) to entrance 

control on, for example, an urban arterial through a densely developed commercial area. 

At-grade –The intersection of two roads, or a road and a railway, that cross at the same 

elevation. 

At-Risk Watershed – Watersheds contributing to water bodies that are at risk of 

eutrophication due to new development and phosphorus-laden runoff. These water bodies 

include public drinking water supplies and waters that currently exhibit algal blooms or 

other signs of eutrophication. At-risk watersheds are defined according to criteria in 

Maine’s Stormwater Law (5 M.R.S.A. § 3331). 
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Attainment Area – A geographic area in which levels of a criteria air pollutant meet the 

health-based primary standard (National Ambient Air Quality Standard) for the pollutant. 

Attainment areas are defined using federal pollutant limits set by the U.S. Environmental 

Protection Agency (EPA). 

Avoidance Alternative - A general term used to refer to any alignment proposal which 

has been developed, modified, shifted, or downsized to specifically avoid impacting one 

or more resources. 

Best Management Practice (BMP) – A structural and/or management practice 

employed before, during and after construction to protect receiving water quality. These 

practices either provide techniques to reduce soil erosion or remove sediment and 

pollutants from surface runoff. 

Biodiversity –The diversity of genes, species, and ecosystems. This term includes the 

entire hierarchy of ecological organization, and encompasses regional ecosystem 

diversity (landscape diversity), local ecosystem diversity (community diversity), species 

diversity, and genetic diversity within populations of a species. 

Carbon Monoxide (CO) – A colorless, odorless, tasteless gas formed in large part by 

incomplete combustion of fuel. Full combustion activities (i.e. transportation, industrial 

processes, space heating, etc.) are the major sources of CO. 

Categorical Exclusion - A classification given to federal aid projects or actions which do 

not individually or cumulatively have a significant impact on the environment. 

Categorical Exclusions do not require extensive levels of environmental documentation. 

CEQ Regulations - Directives issued by the Federal Council on Environmental Quality, 

published in 40 CFR 1500-1508, which governs the implementation of the National 

Environmental Policy Act (NEPA) and the development and issuance of environmental 

policy and procedure for federal actions by public agencies. The regulations contain 

definitions, spell out applicability and responsibilities, and mandate certain processes and 

procedures for state agencies with programs which utilize federal aid funds. 

Collector Roads – Roads characterized by a roughly even distribution of their access and 

mobility functions. These routes gather traffic from local roads and streets and deliver it 

to the arterial system. Traffic volumes and speeds will typically be lower than those of 

arterials. 

Comment Period - The duration of time during which written comments or responses 

may be submitted to an agency which has distributed a document for review and 

comment. It can be applicable to all types of documents which are circulated, as well as 

to formal presentations such as those which may be given by transportation department 

officials at a public hearing. 

Community Water Supply – A public water system that serves at least 25 residents 

throughout the year; comprised of one or multiple wells or reservoirs. 

Conceptual Mitigation - The early, generalized identification of design, operational, or 

construction measures considered to avoid, minimize or compensate for anticipated 

environmental consequences. Typically, conceptual mitigation represents ideas talked 

about prior to the concluding stages of an environmental study. 
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Concurrence - Determination by the agency that information to date is adequate and the 

project can advance to the next stage of project development.  

Construction Phase - The phase of the transportation project development process 

which involves in the physical act of building by a contractor the proposed project to all 

plans and specifications developed during final design. 

Controlled-Access Highway – A highway that provides limited points of access and 

egress. Freeways, such as I-95, are controlled access highways in which access points 

occur only at interchanges. These highways serve mobility needs, and are designed to 

accommodate higher travel speeds. 

Cooperating Agency - Any organization, other than the lead agency, which has 

jurisdiction by law or special expertise with respect to any environmental impact 

involved in a proposed action. 

Cost Effectiveness – Cost effectiveness is an economic measure used to evaluate and 

compare the corridors of a study. Cost effectiveness is defined as the present value of a 

gross regional product (GRP) growth per dollar of construction cost. In this way, cost 

effectiveness compares the relative future economic benefits against the size of the 

investment required to generate those benefits. 

Cumulative Impacts – The impacts on the environment that result from the incremental 

impact of a project when added to other past, present, and reasonable foreseeable future 

actions regardless of what agency or person undertakes such other actions. 

Daily Traffic Volume – The number of vehicles that use a given roadway over a 24-hour 

period in both directions. 

dB – Unit of measurement of sound level. A unit used to express relative difference in 

power or intensity, usually between two acoustic or electric signals, equal to ten times the 

common logarithm of the ratio of the two levels. 

dBA –An abbreviation for A-weighted decibel. The decibel is a unit used to describe 

sound pressure levels on a logarithmic scale. For community noise impact assessment, an 

A-weighted frequency filter is used to approximate the way humans hear sound. 

Deciduous – Refers to woody vegetation, such as oak or maple trees, that shed their 

leaves after the growing season. 

Deer Wintering Yard – Areas of softwood-dominated forest that provide food resources 

and shelter for deer during severe winter conditions. 

Demand – Vehicular traffic demand (volume) on a given highway segment, expressed in 

vehicles per day (vpd). 

Demand Shift – The change in demand (volume) on a given highway segment, 

expressed in vehicles per day (vpd). Demand shifts can be caused by new corridors that 

provide a faster and/or shorter travel route. 

Design Hour Volume (DHV) – The hour used for geometric design of highways, 

typically the 30th highest traffic volume of the year. 
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Direct Effects - Effects caused by a given action and occurring at the same time and 

place. Changes in noise levels, fill discharges in wetlands, and changes in visual 

conditions are some examples of direct effects. 

Disadvantaged Population – A group of people, living in one area, who have a median 

income below the federal poverty level, or who exhibit other indicators of economic 

disadvantage. 

Draft Environmental Impact Statement (DEIS) – The document prepared by the 

Federal Highway Administration (FHWA) in accordance with FHWA National 

Environmental Policy Act (NEPA) regulations (23 CFR Part 771). These regulations 

require that the EIS evaluate all reasonable alternatives considered, discuss the reasons 

that alternatives have been eliminated from detailed study, summarize the studies, 

reviews, consultations, and coordination required by environmental laws and Executive 

Orders. 

Early Coordination - Communication undertaken near the beginning of the 

transportation study development process to exchange information and work 

cooperatively with agencies and the public in an effort to determine the type and scope of 

studies, the level of analysis, and related study requirements. 

Edge Habitat – An area along a transitional zone between two or more vegetation cover 

types that provide feeding, breeding, nesting, or cover habitat for wildlife. 

Endangered Species – Any species which is in danger of extinction throughout all or a 

significant portion of its range. 

Engineering - A general term which refers to the systematic analysis and development of 

measurable physical data, using applied mathematical, scientific, and technical principles, 

to yield tangible end products which can be made, produced, and constructed. 

Environment - The complex of social, natural, and cultural conditions which are present 

in the physical surroundings. 

Environmental Assessment - A document prepared for federal actions which are not 

categorical exclusions and which do not clearly require an EIS. An environmental 

assessment provides the analysis and documentation to determine if an EIS or a Finding 

of No Significant Impact should be prepared. 

Environmental Baseline - An inventory or summary assessment of environmental 

features present within a study area, usually performed during systems planning or early 

project development. This activity is used to provide environmental impact information 

as a basis for developing alternatives. 

Environmental Feature - A general term to denote resources or objects, located in or 

adjacent to an existing or proposed transportation corridor. Features may include natural 

or physical resources, important structures, communities’ facilities, topographic features, 

and certain other land uses. 

Environmental Justice – Executive Order 12898 requires each federal agency to “make 

achieving environmental justice part of its mission by identifying and addressing 

disproportionately high and adverse human health or environmental impacts on minority 

populations and low-income populations.” 
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Essential Fish Habitat (EFH) – Those waters and substrate necessary to fish for 

spawning, breeding, feeding, or growth to maturity, as defined by the regional Fishery 

Management Council. 

Farmland Protection Policy Act (FPPA) – A statute enacted in 1981 by the United 

States Department of Agriculture (USDA) to ensure that significant agricultural lands be 

protected from conversion to non-agricultural uses. For highway projects receiving 

federal aid, the regulations promulgated under the FPPA (7 CFR Part 658, 1984) require 

a state highway authority (MaineDOT) to coordinate with the USDA Natural Resources 

Conservation Service. The FPPA regulates four types of farmland soils; prime farmland, 

unique farmland, farmland of state-wide importance, and farmland of local importance. 

Farmland Soils – Soils suited to producing crops; those with soil quality, growing 

season and moisture supply needed to produce a sustainable yield when treated and 

managed using acceptable methods. Specifically, farmland soils are those soil types 

designated by the Natural Resources Conservation Service (NRCS) in accordance with 

the Farmland Protection Policy Act (FPPA) of 1981 by the United States Department of 

Agriculture (USDA). 

Farmland Soils of Statewide Importance – Soils that are nearly Prime Farmland and 

that produce high yields of crops when treated and managed according to acceptable 

farming methods (see definition of “Prime Farmland Soil”). 

Feasibility Study - A general term that refers to various types of systematic evaluations 

carried out to better assess the desirability or practicality of further developing a proposed 

action. Such studies are typically performed during the planning stages. 

Federal Emergency Management Agency (FEMA) – A former independent agency 

that became part of the new Department of Homeland Security in March 2003 – is tasked 

with responding to, planning for, recovering from and mitigating against disasters. 

Federal Highway Administration (FHWA) – The branch of the U.S. Department of 

Transportation responsible for administering the funding of federal-aid highway projects. 

Federal-Aid System – The federal-aid system consists of those routes within Maine that 

are eligible for the categorical federal highway funds. 

Federal Register - A daily publication of the U.S. Government Printing Office which 

contains notices, announcements, rulemaking and other official pronouncements of the 

administrative agencies of the U.S. Government. Various announcements and findings 

related to specific environmental matters and transportation projects and activities appear 

in this publication. 

Final Design Phase - The phase of the transportation project development process which 

involves the preparation of detailed working drawings as well as specifications and 

estimates for approved transportation projects. 

Final Environmental Impact Statement (FEIS) – The document prepared after 

circulation of a DEIS (or SDEIS) and consideration of comments received. FHWA 

NEPA regulations (23 CFR Part 771.125) require that the FEIS identify a preferred 

alternative, evaluate all reasonable alternatives considered, discuss and respond to 
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substantive comments on the EIS, summarize public involvement, and describe the 

mitigation measures that will be incorporated into the proposed action. 

Floodplain – The level area adjoining a river channel inundated during periods of high 

flow. 

Floodway – The channel of a stream, plus any adjacent floodplain areas, that must be 

kept free of encroachment in order that the 100-year flood is carried without substantial 

increases in flood heights. 

FONSI - A Finding of No Significant Impact is a document by a federal agency that 

briefly presents the reasons why an action, not otherwise excluded (§ 1508.4), will not 

have a significant effect on the human environment and for which an environmental 

impact statement therefore will not be prepared. It shall include the environmental 

assessment or a summary of it and shall note any other environmental documents related 

to it (§ 1501.7(a)(5)). If the assessment is included, the finding need not repeat any of the 

discussion in the assessment but may incorporate it by reference. 

Forest Block – Units of forest uninterrupted by roadways or other disturbance. 

Fragmentation – Subdivision of a forest or other habitat into isolated patches by roads, 

land clearing, or other human or natural alterations of the landscape, accompanied by the 

loss of a certain portion of the original habitat. 

Functional Conflict – Highways provide a balance between providing access (with 

multiple access points) and mobility (with limited access points). Freeways are designed 

to maximize mobility and serve regional traffic demands as opposed to local roads (or 

collectors) that provide multiple access points to adjacent land uses (residences or 

businesses). Functional conflicts arise when regional traffic that would be better served 

on a freeway, uses local roads. 

Geographic Information System (GIS) – A computer-based application used to 

perform spatial analysis. 

Geometric Deficiency – A deficiency that occurs when a highway’s geometric 

characteristics (lane width, shoulder width, horizontal curvature, vertical grade, etc.) do 

not meet prevailing design standards. 

Geometric Design - Those engineering activities involving standards and procedures for 

establishing the horizontal and vertical alignment and dimensions of a highway. 

Glacial Outwash – Surficial sand and gravel sediments deposited ahead of a glacier by 

glacial meltwater. 

Grade – The slope of a road along the direction of travel, normally characterized by the 

vertical rise per unit of longitudinal distance. 

Grade separation – The intersection of two roads, or a road and a railway, that cross at 

different elevations. One roadway overpasses or underpasses the other roadway with a 

structure(s). 

Gross Regional Product (GRP) – Gross Regional Product is one of the major economic 

indices of the socio-economic development of a region. GRP is equal to the total of added 
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values in the regional economic industries, estimated as a difference between production 

and intermediate consumption. 

