Appendix 2

Frank J. Wood Preliminary Design Report



Preliminary Design Report

Frank ]J. Wood #2016
over
Androscoggin River

Brunswick-Topsham, Maine

STP-2260(300)X
WIN 22603.00

Maine Department of Transportation

Bridge Program
August 4, 2017



TABLE OF CONTENTS

Background INFOrMation .......oocuuiieiiiiiec e e s e e e are e s 1
R ALY = T o F = PSRRI 2
LOCATION IMIP ettt as et nnb st st e bntnbnnnnnnnsnnnnn 3
Bridge RecommENdation FOIM......ociuiiiiiiiiie ettt e e e s st e e s sana e e e ennneee s 4
SuMMary of EXPected IMPACES ..oocuiieiiiiiiee ettt e e s e e e e e s aae e e s ssabaaeeeeaas 6
Summary of Preliminary DESISN ......eeiiiiiiie ittt et e e s see e e s s sbre e e e saaeeessnasaaaeeenns 8
[ Vo [o] o <AV S =T o Lo o R PRSP 32
[ o L 10 ol 2{=T o Yo o PSS 33
Preliminary PIANS ... ..ttt e st e e et e e et e e e s e e e et e e e e e aaeee s Appendix A
(o] aTe T oY =4 =T o] o RSP Appendix B
INSPECLION REPOITS ..ttt sbsbssesebnsssnsnsnnes Appendix C
EXISTING Brid8E PIANS ..eceiieeiieie ettt ettt e e e e et e e e naee s Appendix D
[ e [ 10 ol D - USRI Appendix E
Miscellaneous INfOrMatioN ......c..uiii i e Appendix F
Traffic and ACCIAENT DAta......cccvvieeieeeeiieciieeeee e e e e e e e e e e eeeanrreeeeeeeeeenanns Appendix G

Preliminary Cost EStIMates .......uuiiiiiiii e e e e e e et r e e e e e e e enanes Appendix H



BACKGROUND INFORMATION

TOWN Brunswick-Topsham WIN 22603.00 BRIDGE NO. 2016
BRIDGE Frank J. Wood STATE ROUTE 201/24
FUNDING: Federal/State

PROGRAM SCOPE: Bridge Improvement

PROGRAM DESCRIPTION:

Frank J. Wood Bridge (#2016) over Androscoggin River. Located at
the Brunswick — Topsham town line.

PROJECT BACKGROUND: This bridge was constructed in 1931 and was rehabilitated in 1985
and 2006. It is currently in poor condition and has safety and
mobility limitations. Preconstruction engineering was funded in
the 15/16/17 Work Plan with partial construction funding added
in the 16/17/18 Work Plan.

JURISDICTION  State Highway NHS No

FUNCTIONAL CLASSIFICATION Minor Arterial CORRIDOR PRIORITY 3

URBAN/RURAL Urban FHWA SUFFICIENCY RATING 25.4

LOAD POSTING 25 tons POSTED SPEED 25 mph

TRAFFIC: 2015 AADT 18,860 ACCIDENT DATA, CRF 1.93
2035 AADT 22,630 DHV 2263
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EXISTING BRIDGE

YEAR BUILT 1931 SPAN LENGTHS 310’-310’-175'=805’ CURB TO CURB WIDTH 30’

TYPE OF SUPERSTRUCTURE: Three-span painted, riveted steel through truss with a concrete
filled steel grid deck and bituminous wearing surface supported on steel crossbeams,
steel stringers, and steel floor beams. 2’ each side of roadway remains open grid for
drainage. There is a 5’ sidewalk cantilevered off the upstream truss.

GENERAL CONDITION: Steel members are in poor condition with significant section loss and
pack rust evident along with extensive failing paint. Concrete filled steel grid deck is in
poor condition with rust staining the underside. Bridge joints were recently replaced in
2015.

TYPE OF SUBSTRUCTURE: Cantilevered concrete abutments on ledge. Mass concrete piers on
ledge.

GENERAL CONDITION: The substructures, having been rehabilitated in 2006, are in
satisfactory condition. The south abutment has a 2’ long horizontal crack about 4’ above
the bridge seat near the wing wall. A portion of this abutment sits on stone masonry
that shows signs of shifting stones.

LOAD RATINGS: OPERATING INVENTORY
HL-93 Truck 23.7 Tons 18.4 Tons
Rating Factor 0.66 0.51
LEGAL LOADS
Controlling Configuration: 6 25 Tons
Rating Factor 0.65
Controlling Member: Spanl & 2 floor beam 7 in shear

See Appendix C for updated load rating in 2016
Inspection Report

STRUCTURALLY DEFICIENT Yes FUNCTIONALLY OBSOLETE N/A

MAINTENANCE PROBLEMS: Open grid at curb lines allows salt laden water to run on
supporting steel truss members of floor framing system and bottom chord of truss.

