STATE OF MAINE

MEMORANDUM
March 29, 2017
To: David Gardner, ENV/Maine Department of Transportation

From: Kirk F. Mohney, State Historic Preservation Officer KFM

Subject: 22603; bridge improvements/replacement, Brunswick; MHPC #1595-15

[ have reviewed the information received March 20, 2017 to continue consultation on the above referenced
undertaking pursuant to the Maine Programmatic Agreement and Section 106 of the National Historic
Preservation Act of 1966, as amended.

Identification of Historic Properties (cont.)

In my memo to you dated March 6, 2017, I stated that “the discussion about the area [proposed Summer
Street Historic District] in the SSIFE focuses only on the neighborhood’s architectural significance, and its
eligibility for listing in the National Register of Historic Places as a historic district under Criterion C. It
does not delve into the history of the neighborhood, or address the nature and duration of any association
its residents may have had with the mills. Such an evaluation may have yielded other areas of significance
that are represented in the district, as well as a different period of significance.” Later in that same memo,
I noted that the effect of the proposed undertaking on the Summer Street neighborhood is, in part, related
to the areas of significance represented in the proposed historic district, as well as its period of
significance.

The additional information that the MDOT has submitted in response to the Commission’s March 6 memo,
provides greater insight into both the history of the houses along Summer Street and the people who
occupied them. This research shows that at various times one or more residents of Summer Street worked
in the mills, and that the Pejepscot Paper Company owned five of the properties in the period from about
1919 to 1930. However, the MDOT concludes that the Summer Street neighborhood is not significantly
associated with either the Pejepscot or the Cabot mill, and it reaffirms the determination that the area is
only eligible for listing in the National Register under Criterion C in the area of architecture. The MDOT
has refined the proposed district’s period of significance to c.1826-c.1890.

Based on the information that has been provided, the Commission concurs with the MDOT’s conclusion
that the proposed Summer Street Historic District is significant only in the area of architecture, and that the
period of significance is ¢.1826-c.1890.

Finding of Effect (cont.)

The Commission concurs with the MDOT’s findings that Alternatives 1, 3, 4, and 5 will have no effect on
the proposed Summer Street Historic District, and that Alternative 2 will have no adverse effect on the
district based on the current conceptual design of a replacement bridge on a curved upstream alignment.

If you have any questions regarding our comments, please do not hesitate to contact me.



STATE OF MAINE
Memorandum

Date: March 17, 2017

To: Kirk F. Mohney, MHPC

From: David Gardner, Maine DOT/ENV
Subject: Section 106 request for concurrence
Project: Brunswick-Topsham 22603.00
Scope: Bridge rehabilitation or replacement

The MaineDOT has reviewed this project pursuant to the Maine Programmatic Agreement (PA) and
Section 106 of the National Historic Preservation Act of 1966, as amended. The project consists of
improvement of Frank J. Wood Bridge #2016 on the Brunswick-Topsham town line, carrying Route 201
over the Androscoggin River. The Federal action for this project is Federal funding. Please find below a
response to the Maine Historic Preservation Commission’s (MHPC) request for additional information
related to this project dated 6 March 2017.

Identification of Historic Properties

Summer Street Historic District

The MHPC has requested further clarification about the relationship between the Summer Street Historic
District (SSHD) and nearby mills in Topsham and Brunswick, particularly the Pejepscot Paper Company
and Cabot Manufacturing Company. The SSHD consists of eight houses at 15, 17, 19, 21, 23, 25, 27, and
29 Summer Street, along with several outbuildings. Deeds, United States census data, and Topsham city
directories, along with the 1986 intensive level survey data for Summer Street, have been consulted. A
short summary of each residences’ occupant/owner history is provided below.

e 15 Summer Street (Haskell-Colby House)
Hugh Wilson, an early settler of Topsham, sold the lot that this house was built on to Joshua
Haskell in 1826. According to Wheeler’s History of Brunswick, Topsham, and Harpswell,
Maine, Haskell built and moved into this house by November 1826. Haskell arrived in Topsham
in 1818. He was a lumberman and formed a business with Henry Bowman that manufactured
lumber into shingles, clapboards, and boards."

Haskell sold the house and property to Ebenezer Colby in 1853. Colby also worked in lumber
manufacturing, as he owned a mill that was located where the Pejepscot Paper Company was
eventually constructed. He partnered with James Chaney (see 21 Summer Street). The company
made sashes, doors, shingles, and other wood products. Colby later moved his business to
another location in Topsham.’

Colby enlarged the house at this location between 1875 and 1884. The original house was a Cape
form, similar to 17 Summer Street and 25 Summer Street. The house was mortgaged twice, once
in 1871 and in 1875. The latter mortgage included his son, Charles Colby, a joiner. Additionally,
an 1884 deed for this property shows that the house had been divided between Ebenezer and
Charles Colby and their families.” The house was enlarged to two-stories with Stick-style

1

George A. Wheeler, History of Brunswick, Topsham, and Harpswell, Maine (Brunswick: Self-published, 1877),
753; Summer Street, Topsham, Maine Initial Summary Report, November 1986, Maine Historic Preservation
Commission; hereafter referred to as Summer Street ISR.

? Wheeler, 562.
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Charles Colby to Mary Colby, 3 November 1884, Book 98, Page 461, Sagadahoc County Registry of Deeds, Bath,
Maine; Summer Street ISR.



elements. The composition is similar to the house at 21 Summer Street. The house at 21 Summer
Street was built in 1887 and designed by local architect Samuel Dunning. Thus, Dunning could
have designed the enlargement of the Colby’s house.

The house remained in the Colby family through Charles Colby’s daughter, Martha Chandler
until 1920. (Charles Colby is shown as a grocer in Topsham in the 1900 Census.) The
Chandler’s sold the property to Ernest and Adele Paradis. Topsham city directories show Ernest
as a clerk for C. A. Lemieux in 1922 and 1924. Ernest and Adele Paradis died in 1923 and 1924,
respectively, and the property passed onto their children.* City directories reveal that the Paradis
heirs did not live in the house, but rented the property. In 1926 Carl Rackley is shown as resident
(no occupation listed) and in 1928 the occupant is George Field, an employee at the Pejepscot
Paper Company. The Paradis heirs retained the property until the 1950s. In 1951, heir Omer
Livernois is listed in the Topsham city directory as a machinist with Bath Iron Works. He is also
renting the house to three others, including Leo Bolduc, who worked at the Verney Corporation
(former Cabot Manufacturing Company); Harald Titcomb, a carpenter for Bowdoin College; and
Kendall Lord, a cable splicer for the New England Telegraph and Telephone Company.

17 Summer Street (John Barron House)

Hugh Wilson, early settler of Topsham, sold the lot that became 17 Summer Street, on 3 March
1826 to James Pray. Pray, a joiner, built the Cape form house here by August 1827 when he sold
it to John Barron. Barron (1792-1860) was a lumberman who formed a company with his brother
William (see 19 Summer Street). He served in the Maine Legislature in 1850.° John Barron died
in 1860 and the property remained within the Barron family until the 1910s. Heirs included
George Barron, shown as a lawyer in the 1900 Census. George was the father of Anna Barron
Harrigan (shown as a teacher in 1900). She sold the property to Thomas Harvey in 1917.°

The 1920 Census shows that Thomas Harvey was a barber, while his wife and eldest daughter
were employed by the Cabot Manufacturing Company in Brunswick. The 1940 Census shows
Julia Harvey, Thomas’ widow, as a maid in a hotel, with her eldest son a bartender at a hotel and
a son-in-law who works as a loom fixer at a cotton mill (likely Cabot Manufacturing Company).
The house remained in the Harvey family through Jeanette (Harvey) Ginn until 1996. The 1951
Topsham city directory shows Ginn as a secretary at Bowdoin College.

19 Summer Street (William Barron House)

Hugh Wilson, early settler of Topsham, sold the lot that became 19 Summer Street to George
Lewis Jr. on 28 March 1826.The following year Lewis sold the lot to William Barron (1797-
1866). William Barron was a lumberman, who formed a company with his brother John Barron
(see 17 Summer Street). William also became the president of the Pejepscot National Bank.” The
property remained with the Barron family until 1901. William’s son James Barron worked as a
clerk at a lumber yard, according to the 1880 Census. His wife Irene Barron sold the property to
Henry Hazling (no occupational information has been located for Hazling).®

4St. John’s Cemetery, Brunswick, Maine, accessed 14 March 2017,
http://www.rootsweb.ancestry.com/~mebrucem/cem32/trans32p.html.
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6
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None of the deeds give an indication of whether this property was enlarged in similar fashion to
15 Summer Street. A Cape form house was likely constructed here by 1827, similar to the others
on Summer Street. However, whether that house was lost or enlarged has not been found in
documentation to date.

Henry Hazling sold the property to Mary Emma Hessel in 1910. She was married to Carl Hessel,
who is shown as a photographer in the 1910 Census and a musician at the Bath Opera House in
the 1920 Census. Throughout the 1920s, Hessel is shown as a musician and clerk in the Topsham
city directories. The Hessel’s retained the property until the 1950s when they sold to Lucien
Lacharite. Lacharite detached the barn from the house and moved it on the lot. He also added the
front porch to the barn.’

e 21 Summer Street (James F. Chaney House)

This house was constructed by James F. Chaney House in c. 1887. He hired local architect
Samuel Dunning to design the house. Chaney began his career as a lumberman and partnered
with Ebenezer Colby (see 15 Summer Street) manufacturing boards, clapboards, and shingles. '
By 1900 Chaney is noted as a coal dealer in the Census. Chaney bought the lot for this house in
1872 from Benjamin and Mary Wilson, but deeded it to his father Lyman Chaney in 1874. He
received the lot back in 1887. The deeds do not reference buildings associated at this lot. The
Wilson family owned the lot since 1849 suggesting that a house likely stood here, though its fate
is unknown. Furthermore, Goff does not suggest that Dunning remodeled an existing house when
working at 21 Summer Street, but that it was new construction.

The Chaney family retained the house until 1919. James Chaney deeded the land to Roscoe
Philips, who sold it to the Pejepscot Paper Company.'' During the 1920s the occupants of the
house changed often, as indicated by Topsham city directories. In 1922 Augustus Boucher, a
teamster with D & C Scribners, is located here, followed by Mrs. Ella Dearborn, manager at
Pejepscot Paper Company in 1924; Charles S. Pennell, a clerk at the Topsham General Store in
1926; and either Samuel Wilson, an employee of the Pejepscot Paper Company, or George
Naugler, an employee of Naugler Brothers, in 1928. The 1951 Topsham city directory notes two
individuals living at this location: Philippe Labbe, a carpenter, and Remildo Fortini, a mechanic
at the Wright Buick Company. Neither individual is the property owner.

e 23 Summer Street (Cram-Chaney House)
Mary Wilson, widow of Hugh Wilson, deeded this property to Stephen and Hannah Cram in
1843. Most likely Wilson built the house located here in the 1820s, similar to the other houses on
Summer Street. Stephen Cram is noted as a farmer in the 1860 and 1870 Censuses.

In 1887 the house passed to Lyman Chaney via Olive Gilman, the Cram’s daughter. The house
stayed in the Chaney family until 1919, when James Chaney sold it to Roscoe Phillips. Phillips in
turn immediately sold to the Pejepscot Paper Company. Topsham city directories note Samuel
Wilson at this location in 1924, 1926, and 1928 (though 1928 could be George Naugler, who
worked for Naugler Brothers). He was a towerman at the Maine Feldspar Company;

In 1931 George Naugler obtained the property from the paper company. He is shown in 1928 as
living on Summer Street already and working for Naugler Brothers of Brunswick. By 1940

’ Summer Street ISR.
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George Naugler had died and the Census shows his wife Crystal and their eldest daughter
employed in housework. Crystal Naugler sold the property in 1942 to Agnes Harris.'> The 1951
Topsham city directory shows George Collins here, with no occupation listed. This house has

. . . 13
been extensively altered on the exterior since 1982.

e 25 Summer Street (Wilson House)

In 1826 Jesse D. Wilson purchased the lot for this property from Esther Wilson. The 1850
Census shows Wilson as a lumberman. The house was likely constructed in 1826 or 1827 as it is
similar in form to the other early Cape forms on Summer Street. The house stayed in the Wilson
family until 1919. The house passed from Jesse and Clarissa Wilson to their eldest daughter
Almira and then to their youngest son Frederick. Frederick’s daughter Ensena, who lived in
Portland, sold the property to Roscoe Phillips, who in turn sold it to the Pejepscot Paper
Company. "

During the 1920s the Topsham city directories show Charles Morgan, a machinist (employer
unknown) here in 1924 and 1926 and F. Thaxter Barrows and Robert French, both employees of
the Pejepscot Paper Company, in 1928. In 1930 Frank Willis purchased the property from the
paper company. The 1930 Census does not show an occupation for Willis, though in 1910 he is
shown as working in a paper mill. The property passed to Frank’s wife Mary. The 1940 Census
shows Mary with two adult children, one employed as a clerk in a retail store and the other an
insurance agent, and a grandchild. The 1951 Topsham city directory shows Ethel Willis as a
clerk and her brother-in-law James Adams as a salesman. The property remained in the Willis
family through Ethel Willis Leighton and Chester Leighton until 1982.

e 27 and 29 Summer Street (Berry House)
Ebenezer and Martha Farren, early settlers of Topsham, sold this property to George Berry in
1826. (Martha Farren was the daughter of Hugh Wilson.) The property passed through the Berry
family, from George to his grandson Frank, and finally to Frank’s wife Addie, and their children.
The 1900 Census shows Frank as a merchant. Addie and her children sold the property to Roscoe
Phillips in 1919. Phillips deeded the property to the Pejepscot Paper Company. '’

In the 1920s, as detailed in Topsham city directories, Albert Bourassa is consistently shown
living at this location. He was a plumber at the Pejepscot Paper Company. He later purchased
this property from the paper company in 1931.'° The 1951 Topsham city directory shows 27 and
29 Summer Street separately. Albert Bourassa, now retired, is at 29 Summer Street, while Merle
Orme, an employee at the Pejepscot Paper Company is at 27 Summer Street. The property stayed
in the Bourassa family until 1988, when granddaughter, Eva Jeanne Racine Becket sold the
property to Kenneth P. Toner. The property was officially split into two parcels in 2005. Paul
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Seaquist and Martha Dillard retain 29 Summer Street (and are the current owners) and Charles
and Ann Carroll obtained 27 Summer Street. The current owner of 27 Summer Street is
Josephine Seymour.