Groundwater Recharge Protection Areas – Areas of land designated by water resource 

agencies through which rainwater or snowmelt percolate and replenish the underlying 

aquifer in the area of a public well. These areas require special protection because they 

directly affect the quality and safety of the public drinking water supply. 

High Crash Location (HCL) – A High Crash Location is an intersection or highway 

segment that experiences an abnormally high number of crashes relative to the traffic 

demands that are served. For the State of Maine, the Maine Department of Transportation 

identifies HCLs. 

Highway Reconstruction/Rehabilitation – Reconstruction of an existing highway is 

undertaken when the pavement structure or alignment of the existing facility is deficient. 

Reconstruction includes removal and replacement of the entire pavement structure, 

significant changes in the vertical or horizontal alignment, or addition of lanes. 

Rehabilitation includes resurfacing and other minor repairs intended to extend the service 

life of the existing facility and enhance highway safety. 

Historic Resources – Properties, structures and districts that are listed in or have been 

determined to be eligible for listing in the National Register of Historic Places. 

Hourly Traffic Volume – The number of vehicles that use a given road over a 1-hour 

period. 

Hydric Soils – Soils that are saturated, flooded, or ponded long enough during the 

growing season to develop at least temporary conditions where there is no free oxygen in 

the soil around the roots. Hydric soils correspond to federally and state regulated 

wetlands in many circumstances. 

Hydrologic Regime – The frequency and duration of inundation or soil saturation of a 

given area. 

Impacts - A term to describe the positive or negative effects upon the natural or human 

environment as a result of a specific project or projects. 

Impervious Surface – Relating to hydrology. A surface through which precipitation 

cannot penetrate, causing direct runoff or perching (examples include asphalt paving 

roofs, and densely compacted gravel). 

Independent Utility - The ability of a transportation improvement to be usable and be a 

reasonable expenditure even if no additional transportation improvements in the area are 

made. 

Indirect Effects - Effects caused by a given action, occurring later in time or farther 

removed in distance but which are reasonably foreseeable. Induced changes to land use 

patterns, population density or growth rate are examples. 

Interagency Meeting - One of several scheduled gatherings held during the 

transportation project development process to present project studies and data to 

government agencies and to receive comments and responses to assist in further project 

development. Typically, these meetings are held to discuss such data as plans of study, 
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project need analyses, alternatives analysis information, elimination of and selection of 

alternates, and environmental documents. 

Interstate – A freeway-type highway that is part of the National Highway System. 

Interstate Highway System – The network of Interstate Highways established by the 

Federal-Aid Highway Act of 1956. The statute established a 41,000-mile network of 

controlled-access highways (expanded to 42,000 miles by legislation in 1968) intended to 

connect all metropolitan areas with populations greater than 50,000 and all state capitals. 

Integrated Transportation Decision-making (ITD) Process - The requirements of 

Maine's Sensible Transportation Policy Act (STPA) and the National Environmental 

Protection Act (NEPA) have been integrated within a single integrated transportation 

decision-making (ITD) process to guide the planning of new transportation construction 

projects in Maine. 

Intelligent Transportation Systems (ITS) - The application of technology to goods and 

people movement in order to reduce delay and improve safety. The main applications of 

ITS in place today involve the monitoring of real time traffic flows and weather 

conditions and transmitting this information to the appropriate authorities and the 

motoring public. The authorities use this information to send the response teams to the 

scene of an accident, whether it be emergency medical teams or a hazardous material 

team. The motoring public is alerted to potential hazards or delays on roadways through 

the use of highway advisory radio (HAR), variable message signs (VMS), or broadcast 

radio traffic reports. 

Labor Market Area (LMA) – Labor market areas are regional areas with a high 

concentration of employment opportunities. These are economically integrated units 

within which workers may readily change jobs without changing their place of residence. 

Lacustrine – Of and related to lakes. 

Land and Water Conservation Fund – A system for funding Federal, State and local 

parks and conservation areas, created by the Land and Water Conservation Fund Act of 

1964. 

Lead Agency - The federal project proponent taking primary responsibility for preparing 

an environmental document. 

Legal Notice - A formal announcement or finding published in a periodical or newspaper 

to provide official public notice of an action or approval which is of public interest. 

Level of Detail - A general term referring to the amount of data collected, and the scale, 

scope, extent, and degree to which item-by-item particulars and refinements of specific 

points are necessary or desirable in carrying out a study. Level of detail is an important 

factor in the quality of a study, the overall study costs, and the length of time needed to 

perform study work. 

Limited-Access Facility – A highway where access to abutting properties is restricted or 

limited by control of the right-of-way. 

Link – A new or existing highway segment between two defined end-points. 
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Local Roads and Streets – All public roads and streets not classified as arterials or 

collectors will have a local classification. Local roads and streets are characterized by 

many points of direct access to adjacent properties and have relatively minor role in 

accommodating mobility. Speeds and traffic volumes are usually low. 

Logical Termini - Features such as cross route locations that are considered rational end 

points for a transportation improvement and which serve to make it useable. 

Magnuson-Stevens Fishery Conservation and Management Act – Legislation (16 

U.S.C. 1855(b)) governing all fisheries resources within 320 kilometers (200 miles) of 

the U.S. coast that established regional Fishery Management Councils and required the 

preparation of Fisheries Management Plans. 

MaineDOT Highway Design Guide – A tool developed by the Maine Department of 

Transportation that provides guidance for the design of roads and highways in the State 

of Maine in addition to the Federal Highway Administration design criteria. 

Maine’s Sensible Transportation Policy Act (STPA) – Maine’s Sensible 

Transportation Policy Act is a state law enacted in 1991 by the citizens of Maine that 

provides a decision making framework for examining a range of alternatives. The STPA 

is applicable to transportation planning decisions, capital investment decisions, and 

project selection decisions made by the Maine Department of Transportation. 

Major Collector Road – Collector Roads that tend to serve higher traffic volumes than 

other Collector Roads. Major collector roads typically link arterials. Traffic volumes and 

speeds will typically be lower than those of Principal Arterials. 

Mesoscale Air Quality Analysis – A regional-level analysis of air for chemical 

constituents 

Microscale Air Quality Analysis – An analysis of air for chemical constituents, 

typically conducted for a small study area such as an intersection. 

Minor Arterial – Minor arterials are highways that tend to link Collector Roads to 

Principal Arterials and serve lower traffic volumes than typical arterials. Minor Arterials 

are also typically designed at lower travel speeds than Principal Arterials. 

Mitigation – Actions that avoid, minimize, or compensate for potential adverse impacts. 

Mitigation Measures - Specific design commitments made during the environmental 

evaluation and study process which serve to moderate or lessen impacts deriving from the 

proposed action. In accordance with CEQ, mitigation includes avoidance, minimization, 

rectification, reduction and compensation. 

National Ambient Air Quality Standards (NAAQS) – The prescribed level of 

pollutants in the outside air that cannot be exceeded during a specified time in a specified 

geographic area. 

National Environmental Policy Act of 1969, as amended (NEPA) – The federal 

legislation that requires an interdisciplinary approach in planning and decision-making 

for federal-aid actions. The Act includes requirements for the contents of environmental 

impact statements that are to accompany every recommendation for major federal actions 

significantly affecting the quality of the human environment. The interdisciplinary study 
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approach includes the analysis of potential impacts to the natural, social and economic 

environment. 

National Highway System (NHS) – The National Highway System is a system of those 

highways determined to have the greatest national importance to transportation, 

commerce and defense in the United States. It consists of the Interstate highway system, 

logical additions to the Interstate system, selected other principal arterials, and other 

facilities that meet the requirements of one of the subsystems within the NHS. 

National Historic District – An area, comprising numerous buildings and their setting, 

identified as historic in the National Register of Historic Places. 

National Priority List (NPL) – The “Superfund” statute (42 U.S.C. Sect. 9601) requires 

the EPA to establish a National Priorities List of sites which are to be given top priority 

consideration for removal of hazardous substances and remedial action. 

National Register of Historic Places (National Register) – A list of structures, sites and 

districts of national historical significance as determined by the Advisory Council on 

Historic Preservation under the National Historic Preservation Act of 1966, as amended. 

National Wetlands Inventory (NWI) – A program administered by the U.S. Fish and 

Wildlife Service for mapping and classifying wetland resources in the United States. 

Natural Resources Conservation Service (NRCS) – Formerly the Soil Conservation 

Service, NRCS is a department within the United State Department of Agriculture that is 

responsible for administering the Farmland Protection Policy Act. 

Needs Analysis - Data collection and analysis to document the purpose and need for the 

project. This document may draw on any number of transportation, master planning, 

socioeconomic, traffic, safety, system linkage, growth management or other community 

or regional issues of importance.  

New Location Highway – A highway proposed to be constructed on land not currently 

used for transportation facilities. 

Nitrogen Oxides (NOx) – Nitric oxide (NO) and Nitrogen dioxide (NO2) are 

collectively referred to as oxides of nitrogen (NOx). NO forms during high temperature 

combustion process. NO2 forms when NO further reacts in the atmosphere. NOx reacts 

with the sunlight to form ozone, a colorless gas associated with smog or haze conditions. 

Ozone is a pollutant regulated by the Clean Air Act Amendments of 1990. 

No-Build Alternative - Normally includes short-term, minor restoration types of 

activities (e.g. safety and maintenance improvements) that maintain continuing operation 

of an existing facility. The no-build alternative serves as a baseline for the comparison of 

other alternatives. 

Noise Abatement Criteria (NAC) – Noise levels measured in decibels that are used as a 

basis of comparison for evaluating the impact from predicted design year noise and for 

determining whether noise abatement measures should be considered. 

Noise Abatement Measures – Actions that reduce traffic noise impacts. Noise 

abatement measures can be traffic management measures, alteration of horizontal and 

vertical alignments, acquisition of property rights for construction of noise barriers, 
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construction of noise barriers, acquisition of real property or interest for buffer zones, or 

noise insulation of public use or nonprofit institutional structures. 

Noise Receptor – Locations that may be affected by noise: Sensitive receptors include 

residences, parks, schools, churches, libraries, hotels, and other public buildings. 

Non-Community Drinking Water System – A public water system that serves at least 

25 persons at least 60 days out of the year and is not a community or a seasonal water 

system. 

Non-Point Source Pollution (NPS) – Pollution of water bodies that does not originate at 

a single specific source such as an industrial discharge or discharge from a wastewater 

treatment plant. Sources of non-point pollution include runoff from highways, 

agricultural fields, golf courses, and lawns. 

Other Principal Arterial – Highways that provide access between arterials and a major 

port, airport, public transportation facility or other intermodal transportation facility. 

Other Principal Arterials tend to serve lower traffic demands than Principal Arterials. 

Outstanding River Segment (ORS) – A section of a river or stream designated by the 

Maine Natural Resources Protection Act (12 M.R.S.A. § 403) for protection because of 

the special resource values of its flowing waters and shorelines. 

Ozone – A gas which is a variety of oxygen. Ozone is a pollutant regulated by the Clean 

Air Act Amendments of 1990. Ground-level ozone is the main component of smog. 

Ozone is not directly emitted by motor vehicles, but is formed when oxides of nitrogen 

react with sunlight. 

Palustrine – The group of vegetated wetlands traditionally called by such names as 

marsh, swamp, bog, fen, and prairie. Palustrine wetlands may be situated shoreward of 

lakes, river channels, or estuaries; on river floodplains; in isolated catchments; or on 

slopes. 

Palustrine Forested Wetland (PFO) – A palustrine wetland dominated by trees, 

commonly referred to as a swamp. 

Palustrine Emergent Wetland (PEM) – A palustrine wetland dominated by herbaceous 

species, typically cattails, sedges and grasses, commonly referred to as a marsh. 

Palustrine Scrub-Shrub Wetland (PSS) – A palustrine wetland dominated by shrubs. 

Peak Hour – The hour of the day when traffic volume on a given roadway is highest. A 

separate peak hour can be defined for morning and evening periods. 

Peak Hour Volume – The traffic volume that occurs during the peak hour, expressed in 

vehicles per hour (vph). Peak hour volumes are typically 10 to 15 percent of daily 

volumes. 

Peak Hour Leq – Represents the noisiest hour of the day/night and usually occurs during 

peak periods of motor vehicle traffic. The Leq is the equivalent sound level measurement, 

which means it averages background sound levels with short-term transient sound levels 

and provides a uniform method for comparing sound levels that vary over time. 
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Permit - Written permission given by a governmental agency to take certain action 

during specific steps of the transportation project development process. Permits may 

include permission for any construction, excavation, depositing of material, or other work 

in navigable waters (Corps of Engineers), permission required for the discharge of 

dredged or fill material into waters of the United States (Corps of Engineers), and 

permission to construct bridges, causeways, and drawbridges in navigable waters (U.S. 

Coast Guard). A permit may also refer certain other clearances or certifications such as a 

clearance from the Federal Aviation Administration for proposed highway construction in 

the vicinity of public use and military airports, and water quality certifications for the 

licensing of an action that would result in a discharge into regulated waters. These 

approvals, plus certain others relating to solid waste management, underground storage 

tanks, coastal zone areas, etc., involve approvals and documentation commonly referred 

to as permits. 