MAINTENANCE WORK: NA
PREVIOUS STRUCTURE: A timber covered bridge on granite abutments.

OTHER COMMENTS: The bridge is not individually eligible for listing on the National Register
of Historic Places, but is a contributing element to the Brunswick-Topsham Historic
District.
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LOCATION MAP

Brunswick-Topsham, Frank J. Wood #2016, WIN 22603.00
Route 201/24 over Androscoggin River

Latitude: 4° 55'14.27" N, Longitude: 69° 57' 57.46" W
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BRIDGE RECOMMENDATION FORM

TOWN Brunswick-Topsham BRIDGE Frank J. Wood BRIDGE NO. 2016
DESIGNED BY TY Lin Intern. DATE 8/4/2017 WIN 22603.00

APPROVED BY T DATE Z»-ef ety

APPROVEDBY L. L~  DATE BT

PROJECT: Bridge replacement with 760’ of approaches, including transitions.

ALIGNMENT DESCRIPTION: Bridge on a 1200’ radius horizontal curve matching into existing
approaches with an 800’ radius curve in Brunswick and a tangent in Topsham. Vertical
grade is 0.90% tangent on bridge matching into existing approaches with a combination
90’ crest and 200’ sag vertical curves in Brunswick and a combination 100’ crest and 90’
sag vertical curves in Topsham. The finished grade is approximately 2.5 higher than
existing bridge. The new centerline is located about 120’ upstream (west) of existing
bridge centerline at its greatest distance.

APPROACH SECTION: Two 11’ lanes with 5’ shoulders and 5’ sidewalks each side. 1:2
sideslopes with standard steel guardrail and 1:4 sideslopes without guardrai.

SPANS 260°-205’-205"-145' = 815’ SKEW 0° ahead Radial except as
noted
LOADING HL-93 modified for Strength 1 DESIiGN SPEED 25 mph

SUPERSTRUCTURE: 4-span, continuous steel | girder composite bridge with an 8 1/2” CIP
concrete deck and 3” bituminous wearing surface with 1/4” high performance
membrane waterproofing. 32’ curb-to-curb roadway with a 2% normal crown and 5’
sidewalks each side. Bridge rail is a TL-2 compliant, traffic/pedestrian bridge railing. Final
cross section and aesthetic details will be developed through coliaboration with the
Towns’ Design Advisory Committee and the Section 106 Consulting Parties,

ABUTMENTS: Deep cantilevered concrete abutment on the Brunswick side and stubbed
cantilevered concrete abutment on the Topsham side all supported on concrete
subfootings founded on ledge.

PIERS: Reinforced concrete solid shaft piers supported on concrete seals founded on ledge.
Pier 3 skewed 35° ahead on left for improved hydraulics.

OPENING AND CLEARANCE EXISTING PROPOSED
TOTAL OPENING 23,750 SF 23,400 SF
TOTAL OPENING AT ELEVATION * FT *SF * SF
FREEBOARD CLEARANCE AT Q50 ELEVATION *FT *FT

*Refer to detailed hydraulic analysis data included in Appendix E.

AVAILABLE SOILS INFORMATION: Existing plans and survey show ledge to be present and
exposed throughout this site. Exact ledge locaticns to be determined with field borings.

Bridge Recommendation Form | 4



ADDITIONAL DESIGN FEATURES: Begin transition @ STA 00+70, begin project @ STA 1+00,
end project @ STA 14450, end transition @ STA 15+75. Variable height retaining walls
will be constructed between STA 2+19+/- and 3+04+/- 22’ left at the Brunswick
approach and between Sta 12+55 to Sta 13+95 +/- 24.25’ left at the Topsham approach.
Bridge will be lighted both sides of roadway. Add 10’ long by 5’ wide overlook platforms
to each side of new superstructure. Existing brick paved approach sidewalks will be
matched and continued to the new bridge. Amenities and aesthetics on the bridge and
impacted approaches will be further reviewed and discussed with established Design
Advisory Committee representing Brunswick and Topsham.

MAINTENANCE OF TRAFFIC: Maintain two-way traffic on existing bridge.

CONSTRUCTION SCHEDULE: Two construction seasons with removal of the existing bridge the
following winter.

