Connections Origin – Destination Survey

Summary Report

[image: image29.jpg]



Prepared for

Maine Department of Transportation

New Hampshire Department of Transportation

[image: image1.jpg]£
2

e
A

N
W
2

5
1 :

.

. A
.

N

Y

%iﬂiiﬁh'\‘ﬁﬂ,’-.‘:'ﬁzﬁk"
UL B A E e

i

i





[image: image25.jpg]New Ham J/L?‘//&

Department of Transportation

























Prepared by:
[image: image26.jpg]












August 2009
Table of Contents

3Section 1
Purpose and Conduct of the Study


5Section 2
O&D Survey Study Area


6Section 3
Survey Results


63.1
VEHICLE CHARACTERISTICS


63.1.1
Vehicle Type


73.1.2
State of registration.


93.1.3
Number of occupants per vehicle


113.2
TRIP CHARACTERISTICS


113.2.1
Trip Purpose


173.2.2
Trip Length


193.2.3
Travel Patterns


28Section 4
Conclusions


29Appendix A.
Origin-Destination Matrices


31Appendix B.
Interview Manual




Table of Figures

3Figure 1 – Locations of Survey Stations


5Figure 2 – O&D Survey Study Area


7Figure 3 – Vehicle Type Summary


8Figure 4 – State of Registration Summary


9Figure 5 – Vehicle Occupancy by Bridge


10Figure 6 – Average Vehicle Occupancy, by State of Registration


10Figure 7 – Detailed Summary of Persons per Vehicle, by State


12Figure 8 – Trip Purpose by Bridge (3pm-6pm)


13Figure 9 – Bridge Choice Summary, by Trip Type


14Figure 10 – Trip Purpose Comparison, Peak Hour vs. Shoulder Hours


15Figure 11 – Trip Purpose Comparison, NB vs. SB


16Figure 12 – Trip Purpose by Vehicle Registration


17Figure 13 – Vehicle Occupancy by Trip Purpose


18Figure 14 – Average Trip Length, by Bridge


18Figure 15 – Average Trip Length Summary, by Bridge and Trip Purpose


20Figure 16 – Trip Composition Summary


21Figure 17 – NB Bridge Choice, by Trip Type


22Figure 18 – SB Bridge Choice, by Trip Type


24Figure 19 – Trip Characteristics, Sarah Long Bridge NB


25Figure 20 – Trip Characteristics, Sarah Long Bridge SB


26Figure 21 – Trip Characteristics, Memorial Bridge NB


27Figure 22 – Trip Characteristics, Memorial Bridge SB




 TOC \h \z \c "Figure B-" 
35Figure B- 1– Proposed Survey Layout, US-1


36Figure B- 2– Proposed Survey Layout, US-1 Bypass




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
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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.
  In brief, the survey proceeded in the following manner:

· Each survey station had the following personnel:

· 3 surveyors dedicated to each direction of travel;
· 2 flaggers (one for each direction) to stop vehicles;

· 1 law enforcement officer to ensure safe operations; and

· 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:

· Where did this trip begin? (street address, intersection, or landmark)
· What type of place was the trip beginning?  (Options included home, work, store/shopping, personal business, recreation, leisure, or other.)

· Where will this trip end?(street address, intersection, or landmark)
· 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
.  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.
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
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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. 

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.
Figure 3 – Vehicle Type Summary
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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)

Figure 4 provides a summary of the responses.

Figure 4 – State of Registration Summary
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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.

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
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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
.  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.
Figure 6 depicts the average number of occupants per vehicle state of registration.
Figure 6 – Average Vehicle Occupancy, by State of Registration
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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”.
Figure 8 provides an overview of the trip purpose data provided by the survey respondents.
Figure 8 – Trip Purpose by Bridge (3pm-6pm)
[image: image9.png]100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Memorial Sarah Long Overall
Bridge Bridge

BOther 9% 8% 8%
OWork-based 14% 17% 16%
OHome-to-Recreation / Leisure 10% 9% 9%
IHomerlo'S;:s[:["Iienj/ Personal % % 26%
OHome-to-Work 36% 4% 2%





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. 
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
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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.
Figure 10 – Trip Purpose Comparison, Peak Hour vs. Shoulder Hours
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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.
Figure 11 – Trip Purpose Comparison, NB vs. SB
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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.
Figure 12 – Trip Purpose by Vehicle Registration
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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.
Figure 13 compares trip purpose by vehicle occupancy.
Figure 13 – Vehicle Occupancy by Trip Purpose
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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.
Figure 14 – Average Trip Length, by Bridge
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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.

Figure 16 summarizes the trip composition of each bridge, in each direction.

Figure 16 – Trip Composition Summary
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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.  

· 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.
· 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.
· 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.

· 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, 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
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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.

Figure 18 tells a similar story for SB trips using the lower-level crossings.

Figure 18 – SB Bridge Choice, by Trip Type
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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).

· 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 2nd most common trip is depicted as a long-dashed arrow.

· The 3rd 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.

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
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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.

· 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:
· 640 vehicles on the Memorial Bridge, comprising about 30% of all vehicles crossing the bridge; and
· 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.

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

	Origin
	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

	Origin
	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


	
	Sarah Long Bridge - Northbound

	
	
	Destination

	
	
	8
	9
	10
	11
	12
	110
	111
	112

	Origin
	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

	Origin
	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


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.

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

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:

· The station number

· Directional of travel

· The date and time

· Interviewer’s initials

· Column 1:  Vehicle Type:

· 1=PASSENGER CAR, VAN or Pick-up Truck

· 2=Light Truck (box truck, step van or single unit truck)

· 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:

· Residence

· Work

· Store/shopping

· Personal business (medical, banking, etc.)

· Leisure

· 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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LT=  Light Truck W=  Work L=  Leisure

HT=  Heavy Truck PB=  Personal Business O=  Other
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Figure B- 1– Proposed Survey Layout, US-1


Figure B- 2– Proposed Survey Layout, US-1 Bypass


US-1 Bypass (Sarah Long Bridge) Station





US-1 (Memorial Bridge) Station
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Top 3 Movements:


105-to-111: 18.7%


106-to-111: 15.4%


5-to-111: 13.8%





Most Common Origins:


External 105: 36.2%


External 106: 21.0%





Most Common Destinations:


External 111: 66.7%


Subarea 9: 7.5%





Trips through Sarah Long NB





Top 3 Movements:


8-to-105: 30.1%


111-to-105: 10.6%


111-to-106: 5.0%





Most Common Origins:


Subarea 8: 40.6%


External 111: 33.3%





Trips through Sarah Long SB





Most Common Destinations:


External 105: 49.7%


Subarea 4: 15.1%





110





112





111





107





107





106





105





105





12





10





11








8





7





6





5





1





2





4





3





111





Top 3 Movements:


111-to-1: 9.9%


9-to-1: 7.4%


9-to-105: 6.4%





Most Common Origins:


Subarea 9: 26.1%


External 111: 24.1%





Trips through Memorial SB





Most Common Destinations:


Subarea 1: 38.6%


External 105: 17.1%
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Most Common Destinations:
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� This manual is included in � REF _Ref237240824 \r \h ��Appendix B� of this report.


� 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.


� For more details on national vehicle occupancy trends, visit the website of the Bureau of Transportation Statistics (� HYPERLINK "http://www.bts.gov" �www.bts.gov�).  
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								DIRECTION
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								INTERVIEWER
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		Vehicle				# of				Location		Destination						Location
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		LT		NH						PB       R								PB       R
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						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