Plan of Study - A detailed, item-by-item outline of the objectives, scope, methodology 

and schedules for the analysis and development of a particular transportation project. 

Posted Speed Limit – The speed posted for a facility based on engineering and traffic 

investigation. 

Preliminary Engineering - A general term to describe early phases of technical studies 

undertaken to determine all relevant aspects of transportation location, to identify feasible 

route alternatives or design options, and to assess various cost and benefit parameters 

before advancing the project into more detailed final design. 

Primary/Direct Impacts – The immediate effects on the social, economic, and physical 

environment caused by the construction and operation of a highway; these impacts are 

usually experienced within the right-of-way or in the immediate vicinity of the highway 

or other element of the proposed action. 

Prime Farmland Soil – Soil map units that are designated by the Natural Resources 

Conservation Service as having the properties needed to produce sustained high yield 

crops when managed with modern farming techniques. 

Principal Arterials – Highways in rural and urban areas that connect urban areas, 

international border crossings, major ports, airports, public transportation facilities or 

other intermodal transportation facilities. 

Project Development - The overall process of advancing a transportation project from 

concept to implementation. Project development typically encompasses environmental 

and engineering tasks including planning, location, preliminary design, final design, and 

construction. 

Public Hearing - A meeting designed to afford the public the fullest opportunity to 

express opinions on a transportation project. A verbatim record (transcript) of the 

proceedings is made part of the project record. 

Public Involvement - These activities which present information to the public, seek 

public comments, and which serve to ensure consideration of public opinion. 

Public Meeting - An announced meeting conducted by transportation officials designed 

to facilitate participation in the decision-making process and to assist the public in 
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gaining an informed view of a proposed project at any level of the transportation project 

development process. Also, such a gathering may be referred to as a public information 

meeting. 

Rare and Exemplary Natural Community – An assemblage of interacting plants and 

animals and their common environment, recurring across the landscape, in which the 

effects of recent human interference are minimal. Rare natural communities are those 

which occur infrequently. Exemplary natural communities are exceptional representatives 

of more common natural communities. 

RCRA Generator – An entity that produces hazardous waste regulated under the 

Resource Conservation and Recovery Act (RCRA) (42 U.S.C. sect. 6901), which 

mandates the appropriate identification, tracking, and disposal of hazardous waste. 

Record of Decision (ROD) – The document, prepared by the Federal Highway 

Administration, that presents the basis for the Federal agency action, summarizes any 

mitigation measures to be incorporated, and documents any required Section 4(f) 

approvals. No Federal agency action may be undertaken until a Record of Decision has 

been signed. A Record of Decision is prepared no sooner than 30 days after the public 

release of the FEIS. 

Relocations – The displacement of a residence, business or other structure from a 

property owner, for public use, that requires the residents or business to be moved to an 

alternate location. 

REMI Model – The REMI Model (Regional Economic Models Inc.) is a widely used 

and accepted econometric model maintained and updated by the Center for Business and 

Economic Research at the University of Southern Maine. 

Riparian – An area of land that encompasses and is contiguous to a stream or other water 

body. 

Riverine – Of and relating to rivers. 

Rural – A rural community is defined as an area with: a population less than 2,500 

persons or; a population between 2,500 and 6,000 persons and a worker-to resident 

worker ratio less than 1.0. 

Safety Deficiency – In the context of this study, a safety deficiency is a highway segment 

or intersection that contains a high crash location (HCL). 

Secondary Impacts – Impacts that are caused by the proposed action and are later in 

time or farther removed in distance, but are still reasonably foreseeable; secondary 

impacts may include induced changes to land use patterns, population density or growth 

rate, and related effects on natural systems, including ecosystems. 

Section 10 of the Rivers and Harbors Act of 1899 (Section 10) – Legislation (33 

U.S.C. Section 403) that resulted in a permit being required from the Army Corps of 

Engineers for projects requiring construction in or over navigable waters, the excavation 

from or dredging or disposal of materials in such waters, or any obstruction or alteration 

in a navigable water (e.g. stream channelization). 
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Section 106 of the National Historic Preservation Act (Section 106) – The National 

Historic Preservation Act of 1966 (16 U.S.C. 470f), Section 106, requires Federal 

agencies to take into account the effect of their undertakings on properties included in or 

eligible for inclusion in the National Register of Historic Places and to afford the 

Advisory Council on Historic Preservation the opportunity to comment on such 

undertakings. 

Section 4(f) of the Department of Transportation Act of 1966 (49 U.S.C., Section 

303) (Section 4(f)) – Legislation protecting publicly owned parks, public recreation 

areas, historic properties or wildlife and waterfowl refuges. The statute states that no 

Department of Transportation project may use land from these areas unless there is 

demonstrated to be no prudent and feasible alternative to using the land, and the project 

includes all possible planning to minimize harm resulting from the use. 

Section 404 of the Clean Water Act (Section 404) – The Federal Water Pollution 

Control Act Amendments of 1972 (33 U.S.C. 401 et seq.) is the enabling legislation for 

protection of waters of the United States by the Army Corps of Engineers and the U.S. 

Environmental Protection Agency. 

Section 6(f) of the Land and Water Conservation Funds Act of 1963 (Section 6(f)) – 

Legislation that provides for the public purchase and preservation of tracts of land. 

Sight Distance – The distance that a driver can see along the roadway before curvature 

or obstructions block the view. 

Significant Impacts - Any number of social, environmental, or economic effects or 

influences which may be brought about as a result of the implementation of a 

transportation improvement. "Significant impacts" may include effects which are direct, 

secondary, or cumulative. The term "significant" is used and interpreted by the FHWA in 

determining which type of NEPA document is appropriate. Categorical exclusions are 

those actions which do not involve significant effects. Environmental Impact Statement 

projects in most cases can and do involve significant impacts. 

Significant Wildlife Habitat – Wildlife habitats, including deer wintering yards, 

waterfowl and wading bird habitat, seabird nesting habitat, and significant vernal pools, 

that are protected under 38 M.R.S.A. § 480-B. 

State Implementation Plan (SIP) – A plan created under The 1990 Clean Air Act 

Amendments (CAAA) that establishes emission reduction requirements for ozone and 

carbon monoxide non-attainment areas. Proposed projects must demonstrate that the 

impacts of their emissions are consistent with the appropriate SIP. 

Stormwater Pollution Prevention Plan (SWPPP) – A plan required for major 

construction projects under the EPA’s National Pollutant Discharge and Elimination 

System (NPDES) general permit for construction activities. The SWPPP is required to 

address measures to prevent erosion, sedimentation, and other potential discharges of 

pollutants to water bodies and wetlands. 

Stormwater Runoff – The portion of precipitation that flows toward stream channels, 

lakes, or other water bodies as surface flow. 
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Study Area - An identified amount of land or topography selected and defined at the 

outset of engineering or environmental evaluations, which are sufficiently adequate in 

size to fully identify, analyze and document impacts and effects for proposed projects 

within its boundaries. 

Study Need - A detailed explanation of the specific transportation problems or 

deficiencies which have generated the search for improvements. It should refer to 

technical information, as necessary, such as measures of traffic efficiency or demand 

(origin-destination patterns, modal links, queue lengths, motorist delays, level of service, 

etc.) and other goals (economic development, safety improvement, legislative directives, 

etc.). Much of this information should be generated by the transportation planning 

process at a very early stage. The explanation of need should be a problem statement 

discussion, not a solution oriented discussion. 

Study Purpose - A broad statement of the overall intended objective to be achieved by a 

proposed transportation facility. Normally, the purpose can be defined in just a few 

sentences. For instance, it may address expanded capacity in a given transportation 

corridor to facilitate the safe and efficient movement of people and goods, or improved 

access to a given area or community. 

Supplemental Draft Environmental Impact Statement (SDEIS) – The document 

prepared by the Federal Highway Administration (FHWA) in accordance with FHWA 

National Environmental Policy Act (NEPA) regulations (23 CFR Part 771.130). An EIS 

shall be supplemented when the Administration (FHWA) determines that: 1) Changes to 

the proposed action would result in significant impacts not evaluated in the DEIS; or 2) 

New information or circumstances relevant to environmental concerns and bearings on 

the proposed action or its impacts would result in significant environmental impacts not 

evaluated in the DEIS. An SDEIS document generally presents new and updated 

information with regard to changes in the study and environment that have occurred since 

the publication of a DEIS. 

Surface Water Supply Watershed – The watershed that contributes to a public drinking 

water supply. 

System Compatibility – System compatibility describes how well alternatives, either 

new highways or upgrades, fit into the existing highway network and the planned 

transportation improvement plan. 

System Continuity – System continuity is defined by how often highways transition 

between wide, higher speed segments to narrow, low speed segments. 

System Linkage - A planning concept referring to the interconnecting of roadways 

which comprise an overall transportation network. A discussion as to how a proposed 

project fits into the existing and future transportation system (network), and how it 

contributes to developing a sound transportation network in an area or region is termed 

"system linkage". In describing the above concept, the terms connector road, missing 

link, gap completion, circumferential link, etc., are sometimes used. 

System Planning - A methodical approach to the formulation of plans and programs for 

safe, efficient, and balanced transportation networks. The process involved with system 

planning includes the setting of goals and objectives, the collection of data of existing 
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conditions, the simulation of future activities, the formulation of alternative planned 

changes, the evaluation of the changes against the desired goals and objectives, and 

decisions as to recommendations that are feasible, desirable, and appropriate. 

Threatened Species – Any species which is likely to become an endangered species 

within the foreseeable future throughout all or a significant portion of its range. 

Traditional Cultural Property (TCP) – A property or site that is eligible for inclusion 

in the National Register of Historic Places because of its association with cultural 

practices or beliefs of a living community that are rooted in that community’s history and 

are important to maintaining the continuing cultural identity of the community. 

Transportation Deficiencies – A highway related facility that is unable to safely and 

efficiently satisfy travel demands because of the intensity of traffic volumes, capacity, 

and/or safety. 

Transportation Demand Management (TDM) – A system of actions whose purpose is 

to alleviate traffic problems through improved management of vehicle trip demand as 

opposed to adding new highway segments. 

Transportation Project Development Process - An interactive, multi-phase series of 

activities typically spanning a period of years which involve comprehensive planning, 

prioritization, detailed engineering and environmental studies, and agency and public 

involvement which lead to the selection, design, and construction of identified 

transportation improvements. 

Transportation Systems Management (TSM) – Relatively low cost measures to 

increase capacity and/or provide safety improvements on the existing transportation 

system. These measures typically include traffic signal timing or phasing adjustments, 

designation of turning lanes at specific intersection or driveways, access management 

improvements, and enhanced signage or markings. 

Unfragmented Habitat Block – An undeveloped area that is not impacted by roads or 

development. 

U.S. Department of Agriculture (USDA) – A federal agency responsible for 

administering programs that address farming issues. 

U.S. Environmental Protection Agency (EPA) – A federal agency responsible for 

administering programs that address environmental issues. 

U.S. Fish and Wildlife Service (USFWS) – A federal agency responsible for addressing 

the protection of fish and wildlife including rare, threatened, or endangered species. The 

USFWS plays an advisory role in the Section 404 regulatory program administered by 

the U.S. Army Corps of Engineers. 

Upgrade – A geometric improvement to an existing highway segment. 

Urban – An urban community is defined as an area with: a population greater than 7,500 

persons or; a population between 2,500 and 7,500 persons and a worker-to resident 

worker ratio greater than 1.0. 
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Vegetation Cover Type – A biological community characterized by certain vegetation 

characteristics, such as hardwood forest, mixed forest, shrub, herbaceous, and urban or 

residential managed vegetation. 

Vehicle-Hours Traveled (VHT) – VHT is a measure of vehicle use and trip time. One 

vehicle traveling one hour constitutes one vehicle-hour. 

Vehicle-Miles Traveled (VMT) – VMT is a measure of vehicle use and trip length. One 

vehicle traveling one mile constitutes one vehicle-mile. 

Vernal pool – A temporary pool of surface water that provides breeding habitat for 

certain amphibian and invertebrate species. 

Volatile Organic Compounds (VOCs) – Colorless gaseous compounds originating, in 

part, from the evaporation and incomplete combustion of fuels. In the presence of 

sunlight VOCs react to form ozone, a pollutant regulated by the Clean Air Act 

amendments. 

Waterfowl and Wading Bird Habitat (WWH) – Wetlands that provide habitat for 

waterfowl (geese, brant, ducks) and wading birds (heron, egrets, bittern, rails), and that 

meet certain criteria for size, quality, and percent open water as established by 

Department of Inland Fish and Wildlife regulations. 

Watershed – A region or area that contains all land ultimately draining to a water course, 

body of water, or aquifer. 