ADVERTISING DATE: August, 2018

Program Available Estimated Shortfall/

Amount Funding  Project Cost Surplus

Preliminary Engineering $1,225,000 $1,200,000 $1,200,000 S0
Right-of-Way $50,000 $50,000 $50,000 S0

Construction [ Structure 13000000 $13,000,000 *1243>000 20
Approaches $545,000 S0

Construction Engineering $650,000 $650,000 $750,000 -$100,000

Total $14,925,000 $14,900,000 $15,000,000 -$100,000

ADDITIONAL BORINGS REQUIRED? No
ADDITIONAL GEOTECHNICAL EVALUATIONS REQUIRED? Yes

APPROVED DESIGN EXCEPTIONS: Design variance needed from the Program for opening in
bridge rail to accommodate the overlook platforms.

COMMENTS BY ENGINEER OF DESIGN:

Bridge Recommendation Form | 5



SUMMARY OF EXPECTED IMPACTS

RIGHT OF WAY

Number of:  Property Owners 4
Buildings to Be Taken 0
Type of Acquisitions: Fee Simple Easement

Temporary Rights (] Temporary Road

UTILITIES: On Existing Bridge — Brunswick-Topsham Water District, GWI Communication,
Fairpoint Communication, OTT Communication; On Approaches — Maine Natural Gas,
CMP, Brunswick Sewer, Topsham Sewer

COAST GUARD PERMIT NEEDED? Exception Request Required FAA PERMIT NEEDED? No

ENVIRONMENTAL COORDINATION
Team Member: Kristen Chamberlain

NEPA

The FHWA and the MaineDOT initially proposed to prepare a

Categorical Exclusion for this project under 23 CFR 771.117(d)(3).
However, due to the presence of several environmental resources within
the project area such as historic properties and districts, and threatened
and endangered species and critical habitat, in addition to substantial
public interest and controversy, the FHWA and the MaineDOT decided in
the spring of 2017 to prepare an Environmental Assessment.

STIP

PE, ROW, ADVERTISE/CONSTRUCTION: 4/4/17

Section 106

The Section 106 process determined that the upstream replacement
alternative would have adverse effects to three historic resources: the
Cabot Mill, Pejepscot Paper Company, and the Brunswick Topsham
Historic District resulting from the removal of the Frank J. Wood Bridge.
The bridge is the last element of the setting of the two mills that was
constructed during the period of significance of the mills. Removal of the
Frank J. Wood Bridge will diminish the Cabot Mill’s and the Pejepscot
Paper Company’s integrity of setting, feeling, and association. Section
106 requires mitigation of adverse effects if they cannot be avoided.
Mitigation will be finalized with input from Section 106 consulting parties
as design of the proposed alternative proceeds.

Section 4(f)

The Town of Brunswick Park on the southeast corner of the bridge is a 4f
resource. In addition, the Section 106 resources listed above are also 4(f)
resources. Adverse Effects to historic transportation structures under
Section 106 of the National Historic Preservation Act are considered a
“use” under Section 4(f) of the U.S. Department of Transportation Act of
1966. The upstream alternative will result in a use of Section 4(f)
properties. Final evaluation of impacts to Section 4(f) resources and
approval of the use will be completed by FHWA.
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Endangered Species

Shortnose sturgeon and Atlantic sturgeon are known to use the project
area for staging and spawning. MaineDMR has provided data collected to
date about species use of the area. Consultation with National Marine
Fisheries Service under Section 7 of the Endangered Species Act will be
required. Pre-coordination with NMFS prior to initiation of consultation
is on-going.

Essential Fish
Habitat

Project is located within Essential Fish Habitat for Atlantic salmon. Other
NOAA Trust Resources present include alewives, American shad, and
blueback herring. Permanent and temporary impacts to EFH need to be
avoided and minimized.

Fish Passage

Will be provided during and post-construction. Impacts to Brookfield fish
way need to be considered, minimized, and included in Section 7
consultation.

In-Stream Window

AVOID APRIL 7-AUGUST 30 to minimize impacts to Sturgeon, alewives,
American shad and blueback herring.

Hazardous Material

Initial site assessments have indicated a property on the northwest
Topsham approach that was a former gas station. The data suggests the
alternative would not directly impact the site with the initial limits of
cuts, fills and property acquisition, but will require additional borings and
coordination through final design to ensure compliance.

Dredge Material

Material excavated from below OHW/HAT is considered dredge and
must be managed as special waste. Amount of dredge and disposal
options TBD.

Stormwater/MS4 N/A
DEP/LUPC Permit-by-Rule Section 11
ACOE Individual Permit

Avoidance & Minimization:

Avoidance and Minimization of impacts to Natural Resources, Cultural Resources, and
Endangered Species will continue during Final Design in accordance with applicable State and

Federal Laws.