The deed research does not provide specifics about the structures located on these lots. These
structures do not follow the Cape form prevalent along Summer Street. A 2010 survey effort lists
an approximate date for 29 Summer Street as ¢.1850, which fits with the context outlined above
and with the form and massing of the structure. The 2010 survey effort notes that 27 Summer
Street was moved to this location ¢.1930 from Flagg’s Brick Yard, which was located on
Summer Street just west of Main Street. The brick yard opened in 1798 and continued into (at
least) the latter part of the 1870s. The survey also indicates that building was originally
constructed in the nineteenth century.'” Based on form and massing, the moved structure was
likely originally constructed c.1880.

Summer Street was laid out in 1826 and accepted by the Town of Topsham the following year. This date
correlates well with the deed research documented above. Early settler, Hugh Wilson sold numerous lots
along Summer Street in 1826. As a result, Summer Street contains several houses (15 Summer Street, 17
Summer Street, possibly 19 Summer Street, 23 Summer Street, and 25 Summer Street) built during this
early development period, 1826-1827.

The Pejepscot Paper Company originated in the mid-nineteenth century. Originally known as the
Topsham Paper Company, the mill was constructed in 1868 under the leadership of Sanford A. Perkins
and Samuel R. Jackson. The company failed in 1874 and was sold at auction. In 1875 the Bowdoin Paper
Manufacturing Company formed to operate out of the mill. By 1877 the mill employed 75 workers. The
mill produced paper products into the 1980s. The mill is listed in the National Register under Criterion A
and C fl(;r Architecture and Industry. The mill is one of the earliest pulp and paper mills constructed in
Maine.

The Cabot Manufacturing Company was established in 1857. The company bought a 1830s mill and
enlarged it in the 1860s. The existing Cabot mill building was constructed in 1891 and 1892 and replaced
the previous mill building. The company manufactured cotton into cloth.™

Five of the eight residences located on Summer Street predate the establishment of the Pejepscot Paper
Company and Cabot Manufacturing Company. Additionally, none of the original owners of these five
residences were involved with the establishment or later operations of either mill. Similarly, the original
owners of 21 Summer Street (built ¢.1887), 27 Summer Street (built c.1880, moved ¢.1930), or 29
Summer Street (built ¢.1850) did not have any association with the mills. Therefore, the establishment of
Summer Street and these properties was not related to the rise of the mills.

No owners or occupants of the eight buildings on Summer Street have any association with the Pejepscot
Paper Company or the Cabot Manufacturing Company until the twentieth century. In general, most of the
longtime and/or original owners of the properties on Summer Street sold these houses in the early
twentieth century. As noted above, the new owners or renters of these properties from 1920 to 1950
worked for a variety of nearby employers, including the Pejepscot Paper Company, Cabot Manufacturing
Company, Maine Feldspar Company, New England Telegraph and Telephone Company, C. A. Lemieux,
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National Register #74000192.
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Historic Building/Structure Survey Form for Cabot Manufacturing Mill, Brunswick, Cumberland County, Christi
Mitchell, 7 January 1992, Maine Historic Preservation Commission.



Bowdoin College, and Bath Iron Works. Other occupations noted for residents of Summer Street include
a musician, barber, teamster, maid, carpenter, mechanic, and bartender. These employers were gleaned
from the 1910, 1920, 1930, and 1940 Censuses and Topsham city directories.

The most direct link between Summer Street and either the Pejepscot Paper Company or the Cabot
Manufacturing Company occurred in 1919. The Pejepscot Paper Company bought 21, 23, 25, and 27/29
Summer Street from Roscoe Phillips that year. Phillips, who lived in Portland, is shown as a salesman or
realtor in the 1910 and 1930 Censuses, respectively. The company’s ownership of these properties
proved short-lived and by ¢.1930 the company sold the properties. Looking closely at these properties in
the 1922, 1924, 1926, and 1928 Topsham city directories, reveals that while the paper company did rent
to some of their own employees, they also rented to individuals outside of the company. The directories
reveal that approximately half the properties were rented to paper company employees, while the other
half were rented to employees of other firms, such as the Topsham General Store, Maine Feldspar
Company, and D & C Scribners. Therefore, the Pejepscot Paper Company may have owned these
properties, but they did not exclusively rent them to only their own workers.

The evidence collected does not show patterns of deliberate worker housing owned and operated by the
Pejepscot Paper Company. Instead, Summer Street is located in close proximity to the paper company,
which was attractive to some employees throughout the first half of the twentieth century. In fact,
Summer Street is centrally located between both Brunswick and Topsham’s industrial and commercial
areas and provided a reasonable commute for a variety of workers.

The owner/occupancy trends detailed above further support the established period of significance for the
Summer Street Historic District as fully in the nineteenth century. The period of significance should be
refined to c.1826-c.1890, which fully encompasses the dates of construction for all houses originally
constructed on Summer Street. The last wave of building is ¢.1887 with the construction of 21 Summer
Street and the enlargement of 15 Summer Street, both in the Stick style. After 1900 many of the longtime
families who built and lived in these houses sold them and by 1920 many of the houses are being rented.
This rental trend is evident into the 1950s. This pattern signifies a shift in the use of these houses and
notes that other areas in Topsham or Brunswick had become more fashionable to live in.

Thus, the owner/occupancy history of the SSHD does not warrant including the district in the nearby
Brunswick-Topsham Industrial Historic District. The development of Summer Street occurred
independently of the Pejepscot Paper Company and Cabot Manufacturing Company. While the Pejepscot
Paper Company purchased five of the historic district’s residences in 1919, the company only retained
them for approximately ten years and did not restrict renting to only their own employees. No evidence
of a formal endorsement of the properties witin the SSHD as worker housing was located. Instead, the
SSHD house numerous workers from a variety of employers in Brunswick, Topsham, and even Bath.



STATE OF MAINE

MEMORANDUM
March 6, 2017
To: David Gardner, ENV/Maine Department of Transportation
From: Kirk F. Mohney, State Historic Preservation Officer K F M

Subject: 22603; bridge improvements/replacement, Brunswick; MHPC #1595-15

I have reviewed the information received February 6. 2017 to continue consultation on the above
referenced undertaking pursuant to the Maine Programmatic Agreement and Section 106 of the
National Historic Preservation Act of 1966, as amended.

In a memo dated June 16, 2016, the Commission expressed its opinion that unless documentation
could be found to establish a direct link between the construction and/or occupation of the houses
along Summer Street with the operation of the mills, the area should not be included in the
Brunswick-Topsham Industrial Historic District. The Supplemental Supporting Information for a
Finding of Effect (SSIFE) states that intensive level survey information for the Summer Street
properties is on file at the Maine Historic Preservation Commission. In addition, data from the
1940 U.S. Census provided by the Friends of the Frank J. Wood Bridge (undated letter to U.S.
FHWA from John Graham) seems to indicate that a number of residents of Summer Street had an
association with the mills at that time. Nonetheless, the discussion about the area in the SSIFE
focuses only on the neighborhood’s architectural significance, and its eligibility for listing in the
National Register of Historic Places as a historic district under Criterion C. It does not delve into
the history of the neighborhood, or address the nature and duration of any association its
residents may have had with the mills. Such an evaluation may have yielded other areas of
significance that are represented in the district, as well as a different period of significance.

The Friends of the Frank J. Wood Bridge have raised concerns about the National Register status
of the Cabot Mill in Brunswick should the integrity of the potential industrial historic district be
lost due to the removal of the bridge. During Section 106 consultation for the construction of a
proposed telecommunications facility on the roof of the Cabot Mill in April, 2016 the
Commission stated that the mill was individually eligible for listing in the National Register.
Although we acknowledge that most if not all of the ancillary buildings historically associated
with the mill have been removed, the existing structure retains sufficient integrity to merit listing
under Criterion C, and perhaps Criterion A. We do not believe that the removal of the Frank J.
Wood Bridge would jeopardize the Cabot Mill’s individual National Register eligibility.

Based on new information, the MDOT has concluded that the Brookfield Dam does not
contribute to the significance of the Brunswick-Topsham Industrial District because it was
constructed in 1985, which is outside the district’s period of significance. In addition, the dam
has not achieved significance in the past 50 years. The Commission agrees with the MDOT’s

conclusions.



Finding of Effect

The Commission concludes that Alternatives 1, 2 and 5 (as described in the Summary of
Alternatives [“Summary™] document dated October 27, 201 6) will have an adverse effect upon
historic properties as defined in 36 CFR Part 800.4(d). Affected properties include the
Brunswick-Topsham Industrial Historic District and all of its contributing resources, the
individually listed Pejepscot Mill, and the individually eligible Cabot Mill. The effect of these
alternatives on the proposed Summer Street neighborhood is, in part, related to the areas of
significance represented in the district, as well as its period of si gnificance. As noted above, our
understanding of the neighborhood’s development and historic associations is incomplete at this
time.

The description of Alternative 3 in the aforementioned Summary provides limited detail about
how the proposed work would change the historic design and features of the Frank J. Wood
Bridge. Nonetheless, it appears that this alternative would have no adverse effect upon historic
properties.

According to the Summary, Alternative 4 is similar to Alternative 3. except that a 5° wide
sidewalk would be added to the downstream side of the bridge. No details have been provided
about what this sidewalk would look like or how it would alter the character defining features of
the Frank J. Wood Bridge. Given the scale of the historic bridge, the addition of such a feature
may not have an adverse effect upon it. However, further information needs to be provided about
the design of the sidewalk and any other alterations that are part of Alternative 4 to make a
conclusive finding of effect.

The Friends of the Frank J. Wood Bridge and others have commented on the decline in the
population of metal truss bridges in Maine since the 1999 bridge inventory was created. They
have also suggested that the individual National Register eligibility of the Frank J. Wood Bridge
should be re-evaluated in that context. In the SSIFE, the MDOT addressed this matter and
reached the conclusion that the bridge lacks individual significance and is, therefore, not
individually eligible for listing in the National Register. The Commission believes that it would
be valuable for the MDOT and the FHWA to revisit and update the metal truss bridge inventory.
However, we do not believe that the outcome of such a process would change the finding of
effect for the current project.

If you have any questions regarding our comments, please do not hesitate to contact me.



STATE OF MAINE
Memorandum

Date: February 6, 2017

To: Kirk F. Mohney, MHPC

From: Megan M. Hopkin, Maine DOT/ENV
Subject: Section 106 request for concurrence
Project: Brunswick-Topsham 22603.00
Scope: Bridge rehabilitation or replacement

The Maine DOT has reviewed this project pursuant to the Maine Programmatic Agreement (PA) and Section 106 of
the National Historic Preservation Act of 1966, as amended.

The project consists of improvement of Frank J. Wood Bridge #2016 on the Brunswick-Topsham town line, carrying
Route 201 over the Androscoggin River. The Federal action for this project is Federal funding. The cultural review
is scheduled to be completed by March 6, 2017.

In accordance with 36 CFR Part 800.4, the following identification efforts of historic properties were made:

800.4(a) (1) - The Area of Potential Effect (APE) includes properties/structures adjacent to the bridge and
within the project limits. Properties/structures adjacent to the project limits are considered to be within
the APE. The APE is shown as a red polygon on the attached map.

800.4(a) (2) — Review of existing information consisted of researching the National Register database. The
Maine Historic Preservation Commission Archaeological staff has also reviewed the undertaking and is
waiting on an alternative to be selected to continue with review.

800.4(a) (3) — The towns of Brunswick and Topsham were contacted via letter and asked to comment on
knowledge of, or concerns with, historic properties in the area, and any issues with the undertaking’s
effect on historic properties. The town was also requested to provide information regarding local
historic societies or groups. The towns have replied with information regarding their historic districts.

800.4(a) (4) — Letters obtaining project location and scope were sent to the 4 federally recognized Tribes in
Maine. The Tribes have not replied to date.