Wellhead Protection Area (WPA) – Areas of land where human activities are regulated 

to protect the quality of ground water that supplies public drinking water wells. 

Wetland – Areas that are inundated or saturated by surface or groundwater at a 

frequency and duration sufficient to support, and that under normal circumstances do 

support, a prevalence of vegetation typically adapted for life in saturated soil conditions. 

Wild and Scenic River – A river or river segment, designated by the National Park 

Service, because of the outstandingly remarkable scenic, recreational, geologic, fish and 

wildlife, historic, cultural or other similar values (16 U.S.C. 1271-1287). 
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December 15, 2010 
 
Re:   Bi‐State Bridge Funding Task Force 
  Delivery of Final Report 
 
Dear Governor John E. Baldacci and Governor John H. Lynch: 
 

We,  the members  of  the  Bi‐State  Bridge  Funding  Task  Force,  appreciate  the  opportunity  to 
serve you and the citizens of these two great states as we have developed this Final Report.   
 
This Task Force has met five times over an eight‐week period to review, discuss, and agree upon 
the  estimated  funding  levels  required  for  the Memorial,  Sarah Mildred  Long,  and  I‐95 High 
Level  bridges  over  the next  30  years.    This  included  discussion  and  identification of  funding 
mechanisms,  partners,  joint  structure,  legislation  and  other  actions  necessary  to  meet  the 
extra‐ordinary funding needs of these three bridges. 
 
We  respectfully  submit  the  attached  Final  Report  and  endorse  the  findings  and 
recommendations contained within. 

 

 



 
 
1 

 

Executive Summary 

On October 5, 2010, the Governors of Maine and New Hampshire  issued executive orders creating the 
Bi‐State Bridge Funding Task Force, identifying its members, duties, and schedule.  The formation of this 
Task  Force  was  appropriately  timed  with  the  upcoming  completion  of  the  Maine‐New  Hampshire 
Connections Study (Study).  

The  recent  closure  of  the Memorial  Bridge  between  Kittery Maine  and  Portsmouth New Hampshire 
exemplifies  the  need  for  a  unified  approach  to  the  Operations  and  Maintenance,  Repair  and 
Rehabilitation, and Capital Improvements to the Memorial Bridge, Sarah Mildred Long Bridge, and I‐95 
High level bridge crossing the Piscataqua River between Maine and New Hampshire.  The importance of 
this corridor  to  the commerce of  the  two states as a  link  to each other,  the  remainder of  the United 
States and Canada cannot be overstated. 

The Study ultimately determined that three bridges should be maintained to best serve the needs of all 
of  the  existing modes  of  transportation,  including  vehicles,  railroad,  bicycle,  and  pedestrian.   As  the 
study neared completion, it was clear that extra‐ordinary funding measures were needed to address the 
conditions  of  all  three  bridges  over  the  short  and  long  term.    These  extra‐ordinary  funding  needs 
prompted  Governors  Baldacci  and  Lynch  to  create  the  Bi‐State  Bridge  Funding  Task  Force  through 
executive order.  

The Task Force met five times between October 5, 2010 and December 14, 2010 to review, discuss, and 
agree upon the estimated funding  levels required for these three bridges over the next 30 years.   The 
Task Force also  identified  funding mechanisms, partners,  joint  structure,  legislation and other actions 
necessary to meet these extra‐ordinary funding needs. 

The Task Force found that the Capital, and Operation and Maintenance expenditures required by these 
three bridges over the next 30 years would be approximately $506.4M.  This is comprised of $200M for 
the replacement and rehabilitation of the Memorial Bridge and Sarah Mildred Long Bridge respectively, 
$242.6M  for  the Capital Repair and Rehabilitation of  the  three bridges and $63.8M  for  the Operation 
and maintenance of the three bridges.    

The following are the recommendations identified by the Task Force to accommodate this need in whole 
or in part. 

 Construct the Memorial Bridge replacement beginning  in 2011 using a combination of TIGER  II 
Grant funds, FHWA funds, and MaineDOT and NHDOT Bridge funds. 

 Construct  the  recommended  Sarah  Mildred  Long  Bridge  option  beginning  in  2016  using  a 
combination of  FHWA  funds, NH Bureau of  Turnpike  funds, Maine  Turnpike Authority  funds, 
MaineDOT and NHDOT funds, and Department of Defense funds. 
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 Create  a  sinking  fund  that would be  contributed  to equally by each  state  to be used  for  the 
continued Capital Repair and Rehabilitation (R&R) of the Sarah Mildred Long and I‐95 High Level 
Bridges, using state and federal funding when necessary to address short falls.   

 No  recommendation  is  being  made  by  the  Task  Force  on  tolling,  which  if  thought  to  be 
necessary would be considered by future Legislatures of the two States.   

 Continue  to  share  Operation  and  Maintenance  (O&M)  costs  for  all  three  bridges  equally 
between the two states.  Combine bridge operator duties to significantly reduce operator costs. 

 Revitalize  the  Interstate  Bridge  Authority  (IBA)  to  oversee  all  three  bridges  and  to  serve  as 
Funds’ Administrator of the Sinking Fund. This includes a re‐establishment of the IBA, extending 
its  charter  to  include  the  High  Level  Bridge,  use  the  IBA  to  oversee  and  manage  the  Sarah 
Mildred Long and High Level bridges, and  to act as a  fiduciary entity  to oversee, manage and 
distribute monies from the sinking fund.  IBA members will be selected from each state. 
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Creation of the Bi‐State Bridge Funding Task Force 

Background 

On October 5, 2010, the Governors of Maine and New Hampshire  issued executive orders creating the 
Bi‐State Bridge Funding Task Force, identifying its members, duties, and schedule.  The formation of this 
Task  Force  was  appropriately  timed  with  the  upcoming  completion  of  the  Maine‐New  Hampshire 
Connections  Study.   The Maine‐New Hampshire Connections  Study  focused on  the  identification and 
evaluation  of  potential  transportation  alternatives  to meet  local  and  regional  crossing  requirements 
through the Year 2035 affecting the three existing bridges  (I‐95 High Level Bridge, Sarah Mildred Long 
Bridge/US  Route  1  bypass,  and  the  Memorial  Bridge/US  Route  1)  over  the  Piscataqua  River.    This 
evaluation  included  an  assessment  of  all  modes,  including  rail,  highway,  transit,  marine  navigation, 
pedestrian and bicycle. 

Previously,  the  Portsmouth  Memorial  and  Sarah  Mildred  Long  bridges  had  been  determined  to  be 
structurally deficient by  the Maine and New Hampshire DOTs and  their  continued operation  requires 
increasing  annual  maintenance  costs  of  over  1  million  dollars  per  year  for  each  bridge.    It  was 
determined that, without improvements, the Memorial Bridge would likely have to be closed within one 
to three years.  Similarly, without improvements, the Sarah Mildred Long Bridge would likely need to be 
closed to vehicle  traffic within  five to seven years.   This near‐term timeframe necessitated  immediate 
actions by the Maine and New Hampshire DOTs. 
 
This  study  focused  primarily  on  the  need  for  three  bridges  within  the  greater  I‐95  Corridor,  the 
reasonableness of closing one or more of the bridges, and the improvements needed and costs involved 
with maintaining these bridges over the long term. The study ultimately determined that three bridges 
should be maintained to best serve the needs of all of the existing modes of transportation,  including 
vehicles,  railroad, bicycle, and pedestrian and 10  lanes would be  required  to accommodate vehicular 
capacity.    As  the  study  neared  completion,  it  was  clear  that  extra‐ordinary  funding  measures  were 
needed  to  address  the  conditions  of  all  three  bridges  over  the  short  and  long  term.    These  extra‐
ordinary funding needs prompted Governors, Baldacci and Lynch to create the Bi‐State Bridge Funding 
Task Force through executive order.  
 
The essence of the Governors’ Executive Order establishing the Bi‐State Bridge Task Force is summarized 
below. 
 
WHEREAS, New Hampshire and Maine jointly own three bridges across the Piscataqua River connecting 
Portsmouth, New Hampshire and Kittery, Maine: the Piscataqua River Bridge hereinafter referred to as 
the High Level Bridge, which carries Interstate 95, the Sarah Mildred Long Bridge, which carries the US 1 
Bypass, and the Memorial Bridge, which carries US Route 1; and 
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WHEREAS, these bridges are essential to the movement of people and goods between and through the 
2 states, serving as  the primary  travel route between population centers  to our south and  through  to 
Canada to the north as well as key routes for people and goods between and within our states; and 

WHEREAS,  the  Memorial  Bridge,  built  in  1923,  links  the  thriving  business,  social,  religious  and  arts 
communities of Kittery and Portsmouth,  is  the only bicycle and pedestrian crossing of  the Piscataqua 
River,  supports  community  cohesion  and quality of  life,  and has experienced  structural deterioration 
that would necessitate closure within one to three years; and 

WHEREAS, the Sarah Mildred Long Bridge, built in 1940, provides a critical link across the river, including 
a  rail  line  used  to  transport  heavy  freight  to  the  Portsmouth  Naval  Shipyard,  which  employs 
approximately 4,200 workers, heavy truck transit to and from the commercial service stations along the 
US 1 Bypass, serves as a critical back‐up route  in the event of a disruption of service on  Interstate 95, 
and  has  experienced  structural  deterioration  reducing  its  life  expectancy  to  5  to  7  years  for  vehicle 
traffic; and 

WHEREAS,  following many years of evaluation and discussion, New Hampshire and Maine agree  that 
replacement of the Memorial Bridge, replacement or extensive rehabilitation of the Sarah Mildred Long 
Bridge, and on‐going maintenance and  repair of  the High Level Bridge are necessary  to maintain and 
improve existing connections, service levels and mobility; and 

WHEREAS, the financial resources needed to address these bridges are extensive, currently estimated at 
$200 million  to $300 million  in capital costs over  the next several years, which will  require  legislative 
approval; and 

WHEREAS, New Hampshire and Maine seek a cooperative, comprehensive, sustainable, cost‐effective, 
and long‐term solution that addresses all three bridges; 

Six members, three from each state, comprised the Bi‐State Bridge Funding Task Force.  The Task Force 
charge was to identify funding mechanisms, partners, joint structure, legislation and other actions 
necessary to meet these extra‐ordinary funding needs. 

A copy of the complete Governor’s Executive Order can be found in Appendix A.   

 

Findings 

Introduction 

The Bi‐ State Bridge Funding Task Force  (Task Force), at the request of the Governors of the States of 
Maine and New Hampshire, has undertaken a process to determine the funding mechanisms available 
to fund the three bridges between Kittery, Maine and Portsmouth, New Hampshire.  These bridges and 
their needs were the subject of the “Maine – New Hampshire Connections Study“(Connections Study).  
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The  draft  report  was  published  for  public  comment  in  November  2010  and  recommended  the 
replacement of the Memorial Bridge  (MB) and  the rehabilitation or replacement of the Sarah Mildred 
Long Bridge  (SMLB).   Three alternatives were  to be  considered: 1)  the  replacement of  the Memorial 
Bridge with  a  Rehabilitation  of  the  Sarah Mildred  Long  Bridge;  2)  the  replacement  of  the Memorial 
Bridge with a  low  level replacement of the Sarah Mildred Long Bridge; and, 3) the replacement of the 
Memorial Bridge with a Hybrid replacement of the Sarah Mildred Long Bridge.  The Governors’ added to 
this  recommendation  the  need  for  continued maintenance  and  rehabilitation  of  the  I‐95  Piscataqua 
River Bridge (High Level). 

The  Task  Force  determined  that  in  order  to  arrive  at  funding  and  management  solutions  for  these 
bridges, certain key parameters required clarification.  These are enumerated below. 

1) Firm up MB and SMLB operation and maintenance costs from Connections Study.  
 

2) Firm up the High Level Bridge Maintenance Cost Estimates.  
 
3) Develop  the  value  assessment of  the  1.9 miles of  interstate  (freeway)  in Maine  south of 

Spruce Creek to the approach of the High Level Bridge.  
 
4) Develop preliminary toll revenue assumptions for tolling the SMLB and the MB and confirm 

with Maine Turnpike Authority.  
 
5) Identify toll collection costs with Maine Turnpike Authority. 

 
6) Determine value of SMLB costs that are attributable to rail necessity. 
 
7) Develop information regarding Public Private Partnership opportunities for the bridges. 
 
8) Identify  key  legal  issues  regarding  tolling  and  the  utilization  of  the  Interstate  Bridge 

Authority (IBA). 
 

The  Maine  Turnpike  Authority  (MTA)  offered  the  use  of  its  general  engineering  consultant,  HNTB 
Corporation (HNTB), to facilitate the gathering and evaluation of data, and to assist in the writing of the 
Task Force Report.   HNTB was also the author of the Connections Study and as such provided a strong 
familiarity with the bridges. 
 