River Impacts: 1.75H: 1V riprapped slopes used at the abutments. A 2H: 1V side slope used at
the southwest approach corner and a retaining wall located at the back side of the sidewalk
used at the northwest approach corner. State standard bridge width used.
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SUMMARY OF PRELIMINARY DESIGN

BACKGROUND

The Frank J. Wood Bridge is a critical link spanning the Androscoggin River between the
Towns of Brunswick and Topsham, carrying US 201 and ME 24 and about 19,000 vehicles a day.
Just 500 feet upriver of the bridge is a power generation dam harnessing the power of
Brunswick Falls. On the southern, Brunswick side of the bridge sits the 250t Anniversary Park
on the east and the bustling Fort Andross Mill Complex (originally the Cabot Mill) on the west.
The Topsham approach adjoins a bank on the west side, and a dentist office and the Bowdoin
Mill Complex (originally the Pejepscot Paper Company) on the east side. Both the Fort Andross
and the Bowdoin mill complexes house a variety of shops, businesses, and restaurants, and the
Frank J. Wood Bridge is a key pedestrian connection between the two of them and between the
larger business districts and communities on each side. The bridge links the hearts of the two
communities across the Androscoggin River, connecting Brunswick and Topsham.

250th Anniversary

Park

ort S|
Mil C‘QI, )

Figure 1: The Frank J. Wood Bridge spanning the Androscoggin River between Brunswick and Topsham

The Frank J. Wood is the central of three vehicular crossings of the Androscoggin River
between Brunswick and Topsham. About 2 miles upstream, 1-295 crosses the river; it has
interchanges with U.S. 1 on the Brunswick side and ME 196 on the Topsham side. Less than 1
mile downstream, ME 196 (also known as the Coastal Connector) crosses the river. In addition
to these vehicular crossings, the historic Swinging Bridge is a pedestrian crossing of the river
about % mile upstream of the Frank J. Wood Bridge. Figure 2 shows all of these crossings.
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Figure 2: Androscoggin River crossings between Brunswick and Topsham

The Frank J. Wood Bridge is an 85-year-old, 805-foot-long, three span steel through-
truss bridge with spans of 310’-310’-175’. It was rehabilitated most recently in 1985, 2006, and
2015. It is a “fracture critical” structure, indicating it is vulnerable to sudden collapse if certain
components fail, in this case the truss diagonal and bottom chord members and their
connections and the floor beams. Because of this designation, more detailed inspections are
required. Detailed inspections by MaineDOT in 2012, June 2016 and August 2016 found many
deteriorated areas. A load rating done by MaineDOT in 2013 and updated in August 2016 found
some floor system members are no longer adequate for Maine’s legal loads. The bridge is now
posted for 25 tons. There is corrosion and section loss in the steel floor system supporting the
deck (the transverse cross beams, longitudinal stringers, and transverse floor beams). The floor
system, bottom chords, and the concrete deck are currently in poor condition, and the bridge
has a FHWA Sufficiency Rating of 25.4. Corrosion at the deteriorated areas is continuing and
accelerating, and will do so until the bridge is rehabilitated comprehensively. Refer to Appendix
C for sections of the reports listed.

Because of the ongoing deterioration of the structural steel, MaineDOT has completed
temporary repairs to address the worst issues so the bridge can maintain its current load rating
for up to five years. Steel was added to the worst sections of the floor system beneath the deck
and missing and deteriorated rivets were repaired or replaced. Refer to Appendix C for a
Summary Report of this temporary work. These temporary repairs were needed to keep the 25
ton weight limit from being reduced more. As maintenance, this 5-year repair was funded
separately from the longer-term “capital improvement” project. However, a long-term solution
needs to be implemented within the 5 year timeframe or sooner. There is no guarantee that

this temporary repair will eliminate additional emergency work. The rate of deterioration
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evidenced within the August 2016 Inspection Report referenced above identifies the urgency of
implementing a long-term improvement solution. This report examines what the alternatives
are for the long-term solution.

The travelway through the truss is 30 ft wide, with two 11 ft travel lanes and 4 ft
shoulders. Though there are sidewalks on both sides of the road within a few hundred feet of
the bridge, the existing bridge carries a single sidewalk on the west side of the bridge. Because
the outer 2 feet of each shoulder is an open steel grid for drainage, the usable shoulder width
for bicycle travel is reduced to just 2 ft.

The bridge is not individually eligible for listing on the National Register of Historic
Places, but is a contributing element to the Brunswick-Topsham Historic District. It is also
adjacent to the National Register-Listed Pejepscot Paper Company, National Register-Eligible
Cabot Mill and National Register-Eligible Summer Street Historic District.