800.4(c) — The Maine DOT conducted historic architectural surveys within the APE to determine if
properties met National Register criteria. Several properties were determined eligible for the National
Register as part of a proposed Historic District, including the Frank J. Wood Bridge. The Maine
Historic Preservation Commission Archaeological staff has also reviewed the undertaking and is
waiting on an alternative to be selected to continue with review.

In accordance with 36 CFR Part 800.4(d), the Maine DOT has determined the following: Alternatives 1, 2, and 5
would adversely affect historic architectural properties. Alternatives 3 and 4 would not adversely affect historic
architectural properties. Please see attached supporting documentation.

In accordance with the PA and 36 CFR Part 800, please reply with your concurrence or objection to this
determination within 30 days.

Once MaineDOT makes a final decision on which alternative to proceed forward with, MHPC will be informed of

the decision. MaineDOT will be processing 4(f) individual or programmatic documentation with FHWA upon
concurrence with this finding.

Please contact me at megan.m.hopkin@maine.gov or at 592-3486 if you have any questions. Thank you.

cc: CPD e-file
enc: Supporting Information for Finding of Effect



Supplemental Supporting Information for a Finding of Effect
Project: Bridge #2016 - Frank J. Wood Bridge / WIN 22603.00 / STP-2260(300)

Introduction

Title 36 of the Code of Federal Regulations Part 800-Protection of Historic Properties (36
CFR Part 800) is the Federal regulation which outlines compliance with Section 106 of
the National Historic Preservation Act of 1966. 36 CFR 800.1 states:

The section 106 process seeks to accommodate historic preservation
concerns with the needs of Federal undertakings through consultation
among the agency official and other parties with an interest in the effects of
the undertaking on historic properties...The goal of consultation is to identify
historic properties potentially affected by the undertaking, assess its effects
and seek ways to avoid, minimize or mitigate any adverse effects to historic
properties.

Parts 800.2 through 800.15 outline specific steps and aspects of the regulation, including
the identification of the Area of Potential Effect (APE; see Appendix A), historic properties,
documentation, and assessment of effects.

The first purpose of this document is to memorialize Section 106 consultation discussions
at consulting parties meetings for the Frank J. Wood Bridge project. These discussions
included the APE, National Register of Historic Places eligibility of the historic resources
(including the Frank J. Wood Bridge and the surrounding landscape), and potential
adverse effects. The second purpose of this document is to present the Federal Highway
Administration (FHWA) finding of effect for each alternate presented in the Summary of
Alternatives (Appendix C).

FHWA has elected to address Section 106 comments received by the Section 106
consulting parties related to the eligibility of and potential effects to historic properties
within the text of this document. Appendix D is a matrix summarizing the comments
received with a reference to where the comment was addressed and or a summary
response to the comment. Note: FHWA has determined that some of the comments
received between October 24, 2016 and January 20, 2017 are not best answered through
because they are not related to the eligibility of and the potential effect to historic
resources. They be addressed separately at a future date.

FHWA recommends that pertinent definitions and terms of the National Park Service
(Appendix B) be utilized as a reference guide as well as documentation available from
the National Park Service and 36 CFR part 800 while reviewing this finding of effect and
while forming any subsequent comments on this finding. Those definitions are specific to
the Section 106 and National Register processes. They are key influencers in the National
Register eligibility of historic resources as well as the application of adverse effects. Any
word using specific National Park Service meaning will be bolded throughout the
document.



Additionally, readers may find Title 36 of the Code of Federal Regulations Part 61—
Procedures for State, Tribal, and Local Government Historic Preservation Programs (36
CFR Part 61) and its Appendix A helpful.

The document outline is as follows:
Project Purpose and Need
Federal Action
Area of Potential Effect
Determinations of eligibility, including:
e significance
e integrity
e and the essential physical features of each resource
5. FHWA Finding of Effects
a. Findings of effect for each alternate presented in the Summary of
Alternatives (Appendix C)
b. Findings of effect for each resource by alternate
Archaeology
Bibliography
Appendices
Area of Potential Effect
Definitions and Terms of the National Park Service
Summary of Alternatives
Section 106 Comments Received
Documentation of previous determinations of eligibility for Cabot Mill
Maine Historic Preservation Commission concurrence on Section 106
Architectural Inventory
g. Photographs of resources included within the APE
h. Email from C.Anderson to N.Baker
i. Email from P.Adams to S.Landry
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1. 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 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
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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.

. Federal Action

Federal funding from FHWA.

. Area of Potential Effect (APE)

An APE is defined in 36 CFR Part 800.16, in part, as the “geographic area or areas within
which an undertaking may directly or indirectly cause alterations in the character or use
of historic properties.” The Maine Historic Preservation Commission (MHPC),
representing the State Historic Preservation Office (SHPO) concurred with this APE on
June 26, 2016.

The proposed project is located in the towns of Topsham, Sagadahoc County, and
Brunswick, Cumberland County. A map illustrating the APE is included in Appendix A.
The north and south boundaries reflect changes in the built environment (e.g.
introduction of Route 1 south of the Cabot Mill and new construction north of the Frank J.
Wood Bridge) precluding inclusion of properties outside the boundaries. Given the
attention this project has garnered after the initial historic survey was undertaken and as
a result from input from the Section 106 consulting parties, architectural historians
revisited areas within the Topsham Historic District east of the bridge on Route 24 and
Bridge Street in December 2016 to assess sight lines to the bridge. The visual survey
confirmed that the bridge is not easily visible from these areas of the district. Therefore
areas outside the APE remain excluded from the APE.

. Determinations of Eligibility

The National Park Service, administrator of the National Register, uses requirements
published by the Secretary of the Interior to identify those professionals who are qualified
to perform identification, evaluation, registration, and treatment activities. These
gualifications, found in 36 CFR Part 61 Appendix A, are generally referred to as the
Secretary of Interior’s Professional qualifications. In the simplest terms, only those who
meet the standards are qualified to make determinations of eligibility to be concurred with
SHPO.

The National Park Service provides guidance that properties typically reveal significance
at 50 years of age. Instances of properties gaining significance within 50 years are rare.
Additionally, the National Park Service guides qualified professionals to consider historic
use rather than current use and that physical embodiment of significance is generally
based on exterior elements.

1 See Attachment I; email communication between Patrick Adams, Bicycle & Pedestrian Program
Manager, MaineDOT, to Stephen Landry, State Traffic Engineer, MaineDOT.
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National Register Bulletin 15: How to Apply the National Register Criteria for Evaluation
(Bulletin 15) states “to qualify for the National Register, a property must be significant;
that is, it must represent a significant part of the history, architecture, archaeology,
engineering, or culture of an area, and it must have the characteristics that make it a good
representation of properties with that aspect of the past.”> An important step in
determining whether or not a property is significant is establishing context. Bulletin 15
also states “the significance of a property can be judged and explained only when it is
evaluated within its historic context”.3 A historic context identifies the circumstances of
particular events. Context needs to be established to identify resources that may
represent the physical embodiment a specific theme in American history. Establishing
why something may be significant must be identified before physical embodiments of that
significance can be identified. The National Register establishes thirty data categories
and ten sub-categories as areas of significance. A property must have significance in
at least one to be eligible for listing in the National Register. Typically, historic contexts
exist somewhat separately from resources, e.g., context exists without physical
embodiment.

Brookfield Dam

The Brookfield Dam was identified as a contributing resource to the National Register
eligible (NR-E) Brunswick Topsham Industrial Historic District (BTIHD) during the initial
survey. Ongoing Section 106 consultation has revealed its construction date is ca. 1985
which is outside the period of significance (POS) for the BTIHD (POS ends ca. 1950,
see Determination of Eligibility of the BTIHD for more information). Additionally, it has not
achieved significance in the last 50 years; therefore it is not eligible for listing in the
National Register.

Frank J. Wood Bridge (#2016)

During the 2001 MaineDOT Historic Bridge Survey: Phase Il Final Report and Historic
Context review process, the Frank J. Wood Bridge was determined ineligible for individual
listing, but determined a contributing resource to the NR-E BTIHD. This determination
was again concurred with on June 16, 2016 (attached in Appendix F) as part of the
Section 106 consultation process for this project. A property that contributes to a NR-E
or listed historic district is afforded the same consideration under Section 106 as an
individually eligible or listed property.

During the October 24, 2016 Section 106 Consulting Parties meeting it was questioned
whether or not the individual eligibility of the bridge needed to be reconsidered due to the
15 years that have passed since completion of the bridge survey. FHWA determined that
the individual eligibility should be re-examined.

Secretary of the Interior qualified Architectural Historians worked in concert with
MaineDOT to gather information regarding events surrounding the construction of the
bridge and the current status of Warren trusses in the state. Understanding these two

2 National Register Bulletin 15, 7.
3 National Register Bulletin 15, 7.
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conditions provide the basis of potential significance under National Register Criterion
A and Criterion C.

Beginning in 1932, Maine State Highway Commission (MSHC; precursor to the
MaineDOT) published Maine Highways, an overview of the previous year’s construction
projects. The November 1932 issue contained a one-page feature, “New Bridge at
Topsham-Brunswick: An Important Link.” The feature notes that “for several years prior
to 1931 the old steel bridge . . . has been unsatisfactory for the steadily increasing volume
of traffic passing over Route 201" and “in many places portions of the original members
had been entirely eaten away by rust.” The feature also describes the construction
approach as well as men associated with the effort. It does note that the bridge is named
for Topsham resident Frank J. Wood. Wood was a vocal advocate for the realignment of
Route 201 from the mill yard of the Pejepscot Paper Company (PPC) to the current route.
MSHC Annual Reports from 1930, 1931, and 1932 do not reveal any information
regarding significant events associated with the development and construction of the
bridge.

MHPC provided a draft Historic American Engineering Record (HAER) for the PPC for
review.* The narrative section of the draft HAER references that the Frank J. Wood Bridge
construction effort bypassed the island the mill is located on, eliminating direct access to
the island. It also confirms the date of the first bridge between the two communities at
1798.

The Brunswick Record published articles about the events leading to the construction of
the Frank J. Wood Bridge from Fall 1929 to Spring 1931. Interestingly, many of the issues
facing the current bridge faced the previous bridge. As indicated in the October 31, 1929
article “State Engineer to Start Survey and Estimate on Topsham Bridge at Once,” the
existing bridge had been unsafe for approximately 10 years and selectmen from Topsham
and Brunswick were awaiting approval from MSHC to post the bridge at 4,000 pounds.

The articles reveal that initially the MSHC considered four replacement alternates. All
were on the existing alignment with 4 different set of changes at the approaches to correct
what the MSHC considered “dangerous curves.” Topsham farmer Frank J. Wood, along
with 49 others, petitioned MHSC to consider an upstream alignment, stating that the
reconstruction-on-alignment costs did not include the cost of a temporary bridge and the
costs to repair and maintain the bridge spanning Granny Hole stream (access on/off
Bowdoin Mill island; the realignment would bypass this crossing). The group also noted
the increased traffic on Route 201, an important route between Maine and Canada,
presented challenges.

The group opined realignment as the best option because the new bridge would carry
three lanes of traffic (presumably one for a trolley) while minimizing disruptions around
the bridge during construction. Wood unsuccessfully petitioned Central Maine Power to
remove the half-moon dam so that it could be rebuilt slightly downstream and integrated

4 The HAER refers to the buildings and site at this location as the Bowdoin Mill.
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into the bridge superstructure. The group’s thought was a downstream dam would allow
for a larger impoundment leading to increased power generation.

Research also showed numerous roadway and bridge projects in the area during the
same period of the events described above. The additional research and investigation of
the events surrounding the Frank J. Wood Bridge did not reveal any significance that
would qualify the bridge individually eligible under Criterion A on the local, state, or
Federal level.

Potential significance under Criterion B was also examined as the bridge was named
for the man who proposed its alignment. Per NR bulletin 15, in order for the bridge to be
eligible for listing under Criterion B, the bridge must be “associated with a person’s
productive life”. In this case, the bridge would need to be associated with Frank J. Wood’s
productive life. All scholarly research shows that Frank J. Wood was a farmer; not a bridge
engineer or builder. Therefore, the Frank J. Wood Bridge is not eligible for listing under
Criterion B. Research did not reveal associations with other individuals’ productive lives.

Potential significance under Criterion C was also examined, substantially through the
MaineDOT historic bridge inventory. The bridge inventory was prepared by Lichtenstein
Consulting Engineers (Lichtenstein) and the process was overseen by a Historic Bridge
Committee (HBC) comprised of representatives from MaineDOT, FHWA, and MHPC. It
is a comprehensive and accepted historic context for bridges in the State of Maine. The
Phase Il undertaking included: historic context for bridge technology, a narrative history
of MSHC Bridge Division 1915-1955, electronic databases to store information,
documentation of field investigations, survey forms, and eligibility determinations. The
context developed for the bridge survey in 2000 remains pertinent today, even with the
replacement of Warren trusses since that time.

After developing the context, Lichtenstein, working with the HBC, identified forty-six
Warren truss bridges throughout the state. Thirty-eight of the forty-six were identified as
constructed with riveted truss technology between 1888 and 1953, and the majority of
which were constructed in response to the 1936 flood. The eight of the forty-six likely had
more prominent features and are classified as another type of bridge, such as a moveable
span, in additional to a Warren truss. Examples of these are the moveable spans of the
former Memorial Bridge (Kittery), the former Sarah Mildred Long Bridge (Kittery), former
Maine Kennebec Bridge (Richmond and Dresden), and Southport Bridge (Southport).