The data gathered and evaluated for these key parameters is summarized later in this report.  The data 
presented has been concurred upon by the MaineDOT and the NHDOT.  In addition to this data, further 
refinement of the remaining SMLB option costs were conducted by the MaineDOT using its consultant, 
Trans  Systems  Inc.    This  refinement  prepared  by  the  MaineDOT  for  the  Hybrid  and  Low  Level 
replacement options for the SMLB led MaineDOT to propose that the Hybrid and Low Level replacement 
options be eliminated regarding the SMLB.  Further work by MaineDOT provided the refined cost for the 
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SMLB rehabilitation of $110 million in the construction year of 2016. NHDOT confirmed the Connection 
Study value of $90 Million for the replacement of the MB. 
 
It was noted by the Task Force that the final determination of the recommended options for the bridges 
will be  subject  to a process  required by  the  Federal Highway Administration  (FHWA) and  the United 
States  Army  Corps  of  Engineers  (USACE)  that  could  impact  the  ultimate  option  selected  and  design 
parameters  including historical, maritime  and environmental.   MaineDOT discussions with  the  FHWA 
indicate that the rehabilitation option would likely fall under a categorical exclusion allowing for public 
comment.  This may result in different costs than those assumed by the Task Force. 
 

Summary of Data and Evaluation 
 
Memorial, Sarah Mildred Long, and High Level Bridge Cost Estimates 
HNTB gathered information presented in the Connections Study Draft Final Report and a study prepared 
for the NHDOT, Bureau of Turnpikes.  HNTB also received information from the MaineDOT regarding the 
Maine side of the High Level Bridge. 
 
A series of excel spread sheets were prepared listing the components of capital improvements as well as 
operation and maintenance costs for the three bridges.  These spread sheets are found in Appendix B.  It 
is necessary to  look at all of these components as the  initial capital  investment to replace the two  lift 
bridges is not the only consideration.  In some instances the costs are different from that shown in the 
study to account for the time frame in which they will occur.  The information in the Connections Study 
was  agreed  to  and  used  for  comparative  purposes.    Additionally,  the  cost  items were  grown  by  an 
inflation factor of 2% per year to derive a more probable cost.  Table A below is derived from the spread 
sheet titled “Bi State Bridge Funding Task Force ‐ Funding Sources & Costs” and demonstrates that over 
the first 30 years, the Capital Repair and Rehabilitation (R&R) costs will exceed the  initial Capital costs 
when considering the High Level Bridge. 
  
During  the discussions  regarding  the data,  it was  noted  that  costs  associated with  the  three bridges 
varied dependant on the classification of the costs.   The Operations and Maintenance costs for the High 
Level Bridge, the MB and the SMLB are shared at a proportion of 50/50 for each state.  The Capital costs 
for the MB are funded at a proportion of 50/50 for the truss spans.  The Capital costs for the SMLB and 
the High Level Bridge are shared 50/50 for the truss spans  including the Railroad retractable span but 
the  approach  spans  are  the  responsibility of  the owning  state.    The  capital  costs  for  the  retractable 
railroad span have been historically paid by Maine within the costs for the SMLB.  
 
The  initial Capital Costs, as shown  in Table A,  is the cost to replace the MB and rehabilitate the SMLB.  
The Capital R&R Costs are those costs incurred on the High Level Bridge and the SMLB over the period of 
the next 30 years that are beyond maintenance.  
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The Operation  and Maintenance  (O&M) Costs  are  those  costs  required  for  routine maintenance  and 
daily operation of the facilities. 

Through  its  work  in  considering  the  costs  for  the  various  alternatives  for  the  SMLB,  MaineDOT 
concluded  that  the  Hybrid  and  low  level  replacement  options  were  difficult  to  justify  due  to  cost. 
Consequently at the November 30, 2010 Bi State Commission Meeting, MaineDOT recommended that 
the  rehabilitation  option  be  pursued  due  to  cost  considerations.  This  decision  will  require 
documentation and concurrence  through  the  federal NEPA process, but  for  the Bi State Commission’s 
work, the capital costs for the SMLB assumed the cost of rehabilitating the existing bridge. 

In  reviewing  the  significant costs of  the various components of  Initial Capital costs, Capital R&R costs 
and Operation and Maintenance  costs,  the Task Force  felt  it  important  that  the value of  funds  to be 
raised should reflect the need to be as efficient, cost effective and innovative as possible.  In this light, 
the Task Force took the following actions: 

1. The  cost  escalation  should  be  limited  to  2%.    This  would  be  achieved  through 
diligence of a concerted and continued efforts of efficiency and innovation; 

2. The costs would be immediately reduced by combining the lift operations to a single 
operator house and crew.    It was understood that this would be subject to United 
States Coast Guard (USCG) approval;  

3. The2011 costs for the High Level Bridge  would be removed from this analysis since 
this work was already programmed and funded; and, 

4. The sinking fund would be invested in an acceptable interest or investment mode. 
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Table A: Summary of Bridge Costs (2011 – 2040) 
Capital Costs for 2 Bridges        $200,000,000

(MB $90M & SMLB $110M) Cost to Replace 
Memorial Bridge and Rehabilitate Sarah Mildred 
Long Bridge.        
         
Capital R&R Costs (Inflated @ 2%)        

High Level Bridge  $118,900,000     
Sarah Mildred Long Bridge  $59,100,000      
Memorial Bridge  $64,600,000      
Total  Capital R&R Costs      $242,600,000

         
Operation and Maintenance (Inflated @2%)        

High Level Bridge  $28,700,000      
Sarah Mildred Long Bridge  $31,500,000      
Memorial Bridge  $21,800,000      

Savings accrued ‐ eliminate 1 Bridge   
Operation Team  ($18,200,000)     

Total  Operation & Maintenance      $63,800,000

         
         
Total Capital and O & M Costs         $506,400,000

 

A significant part of the charge of this Task Force was to develop a plan to identify dedicated funding for 
the  needed  improvements  and  the  continued  operation  and  maintenance  costs  and  the  repair  and 
rehabilitation costs of these facilities.  This charge leads to the exploration of the following discussion.  

Table B depicts the known or assumed sources of revenue for these bridges.  The availability of revenue 
sources  are  not  completely  certain,  but  they  currently  include  Federal Highway  Bridge Maintenance 
Funds, State  Funds, GARVEE Bonds, TIGER  II Grant,  funds  from  the Eastern New Hampshire Turnpike 
system, and funds from the MTA  in the purchase of the 1.9 mile section of  I‐95 and the application of 
$1.0 M  per  year  for  25  years  beginning  in  2014  added  to  the  sinking  fund.  The  contribution  to  the 
Sinking Fund by the MTA is subject to the planned toll increase of 2013 being successfully implemented 
and adequate to provide these additional revenues. 
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Table B: Bridge Revenues 2011 ‐ 2040 
Total Capital and O & M Costs         $506,400,000

           
 Funding sources        
         
Operations & Maintenance Costs in MaineDOT & NHDOT Budgets  $66,000,000

(O&M Allocation 50% to each state on all three bridges)      
Maine Annual Contribution  $1,100,000      
New Hampshire Annual Contribution  $1,100,000      
         

Sinking Fund Contributions                                        
(High Level  & Sarah Mildred Long)      $102,000,000

Maine Annual Contribution  $1,700,000      
New Hampshire Annual Contribution  $1,700,000      

($26.0M MaineDOT, $25M MTA, $51.0M 
NHDOT)        
         
Sinking Fund Interest @ 2.25%      $13,500,000

         
Memorial Bridge      $90,000,000

(TIGER II Grant $20M, $35M MaineDOT, $35M NHDOT)      
         
Sarah Mildred Long Bridge      $110,000,000

 ($6.1 MaineDOT,  $28M MTA Purchase of 1.9 
Miles, $45.9M NHDOT,  $30M DOD)        
         
Identified Funding Sources        $381,500,000

         
Net need        $124,900,000

 

The Sinking Fund is proposed to be contributed to equally by each of the two states. It is based upon the 
needs of the truss spans for the High Level Bridge and the SMLB including the retractable Railroad span.  
It is expected that payments from the Sinking Fund will be made proportionally on a 50/50 share for the 
truss spans, including the retractable railroad span on the SMLB.  Projects on the approach spans of the 
High  Level Bridge  and  the  SMLB will be  eligible  for  payment  from  the  Sinking  Fund, but only  to  the 
extent  that  the  requesting  state  has  a  balance  in  the  Sinking  Fund  and  only  to  the  amount  of  that 
balance.  Appendix B contains a table that presents an approximation of this cost sharing.  This table is 
an estimate only and presents the proportionality.   
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The  sinking  fund  values  have  been  calculated  to  earn  at  a  rate  of  2.25%  annually.    This  value  was 
reached  in consultation with Bank of America/ Merrill Lynch, who provided a range between 2.0% and 
2.5%.  

The excel workbook of this data was prepared summarizing the cost estimates presented above.  A copy 
of this data is contained in Appendix B of this report.  The table above demonstrates that for the initial 
30  years  there will  be  a  funding  gap  that will  require  additional  funding  from  both  States.    Certain 
assumptions have been made regarding the  identified funding.   Among them  is that the operation and 
maintenance funding for MB and the SMLB would continue at the appropriate levels throughout the 30 
year period.   

Value of I‐95 from Spruce Creek South to the High Level Bridge 

HNTB completed an assessment of the value of I‐95 from Spruce Creek south to the High Level Bridge.  
This  is  the  only  portion  of  I‐95  not  owned  by  the MTA  in  the  southern  section  of  the  state.      The 
valuation was completed with a determination of  the value of $28.0 M.   This value  is subject  to  final 
agreement between the MaineDOT and the MTA and is assumed to be used by MaineDOT to help offset 
the initial capital costs of the SMLB.   

Tolling  

Tolling as a funding mechanism was discussed by the Task Force. The Task Force decided that the matter 
of tolls as a funding source should be the purview of the respective state legislatures. 

Value of Rail Line on Sarah Mildred Long Bridge 

The existing SMLB currently carries a rail line that services the Portsmouth Naval Shipyard only.  This line 
is owned and maintained by Pan Am Railways.  The task force requested that the value of the rail line in 
relation  to  the overall  capital  cost of  the  SMLB be  identified  for  the purposes of  initiating  a  funding 
discussion with  the Department of Defense.   The value was estimated and determined  to be $30.0M.  
This value  is derived by assessing  the physical  components needed  for  the  rail portion of  the bridge, 
$13M, and adding in the value derived from the joint use of the bridge.  If the roadway elements were 
not part of the bridge the rail would continue to exist and the total rehabilitation would be needed just 
to  service  the  rail at approximately  the  same  cost as  the  rehabilitation of both  the  roadway and  rail 
components.    The  roadway  users  could  and  would  avail  themselves  of  the  High  Level  or  Memorial 
Bridges.  

Public Private Partnership Opportunities   

Public  Private  Partnerships  (P3s)  opportunities  were  evaluated  as  a  means  to  reduce  costs  through 
innovation through a design/build/operate/maintain/finance mechanism. P3s requires the appropriate 
legislation as well as a dedicated revenue stream.   The benefits of P3s rely on certain criteria  including 
project  readiness  and  the  evaluation  of  the  short  term,  medium  term  and  long  term  concession 
contracts requiring rigorous cost benefit analyses.    
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It was decided that P3s, for this current analysis, would not play a role  in the funding mechanisms for 
this  Task  Force.    Additional  information  on  P3s,  tolling,  and  financing  as  provided  by  Bank  of 
America/Merrill Lynch can be found in Appendix C.  

Interstate Bridge Authority (IBA) 

The Task Force  learned  that  the  IBA continues  to exist although  it has been dormant  for a number of 
years.    The  legal  aspects of  this Authority were  reviewed  regarding  its  jurisdiction  and  the  ability  to 
modify  its  jurisdiction.   The  IBA currently exists  for  the SMLB only.   The Task Force,  through  the  legal 
councils for the DOTs, explored the feasibility of extending the IBA’s jurisdiction to include the MB and 
the High Level Bridge.  In doing so, the IBA might be charged with the care and control of all three of the 
structures.  Funding would be provided to the IBA and the IBA might be empowered with the ability to 
generate revenue.  The Task Force felt strongly that the creation of an entity to take care and control of 
these bridges was the best mechanism to assure that these  important structures were safeguarded  in 
the future.  As such, the Task Force proposed the following as the basic duties of the IBA. 

The  IBA would manage the sinking fund created for the SMLB and High Level Bridge only.   The sinking 
Fund would primarily assure the truss spans and to the extent that cash balances were available, for the 
approach spans.  The payout of the funds would be proportioned 50/50 from the funds contributed by 
the  states  for  the  truss  spans.    The  payout  for  the  approach  spans  would  be  in  accordance  with 
availability  of  funds  contributed  by  the  state  making  the  request.    This  means  that  the  IBA  would 
maintain account balance  information for each state.   As the entity charged with care and control, the 
IBA should be given the powers of contracting, bonding (Revenue Bonds), and revenue generation. 