Accident data from 2009-2013 shows 27 accidents at the intersection of Maine Street
and Bow/Cabot Street in Brunswick and 11 accidents at Summer Street and Main Street in
Topsham. Also, there were 24 accidents just off the bridge on the Brunswick approach. The
accident reports show that these accidents were primarily caused by driver inattention and
distraction or by following too closely. In general, these accidents do not appear to be
influenced by the bridge. Refer to Appendix G for traffic and accident data.

l

ﬂ:ElO_OI"S em / |
>

Substructure

Figure 3: This report uses technical terms to describe various parts of the bridge. The
superstructure is what many think of as a “bridge”, including the steel floor system or girders below
the deck, while the substructure is what supports the superstructure. The deck (what cars drive on)
rests on the floor system, which is made up of floor beams, stringers, and sometimes crossbeams.
The floor system carries load from the deck to the truss bottom chord.
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PURPOSE AND NEED

The purpose of the project is to address poor structural conditions and load capacity
issues on the Frank J. Wood Bridge and to address pedestrian and bicycle mobility and safety
concerns.

Bridge improvements are needed to improve the condition ratings of the superstructure
and deck from a rating of 4 (poor condition) to 7 (good condition). Because of the age of the
bridge, 85 years old, and the considerable number of heavy loading cycles it has already
experienced, steel fatigue concerns on critical tension members need to be addressed to
continue to carry heavy truck traffic on the existing truss. Additionally, the floor beams and
stringers need improvements to bring their load rating factors to a 1.0 for all MaineDOT legal
loads.

This bridge is classified by the Federal Highway Administration (FHWA) as structurally
deficient with superstructure and deck condition ratings of 4 out of 9 (poor condition). The 3
truss spans are fracture critical, meaning that failure of certain steel tension members could
cause any of the 3 spans to collapse. Some of the steel truss bridge components are fatigue
sensitive, susceptible to cracking and fracture as a result of heavy cyclic loading. The floor
beams and stringers within the truss spans do not meet current design load or MaineDOT legal
load standards.

Pedestrians on the east side of Routes 201/24 cannot cross the river without crossing
the highway, and the existing mid-block pedestrian crossings are considered dangerous. Bicycle
traffic is seriously limited by the narrow, 2 ft, paved shoulder.

e
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EXISTING BRIDGE SECTION

Figure 4: The existing truss bridge cross section
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SUMMARY OF ALTERNATIVES

The following alternatives were considered:

1. New 800 ft bridge on the existing alignment.

2. New 835 ft bridge on a curved alignment upstream of the existing bridge.

3. Rehabilitation of the existing steel truss bridge.

4. Rehabilitation of the existing steel truss bridge, including the addition of a new east-
side sidewalk.

5. New 800 ft bridge on a parallel alignment downstream of the existing bridge.

A No Build alternative was also considered.

On Point Construction Services, a private consultant firm specializing in construction
scheduling and estimating, joined the Project Team to review the constructability of the
proposed alternatives, to develop construction schedules, and to estimate temporary bridge
costs.

All of the alternatives were compared based on hydraulic requirements; environmental,
historical, right of way, and utility impacts; maintenance of traffic, constructability,
maintainability, and geotechnical site conditions; and construction, life cycle, and user costs.

NO BUILD ALTERNATIVE

The No Build Alternative serves as a benchmark for the other alternatives. Basic
maintenance, such as the 5-year repairs listed in the August 2016 inspection report, is included.

The urgent repairs needed to keep the Frank J. Wood Bridge in place for the next few
years are only a temporary solution. The structural steel will continue to deteriorate at an
increasing pace unless a comprehensive repair and paint project takes place.

A No Build Alternative does not fulfill the purpose and need for this project.
REPLACEMENT ALTERNATIVES

Alternatives 1, 2, and 5 would provide a new bridge. Many characteristics of the new
bridge would be the same for each of the replacement alternatives; these will be discussed
below before the specifics of each alternative are presented.

A new bridge would be a multi-span
steel girder bridge, with 4 or 5 spans. A steel
girder bridge is considerably less expensive in
Maine than alternative bridge types for this
range of spans. To increase the life span of
the new structure, the concrete deck would
likely be reinforced with corrosion-resistant
rebar and the steel girders would be
metalized. Metallization of the girders will

protect them from corrosion due to spray i &\K

from the turbulent river beneath the bridge. ~ Figure 5: Artist's rendering of a steel girder bridge

Summary of Preliminary Design | 12



The new bridge would have concrete wall abutments and solid shaft piers, all founded on the
shallow bedrock at this site. New concrete bridge decks with high-performance membrane
waterproofing and corrosion-resistant reinforcing bar are expected to last the service life of the
new bridge or 100 years.