Of the forty-six bridges, seventeen were determined eligible for listing in the National
Register. Of those seventeen bridges, fourteen were determined individually eligible
under Criterion A and/or Criterion C for representations of early or late examples of
riveted connection construction methodology, associations with Max Wilder, Chief
Engineer of the MSHC, and/or associated with state-wide reconstruction after the
devastating 1936 flood.

Three Warren truss bridges, the Frank J. Wood Bridge, Dock Bridge (#3284, Alna), and
West Buxton Bridge (#3330, Buxton) were identified as contributing to historic districts
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because the construction date of each bridge was within each district's period of
significance (POS) and the bridge retained integrity of all seven aspects; however they
did not have characteristics that convey significance individually under any Criteria.
Since the conclusion of the bridge inventory, ten individually eligible Warren trusses have
been replaced.

The bridge inventory identified an additional twenty-nine Warren truss bridges that were
not determined eligible for listing in the National Register. Generally, the technology and
events associated with each, including the 1936 flood event, were represented in earlier
bridges. Since the conclusion of the bridge inventory twelve ineligible Warren trusses
have been or are scheduled for replacement.

The historic context of steel truss bridges reveals that they were an established form
and type by 1900 due to standardization. Standardization had been driven by a decrease
in cost for raw material and advances in metallurgy, creating increased efficiency. The
context notes, “Relatively few examples [of truss bridges] stand out as truly innovative or
noteworthy from a history of bridge engineering.” All post-1920 truss bridges are riveted
examples and are textbook designs with specifications regularly referenced by American
Association of State Highway Officials (AASHO; now referred to as AASHTO) and
American Society of Testing Materials (ASTM).

Examples of significant riveted Warren truss engineering are represented by the Ryefield
Bridge (#0238, Harrison, 1912) and Gambo Falls Bridge (#0266, Windham, 1912). Each
represent an early example of the established engineering of Warren trusses before an
approximate 10-20 year period of statewide technological stagnation. At the same time,
new technologies, such as steel stringers and reinforced concrete bridges, were
emerging. These new technologies required less maintenance than trusses. While the
engineering of post-1920 truss bridges is less noteworthy than previous truss design and
construction methodology, there are some refinements of design that are significant, for
example rolled sections (#2398, International Bridge, #3040 Piscataquis, #2565 Mill
Pond, all 1929) and continuous design (trusses are uninterrupted over the pier; #3340,
West Buxton, 1937).

While truss bridges have been replaced due to structural deficiency and functional
obsolescence, the Frank J. Wood Bridge remains ineligible for individual listing. It does
not represent emerging technology, nor is its construction associated with a significant
event or person. Therefore it does not hold individual significance in any area under any
criteria. However, the bridge remains eligible for listing as a contributing resource to the
NR-E BTIHD and the FHWA is required to consider the effects its project may have on
the bridge.

Androscoggin River Falls
This is a response to a comment made at the October 24, 2016 Consulting Parties
Meeting regarding individual eligibility of the falls within the APE. The Frank J. Wood

5 Bridge Survey, p II-2
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Bridge spans the Androscoggin River slightly east of three natural falls, all of which have
been slightly exposed in each site visit for this project.

Secretary of Interior Qualified Architectural Historians again consulted National Park
Service Bulletin 15. The bulletin provides guidance on how landscapes interface with
National Register Property and Resource Types (building, site, structure, object, and
district) and the seven aspects of integrity (location, design, materials, setting,
workmanship, feeling, and association). To be listed in the National Register, a
property must fit the definition of one of the five resource types and retain sufficient
integrity of the seven aspects.

The NR bulletin 15 defines a site as “a location of a significant event, a prehistoric or
historic, occupation or activity, or a building or structure, whether standing, ruined, or
vanished, where the location itself possesses historic, cultural or archaeological value
regardless of the value of any existing structure.” It continues, “When the location of a
prehistoric or historic event cannot be conclusively determined because no other cultural
materials were present or survive, documentation must be carefully evaluated to
determine whether the traditionally recognized or identified site is accurate.”

Given these statements, architectural historians and archaeologists need to determine
the following in regards to the falls:
e Was there an event there?
e Does the site, regardless of any building, structure, or object possess historic
value?
e If neither are conclusive, does documentation prove the recognized or identified
site accurately?

Throughout consultation, parties have indicated the falls were the site of early settlement.
There is some evidence that prehistoric activity took place around the falls and the
portages above and below the falls. Late 19"-century research cast doubt on the area’s
ability to support more than a village of 50 people. Research shows that initial European
settlement happened further south in Brunswick and further east in Topsham. See
Section 6: Archaeology for additional information, including SHPO communication.

Ultimately, research did not reveal specific events or the location of assumed events.
Certainly the falls were identified as a power source at some point during the
establishment of both communities; however, “the National Register [generally] excludes
from the definition of ‘site’ natural waterways or bodies that served as determinants in the
location of communities or were significant in the locality’s subsequent economic
development. While they may have been ‘avenues of exploration,” the features most
appropriate to document this significance are the properties built in association with the
waterways.”

Due to these factors, the landscape of the Androscoggin River Falls is not eligible for
listing on the National Register; however, it is an integral part of the setting, design,
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feeling and association of each of the National Register eligible or listed properties
within the APE.

Summer Street Historic District
National Register-eligible

Criterion C—Architecture

Period of significance ca. 1830-1880

The Summer Street Historic District (SSHD) was determined eligible for listing in the
National Register as part of Section 106 consultation for this project. It was initially
included as part of the BTIHD; however MHPC did not concur with that determination, but
indicated that the area was likely a standalone NR-E historic district. Since SHPO
concurrence on June 16, 2016, MHPC identified an intensive level survey from the 1990s
on file at MHPC. The information provides historic context of the neighborhood by
discussing its residents and the development of the built environment.

The SSHD consists of six residences and one associated former carriage house. The
district embodies distinctive characteristics of the Queen Anne and Stick styles (seen at
15 Summer Street, 19 Summer Street, and 21 Summer Street). Additionally, the single
story homes on Street houses embody characteristics of vernacular architecture found
throughout New England from the late 18™ century to the early 19" century. The period
is partially represented by single-story, gable-front massing with symmetrical fenestration
patterns, granite foundation, and heavy brick chimney stack. Generally, these elements
are not distinguishable as individuals; but when considered as a district they represent
residential development with high style architectural detailing during the POS for the
SSHD.

National Register Bulletin 16A: How to Complete the National Register Registration Form
provides direction on defining the POS for a district stating, “For districts enter
construction dates of only those buildings that individually had an impact on the character
of the district as a whole.”® As this district is significant for its Architecture under Criterion
C, the POS is marked by the construction date of the earliest house and the end of the
traditionally accepted period of its latest architectural style. The Frank J. Wood Bridge did
not exist during the period for which the district’s is significant. The POS starts with the
estimated construction date of 17 Summer Street in 1830 and ends in 1880, the generally
accepted end of Stick Style’s evolution and influence. The context supports the POS for
the district and its local significance under Criterion C for its Architecture. The SSHD is
significant for its concentration of residential houses which embody distinctive
characteristics of a type and period as well as possessing high artistic value.

The essential physical features of the district are the Stick and Queen Anne style details
found on all but one of the properties, scale and massing of all the housing (which
represents the styles and the period in which they were constructed), setback of each of

6 National Register Bulletin 16A, 43.
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the houses, and size and configuration of the lots that front Summer Street. The integrity
of the district is intact.

Paramount aspects of integrity are design, materials, and workmanship. These three
aspects convey the significance of the district's embodiment of the Federal period
building and the Queen Anne and Stick architecture styles. Setting includes the
Androscoggin River, two mill complexes, and permanent crossing’.

The POS reflects the estimated construction date of the earliest Federal residence and
the estimated construction of the latest Queen Anne/Stick style residence. A river
crossing has always been a part of this historic district's setting. The boundaries
includes the property’s parcel lots and the area of land at the similar elevation across
Summer Street. These small areas are included because of association through
ownership identified in the intensive level survey materials at MHPC.

The Frank J. Wood Bridge is not part of the district’s integrity of setting. Per NR Bulletin
15 “setting often reflects the basic physical conditions under which a property was built
and the functions it intended to serve.” The Frank J. Wood Bridge, constructed later
than the end of the POS of the SSHD, is therefore an intrusion and has no bearing on the
basic physical conditions at the time of construction of the residences.

The district was intended to and continues to function as a residential neighborhood. An
established river crossing likely played a role in its development; however, that bridge
was not the Frank J. Wood Bridge. It has little bearing on the use in that it is one of three
bridges at this location since the late 18" century. With each replacement the district
retained its historic, intended use. The retention of a river crossing at this location will
enable the district’s current function to continue unimpeded.

Cabot Mill

National Register-eligible as Individual Resource

Contributing Resource to the NR-E Brunswick Topsham Industrial Historic District;
Criteria A & C—Industry and Engineering/Architecture

Period of significance ca. 1850—ca. 1950

7 Note: A distinction can be made between a permanent crossing and a specific bridge at most locations
where a span is required. A permanent crossing is a fixed structure (v. a ferry) and could include multiple
specific bridges and may allow for slightly different alignment of those bridges. A permanent crossing may
be associated with or the impetus for activity which qualify resources for listing under criteria in any number
of areas of significance, e.g. tourism, community planning and development, industry, or commerce. This
is particularly important when the POS for significant resources encompasses time prior to and after the
construction of a particular crossing. The date of a first crossing may be the beginning of the POS for a
larger district whose significance is contingent on a crossing. A specific bridge may hold significance as
representation of a particular technology or due to its connection with a significant designer/contractor or
significant activity areas commonly associated with Criteria A, such as community planning and
development or industry. However, National Register eligibility depends on the integrity of the resource.

8 National Register Bulletin 15, 45
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The Cabot Mill is significant for its association with and physical representation of
industrial activities on the site. This significance falls under Criterion A and Criterion
C. The mill's association with the textile industry is well documented through scholarly
research and it embodies characteristics of a period and type of construction. The
essential physical features for this mill are its brick construction, rectangular massing,
full-height, semi arched windows, and two projecting Renaissance Revival towers. These
features are the manifestation of the engineering required to design an efficient,
functional textile mill in the late 19" century coupled with high architectural style details.
Essential physical features also include the proximity to a water source which provided
power during the period of significance.

As the Cabot Mill is eligible for listing for its association with and physical embodiment
of Industry, Architecture, and Engineering, four aspects of integrity, design, materials,
setting, and workmanship are paramount to conveying its significance. Design,
materials, and workmanship are in good condition; however, setting has been
compromised.

The Route 1 Connector was constructed after the mill’s significant industrial period ended.
The effort removed many buildings within close proximity of the mill, some of which were
likely associated with the mill. Additionally, dams associated with the mill have been
removed and hydro-electric dams, unassociated with the mill, have been constructed after
manufacturing ceased on site. The mill’s industrial activity coincided with three different
river crossings adjacent to the east. The Androscoggin River is an essential physical
feature to the mill’s integrity of setting as it served as its power source. Without such
there would be no Industrial significance.

The Cabot Mill's POS is ca. 1850 to ca. 1950. It takes the aforementioned events into
consideration while honoring that design, materials, and workmanship are the critical
aspects of integrity. The dates mark the estimated beginning and end of manufacturing
and contains the construction of the two Renaissance Revival-style towers.

The POS also includes construction of the Frank J. Wood Bridge; therefore, unlike the
SSHD, it plays a larger role in the setting of the NR-E mill. The mill’'s association with
Frank J. Wood Bridge is a characteristic and contributes to its integrity of setting.
Additionally, while the Frank J. Wood Bridge plays a role in the setting, the historic
context of the area reveals that at least two other bridges provided a permanent crossing
between Topsham and Brunswick in proximity to the Cabot Mill. Therefore, a permanent
crossing plays a role in the Cabot Mill’s integrity and essential physical features.

Pejepscot Paper Company

National Register-listed

Contributing Resource to the NR-E Brunswick Topsham Industrial Historic District
Criteria A & C—Industry and Engineering/Architecture

Period of significance ca. 1868—-1966
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The Pejepscot Paper Company (PPC) was listed in the National Register in 1974 for its
statewide significance in the paper industry and Italianate-style Architecture. Its
significance is held as the earliest paper manufacturer in the state and as a
distinguishable early example of the Italianate style applied to an industrial structure. This
significance falls under Criterion A and Criterion C.

Its integrity of design, materials, workmanship, and setting are paramount to
conveying its significance. All seven aspects are in good to fair condition. The character
of the property changed when the construction of the Frank J. Wood Bridge removed
Route 201 from the center of the mill yard west to the opposite side of Bowdoin Mill Island.
Additionally, buildings have been lost in the last 10-20 years due to removal or fire. These
losses suggest that the boundaries of the listed property could shrink to reflect the
current understanding and interpretation of the PPC. It may also mean that it can no
longer convey certain aspects of its significance. However, this determination of effect
considers the boundaries as they are listed in the National Register; therefore
consideration of effects is given to significance and essential physical features as
noted or implied in the National Register nomination.