Draft legislation to re‐establish the IBA from both Maine and New Hampshire to provide the powers and 
defined duties identified is found in Appendix D. 

 

Task Force Meetings 

A copy of the meeting minutes from each of the five Task Force Meetings is found in Appendix E.  

 

Recommendations 

After  review  and  discussion  of  the  information  prepared  and  presented  in  this  report,  the  Bi‐State 
Bridge Funding Task Force hereby recommends the following to address the Initial Capital Costs, Capital 
R&R Costs and the Operating and Maintenance costs for the three bridges.  

Initial Capital Costs  

Memorial Bridge 
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 Replacement Construction Value ‐ $90 Million.  Begin in 2011 and complete by Fall 2013 

Funding 

 TIGER II Grant             $20M  

 NH Share 

o Betterment Program          $2.5M 

o FHWA Funds          $32.5M 

 Maine Share 

o  Bridge Funding  of         $35.0M 

 

Sarah Mildred Long Bridge 

 Rehabilitation Construction Value ‐ $110 Million:  Begin in 2016 and complete by 2018 

Funding 

 NH Share 
o NH Turnpike Funds        $9.18M 
o FHWA Funds          $36.72M 

 Maine Share 
o Maine Turnpike Authority       $28.0M 
o Maine Bridge Funding          $6.1M 

 

 US Department of Defense         $30.0M 
 

Capital R&R Costs 

Sarah Mildred Long and I‐95 High Level Bridges: 

 Create a “sinking fund” to be used for the continued Capital R & R of the Sarah Mildred Long and 
I‐95 High Level Bridge.  Initial estimated contribution to the sinking fund by state are as follows: 

o Maine:  $1.7M annually 

o New Hampshire: $1.7M annually 

o Invest sinking fund in interest bearing account with a rate of at least 2.25%  

o Assume 2.0% inflation factor from 2010 prices 

 Costs allocation will be an IBA function based upon 50/50 for the truss spans and prorated for 
the approach spans. 
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 Utilize the Interstate Bridge Authority (IBA) as an entity to oversee and distribute monies from 
the sinking fund as needed for needed operation and maintenance costs.  

 Utilize state and federal funding for any short falls. 

 Continue  to  work  with  the  Maine  Turnpike  Authority  and  the  New  Hampshire  Bureau  of 
Turnpikes to evaluate possible tolling opportunities. 

Operations & Maintenance 

 Combine the bridge operator duties utilizing a single crew and operator house 

 States to share O&M costs for all three bridges equally 

 Assume 2% inflation of 2010 prices 

 Assume 50/50 split of costs between states 

o NH Share Annual estimated value    $1.1M 

o Maine Share Annual estimate value    $1.1M 

Administration 

 Revitalize the Interstate Bridge Authority (IBA) to Serve as Funds’ Administrator of Sinking Fund.  
This will include a re‐establishment of the IBA through legislation as a financial vehicle to hold, 
invest, and distribute the bridge sinking fund.  The IBA’s role will be to administer funds, operate 
and have care and control of all three bridges, and manage each State’s annual contribution to 
the Sinking Fund made to the IBA as an independent fiduciary. 

 The  Sarah Mildred  Long  Bridge  is  currently within  the  authority  of  the  IBA.    The  Task  Force 
recommends amending its charter to include the I‐95 High Level and Memorial Bridges. 

 Determine Membership of  IBA.   The prior  legislation  set  forth  the membership of  the  IBA:   3 
residents  of  New  Hampshire  and  3  residents  of  Maine.      The  NHDOT  Commissioner  is  one 
member  from New Hampshire.    If  the  States want  to  specify more  specific qualifications  for 
members,  the  legislation  should  be  amended.    Recommended  membership  for  the 
reconstituted IBA might be: 

o MaineDOT Commissioner 

o MTA member 

o Maine Citizen from the area 

o NHDOT Commissioner 

o 2 New Hampshire Citizens from the area 
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 Administer a  Sinking  Fund. The  IBA will administer a  sinking  fund  into which both  States will 
annually deposit funds for the rehabilitation and replacement of the Sarah Mildred Long Bridge 
and the I‐95 High Level Bridge. IBA will be authorized to issue Revenue Bonds 

Recommendation on Tolls 

 The Task Force  is not making a  recommendation on  tolling, which  if  thought  to be necessary 
would be considered by future Legislatures of the two States.   

 

Request for Department of Defense Funds   

 The  Task  Force  recommends  that  both  States  immediately  begin  to  involve  their  federal 
congressional  delegation  seeking  to  determine  the  best  course  for  obtaining  Department  of 
Defense Funds to assist in the work required to the SMLB, as that Bridge serves not only traffic, 
but  also  serves  as  a  required  railway  link  serving  only  the  Portsmouth  Navy  Yard  for 
transportation of materials and equipment.   US DOD should  thus contribute  its proportionate 
share to the work on this bridge. 

 
Recommendation regarding the Sarah Mildred Long Bridge 

 It  is understood  that  further  study  is  required  through  the NEPA process before  selecting  the 
rehabilitation option over other potential alternatives with regard to the SML Bridge, as there 
are numerous environmental, maritime and other issues to be dealt with regarding work on this 
bridge. 

 

Recommendations for Legislation 

 Re‐establish the IBA. 

 Amend IBA’s role from operation to administration of funds for the Sarah Mildred Long Bridge 
and I‐95 High Level Bridge. 

 Amend IBA’s role to include administration of funds for I‐95 High Level Bridge. 

 Authorize State’s obligations to contribute annually to the proposed sinking fund. 

 Authorize IBA to issue Revenue Bonds 



 
 

 

 

 

 

 

Appendix A 

Governors’ Executive Order













 
 

 

 

 

 

 

Appendix B 

Costs and Sources of Funds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Capital Costs for 2 Bridges $200,000,000

(MB $90M & SMLB $110M) Cost Replace Memorial 
Br. Rehabilitate Sarah Mildred Long Br.

Capital R&R Costs (Inflated @ 2%)

High Level Bridge $118,900,000

Sarah Mildred Long Bridge $59,100,000

 Memorial Bridge $64,600,000

Total  Capital R&R Costs $242,600,000

Operation and Maintenance (Inflated @2%)

High Level Bridge $28,700,000

Sarah Mildred Long Bridge $31,500,000

 Memorial Bridge $21,800,000

Savings accrued ‐ eliminate 1 Bridge Operation 
Team ($18,200,000)

Total  Operation & Maintenance $63,800,000

Total Capital and O & M Costs  $506,400,000

 Funding sources

Operations & Maintenance Costs in MaineDOT & NHDOT Budgets $66,000,000

(O&M Allocation 50% to each state on all three bridges)

Maine Annual Contribution $1,100,000

New Hampshire Annual Contribution $1,100,000

Sinking Fund Contributions                                             
(High Level  & Sarah Mildred Long) $102,000,000

Maine Annual Contribution $1,700,000

New Hampshire Annual Contribution $1,700,000

($26.0M MaineDOT, $25M MTA, $51.0M NHDOT)

Sinking Fund Interest @ 2.25% $13,500,000

Memorial Bridge $90,000,000

(TIGER II Grant $20M, $35M MaineDOT, $35M NHDOT)

Sarah Mildred Long Bridge $110,000,000

 ($5.18 MaineDOT,  $28M MTA Purchase of 1.9 Miles, 
$46.82M NHDOT,  $30M DOD)

Identified Funding Sources $381,500,000

Net need $124,900,000

Date last Modified 12/15/10 (60,300,000)   

Bi State Bridge Funding Task Force  ‐ Funding Sources & Costs

Costs and Funds 2011 ‐ 2040
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Capital Construction Costs NH Share Maine Share DOD Total

Memorial Bridge

Truss Spans $40,100,000 $40,100,000 $80,200,000

Approach Spans $4,900,000 $4,900,000 $9,800,000

SubTotal $45,000,000 $45,000,000 $90,000,000

Less Tiger II Grant ($10,000,000) ($10,000,000)

Total $35,000,000 $35,000,000

Sarah Mildred Long Bridge

Truss Spans $22,085,000 $22,085,000 $16,570,000 $60,740,000

Approach Spans $23,820,000 $12,010,000 $13,430,000 $49,260,000

Total     $45,905,000 $34,095,000 $30,000,000 $110,000,000

Total Capital Construction Costs  $200,000,000

Capital Reconstruction and Replacement Costs NH Share Maine Share DOD Total

Memorial Bridge

Truss Spans $32,200,000 $32,200,000 $64,400,000

Approach Spans $100,000 $100,000 $200,000

Total    $32,300,000 $32,300,000 $64,600,000

Sarah Mildred Long Bridge

Truss Spans $20,300,000 $20,300,000 $40,600,000

Approach Spans $12,300,000 $6,200,000 $18,500,000

Total     $32,600,000 $26,500,000 $59,100,000

I‐95 HIgh Level Bridge

Truss Spans $29,900,000 $29,900,000 $59,800,000

Approach Spans $35,500,000 $23,600,000 $59,100,000

Total     $65,400,000 $53,500,000 $118,900,000

Total Capital Reconstruction and Replacement Costs $242,600,000

Operation and Maintenance Costs NH Share Maine Share DOD Total

Memorial Bridge

Total    $10,900,000 $10,900,000 $21,800,000

Sarah Mildred Long Bridge

Total     $15,750,000 $15,750,000 $31,500,000

I‐95 High Level Bridge

Total     $14,350,000 $14,350,000 $28,700,000

Less Savings for Eliminating One Lift Team ($18,200,000)

Total Operation and Maintenance Costs  $63,800,000

Grand Total $506,400,000

Bi State Bridge Funding Task Force:  

Costs and Funds 2011 ‐ 2040

Capital Construction, Capital R&R and O&M Costs by State 



 
 

 

 

 

 

 

Appendix C 

Public Private Partnerships, Tolling, and Financing 

 

 

 

 

 

 

 

 

 

 



 
 

 

Public Private Partnership Opportunities   

Public  Private  Partnerships  (P3s)  opportunities  were  evaluated  as  a  means  to  reduce  costs  through 
innovation  through  a  design/build/operate/maintain/finance  mechanism.  A  consideration  for  P3s  is 
legislative actions.  For example, the state of Maine has Public Law 2009 Chapter 648, contains particular 
requirements to the use of P3s. 

 At  this  stage of project development and  funding  source  identification,  it  is  recommended  to 
consider both public solutions and potential public‐private partnership (P3) solutions.   

 
 Critical  to either approach will be  identification of dedicated  funding sources  for both upfront 

capital and the long‐term maintenance and lifecycle costs.   
 
 A  P3  solution  might  involve  consideration  of  bundling  a  single  contract  across  the  various 

bridges, and/or the consolidation of procuring a contract that includes both the upfront capital 
and long‐term lifecycle costs into a single bid price.   

 

 Further, a P3  solution might  involve a  long‐term  construction and maintenance  contract with 
prescribed minimum levels of service related to the underlying assets or traffic throughput. 

 
 Potential benefits of a P3 solution include:  

 
 Faster project delivery; 

 
 Reduced construction costs and lifecycle costs; 

 
 Transfer of long‐term performance risk to private sector; 

 
 Greater certainty related to budgetary planning. 
 

 Considerations that must be evaluated related to a P3 solution include: 
 

 Legislative constraints that need to be addressed by either/both States; 
 

 Project  readiness and approvals  to consider bundling of construction and  lifecycle 
cost elements; 

 
 Efficiencies of short‐term, medium‐term, and long‐term concession contracts. 

 
 Rigorous cost/benefit analysis  that explores allocation of  risks between  the public 

sponsor(s) and private concessionaire; 
 

 Cost/benefit of private versus public financing; 
 

 Availability and use of Private Activity Bonds and other Federal programs; and, 
 

 Revenue stream to compensate the private vender. 