A replacement structure of this type will have low maintenance costs. The primary
anticipated maintenance would be to mill and resurface the asphalt wearing surface at regular
intervals and to paint the girders. Biannual inspections of a bridge of this type can be
completed relatively quickly and at low cost.

Any new bridge will include 11 foot lanes, 5 foot shoulders, and 5 foot sidewalks on each
side. Having sidewalks on both sides of the bridge will connect the existing sidewalks on the
approaches and will improve safety by reducing the need for pedestrians to cross the road. On
the Brunswick approach, the new east sidewalk will tie into the sidewalk that runs along the
Town’s 250%™ Anniversary Park. On the Topsham approach, the east sidewalk will continue with
a crosswalk through the commercial entrance to the Sea Dog parking, and a new curb-cut will
be constructed to access the sidewalk that runs along the dentist office. This will provide
continuity of pedestrian passage on both sides of Route 201. Additionally, the MaineDOT will
work with the Towns to determine crosswalk locations, needs, and enhancements that provide
for safer passage across Route 201 than what exist currently.

5 foot wide shoulders with no adjacent bridge railing or truss verticals will improve the
bridge for bicyclists. The available “riding” width will increase by 3 feet which will be enhanced
further with the removal of the truss verticals. The verticals act as obstacles that tend to force
bicyclists towards the travelway to avoid contact.

For new bridges on this site, the
contractor would need a work trestle for
access to construct the cofferdams and piers,
to erect the structural steel superstructure,
to place deck concrete, and to remove the
existing bridge. A cost premium of S1 million
is included in the estimate for each new
bridge to account for the added expense of a
work trestle on this challenging site.
Installation of a work trestle at this site is
unique due to the exposed and highly
variable bedrock, exposure to high velocity
flows, and proximity to the upstream dam.

Figure 6: Rendering of a Possible New Bridge

Railings for a new bridge would meet all standards for vehicle and pedestrian safety.
Railings go through stringent testing programs to ensure appropriate safety in a variety of
situations. Only those railings that meet appropriate criteria can be used on a new bridge,
based on the specific constraints of this site. MaineDOT’s standard 4-bar steel pedestrian and
traffic rail (which meets a TL-4 performance level) is recommended for this bridge, but input
from the Towns of Brunswick and Topsham and the Section 106 Consulting Parties would be
considered for the final selection of the rail type. A TL-2 performance level bridge rail system
would meet standards for this site.
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During meetings with Officials from both Towns, requests were made to enhance the
“River Walk Loop” that exists over the existing bridge and continues to the pedestrian bridge
upstream of the dam. A new bridge at this site would include deck overlooks, where the
sidewalk widens out to provide viewpoints of the river upstream and downstream. In addition,
the bridge would be lighted and lamp posts and fixtures would be ornamental and closely
match the street lighting in the approaches. The MaineDOT would consider input from the
Towns of Brunswick and Topsham and the Section 106 Consulting Parties for the final selection
of the bridge lighting during final design.

Alternative 1: New 800 ft Bridge on Existing Alignment

Alternative 1 is a new 800 ft, five span, steel girder bridge on the existing alignment. The
new bridge would have the characteristics discussed above that are similar for any replacement
bridge on this site.

Because the new bridge would be constructed on the existing alignment, the existing
truss bridge would have to be removed completely before new construction could begin. The
limitations on in-water work add to the construction duration. Without a temporary bridge, this
alternative would have a traffic disruption period of over 2 years.

Given the large user costs (see the Maintenance of Traffic Section) and other impacts
such a disruption would cause, a temporary bridge is required for this alternative. This adds
another year to the construction duration, bringing the total construction time to 3.5 years.
This also increases the river impacts—this alternative would need a work trestle and a
temporary bridge beyond the impacts of the new structure itself. Permanent environmental
impacts would include the wetland footprint impact of 4 piers and riprap protected abutment
slopes within the river channel. Two of the piers would be located near the edges of the
Brunswick side powerhouse outfall channel.

The construction cost of this alternative is estimated at $16,000,000 (including the cost
of a temporary bridge). Refer to Appendix H for detailed cost estimates.