The nomination and subsequent documentation from MHPC shows the POS is 1868 to
circa 1966. These dates reflect the construction of the Italianate mill at the south of the
island and the end activities associated with paper manufacturing on site. The mill
functioned as a paper manufacturing company that processed raw materials into paper,
first with direct water power, and later hydroelectric power.

Its essential physical features are the rectangular massing, gambrel roof, brick
construction, and large windows set in a recessed panel. Additionally, its association
with a permanent crossing is a critical part of the PPC’s setting as well as its physical
relationship with the Androscoggin River. The use of the resource was contingent on its
proximity to a water power source and a suitable site to harness potential energy.
Additionally, while the Frank J. Wood Bridge plays a role the setting, the historic context
of the area reveals that at least two other bridges provided a permanent crossing between
Topsham and Brunswick in near proximity to the PPC. Therefore, a permanent crossing
plays a role in the PPC’s integrity and essential physical features.

Brunswick Topsham Industrial Historic District
National Register-eligible

Criteria A & C—Industry and Engineering/Architecture
Period of significance ca. 1850-1966

The NR-E BTHID was identified during the MaineDOT bridge inventory for its local
significance in Industry and Architecture/Engineering. The BTIHD represents a small
industrial area. The presence of the mills on opposite sides of the Androscoggin River are
a physical embodiment of the economic successes represented by water power created
by a natural falls. The communities on each bank share similar histories and development
patterns. A permanent connection between the two, spanning the Androscoggin River,
provided a link between the mills and continuity to Route 201. The district's POS has
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borne witness to at least three bridges, all of which were critical to the districts’
association with Industry. The crossings have been a transportation route for goods and
employees.

The district is comprised of the following contributing resources: the Cabot Mill, PPC, and
Frank J. Wood Bridge. The district represents industrial activity in two differing
communities based around a single water power source, the Androscoggin River. It
represents the local area’s history of manufacturing economy and its architecture
embodies the characteristics of the Italianate and Renaissance Revival styles in an
industrial context. The district’s setting of the Androscoggin River and its falls are a critical
part of the district's essential physical features.

The district has been the site of three different bridge crossings, at least two on different
alignments. A bridge crossing in this location is a critical essential physical feature of
the district. Each bridge has provided a continuous transportation route between the two
communities as well as points north and south.

The POS for the district begins in 1850 and ends circa 1966. Its significance coincides
with the earliest and latest dates of significance of the two mills which contribute to this
district. The Frank J. Wood Bridge is a contributing resource to this NR-E district due to
its age of construction falling within the POS for the district and retention of its integrity.

The essential physical features of the district are two mill complexes, the physical
formations of the Androscoggin River, and a permanent crossing. Its characteristics also
include the three-span Warren truss Frank J. Wood Bridge. Additionally, while the Frank
J. Wood Bridge plays a role the setting, the historic context of the area reveals that at
least two other bridges provided a permanent crossing between Topsham and Brunswick
in near proximity to the PPC. Therefore, a permanent crossing plays a role in the BTIHD
integrity and essential physical features.®

. Determination of Effects

One of the critical steps of Section 106 consultation is the Assessment of Effects
(commonly referred to as a Determination of Effect). 36 CFR 800.5 states: “In consultation
with the SHPO...the agency official shall apply the criteria of adverse effect to historic
properties within the area of potential effects.”

One finding of effect is made for a single project. The first sub-section below lists the
finding of effects for each alternative. The second sub-section provides details of FHWA'’s
assessment of effects to each historic resource (individual properties or districts) within
the APE.

The second sub-section will begin with a brief overview of the significance of each
resource, essential physical features, integrity, and the POS. It will be followed by a
discussion of effect on the property for each alternate.
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The criteria of adverse effect is defined at 36 CFR Part 800.5, in part, as when “an
undertaking may alter, directly or indirectly, any of the characteristics of a history property
that qualify the property for inclusion in the National Register in a manner that would
diminish the integrity of the property’s location, design, setting, materials,
workmanship, feeling, or association.”

Integrity is assessed in part by defining the essential physical features that must be
present to represent significance, determine whether or not those essential physical
features are visible to convey significance, and determine which aspects of integrity
are particularly vital to the property.

In assessing the criteria of adverse effects, FHWA and MaineDOT considered the
significance, POS, integrity, and the essential physical features as described above
in concert with the proposed action of each Alternate presented in the Matrix of
Alternatives. Some of the language used will be similar throughout.

MaineDOT and FHWA acknowledge that the actions associated with either rehabilitation
option will be done in a manner that is consistent with the Secretary of the Interior's
Standards for the Treatment of Historic Properties; therefore, FHWA finds that there is no
adverse effect as a result of either rehabilitation alternative.1°

Finally, while some minimization of harm has been identified for each alternate, further
identification occurs when an alternate is selected.

Determinations of Effect for Each Alternate

No Build
No Historic Properties Affected

This alternate would result in a finding of no historic properties affected because aspects
of integrity of all properties would remain the same. The planned maintenance of the
Frank J. Wood Bridge would prevent demolition by neglect. Additionally, the maintenance
methodology includes using materials that fit characteristics, design, and materials of
the bridge and therefore, retain integrity without diminishing it.

Alternate 1 — Replacement Bridge on Existing Alignment
Adverse Effect

This alternate results in a finding of adverse effect due to the removal of the Frank J.
Wood Bridge, a contributing resource to the BTIHD. The removal represents a
degradation of the integrity of design, materials, workmanship, feeling, and
association of the BTIHD. Additionally, the integrity of setting of the Cabot Mill and
PPC would be diminished because the bridge represents one of the last remaining pieces
of transportation infrastructure originating from the mills’ POS.

10 36 CFR 800.5(a)(2)(ii).
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Minimization of harm to resources includes retention of the current alignment, therefore,
effects are limited or prevented (e.g. SSHD). Additionally pier placement will likely avoid
area sensitive for archaeology.

Alternate 2 — Replacement Bridge on Curved Upstream Alignment
Adverse Effect

This alternate results in a finding of adverse effect due to the removal of the Frank J.
Wood Bridge, a contributing resource to the BTIHD. The removal represents a
degradation of the integrity of design, materials, workmanship, feeling, and
association of the BTIHD. Additionally, the integrity of setting of the Cabot Mill and
PPC would be diminished because the bridge represents one of the last remaining piece
of transportation infrastructure that originated during the mills’ POS. This alternative
would also require a small right-of-way take from the Cabot Mill property.

Minimization of harm includes tying the current approaches to limit the number of right of
way takes and impacts to other historic resources outside the APE.

Alternate 3 — Rehabilitation with Westerly Sidewalk Retention
No Adverse Effect

This alternate results in a finding of no adverse effect as the rehabilitation retains the
Frank J. Wood Bridge, a contributing resource to the BTIHD. Rehabilitation would follow
the Secretary of the Interior’s standards for the Treatment of Historic Properties to include
the replacement in kind of materials in the deck, super, and sub structures, to reflect the
original design of the bridge, while keeping original materials in the trusses. A finding of
no adverse effect acknowledges a change to the features that qualify a resource for listing
in the National Register, but does not diminish them.

Minimization of harm include application of and compliance with the Secretary of Interior’s
Treatment of Historic Properties, therefore effects to surrounding resources are avoided.

Alternate 4 — Rehabilitation with Westerly Sidewalk Retention and Easterly Sidewalk
Construction
No Adverse Effect

This alternative results in a finding of no adverse effect because the sidewalk would be
designed following Secretary of the Interior's standards for the Treatment of Historic
Properties. It would be constructed in a manner that is consistent with materials, type,
and design of the Frank J. Wood Bridge. A finding of no adverse effect acknowledges a
change to the features that qualify a resource for listing in the National Register, but does
not diminish them.

Minimization of harm include application of and compliance with the Secretary of Interior's
Treatment of Historic Properties, therefore effects to surrounding resources are avoided.
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Alternate 5 — Replacement Downstream Parallel Alignment
Adverse Effect

This alternate results in a finding of adverse effect due to the removal of the Frank J.
Wood Bridge, a contributing resource to the BTIHD. The removal represents a
degradation of the integrity of design, materials, workmanship, feeling, and
association of the BTIHD. Additionally, the integrity of setting of the Cabot Mill would
be diminished because the bridge represents one of the last remaining pieces of
transportation infrastructure that originated during the Cabot Mill's POS. This alternate
would require a small take from the PPC property.

Ways to minimize adverse effects for this alignment is limited to due to a need for
increased right of way and a take from the PPC.

Detailed Descriptions of Effects to Each Historic Resource by Alternate

Summer Street Historic District

National Register-eligible

Criterion C—Architecture

Period of significance ca. 1830-1880

Essential physical features—Queen Anne & Stick Style architectural details, Federal-
era massing and design, including single-story, gable-front massing with symmetrical
fenestration patterns, granite foundation, and heavy brick chimney stack, parcel size,
orientation to the road

Alternate 1 — Replacement Bridge on Existing Alignment — No Effect

The introduction of a replacement bridge would not diminish the district’'s seven aspects
of integrity. The architecturally significant district would still be able to convey that
significance through its essential physical features. Its use would remain the same.

Alternate 2 — Replacement Bridge on Curved Upstream Alignment — No Adverse Effect
This alignment would introduce a small portion of new transportation infrastructure into
the setting; however it does not diminish the setting because the new bridge will be of
similar size. The removal of a truss from the area does not affect the setting because the
truss of the Frank J Wood Bridge is not connected with the significance of the bridge.

A comment was made at the October 24, 2016 consulting parties meeting that a change
in alignment may result in more light from cars crossing the bridge at night entering
Summer Street houses, potentially changing the use.

A Professional Engineer specializing in Electrical Engineering was consulted regarding
changes in headlight projection resulting from this alternative.'! He found headlight
projection lines and distances indicates that illumination from both low beam and high
beam headlights would fall far short of the residences in the Summer Street
neighborhood. When vehicles are headed north toward Topsham, vehicles would be

11 Anderson, Carl, L. Electronic Communication with Norman Baker, PE.. January 19, 2017 (Appendix H).
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approximately between 800" and 1000’ from two Summer Street residences when the
headlights are aligned in that direction. Typical headlight illumination is reported to be
approximately 150’-160’ for low beam, while the best high beams could illuminate only as
far as 500’. As this is an urban setting, it is anticipated that a vast majority of vehicles will
utilize low beams in this situation. Considering no interference from traffic or bridge
railings and a maximum allowable high-beam projection of light, the increase in intensity
of light on a house at a distance of 800’, or the closest residential house, would be equal
to 0.1 foot-candles. It is also anticipated that headlight projection toward Summer Street
will be significantly diminished by the bridge rail.

FHWA maintains that these changes do not represent a change in use of the residential
neighborhood, therefore there is no adverse effect to the SSHD as a result of this
alternate.

Alternate 3 — Rehabilitation with Westerly Sidewalk Retention — No Effect

The rehabilitation of the bridge would not diminish the district’s integrity. The bridge
would be retained in its current configuration and the intended use of the district would
remain the same.

Alternate 4 — Rehabilitation with Westerly Sidewalk Retention and Easterly Sidewalk
Construction — No Effect

The rehabilitation of the bridge would not diminish the district's integrity. The bridge
would be retained in its current configuration and the intended use of the district would
remain the same.

Alternate 5 — Replacement Downstream Parallel Alignment — No Effect

A replacement bridge on a downstream alignment would not diminish the district’s
integrity as outlined in Alternates 2 and 3. The use would stay the same. Unlike Alternate
2, there is no change in the skew of the bridge; therefore light from passing cars would
be projected at the same angles to near exactly to how it is currently, albeit further away
from the SSHD.

Cabot Mill

National Register-eligible

Contributing Resource to the NR-E Brunswick Topsham Industrial Historic District
Criteria A & C—Industry and Engineering/Architecture

Period of significance ca. 1850—ca. 1950

Essential physical features—rectangular massing, proximity to water power source, full
height semi-arched windows, permanent crossing

Alternate 1 — Replacement Bridge on Existing Alignment — Adverse Effect

A replacement bridge would result in a finding of adverse effect to the Cabot Mill’'s
integrity of setting by removing one of the last pieces of the built environment
constructed during the mill's established POS. While the Frank J. Wood Bridge is a part
of the mill’'s setting, so is a permanent crossing connecting Topsham and Brunswick.
Therefore, retention of a crossing on this alignment is considered a minimization of harm
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to the BTIHD. Retention of this alignment, which is associated with the mill’s significance
is also considered a minimization of harm.

Alternate 2 — Replacement on Curved Upstream Alignment — Adverse Effect

A replacement bridge would result in a finding of an adverse effect to the Cabot Mill’s
integrity of setting by removing one of the last pieces of the built environment
constructed during the mill’s established POS. While a permanent crossing is considered
a minimization of harm, this alternative represents an alignment not previously associated
with the significance of the district. Therefore it has a greater magnitude of harm than
Alternate 1.

Alternate 3 — Rehabilitation with Westerly Sidewalk Retention — No Adverse Effect
This alternate would result in a finding of no adverse effect because the current crossing
would be retained and no change in use would occur.

Alternate 4 — Rehabilitation with Westerly Sidewalk Retention and Easterly Sidewalk
Construction — No Adverse Effect

This alternate would result in a finding of no adverse effect because the current crossing
would be retained and no change in use would occur.