 



 
 

 

 

 

 

 

Appendix D 

Draft Legislation for the Interstate Bridge Authority 



 

DRAFT - Interstate Bridge Authority Legislation 

 WHEREAS the State of New Hampshire and the State of Maine jointly own the 
Sarah Mildred Long Bridge, the Memorial Bridge and the I-95 High Level Bridge 
(Piscataqua River Bridge) over the Piscataqua river between the city of Portsmouth in 
New Hampshire and the town of Kittery in Maine; and 

WHEREAS the State of New Hampshire enacted legislation to form an Interstate 
Compact and the Interstate Bridge Authority in 1936, as amended in 1981 and 1985; and 

WHEREAS the Maine Legislature in 1937 enacted P. & S.L. 1937, ch. 18, as 
amended in 1939, 1943, 1947, 1953, 1963, 1983 and 1985, authorizing the State of Maine 
to enter into an Interstate Compact with the State of New Hampshire to create the 
Interstate Bridge Authority; and 

WHEREAS the State of New Hampshire and the State of Maine decided to repeal 
the legislation establishing the Interstate Bridge Authority; and 

WHEREAS New Hampshire enacted legislation specifying that the Interstate 
Bridge Authority would be dissolved 6 months after approval of Congress (HB 754, 
Laws of 2008); and 

 WHEREAS the 123rd Maine Legislature in 2007 enacted P.L. 2007, ch. 306  
repealing P. & S.L. 1937, ch. 18, as amended, contingent on repeal by the New 
Hampshire General Court of the concurrent New Hampshire law relating to the Maine-
New Hampshire Interstate Bridge Authority; and 

WHEREAS New Hampshire did not seek or receive Congressional approval and 
the Interstate Bridge Authority was not effectively dissolved; and 

WHEREAS due to required maintenance, repairs, rehabilitation and/or 
replacement of the Sarah Mildred Long Bridge, Memorial Bridge and the I-95 High 
Level Bridge, which are jointly owned by New Hampshire and Maine, both States seek to 
continue the Interstate Bridge Authority in order to obtain and properly administer funds 
for the benefit of these jointly owned bridges;  

WHEREAS New Hampshire and Maine intend to re-establish the Interstate 
Bridge Authority, as previously authorized and with certain updated and amended powers 
and responsibilities commensurate with  present circumstances; now, therefore 

Be it enacted by the People of the State of Maine, as follows: 

Sec. 1.  P. & S.L. 1937, ch. 18, as amended in 1939, 1943, 1947, 1953, 1963, 
1983 and 1985, and as repealed  by P.L. 2007, ch. 306 (effective June 18, 2007), is 
reenacted as it existed prior to its repeal; 

Sec. 2.  P. & S.L. 1937, Chapter 18, as amended, and as reenacted in Section 1 
hereof, is hereby further amended by adding thereto a new section, to be numbered 21, to 
read as follows: 

'Sec. 21. Additional powers.  The Interstate Bridge Authority is 
further authorized to pursue sustainable funding sources and properly 
administer and invest funds for the construction, maintenance,  



 

reconstruction and rehabilitation of the Sarah Mildred Long Bridge and 
the I-95 High Level Bridge (Piscataqua River Bridge), such construction, 
maintenance,  reconstruction, and rehabilitation to be agreed upon by the 
States of New Hampshire and Maine. 

Funds received for the benefit of the Sarah Mildred Long Bridge or 
the I-95 High Level Bridge shall be deposited with and/or invested by 
the Interstate Bridge Authority with reporting requirements pursuant to 
the enabling statute, __________Laws of 1936, Article VI. _________ 

The responsibilities of the Interstate Bridge Authority are further 
expanded to include Memorial Bridge and said Authority will facilitate 
cooperative solutions between the two states and coordinate the efforts of 
the respective states' transportation agencies in the repair, rehabilitation, 
reconstruction or replacement of said Memorial Bridge.' 

Sec. 3.  It is the belief and intention of the states of Maine and New Hampshire 
that the Interstate Bridge Authority, as reestablished and reconstituted hereby, will not in 
the exercise of its powers and duties encroach upon the full and free exercise of Federal 
authority. 

  

 



DRAFT - Interstate Bridge Authority Legislation   12/15/10 kmh 
 
 WHEREAS the State of New Hampshire and the State of Maine jointly own the 
Sarah Mildred Long Bridge and the I-95 High Level Bridge (Piscataqua River Bridge) 
over the Piscataqua river between the city of Portsmouth in New Hampshire and the town 
of Kittery in Maine; 

WHEREAS the State of New Hampshire and the State of Maine passed 
legislation to form an Interstate Compact and the Interstate Bridge Authority in 1936, as 
amended in 1981 and 1985; 
 WHEREAS the State of New Hampshire and the State of Maine decided to repeal 
the legislation establishing the Interstate Bridge Authority; 

WHEREAS New Hampshire submitted legislation specifying that the Interstate 
Bridge Authority would be dissolved 6 months after approval of Congress (HB 754, 
Laws of 2008); 

WHEREAS New Hampshire did not seek or receive Congressional approval and 
the Interstate Bridge Authority was not effectively dissolved; 

WHEREAS due to required maintenance, repairs, rehabilitation and/or 
replacement of the Sarah Mildred Long Bridge and the I-95 High Level Bridge, which 
are jointly owned by New Hampshire and Maine, both States seek to continue the 
Interstate Bridge Authority in order to obtain and properly administer funds for the 
benefit of these jointly owned bridges;  

WHEREAS New Hampshire and Maine intend to re-establish the Interstate 
Bridge Authority, as previously authorized in 1936, and amended in 1981 and 1985; 

 
The Interstate Bridge Authority is re-established by re-instating the prior 

legislation, as amended, RSA 234:43 through and including 234:65.  
 
The statute is to be amended as follows:  
 
Repeal RSA 234:66 regarding a special non-lapsing account with the State 
Treasurer. 
 
Compact Amendment, Add RSA 234:66.  The IBA is further 
authorized to pursue sustainable funding sources and properly 
administer and invest funds in a sinking fund for the construction, 
reconstruction, and rehabilitation of the Sarah Mildred Long Bridge 
and the I-95 High Level Bridge (Piscataqua River Bridge), such 
construction, reconstruction, and rehabilitation to be agreed upon by 
the States of New Hampshire and Maine.    

The responsibilities of the Interstate Bridge Authority are further 
expanded to include the Memorial Bridge and said Authority will 
facilitate cooperative solutions between the two states and coordinate 
the efforts of the respective states' transportation agencies in the repair, 
rehabilitation, reconstruction or replacement of said Memorial Bridge.   



Funds received for the benefit of the Sarah Mildred Long Bridge or the 
I-95 High Level Bridge shall be deposited with the Interstate Bridge 
Authority and invested in a separate sinking fund, said funds to be 
continuously appropriated and non-lapsing, and shall be expended by 
the Authority for the construction, reconstruction, and rehabilitation of 
the main spans of the Sarah Mildred Long Bridge and the I-95 High 
Level Bridge.  In the event that sufficient funds are available, the 
Interstate Bridge Authority is authorized to use the funds for 
improvements to the approaches.  

Funds received for the operation and maintenance of the Sarah 
Mildred Long Bridge, I-95 High Level, and Memorial bridges will be 
invested in an account separate from the sinking fund, said funds to be 
continuously appropriated and non-lapsing, and shall be expended by 
the Authority for the operation and maintenance of the Sarah Mildred 
Long Bridge, I-95 High Level, and Memorial bridges.   

The Interstate Bridge Authority shall make a biennial report to the 
legislatures of both states, setting forth the operations, transactions and 
investments conducted by the Authority regarding the Sarah Mildred Long, 
I-95 High Level, and Memorial bridges.   
 
This legislation is effective contingent upon the State of Maine passing 
similar legislation to re-establish the IBA as a joint effort between the two 
states.  
 
The re-establishment of the IBA and subsequent amendments do not impinge 
upon federal powers and therefore, Congressional approval is not required 
for this legislation.  
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Task Force Meeting Minutes 

 

 

 

 

 

 

 

 

 

 



 
 

 

Task Force Meetings 

 
The Bi‐State Bridge Funding Task Force met 5 times between October 5, 2010 and December 15, 2010.  
The  following  is  a  summary  of  the  meeting  dates,  summary  of  discussion  and  presentations,  and 
attendees: 
 

 Meeting  #1  – October  18,  2010.    The  purpose  of  this meeting was  to  initiate  the  task  force 
process.   Task force members elected a Chair  (Dana Connors), heard a presentation from Paul 
Godfrey of HNTB who provided an overview of the three bridges history, current condition and 
scope  of  required work  on  the  three  bridges  based  on  the  Connections  Study.   Additionally, 
issues related to replacement of the bridges,  including permitting, engineering, and the design 
build contracting option were discussed.  Finally, it was agreed that the next step was to better 
understand  the  existing  financial mechanisms  and  sources  of  funding  that  could  be  used  for 
replacement of the bridges.   The Maine Turnpike Authority was asked to  initiate an analysis of 
these issues for the Task Force's use at its next meeting, to be presented by Jim Calpin of Bank 
of America / Merrill Lynch.   

 
Task Force members present: 

 George Campbell, Commissioner, NH Department of Transportation 
 Gerard Conley, Chairman, Maine Turnpike Authority 
 Dana Connors, President, Maine Chamber of Commerce 
 David Cole, Commissioner, Maine Department of Transportation 
 Beverly Hollingworth, New Hampshire Executive Councilor, District 3 
 Henry B Stebbins, Portsmouth, New Hampshire 

 
 Meeting #2 – November 4, 2010. The purpose of  this meeting was  to better understand  the 

transportation  funding  status  of  both  Maine  and  New  Hampshire,  and  to  evaluate  and 
understand possible financing options. Deputy Commissioner Bruce Van Note of the Maine DOT 
gave  a  presentation  on  the  existing  state  of  transportation  funding  in Maine.    This  included 
discussion  on  the  $40.5 million  currently  allocated  by MaineDOT  for  two  of  the Maine‐New 
Hampshire  bridges,  currently  slated  to  come  from  the  MaineDOT's  four  year  "extraordinary 
bridge program",  funded by TransCap bonds.   Deputy Commissioner Van Note explained  that 
TransCap bonds were  revenue bonds backed by dedicated  revenue  from Maine's  fuel  tax and 
were essentially a variation on the state level of a federal GARVEE bond.   

 
Jeff  Brillhart,  Assistant  Commissioner  of  New  Hampshire  DOT  then  gave  a  presentation  on 
possible funding from New Hampshire.   He stated that current allocations were $36.75 million 
for the MB and $22 million for the Sarah Long Bridge.  He noted that a sale of interstate to the 
New Hampshire Turnpike represented revenue of approximately $5.9 million a year from 2012‐
2029, though it was the New Hampshire state treasurer who legally had control over the rate of 
payment  from  the  Turnpike.     Commissioner George Campbell  noted  that  the  approximately 
$5.9 million a year was a potential source for a New Hampshire revenue bond.   Commissioner 
Campbell  further  explained  the  concept  of  "turnpike  toll  credits", which was  a  process New 
Hampshire  DOT  used  whereby  funds  expended  on  the  Turnpike  could  be  used  as  a  federal 
match, potentially freeing up other, "non‐Turnpike" New Hampshire state funds. 
 



 
 

 

Kathleen Mulcahey‐Hampson, attorney for the New Hampshire DOT, then gave a presentation 
on  the  Interstate Bridge Authority  (IBA), which had been  formed  in 1936  through a  compact 
agreement  between  Maine  and  New  Hampshire.      Ms  Mulcahey‐Hampson  stated  that  it 
appeared  the  IBA  had  been  legislatively  de‐authorized  by  both  states  by  2008.    However, 
Congress had to approve dissolution for it to become effective and that had not yet been done.  
Ms. Hansen's  tentative  conclusion was  that  the  IBA was  still  in place as a potential vehicle  if 
proper state legislation were enacted. 

 
James Calpin of Bank of America / Merrill Lynch then gave a presentation on various long term 
funding mechanisms.   This  included presentation of  initial  funding needs as  identified to date, 
and a summary of various funding sources available, including GARVEE bonds, STIP monies, tolls, 
and  other  possible  contributions  from  the  Department  of  Defense  and  Maine  Turnpike 
Authority.   Henry Stebbins noted that some form of "sinking fund" or other mechanism needed 
to be established for future maintenance of the bridges.  Chairman Dana Connors stated that it 
seemed as though funding for the capital costs related to the bridges was reasonably available, 
but  that where  the money was  to come  from  for operations and maintenance going  forward 
seemed much harder  to determine.    It was agreed  that  the Maine Turnpike Authority would 
coordinate with staff of the Maine and New Hampshire DOTs to further refine means of funding 
for capital and O & M costs, with the goal of reporting the results back to the Task Force during 
the week of November 22nd.    
 
Task Force members present 

 Chairman Dana Connors, President, Maine Chamber of Commerce  

 George Campbell, Commissioner, NH Department of Transportation 

 David Cole, Commissioner, Maine Department of Transportation 

 Beverly Hollingworth, New Hampshire Executive Councilor, District 3 

 Henry B Stebbins, Portsmouth, New Hampshire 
 

 Meeting #3 – November 30, 2010.  The purpose of this meeting was to present updated capital 
and operations and maintenance costs.   

 
The  third  meeting  of  the  Bi‐State  Bridge  Funding  Task  Force  was  held  at  1:00  P.M.  at  the 
headquarters  of  the Maine  Turnpike  Authority  at  2360  Congress  Street,  Portland, Maine  on 
Thursday, November 30, 2010. 

   

Chairman Dana Connors called the meeting to order at 1:10 P.M.  Chairman Connors stated that 
there was no agenda for this third meeting because the committee's work would be focused on 
understanding  the  recommendations of a Draft Report provided by  the MTA which had been 
developed by the MTA, MaineDOT and NHDOT in conjunction with the MTA's consultant, HNTB.  
A  copy  of  this  Draft  Report,  dated  November  24,  2010,  is  attached  to  the  minutes  of  this 
meeting  and  incorporated  herein.    Chairman  Connors  stated  that  the  task  force was  deeply 
appreciative of the work MTA had done throughout this process,  including compilation of this 
report. 
 