Alternative 1 Summary:

e New 800 ft bridge on the existing alignment

e 11 fttravel lanes with 5 ft shoulders and 5 ft sidewalks each side

e Construction Cost: $16 million

e Life Cycle Cost: $16.7 million

e Service Life Cost: $20.3 million

e Construction Duration: approximately 3.5 years

e Maintenance of Traffic: on-site temporary detour

e In-Water Impacts: temporary work trestle, temporary bridge, new piers, new slopes
at abutments

e Right-of-Way Impacts: minimal

e Utility Impacts: existing utilities relocated to new bridge

e Historic Impacts: existing truss bridge removed

e Brookfield Dam and Brunswick fish way: no permanent effects

e Meets Purpose and Need
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Alternative 2: New 835 ft Bridge on Curved Upstream Alignment

Alternative 2 is a new 835 ft, five span, steel girder bridge on a curved upstream
alignment. A curved bridge reduces the length of approach roadway construction and reduces
right of way impacts to abutting properties when compared to using a straight bridge in the
same upstream location. This bridge alternative would have a short southern span to better
align the spans to bridge the Brookfield power station outflow channel with a minimum of
impact. The remaining four spans would be continuous haunched steel girder spans with a
concrete deck. The span arrangement and number of piers would be selected to minimize
footprint impact within the channel and within the FERC Boundary and to maximize the
efficiency of steel girder superstructure. In addition, the existing hydraulic clearance over the
river would be maintained as a minimum. To avoid an unacceptable rise in flood elevations
along the Topsham bank of the river adjacent to the Bowdoin Mill area, Pier 3 would be skewed
at 35 degrees to better align with the flow and the North Pier of the existing bridge would be
retained.

The estimated construction duration for this alternative is approximately 2.5 years. No
temporary bridge is required since traffic could be maintained on the existing bridge during
construction. A short term (about 2 month) single lane northbound road closure and detour as
described in the “Maintenance of Traffic” section for the New Alignment maintenance of traffic
option would be needed during the final tie-in.

#‘f ~\‘.~ = ‘TW/ P R 2

Q%’ i a0
Figure 7: A Possible Curved Upstream Bridge
The four piers and the abutment slopes would be permanent wetland environmental
impacts. Two of the piers would be located near the edges of the Brunswick side powerhouse

outfall channel. Temporary environmental impacts would include the construction of a work
trestle from the Topsham bank of the river out to the proposed Pier 2 location.

The construction cost of this alternative is estimated to be $13,000,000.
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The life cycle construction cost of this alternative (Alternative 2 — Replacement Bridge
on Curved Upstream Alignment) is estimated to be $13,700,000. The life cycle cost includes
costs for future inspection and maintenance (painting and wearing surface replacement)
anticipated to be needed out to 100 years. Refer to Appendix H for detailed cost estimates.

Alternative 2 Summary:

e 835 ft replacement bridge on a curved, upstream alignment

e 11 ft travel lanes with 5 ft shoulders and 5 ft sidewalks each side

e Construction Cost: $13 million

e Life Cycle Cost: $13.7 million

e Service Life Cost: $17.3 million

e Construction Duration: approximately 2.5 years

e Maintenance of Traffic: on existing bridge

e In-Water Impacts: temporary work trestle, new piers, new slopes at abutments
e Right-of-Way Impacts: impacts to 4 properties

e Utility Impacts: existing utilities relocated to new bridge

e Historic Impacts: existing truss bridge removed

e Brookfield Dam and Brunswick fish way: potential effects to be determined
e Meets Purpose and Need

Alternative 5: New 800 ft Bridge on Parallel Downstream Alignment

Alternative 5 is listed here, since like Alternatives 1 and 2 it is a new bridge. It would be
a new 800 ft, five span steel girder bridge located downstream of the existing bridge on a
straight alignment, between the current bridge and the Bowdoin Mill Complex parking lot. For
all of the bridge alternatives, a hydraulic analysis was run to estimate how the river would
behave with new piers added in the river. This analysis showed that a downstream
replacement bridge will raise water levels at the Bowdoin Mill Complex, particularly the end of
the mill building where the Sea Dog Brewing Company is located. The models suggested that
during the design flood, floodwaters would rise more than 6 feet higher than existing
conditions near the deck area of the Sea Dog. No reasonable approach to reduce that water rise
could be found, so Alternate 5 was rejected.
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REHABILITATION ALTERNATIVES

Alternative 3 and Alternative 4 are both rehabilitation options, where the existing truss
bridge is repaired. Detailed inspections of the bridge were done by MaineDOT in 2012, June
2016 and August 2016, and a load rating was done by MaineDOT in 2013 and updated in August
2016. These reports outline what needs to be done to bring the existing truss bridge up to the
standards established as the “Purpose & Need” for this project, which were described above.

These repair needs will be described here, and the differences between the two
rehabilitation alternatives will be discussed later. The needs are:

1. Replace the existing bridge deck
(including crossbeams) with a new reinforced
concrete bridge deck. The existing concrete-
filled steel grid deck is in poor condition and
the supporting transverse crossbeams are
badly deteriorated (See Figure 8).

2. Repair the top of steel sidewalk
support brackets. The top of each bracket is
non-existent now due to corrosion or other
past modifications. This requires replacing the
sidewalk concrete deck as well.