Alternate 5 — Replacement Downstream Parallel Alignment — Adverse Effect

A replacement bridge would result in a finding of adverse effect to the Cabot Mill’'s
integrity of setting by removing one of the last pieces of the built environment
constructed during the mill’s established POS. While retention of a permanent crossing is
considered a minimization of harm; this alternative represents an alignment not previously
associated with the significance of the district. Therefore it has a greater magnitude of
harm than Alternate 1.

Pejepscot Paper Company

National Register-listed

Contributing Resource to the NR-E Brunswick Topsham Industrial Historic District
Criteria A & C—Industry and Engineering/Architecture

Period of significance ca. 1868—-1966

Essential physical features—rectangular massing, gambrel roof, brick construction, tall
windows set in a recessed panel, a permanent crossing, and physical relationship with
the Androscoggin River.

Alternate 1 — Replacement Bridge on Existing Alignment — Adverse Effect

This alternate would diminish the integrity of setting. While the Frank J. Wood Bridge is
a part of the PPC’s setting, so is a permanent crossing connecting Topsham and
Brunswick. Therefore, retention of a crossing on this alignment is considered a
minimization of harm to the PPC.
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Alternate 2 — Replacement Bridge on Curved Upstream Alignment — Adverse Effect
This alternate would result in a finding of adverse effect because the removal of the Frank
J. Wood Bridge would diminish the integrity of setting for the PPC. However, the
association with a river crossing would be retained with a replacement bridge. The use
of PPC would be retained as it is dependent on the crossing providing access. While a
permanent crossing is considered a minimization of harm; this alternative represents an
alignment not previously associated with the significance of the district. Therefore it has
a greater magnitude of harm than Alternate 1.

Alternate 3 — Rehabilitation with Westerly Sidewalk Retention — No Adverse Effect

This alternate would result in a finding of no adverse effect because the current bridge
would be retained and no change in use would occur. Rehabilitation would occur in
concert with the Secretary of the Interior's Standards and Guidelines for the Treatment of
Historic Properties; therefore, the integrity of setting would not be diminished.

Alternate 4 — Rehabilitation with Westerly Sidewalk Retention and Easterly Sidewalk
Construction — No Adverse Effect

This alternate would result in a finding of no adverse effect because the current bridge
would be retained and no change in use would occur. Rehabilitation would occur in
concert with the Secretary of the Interior's Standards and Guidelines for the Treatment of
Historic Properties; therefore, the integrity of setting would not be diminished.

Alternate 5 — Replacement Downstream Parallel Alignment — Adverse Effect

This alternate would result in a finding of adverse effect as the removal of the Frank J.
Wood Bridge would diminish the PPC’s integrity of setting. While a permanent crossing
is considered a minimization of harm; this alternative represents an alignment not
previously associated with the significance of the district. Therefore it has a greater
magnitude of harm than Alternate 1.

Brunswick Topsham Industrial Historic District

National Register-eligible

Criteria A & C—Industry and Engineering/Architecture

Period of significance ca. 1850-1966

Essential physical features—two mill complexes, Frank J. Wood Bridge, physical
formations of the Androscoggin River, and a permanent crossing

Alternate 1 — Replacement Bridge on Existing Alignment — Adverse Effect
This alternate would result in an adverse effect to the BTIHD due to the removal of the
Frank J. Wood Bridge, a contributing resource.

Alternate 2 — Replacement Bridge on Curved Upstream Alignment — Adverse Effect
This alternate would result in an adverse effect to the BTIHD due to the removal of the
Frank J. Wood Bridge, a contributing resource.

Alternate 3 — Rehabilitation with Westerly Sidewalk Retention — No Adverse Effect
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This alternative would result in a finding of no adverse effect because the sidewalk would
be constructed in a manner that is consistent with materials, type, and design of the
Frank J. Wood Bridge. Rehabilitation would occur in concert with the Secretary of the
Interior’'s Standards and Guidelines for the Treatment of Historic Properties.

Alternate 4 — Rehabilitation with Westerly Sidewalk Retention and Easterly Sidewalk
Construction — No Adverse Effect

This alternative results in a finding of no adverse effect because the sidewalk would be
constructed in a manner that is consistent with materials, type, and design of the Frank
J. Wood Bridge. Rehabilitation would occur in concert with the Secretary of the Interior’s
Standards and Guidelines for the Treatment of Historic Properties.

Alternate 5 — Replacement Downstream Parallel Alignment — Adverse Effect
This alternate would result in an adverse effect to the BTIHD due to the removal of the
Frank J. Wood Bridge, a contributing resource.

. Archaeology

The MaineDOT has initiated preliminary consultation with MHPC regarding prehistoric
and historic archaeology to identify areas to avoid within the APE. Only archaeologists
that meet the Secretary of the Interior’s Professional Standards can make determinations
of eligibility and MHPC staff archaeologists will review and concur with these
determinations. The specific locations of National Register-eligible Archaeological Sites
are protected from public disclosure under the National Historic Preservation Act, as
amended and Maine Statute 27 MRSA Section 371-378. Therefore the memorandum has
not been included within determination of effect and instead is summarized.

On November 18, 2016 Dr. Arthur Spiess, Senior Archaeologist at MHPC provided
MaineDOT a memorandum outlining known or suspected archaeological sensitive areas
within the APE, specifically those near to all alignments presented in the Summary of
Alternatives.

The memo informed MaineDOT of fourteen sensitive areas for historic archaeology. Site
1 also holds potential for pre-historic archaeology. However, at this time, no alternative
under consideration is in the immediate area of Site 1. If the project changes and this site
can no longer be avoided, testing would likely be required. Most historic sites are
potentially associated with the development of the mills on either side of the river and the
power generation dams.

Dr. Spiess noted, “Because there is no soil left on Shad Island and other exposed
bedrock, archaeological excavation would be impossible. However, traces of building
foundations cut in to the bedrock or affixed to the rock might be present. These would
have be recorded (rather than excavated).” He continues, “Impacts to other areas with
substantial soil depth would probably need testing by remote sensing or excavation.”
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MHPC, MaineDOT, and FHWA acknowledge that a field assessment may be necessary
to identify the sites and their state of preservation when an alternative is selected.
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This appendix will provide the specific descriptions and definitions of key terms and
language as each is applied in the Section 106 consultation process. The descriptions
and definitions have come from two National Park Service National Register of Historic
Places Program publications: National Register Bulletin Number 15: How to Apply the
National Register Criteria for Evaluation and National Register Bulletin Number 16A: How
to Complete the National Register Form. Additionally, language from 36 CFR Part 800:
Protection of Historic Properties is referenced.

Areas of significance: Themes important in American history as demonstrated by
scholarly research (NR Bulletin 15). Listed in NR Bulletin 16A as thirty data
categories and ten data subcategories.

Association: One of the seven aspects of integrity; the direct link between an important
historic event or person and a historic property; association requires the physical
presence of physical features that convey a property’s historic character; for
example: a Revolutionary War battlefield whose natural and manmade elements
have remained intact since the 18" century retains integrity of association.!?

Boundary: Terminus of full extent of the significant resources and the land making up the
property; should not include buffer zones; considers visual barriers that mark a
change in historic character of the area that break the continuity of the district and
visual changes in the character dye to different architectural styles, types or
periods, or a decline in the concentration of contributing resources.

Criterion A: [Resources] that are associated with events that have made a significant
contribution to the broad patterns of our history. “The events or trends...must be
important within the associated context. Moreover, the property must have an
important association with the event or historic trends.” (16A, then 15)

Criterion B: [Resources] that associated with lives of persons significant in our past.

Criterion C: [Resources] that embody the distinctive characteristics of type, period, or
method of construction or that represent the work of a master, or that possess high
artistic values, or that represent a significant and distinguishable entity whose
components may lack individual distinction.

Criterion D: [Resources] that have yielded, or may be likely to yield, information important
in prehistory or history.

Design: One of the seven aspects of integrity: “the combination of elements that create
the form, plan, space, structure, and style of a property. It includes...massing,
arrangement of spaces, pattern of fenestration, textures, and style of ornamental
detailing.” For districts significant primarily for historic association or architecture
value design applies to the relationship of the structures with landscape,
streetscape rhythm, layout and materials of walkways and road.

Essential physical features: Features without which a property can no longer be identified
as, for instance, a late 19" century dairy farm or an early 20" century commercial
district.

Feeling: One of the seven aspects of integrity; a property’s expression of the aesthetic or
historic sense of a particular period of time. It results from the presence of physical

12 A note for Association and Feeling: “because [they both] depend on individual perceptions their retention alone
is never sufficient to support eligibility of a property for the National Register.
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features that, taken together, convey the property’s historic character. See footnote
6.

Historic context: “Those patterns or trends in history by which a specific occurrence,
property, or site is understood and its meaning (and ultimately its significance)
within history or prehistory is made clear.”

Integrity: “The question of integrity is answered by whether or not the property retains the
identity for which it is significant” “the ability of a property to convey its
significance...always...grounded in an understanding of a property’s physical
features and how they relate to its significance.” There are seven aspects of
integrity: location, design, setting, materials, workmanship, feeling, and
association. The specific use of each in Section 106 is defined within this appendix.

Local historic context: Often referred to as a ‘local level of significance’, “an aspect of
history of a town, city, county, cultural area, or region, or any portions thereof. It is
defined by the importance of the property, not necessarily the physical location.”

Location: One of seven aspects of integrity; “the place where the historic property was
constructed or the place where the historic event occurred. The actual location of
a historic property, complemented by its setting, is particularly important in
recapturing the sense of historic events and persons.”

Materials: One of the seven aspects of integrity; physical elements that were
combined...during a particular period of time and in particular pattern or
configuration to form a historic property. A property must retain key exterior
materials dating from its period of historic significance.

National historic context: Often referred to as “National level of significance”, “represent
an aspect of the history of the United States...it must be of exceptional value in
representing an important theme in the history of the nation.” (15)

Period of significance (POS): “The length of time when a property was associated with
important events, activities, or persons, or attained characteristics which qualify it
for National Register listing. Base the period of significance on specific events
directly related to the property, for example, the date of construction for a building
significant for its design or the length of time a mill operated and contributed to
local history.”

Setting: One of the seven aspects of integrity; the physical environment of a property;
refers to the character of the place in which the property played its historic role and
“reflects the basic physical conditions under which a property was built and the
functions it was intended [emphasis added] to serve.”

Significance: Pages 45 through 50 of Bulletin 16A provide guidance on evaluating and
stating significance. Generally, the guidance for evaluation is: what events took
place on the significant dates, and why are those events important to the property,
in what ways does the property physically represent its POS, and in what ways
does it represent change after its POS, and what is the POS based on?
Significance is inherently carried not by a single definition rather how a property
fits within the National Park Service Criteria for Evaluation.

State historic context: Often referred to as a ‘state level of significance’, “represent an
aspect of the history of the State as a whole. The property’s historic context must
be important statewide.”
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Workmanship: One of the seven aspects of integrity; is the physical evidence of the crafts
of a particular culture during any given period. It can be based on common
traditions or innovative period techniques. Examples include tooling, carving,
painting, graining, turning, and joinery.
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Summary of Alternatives
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Frank J. Wood Bridge: Summary of Alternatives

Prepared by T.Y. Lin International
October 27, 2016

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 250" Anniversary Park
on the east and the bustling Fort Andross Mill Complex on the west. The Topsham approach
adjoins a bank on the west side, and a dentist office and the Bowdoin Mill Complex 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.

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

The Frank J. Wood Bridge is an 85-year-old, 805 ft long steel truss that is now in poor
condition. 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. Because of
this designation, more detailed and frequent 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 several truss members are not
strong enough to meet load-carrying standards. The bridge is now posted for 25 tons. The
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three-span steel through-truss (with spans of 310°-310’-175’) and the concrete deck are
currently in poor condition, and the bridge has a FHWA Sufficiency Rating of 25.4. There is
corrosion and steel loss in the floor system supporting the deck (the transverse cross beams,
longitudinal stringers, and transverse floor beams). Corrosion is continuing and speeding up,
and will do so until the truss is rehabilitated comprehensively or the truss is removed.

Because of the ongoing deterioration of the truss, MaineDOT plans to do temporary
repairs to address the worst issues so the truss can maintain its current load rating for up to five
years. Steel will be added to the worst sections of the floor system beneath the deck and
missing and deteriorated rivets will be repaired or replaced. These temporary repairs are
needed to keep the 25 ton weight limit from being reduced more. As maintenance, this 5-year
repair will be funded separately from the longer-term “capital improvement” project. However,
a long-term solution needs to be implemented within the 5 year timeframe this maintenance
buys. This report examines what the alternatives are for the long-term solution.

The travelway over 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 approaching the bridge, the existing truss
carries a single sidewalk on the west side of the bridge. Because the outer 2 feet of the
shoulders is made of an open steel grid, the usable shoulder width for bicycle travel is reduced
to just 2 ft.

This bridge is eligible for listing on the National Register of Historic Places as part of the
Brunswick-Topsham Industrial Historic District. It is also adjacent to the National Register-Listed
Pejepscot Paper Company 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.