The draft minutes of the Task Force's second meeting were noted as submitted and made a part 
of the record. 



 
 

 

 
Roland  Lavallee  of HNTB  Corporation  presented  the November  24th Draft  Report which Mr. 
Lavallee stated was meant to be a "discussion piece" for the Task Force.  Mr. Lavallee stated that 
the  numbers  used  in  the  report  were  subject  to  fluctuation  as  more  information  became 
available.  Two examples of this were the decision to rehabilitate rather than replace the Sarah 
Mildred Long Bridge, which was already reflected  in the Draft Report, and new  information on 
the  percentage  of  state  ownership  in  the  bridges  and  their  approaches,  which  was  not  yet 
included in the report.  Mr. Lavallee stated that previously the Task Force had assumed a 50‐50 
split  between  Maine  and  New  Hampshire  in  responsibility  for  the  bridges,  whereas  the 
ownership looked to be closer to 60% for New Hampshire and 40% for Maine.     
 
Paul Violette, Executive Director of the Maine Turnpike Authority, stated that one issue related 
to  the  rehabilitation  approach  to  the  Sarah Mildred  Long Bridge was  the  possibility  that  the 
Department of Defense would be  less willing to participate  in a rehabilitation of the bridge as 
opposed to a replacement.  Chairman Dana Connors clarified that the Draft Report included the 
ongoing assumption that there would be a contribution from the Department of Defense. 
 
Henry Stebbins asked about  the Draft Report's escalation  in  costs on  the Sarah Mildred  Long 
Bridge.    Mr.  Lavallee  explained  that  this  was  because  the  Sarah  Mildred  Long  Bridge  was 
scheduled for work in 2016, as opposed to the MB, where work was scheduled first, and there 
was, therefore, an escalation for inflation built into the Sarah Mildred Long Bridge figure.    Mr. 
Lavallee  compared  this  to  costs  for  the  I‐95  Bridge, which might  cost  around  $49 million  to 
replace today, but with replacement and other work projected over 30 years into the future at 
3% growth per year the costs were vastly increased.  Mr. Lavallee noted that these figures were 
distinct from Operations and Maintenance costs which were higher than usual on the two lower 
bridges because of the fact they were movable bridges.   
 
This led to a discussion on the Sinking Fund Concept and Operation & Maintenance Costs which 
took up most of the remainder of the meeting. 
 
Commissioner George Campbell stated that he did not believe the policy behind the concept of 
a sinking fund for some or all of the bridges had been thoroughly discussed.  It was agreed by 
the members of the Task Force that this was not the traditional approach to funding capital 
transportation improvements and that there might be some resistance to the idea.  Due to the 
commercial significance of the I‐95 Bridge to both states it was agreed that a strong case could 
be made for the sinking fund approach to that bridge's needs.  It was also agreed that, due to 
the capacity of the Sarah Mildred Long Bridge to function as a bypass to I‐95, a case could also 
be made for a sinking fund for that bridge.   It was agreed, however, that a sinking fund that 
allowed for 100% funding was not necessary and might be excessive due to the likelihood that 
federal funding would be available for future work on these bridges.   The Task Force therefore 
recommended that the next draft of the report include required funding of the sinking funds 
recalculated with a goal of 50% funding for the I‐95 Bridge and 20% funding for the Sarah 
Mildred Long Bridge. 
 
Henry Stebbins noted that the operations and maintenance projections in the Draft Report were 
based on historical costs and asked about opportunities for reducing these historical costs going 
forward.  Commissioner David Cole raised the possibility of operating functions for both bridges 



 
 

 

through one operations station, which Mr. Lavallee agreed would be possible and could 
represent significant savings.    Commissioner George Campbell stated that the NHDOT had 
done some analysis and thought that operation and maintenance savings in the 30% range were 
possible.  After some discussion the Task Force instructed that the next draft of the report 
include a projection to show what costs would be with a 25% savings in operations and 
maintenance.  
 
There was some discussion about the use of the Interstate Bridge Authority (IBA) as a vehicle for 
the bridge sinking funds.  Executive Director Paul Violette noted that if the MTA were to 
contribute funds it would need a secure mechanism to contain the money and to ensure that 
the money was actually used for the bridges.  Director Violette also stated that the MTA was 
currently looking at the possibility of tolls on the 1.9 mile segment of I‐95 which it was 
contemplating purchasing from the MaineDOT in order to pay for the purchase of that segment.   
 
Kathleen Mulcahey‐Hampson, attorney for the New Hampshire DOT, stated that the IBA could 
be brought back into existence by legislation in both states.  She stated that the legislation 
might address the composition of the IBA Board and adding the I‐95 bridge to the IBA's scope of 
responsibilities.  Ms. Mulcahey‐Hanson stated that she believed the draft legislation should be 
included in the Task Force's final report. 
 
It was agreed that the Maine Turnpike Authority would coordinate with staff of the Maine and 
New  Hampshire  DOTs  to  develop  another  draft  of  the  report  including  the  assumptions 
discussed at this meeting.     The Task Force scheduled a fourth meeting for December 7th, at 2 
P.M, at  the headquarters of  the Maine Turnpike Authority.     The members of  the Task Force 
hoped  to  be  able  to  complete  their  work  and  approve  recommendations  at  their  fourth 
meeting.   However,  a  fifth meeting was  tentatively  scheduled,  on  an  "as  needed"  basis,  for 
December 14th at 1 PM at the headquarters of the Maine Turnpike Authority.   The Task Force 
adjourned at 3:06 P.M. 
 
Task Force members present: 
 George Campbell, Commissioner, NH Department of Transportation 
 Gerard Conley, Chairman, Maine Turnpike Authority 
 Dana Connors, President, Maine Chamber of Commerce 
 David Cole, Commissioner, Maine Department of Transportation 
 Henry B Stebbins, Portsmouth, New Hampshire 

 
 Meeting #4 – December 7, 2010.   

The  fourth meeting  of  the  Bi‐State  Bridge  Funding  Task  Force was  held  at  2:00  P.M.  at  the 
headquarters  of  the  Maine  Turnpike  Authority  2360  Congress  Street,  Portland,  Maine  on 
Tuesday, December 7, 2010. 
 
The following members of the Task Force were present: 
 

 Chairman Dana Connors, President, Maine Chamber of Commerce  

 George Campbell, Commissioner, NH Department of Transportation 

 David Cole, Commissioner, Maine Department of Transportation 



 
 

 

 Gerard Conley, Chairman, Maine Turnpike Authority 

 Beverly Hollingworth, New Hampshire Executive Councilor, District 3 

 Henry B Stebbins, Portsmouth, New Hampshire 
 
 
Chairman Dana Connors called the meeting to order at 2:04 P.M. The draft minutes of the Task 
Force's third meeting were noted as submitted and made a part of the record, as corrected  in 
accordance with comments from Henry B. Stebbins. 
 
Chairman Connors stated that the first order of business was to review the latest version of the 
draft report that had been revised since the task Force’s 3rd meeting.   Commissioner Campbell 
noted  that  his  staff  had  reviewed  and  edited  the  report  and  a  version  of  the  report  with 
NHDOT’s suggested changes in redline was distributed to the task force.   
 
Roland Lavallee of HNTB Corporation summarized the  latest version of the Draft Report.     Two 
outstanding  issues  were  discussed:  whether  to  use  straight  percentages  to  determine  each 
state’s contributions to the sinking fund(s) or to try to be more specific and account for varying 
ownership  in approaches and specific bridge components, for  instance, ad whether or not the 
potential Department of Defense contribution should continue to be carried at $30 million.  The 
report showed a gap of $215 million between the projected funding and needs over the thirty 
year period covered by the report and methods of funding that $215 million were still open to 
determination. 
 
Henry Stebbins asked several questions about figures in the spreadsheet that accompanied the 
report.   Mr. Stebbins ended by making  two  recommendations. First,  since  the $30 million  for 
bridge  painting  on  the  high  level  bridge  shown  in  the  first  year  of  the  period  was  already 
allocated and funded federal money, that $30 million should not be  included  in the need that 
the sinking fund was attempting to meet.     Second, the report at present  included  inflation of 
costs at 3% and should also include the interest that money in the sinking fund could earn over 
this period. 
 
It  was  agreed  that  the  bridge  painting  already  funded  in  the  period’s  first  year  should  be 
deducted from the total need and the mechanism for doing this was discussed.  Ken Sweeney of 
MaineDOT  noted  that  this  project  was  only  a  $12  million  project,  and  only  on  the  New 
Hampshire side.  The Maine side of the bridge had not yet been put out to bid and therefore still 
had to be included in the projected need.  Commissioner Campbell noted that however this was 
done it had to be done in a way which clarified that these remaining painting costs were entirely 
Maine’s  responsibility,  so  that New Hampshire did not end up  required  to contribute “half of 
Maine’s half” of this painting. 
 
 
Maine Turnpike Authority Executive Director Paul Violette stated that he had discussed possible 
interest that might be earned with James Calpin of Bank of America / Merill Lynch and that he 
would  get  a  specific  figure  from  Mr.  Calpin.    Mr.  Violette  stated  that  the  figure  would 
undoubtedly be modest because the MTA was operating under the assumption that the sinking 
funds would only be invested in extremely safe vehicles such as treasury bills. 



 
 

 

 
Commissioner George Campbell raised the idea of reducing the projected inflation of costs from 
3% to 2%.   Commissioner Campbell stated that he believed this would send a serious message 
about the need for economy and could have the effect of forcing the savings to be found.  Henry 
Stebbins  noted  that  the  Federal  Reserve  Board’s  goal  for  inflation was  between  2  and  3 %.  
Executive Director Paul Violette stated  that construction related costs usually rose  faster  than 
general  inflation  because  this  kind  of work  relied  heavily  on  energy  and  products  that were 
made with energy.   Roland Lavallee noted that reducing projected costs also had the effect of 
reducing the value of identified efficiencies that relied on reducing future costs, such as going to 
one operations house  instead of two.  Commissioner David Cole stated that  it should be noted 
somewhere  in  the  report  that  Coast  Guard  approval  might  be  necessary  to  implement  the 
reduction of operations houses. 
 
It was agreed  that  in  the next draft of  the  report 2% would be used  for growth of projected 
costs. 
 
Apportionment of costs on each bridge was discussed in detail.   Commissioner Campbell raised 
the idea of detailing ownership in specific components of the bridges, such as approaches, decks 
and lift mechanisms, because the cost of repairing or replacing these components was different, 
rather than simply using a percentage split for the entire bridge.   It was noted that ownership of 
components in the Sarah Long Bridge had never really been determined because the Interstate 
Bridge Authority had originally been responsible for the entire structure and  it had been taken 
care of on a 50‐50 basis in the period after the IBA.  Commissioner Campbell agreed that in this 
case a simple percentage might be appropriate  for  the Sarah Long Bridge.   He suggested  that 
each state should put  together an analysis of  the ownership of bridge components and share 
this information with Roland Lavallee for incorporation into the next report. 

 
The Interstate Bridge Authority was briefly discussed.    Deputy Commissioner Bruce Van Note of 
MaineDOT stated that he believed attorneys from MaineDOT and NHDOT were in the process of 
drafting legislation to “resurrect” the IBA and to allow its use as a vehicle for the sinking fund. 
 
There was  a  discussion  of  the  possibility  of  tolls  a  funding  source  for  these  bridges.    It was 
agreed  that  the Final Report should  include  tolling as a  future possibility but not as a current 
recommendation and should probably  include  the analysis  that had been done  in some  form, 
either in the body of the report or as an attachment.  Commissioner George Campbell suggested 
that the Final Report should also include a mention that it might be beneficial to study a possible 
fee on marine traffic that benefitted from the moveable bridges.  

 
Commissioner Campbell also stated that New Hampshire currently had authority to do 100% of 
the work on the MB contingent on being reimbursed by Maine.  He believed that this should be 
mentioned  in  the  report  because  the  State  of  Maine  would  possibly  need  legislative 
authorization to enter into an arrangement like that if it was something they wanted to pursue.  
Further,  Commissioner  Campbell  said  he  believed  the  Final  Report  should  highlight  the 
ramifications of the recommendation to rehabilitate rather than replace the Sarah Long Bridge, 
and  should  state  that  this  recommendation was  subject  to  future  changes which might,  for 
instance, be required by the NEPA process. 
 



 
 

 

It was agreed that the Maine Turnpike Authority would coordinate with staff of the Maine and 
New  Hampshire  DOTs  to  develop  another  draft  of  the  report  including  the  assumptions 
discussed at this meeting.       The Task Force agreed that they would meet again to discuss this 
report on December 14th at 1 PM at  the headquarters of  the Maine Turnpike Authority.   The 
Task Force adjourned at 3:43 P.M. 
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