P ' il | Fvin .

Figure 8: Deteriorated crossbeams & deck
3. Replace the bridge joints. Although

these were replaced in 2015, replacement of the existing deck will require these to be replaced.

4. Replace the entire steel floor system, including the longitudinal stringer beams and
transverse floor beams. The new floor system would be composite with the new deck. The
floor system is heavily deteriorated and is below load carrying standards (see Figures 9 and 10).

\

Figure 9: Hole in floor beam Figure 10: Deteriorated floor beam
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5. Replace the bottom flange angles of
the bottom chord of the main trusses due to
corrosion and distortion from pack rust, as
seen in Figure 11. It is anticipated this work
could be done one angle at a time without
shoring while the deck is off the bridge.

6. Replace the lattice plates of the
bottom chord, which are severely bowed due
to pack rust. See Figure 12.

7. Remove the welded steel plates
attached to truss vertical members. These are
fatigue sensitive details on fracture critical Figure 11: Bottom chord bottom flange corrosion
members. Remediate these locations using
cover plates. See Figure 13.

Figure 13: Bottom chord lattice plate bowing Figure 13: Plate welded to truss vertical

8. Paint the entire steel superstructure, including all above and below deck components.
Doing a comprehensive paint job on this structure is expected to cost about $4,000,000.

9. Replace all existing utility brackets that support the conduit and water lines on the
bridge. See Figure 14.

10. Remove and reuse the existing
pedestrian sidewalk rail and bridge traffic
rails. They will have to be removed to replace
the deck and floor system. The traffic rail on
the sidewalk side meets current standards,
while the rail on the other side does not.
However, that rail is considered acceptable on
this structure and adding a new traffic rail
would reduce the travelway width further.

11. Replace the abutment back walls due
to the overall poor condition of these
elements.

Figure 14: Utility brackets

Summary of Preliminary Design | 18



12. Repair areas of stone masonry with
missing and loose stones at the south
abutment by encasing the masonry in
concrete. See Figure 15.

13. Replace cracked concrete bearing
pedestals at Pier 2 supporting the east side
truss of Span 3 near the Topsham end of the
bridge. This work will also include removal,
refurbishing, and resetting of the truss bearing
at this support. See Figure 16.

Once all of the listed repairs are
completed, the structure will meet all current
design strength requirements. All repairs
would be completed using modern design
standards and construction practices to help
them last as long as possible.

The existing bridge deck is a
lightweight, concrete-filled steel grid deck. To
keep from adding more weight to the truss, a
new bare concrete bridge deck without a
paved surface will be required (additional
research may show a conventional paved deck
would be acceptable). To improve durability of 1%
the new deck, it would be reinforced with Figure 16: Damaged concrete pedestals
corrosion-resistant rebar. A drainage system that discharges below the bottom chord of the
truss would be added to limit moisture and salt on the floor system and lower parts of the
truss. The existing deck has open drainage which lets debris, salt and water from the roadway
above drop right onto the steel.

The existing 30 ft available travelway matches the existing approaches and would
provide two 11 ft travel lanes with 4 ft shoulders bound by rails located along the inside of the
trusses. Using 10 ft travel lanes with 5 ft shoulders was considered but is not recommended.
The Department considers 10 ft travel lanes as less safe than 11 ft lanes given the high traffic
volume, almost 19,000 vehicles per day that this bridge has.

A full road closure is needed to complete all major structural steel rehabilitation
activities except painting. The construction and traffic disruption duration for this alternative
without a temporary bridge would be approximately 20 months. User costs (see the
Maintenance of Traffic section) and other impacts indicate a temporary bridge is needed for
this alternative. When the temporary bridge is added in, construction duration for this
alternative is approximately 3 years. The bridge would also be painted while the temporary
bridge is in place.

Rehabilitating the existing bridge would preserve the existing river flow conditions. It
would also have No Adverse Effect to the three Historic Districts. However, construction of a
temporary bridge will still have temporary environmental impacts. Utilities on the bridge will
have to be temporarily relocated on the bridge during the rehab process.
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A bridge rehabilitation will require significant future maintenance. To get 75 more years
of life, the bridge will need approximately 3 future paintings, 1 deck replacement, and 2
substructure rehabilitations, beyond the current project. All of these activities will disrupt
traffic to varying degrees. Painting will disrupt traffic for approximately 8 months, and the deck
replacement will disrupt traffic for approximately 6 months.

Based on past performance of the r'_
modern paint systems used by MaineDOT on

similar truss bridges, the structural steel will
need to be painted approximately every 20
years. The current paint systems used today
perform very well, replacing the previous lead-
based paint systems. The estimated current cost
for painting this bridge is $4,000,000.