Figure 2: This report uses technical terms to describe various parts of the bridge.
The superstructure is what many think of as a “bridge”, including the 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
floorbeams, 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 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 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.

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.

The No Build alternative was also considered. The No Build alternative was included as a
benchmark against which impacts of other alternatives can be compared. Short-term
maintenance and minor rehabilitation is considered as part of the No Build alternative.

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,
right of way, and utility impacts; maintenance of traffic, constructability, maintainability,
geotechnical site conditions; and construction, life cycle, and user costs.
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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. Steel
girder bridges are easily the most cost-
effective new structure type for this site. To
increase the life span of the new structure,
the concrete deck would likely be reinforced
with Glass Fiber Reinforced Polymer (GFRP)
rebar and the steel girders would be
metalized. Metalization of the girders will
reduce corrosion from spray from the Figure 3: Artist's rendering of a steel girder bridge
turbulent river beneath the bridge. The new
bridge would have concrete wall abutments and solid shaft piers, all founded on the shallow
bedrock at this site.

Any new bridge would include 11 foot lanes, 5 foot shoulders, and 5 foot sidewalks on
each side. Having sidewalks on both sides of the bridge would connect the existing sidewalks
on the approaches and would improve safety by reducing the need for pedestrians to cross the
road. Having 5 foot shoulders and no adjacent bridge railing or truss verticals would
dramatically improve the bridge for bicyclists. The current bridge has only 2 foot paved
shoulders.

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 $1 million is included in the
estimate for each new bridge to account for this trestle. 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.

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 is recommended for
this bridge, but input from the Towns of
Brunswick and Topsham and the Section 106

consulting parties would be considered for Figure 4: Rendering of a Possible New Bridge
the final selection of the rail type.
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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 old truss
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 tremendous user costs 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. Unfortunately, this also increases
the river impacts even further—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).

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 Construction Duration: approximately 3.5 years

e Maintenance of Traffic: on-site temporary detour

e River Impacts: temporary work trestle, temporary bridge, 4 in-water piers, new
slopes at abutments

e Meets Purpose and Need

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. This structure would have a short southern span to
better align the spans to bridge the Brookfield power station outflow channel with a minimum
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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. Also, the existing hydraulic clearance over the river
would be maintained as a minimum.

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.

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.

Figure 5: A Possible Curved Upstream Bridge

The construction cost of this alternative is estimated to be $13,000,000.

The life cycle construction cost of this alternative (Alternative 2 — Replacement Bridge
on Parallel 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.

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 Construction Duration: approximately 2.5 years
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e Maintenance of Traffic: on existing bridge
e River Impacts: temporary work trestle, 4 in-water piers, slopes at abutments
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.

REHABILITATION ALTERNATIVES

Alternative 3 and Alternative 4 are both rehabilitation options, where the existing truss
bridge is repaired. Detailed inspections of the truss 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.

Figure 6: The existing truss bridge cross section
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These repair needs will be described here, and the differences between the two
rehabilitation alternatives will be discussed later. The needs are:

1. Replace existing bridge deck with a new
reinforced concrete bridge deck with an
integral concrete wearing surface. This
includes the removal of the badly deteriorated
transverse cross beams seen in Figure 7.

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.

3. Replace the bridge joints. Although these
were replaced in 2015, replacement of the Figure 7: Deteriorated cross beams & deck
existing deck will require these to be replaced.

4. Replace the entire steel flooring system, including the longitudinal stringer beams and
transverse floor beams. The floor system is heavily deteriorated and is below load carrying
standards (see Figures 8 and 9).

Figure 8: Hole in floorbeam Figure 9: Deteriorated floorbeam

5. Replace portions of the bottom chord of
main trusses due to corrosion and distortion
from pack rust, as seen in Figure 10.

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

7. Replace all existing utility brackets that

support the conduit and water lines on the
Figure 10: Bottom chord corrosion and debris truss. See Figure 11.
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8. 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.

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

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

Figure 11: Utility brackets
11. Replace cracked concrete bearing J Y

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 13.

Figure 12: Abutment masonry Figure 13: Damaged concrete pedestals

Once all of the listed repairs are completed, the structure will meet all design strength
requirements for the foreseeable future. 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. Some of the main truss members already have borderline load ratings, so
increasing the weight of the structure is not acceptable. To improve durability of the new deck,
it would likely be reinforced with non-corrosive GFRP rebar. A comprehensive drainage system
would be added to limit moisture and salt on the lower parts of the truss; the existing deck has
open drainage which lets salt and water from the road 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. 10 ft travel lanes with 5 ft shoulders for bicyclists were considered briefly but dismissed
as an option. The Department considers these narrower travel lanes as less safe given the high
traffic volume, almost 19,000 vehicles per day, this bridge has.
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A full road closure is needed to complete all major truss rehabilitation activities except
painting. The construction and traffic disruption duration for this alternative is approximately
20 months. The user costs and other impacts require a temporary bridge for this alternative.
When the temporary bridge is added in, construction duration for this alternative is
approximately 3 years.

Rehabilitating the existing truss would preserve the existing river flow conditions and
would have the least permanent environmental, right of way and utility impacts. It would also
have the least impact to the National Register-Eligible historic bridge and districts. However,
construction of a temporary bridge will still have temporary environmental impacts. Utilities on
the truss will have to be temporarily relocated on the bridge during the rehab process.

Despite all efforts, a bridge rehabilitation will probably still 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 about
8 months, and each deck replacement will disrupt traffic for about 6 months.

Based on past performance of the modern
paint systems used by MaineDOT on similar truss
bridges that also had pack rust, the truss will need to
be painted about every 20 years. The current paint
systems used today perform very well, replacing the
previous lead-based paint systems. The paint
successfully seals the steel and stops corrosion when
installed. It spans the seams of the built-up steel
members and prevents water and air from getting to
the steel. However, once the paint cracks at all,
existing pack rust will immediately reactivate (see
Figure 14). The existing truss has pack rust in Figure 14: Pack rust is corrosion in the
numerous locations. To effectively maintain crevice between two plates of steel that are
structures with this condition, paint systems need bolted or riveted together. As the rust

. . progresses, it gradually pushes the pieces of

replacement more frequently. Painting a truss like steel apart, bending them and sometimes
this currently costs an estimated $4,000,000. To breaking bolts or rivets. The only way to
prevent pack rust and other corrosion issues from truly fix pack rust is to take apart the plates
destroying the truss, future paint jobs would have to ~ ©f steel and clean them, which is usually not

feasible.
be budgeted for and done on a regular cycle. casibie

Use of GFRP reinforcement would extend the life of a bare concrete deck, but without a
high performance membrane and paved wearing surface that can be regularly replaced, 50
years of life is a good estimate. Based on the historic performance of similar aged bridges
(currently 85 years old) and the age of the most recent major substructure rehabilitation
(2006), additional substructure rehabilitations would be expected at years 20 and 50 following
this current project.

Besides these major future maintenance efforts, there will be more frequent smaller
repair efforts needed on the steel, bridge joints, and the aging substructure. This truss will also
require Routine and Fracture Critical Bridge Inspections, costing about $60,000 every two years.
These inspections will also disrupt traffic, requiring a single lane closure for 1 to 2 weeks. If
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cracks in fatigue sensitive or fracture critical members are found in these inspections, more
frequent inspections or immediate repairs will be required.

Alternative 3: Rehabilitation of Existing Steel Truss Bridge:

Alternative 3 would rehabilitate the existing truss as outlined above. It would still have
only one sidewalk, so pedestrian mobility and safety would not be improved. The open grid
decking along the outside of the existing shoulders would be replaced with a solid concrete
deck, improving the situation for bicyclists. However, the shoulders would still be only 4 feet
wide and the railing right at the edge of the shoulder restricts the useable width for bicyclists
even more. It would still not be a very good bridge for bicyclists. Therefore, this alternative
does not fully meet the pedestrian and bicyclist portion of the Purpose and Need for this
project.

The construction cost of this alternative is estimated at $15,000,000. This cost includes a
15 percent contingency above the repair work that has already been identified. Rehabilitation
projects nearly always discover issues not previously found in inspections, causing budget
overruns.

The overall life cycle construction cost of this alternative, including estimates for all
future maintenance on the truss out to 75 years of life, is projected to be $20,800,000.

Early in the investigation of alternatives at this site, this alternative was examined as a
30 year rehabilitation and either maintaining one lane of traffic on the bridge or allowing a 5 to
7 month bridge closure. A replacement after 30 years would yield the lowest life cycle cost of
any rehabilitation option. Given changes to the rehabilitation scope since the latest bridge
inspection and recognition of the user costs of the maintenance of traffic options, the initial
cost of this alternative now must include a temporary bridge. The originally estimated
construction cost of $8 million to rehabilitate the bridge now is $15 million after adding a full
floor system replacement and an on-site temporary bridge detour.

Summary of Alternative 3:

e Rehabilitation of existing steel truss bridge

e 11 ft travel lanes with 4 ft shoulders each side and a 5 ft sidewalk on the West side
e Construction Cost: $15 million

e Life Cycle Cost: $20.8 million

e Construction Duration: approximately 3 years

e Maintenance of Traffic: on-site temporary detour

e River Impacts: temporary bridge, Abutment 1 repair work

e Does not meet Purpose and Need (pedestrian needs)

Alternative 4: Rehabilitation of Existing Steel Truss Bridge with Added East Sidewalk

Alternative 4 is also a rehabilitation of the existing truss, but with a second 5 foot
sidewalk added on the opposite side of the bridge. This fully addresses the pedestrian issues at
this site. Like Alternative 3, bicyclists would have 4 foot shoulders with adjacent traffic rails, a
less than ideal situation. However, this would still be better than the current condition for
bicyclists. Alternative 4 adequately meets the Purpose and Need for this project.
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To add the additional weight of a second sidewalk, weight must be taken off the truss
somewhere else. The existing bridge deck would need to be replaced with a new lightweight
concrete filled Exodermic deck. An Exodermic deck system can be as much as fifty percent
lighter than a conventional concrete deck of the same span. An Exodermic deck has exposed
steel on the bottom of the deck, so future maintenance would be anticipated. Other lightweight
deck configurations were also considered but no others were found light enough without even
more expense. This alternative includes the addition of new structural steel framing, concrete
deck, and pedestrian rail for the added 5 ft wide sidewalk on the east side of the bridge.
Between the more expensive deck and the new sidewalk and framing, this option will have a
construction cost about $2,000,000 more than Alternative 3.

The estimated construction duration for this alternative is approximately 3 years (similar
to Alternative 3).

Hydraulic conditions, environmental impacts, right-of way impacts, utility impacts,
maintenance of traffic and maintenance concerns for Alternative 4 would be the same as those
noted for Alternative 3 with the exception of the impacts to the NR-Eligible Historic Bridge and
Districts. The additional sidewalk is an addition that is not part of the NR-Eligible Historic Bridge.

The construction cost of this alternative is estimated at $17,000,000. The life cycle cost
of this alternative, including estimates for all future maintenance on the truss out to 75 years of
life, is estimated to be $23,200,000.

Summary of Alternative 4:

e Rehabilitation of existing steel truss bridge with added east sidewalk
e 11 ft travel lanes with 4 ft shoulders and 5 ft sidewalks each side

e Construction Cost: $17 million

e Life Cycle Cost: $23.2 million

e Construction Duration: approximately 3 years

e Maintenance of Traffic: on-site temporary detour

e River Impacts: temporary bridge, Abutment 1 concrete work

e Meets Purpose and Need

Repurpose Existing Bridge and Build a New Replacement Bridge

An additional alternative suggested by the public was to ‘Restore and repurpose the
historic bridge for pedestrian and bicycle use, and as a public historic park. Build a new bridge
on alternative alignment.’ This is a combination of two alternatives discussed above,
Alternatives 2 and 3. All work to preserve the existing bridge under Alternative 3 would still be
required, except possibly rehabilitating the sidewalk. Conservatively, the construction cost of
this rehabilitation could be reduced to $9.5 million (with the removal of the sidewalk), and
there would be no need for a temporary bridge. This alternative would also require the cost of
a new replacement bridge, Alternative 2, at $13 million, for a total construction cost of $22.5
million. The question of future ownership and maintenance responsibility for the truss would
have to be addressed. Also, the effect on river water levels from having more piers
permanently in the river channel would need investigation.
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MAINTENANCE OF TRAFFIC

Four options were investigated to maintain traffic at this site during construction. They
are not all feasible for all of the bridge improvement alternatives. Specifics for each alternative,
along with estimated traffic disruption durations and user costs, are discussed later in this
report.

1. Complete road closure with a detour. Detour all traffic along U.S. Route 1, State
Route 196, and State Route 24.

2. Single lane closure with staged construction. One way, southbound traffic will be
carried across the bridge on a 12 foot travelway and all northbound traffic will be
detoured. This option can only work for certain construction activities, like painting.
This traffic control method has been used successfully in the past on the Frank J.
Wood Bridge.

3. On-site detour on temporary bridge. Construct a 2 lane temporary bridge parallel to
the existing bridge and detour all traffic onto it. Traffic would only be disrupted
during the construction of tie-ins to the existing roadway and to the new roadway
upon conclusion of the project. These disruptions could be limited by requiring work
be done during off-peak hours. Construction and removal of the temporary bridge
would likely extend the total construction duration by about 1% years (1
construction season for construction of the temporary bridge and half a season for
its removal). The cost for a temporary bridge is estimated to be about $4 million.

4. New alignment. If a new bridge is constructed on a new alignment, the existing
bridge could be used to maintain traffic during construction. Traffic would primarily
be disrupted during construction of the final tie-in. Again, this could be mitigated by
requiring work during off-peak hours. This option would result in the least traffic
disruption.

Staged construction maintaining two-way traffic is not feasible due to the existing
structure type and needed rehabilitation repairs. Alternating one-way traffic is not feasible
because of the traffic volume and proximity of signalized intersections.

Traffic disruption results in indirect costs to the users of the bridge and to the
surrounding businesses. A user cost may be estimated for the delays to the traveling public,
assigning a dollar value to the disruption. Daily user costs were prepared by MaineDOT
estimating costs associated with delays at intersections and additional miles traveled. The user
cost for a complete road closure is estimated at almost $22,000 per day, while the user cost for
a northbound lane closure is estimated at over $10,000 per day. This cost will be compared
with that of a temporary bridge to determine whether paying for a temporary bridge is justified
for a given construction alternative.

UTILITIES

A hydropower dam operated by Brookfield Renewable Energy Partners (Brookfield) is
located about 500 ft upstream of the existing bridge crossing. No impacts (including hydraulic
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impacts) to this facility are anticipated for any of the bridge improvement alternatives
investigated.

Overhead utilities and a water main are carried by the existing bridge. Temporary
support or relocation of these facilities within the limits of the existing bridge would be needed
during a bridge rehabilitation.

With a bridge replacement, these facilities would need to be relocated. Some of the
utility poles in the approaches would also need to be relocated. The overhead utilities would
need to transition to underground in the approaches close to the replacement bridge ends. The
overhead utilities and the waterline would be carried on the bridge below the bridge deck,
between girders, out of sight.

RIGHT OF WAY

A bridge rehabilitation or bridge replacement on the existing alignment would not
require permanent property impacts. However, temporary property rights would be needed for
any temporary bridge.

Construction of a replacement bridge on a new upstream alignment would require
permanent property acquisitions of parts of two properties on the west side of the south
approach and one property on each side of the north approach. The south approach property
impacts would include reconstruction of a retaining wall between the drive entrances to the
small Fort Andross parking lot and the Brookfield hydroelectric station at the dam. The 250t
Anniversary Park located at the southeast corner of the bridge is a Brunswick town park
constructed on land leased from Brookfield. The only park impacts would be fill slopes within
the existing State-owned right of way. The north approach would have a new 130-ft-long
retaining wall along the northwest approach to limit impacts to the property and parking area.
Reconstruction of the drive entrance to the Bowdoin Mill complex will require impacts beyond
the existing MaineDOT right of way.

Temporary property rights would be needed to construct work access platforms like
work trestles. These rights would be similar to temporary rights needed for a temporary bridge.

Additionally, for an upstream bridge replacement alternative, the abutments and three
of the four bridge piers would be located within the limits of the Federal Energy Regulatory
Commission (FERC) Boundary of the dam. Temporary property rights would be needed for
construction access along the north side of the approaches and within the FERC Boundary.

ENVIRONMENTAL

Endangered species such as the shortnose sturgeon and Atlantic sturgeon spawn in the
project area. This project is within Essential Fish Habitat and permanent and temporary impacts
need to be avoided or minimized. In-water work must be avoided during crucial migrating
periods. This restriction is in place from April 7 to August 30, and will be a significant constraint
on construction durations. Impacts to the Brunswick Fishway at the Brookfield dam will be
avoided and requests to shade the Fishway from moving shadows produced by construction
equipment and the traveling public will be considered.
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The existing bridge is eligible for listing on the National Register of Historic Places as part
of the Brunswick-Topsham Industrial Historic District, which is considered National Register-
Eligible. It is also abutting the National Register-Listed Pejepscot Paper Company Historic
District.

If a temporary bridge is used to maintain
traffic for either a bridge rehabilitation or bridge
replacement, then temporary environmental
impacts would be needed within the existing
river channel to support the temporary bridge.

Construction of a new replacement
bridge would have environmental impacts that
would need to be minimized or mitigated.
Permanent impacts would include the piers and
pier foundations within the channel. Foundation
locations should avoid the Brunswick side
powerhouse outfall river channel that leads to Figure 15: Two types of temporary impacts
the dam fishway by taking advantage of ledge
outcrops where possible. Also, if a temporary work trestle is needed for the construction of a
new replacement bridge, temporary environmental impacts would need to be addressed.

Historic impacts and avoidance and minimization strategies will be determined through
the ongoing Section 106, 4(f) and NEPA processes.

LIFE CYCLE COST ESTIMATE

Life cycle costs are considered in the comparison of bridge improvement alternatives. A
life cycle cost estimate (LCCE) totals all estimated bridge costs throughout the life of each
bridge improvement alternative and translates them to current dollar equivalents. The LCCE
accounts for estimated construction costs on the current project and the translated present
value of anticipated future inspection, maintenance, and rehabilitation. It also accounts for
anticipated future bridge replacement dates for each alternative. Specifics of the life cycle
costs for each alternative are discussed later in this report.
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GRAPHIC COMPARISON

The graphic below compares Alternative 2 (the low cost replacement or new option)
and Alternative 4 (the best rehab option). Three main areas are contrasted: maintenance of
traffic during construction, future rehabilitation and maintenance, and total costs.

Figure 16 Graphical Comparison
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February 2017



Frank J. Wood Bridge Project - Comments on the Section 106 process, draft Alternatives Matrix and draft Summary of Alternatives
(Meeting held on October 27, sent request for comments on November 4th with due date of December 2nd, 2016)

COMMENT #

[

w

(6}

10

COMMENTOR and DATE

COMMENT RECEIVED SUMMARY OF COMMENT

Nathan Holth representing
HistoricBridges.org,

(10/27/2016 via e-mail) Focused on Alternatives and Rust removal.

John Graham representing
Friends of the Frank J. Wood

Bridge, (11/21/2016 via e-mail) Request for the PDR.

Nathan Holth representing
HistoricBridges.org,

(11/21/2016 via e-mail) Presents methodology to remove pack rust.

John Graham representing
Friends of the Frank J. Wood
Bridge, (11/21/2016 via e-mail)

Requests additional information regarding the
current status of Warren Truss bridges in the
Maine.

Douglas C. Bennett, resident of
Topsham and member of
Topsham Lower Village
Development Committee

(11/23/2016 via e-mail) Includes Op-Ed's published in local newspapers.

John Graham representing Request to clarify why P&N has changed,
Friends of the Frank J. Wood presents sidewalk location and terminus,
Bridge, (11/23/2016 via e-mail); requests MaineDOT look at specific bridge in
notes on Summary of Pennsylvania and New Jersey, general comment
Alternatives on style of PDR.

John Shattuck, representing the
Town of Topsham Board of
Selectmen, (12/2/2016 via e-
mail)

Highlights' Town of Topsham Select board's
knowledge and opinion of historic aspects, costs,
and preferred alternative.

John Shattuck, representing the Town of Topsham's opinion and preference on
Town of Topsham, (12/2/2016 alternative, includes general NEPA/public
via e-mail) involvement issues.

John Graham representing
Friends of the Frank J. Wood
Bridge, (12/2/2016 via e-mail)

106, reiterate eligibility, Summer St effects &
Summer St & industrial HD; bridge & bridge
survey

John Shattuck, representing the
Town of Topsham, (12/2/2016

via e-mail) Section 106

Residents of Summer Street

(rec'd 12/5/2016 via mail) Section 106 and NEPA

MaryAnn Naber, representing
ACHP (12/7/2016 via e-mail) Section 106; Alternative Analysis

Bill Morin (January 2017) Eligibility and Effects

RESPONSE TO COMMENT

This comment will be addressed outside this Finding of Effect. Furthermore, pack
rust removal would be an aspect of either rehabilitation options. FHWA-ME has
found that rehabilitation will not result in an adverse effect to historic districts.

This comment will be addressed outside of this Finding of Effect. However, any
one of the replacement options will result in a finding of adverse effect to
historic resources while the rehabilitation options will not.

This comment will be addressed outside this Finding of Effect. Furthermore, pack
rust removal would be an aspect of either rehabilitation options. FHWA-ME has
found that rehabilitation will not result in an adverse effect to historic districts.

Please see Section 4: Determinations of Eligibility

Comments received and will be considered.

Most of comments will be addressed outside this Finding of Effect as it is more
suited for the general project stakeholders process. However, one comment
regarded the use of Route 24 (Elm Street) as a detour during construction. A
significant concentration of the Topsham Historic District is located on Elm
Street. A detour along this route would require the expansion of the APE to these
areas and it is likely that the Topsham Historic District would experience an
adverse effect due to the introduction of audible and visual elements not
previously experienced due the to volume of traffic routed through this area.

Please see Section 4: Determination of Eligibility

This comment will be addressed outside this Finding of Effect it is more suited for
the general project stakeholders process.

Please see Section 4: Determination of Eligibility and Section 5: Determination of
Effect

Properties, individually or within a district, do not require inclusion, even
support, from local entities or owners, to be determined eligible for listing in the
National Register. That said, a majority of owners do need to support the formal
listing on the National Register before a property is listed. Both listed and
determined eligible properties are afforded the same consideration under
Section 106.

Please see Section 4: Determination of Eligibility.

Please see Section 5: Determinations of Effect. Alternatives analysis concerns will
be addressed through a separate communication from FHWA-ME/MaineDOT.
Please see Section 4: Determination of Eligibility and Section 5: Determination of
Effect



From: Nathan Holth

To: Chase, Cassandra (FHWA

Subject: Re[2]: Frank J. Wood - Draft Summary to Accompany Alternatives Matrix
Date: Thursday, November 03, 2016 11:14:13 AM

Cassie,

| will be out of office for the next week as well, but will try to get formal comments the week when |
return. Meanwhile, any chance you can supply any additional supporting documentation to go along
with the documents presented to date? (See concern #1 in my previous email below).

Thanks,
-Nathan

—————— Original Message ------

From: "Chase, Cassandra (FHWA)" <Cassandra.Chase@dot.gov>

To: "Nathan Holth" <nathan@historicbridges.org>

Sent: 10/31/2016 2:16:40 PM

Subject: RE: Frank J. Wood - Draft Summary to Accompany Alternatives Matrix

Hi Nathan,

Thank you for calling in to last week’s Section 106 consulting party meeting. | apologize for
providing the Summary and Matrix to the group at the last minute. We were still working on
drafting and compiling the information right up until the meeting. But, that’s no excuse and |
understand that it does not give the Consulting Parties a fair chance to review the information
and provide input. As we committed to in last Thursday’s meeting, we will be accepting
comments on the draft alternatives matrix, draft alternatives summary, and our proposed effect
determinations for the next three weeks. | will be sending a separate e-mail out to everyone
indicating the specific date. I'm still coordinating with MaineDOT, but | should be sending that e-
mail out soon.

I am on leave for a few days, returning to the office on November 2nd But, if you want to chat
about any of this, I'd be more than happy too. | will make sure your other questions/comments
are addressed too.

Cassie

Sent from my iPhone

From: Nathan Holth [mailto:nathan@historicbridges.org]
Sent: Thursday, October 27, 2016 1:33 PM

To: Chase, Cassandra (FHWA); kitty@historicbridgefoundation.com; s.t.hanson@comcast.net; John
Graham; sstern@gwi.net; John Shattuck; Ismith@brunswickme.org; Hopkin, Megan M; Chamberlain,
Kristen; robin.k.reed@maine.gov; Kittredge, Joel; Martin, Cheryl (FHWA); Frankhauser Jr, Wayne;
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Kate Willis; Emington, Wayne (FHWA); John Eldridge; Norman Baker; Drozd, Maria (FHWA);

stevehinchman@gmail.com; amorris@gwi.net; sebordwell@gmail.com; Nancy BikeMaine.org; Folsom,
Jeff; ckrussell@gwi.net; Curtis Neufeld (cneufeld@sitelinespa.com); Rod Melanson
(rmelanson@topshammaine.com); Carol Eyerman (ceyerman@topshammaine.com); Douglas C.
Bennett (dougb@earlham.edu); Victor Langelo (vlangelo@eclipseservices.com); Richard Cromwell
(richcromwelll@gmail.com); Androscoggin Dental Care (fredwigand@gwi.net); katzthal@comcast.net;
mnaber@achp.gov; david.gardner@maine.gov; Pulver, William; Pelletier, Steve
(steve.pelletier@stantec.com); Deb Blum (dblum@brunswickme.org); kirk.mohney@maine.gov

Subject: Re: Frank J. Wood - Draft Summary to Accompany Alternatives Matrix

Cassie,

| wanted to give you and the other consulting parties a heads-up. This document is a very
important part of the Section 106 process, and having received it only a couple hours prior to the
meeting, this is not a lot of time for me to review and provide consultation input on a document
of this importance. | have to schedule these meetings around a busy work schedule, and in
preparation for this meeting today | have been too busy to review this document in full. It is
therefore my request that no final decisions on a preferred alternative be decided at this meeting.
| request more time (30 days would be typical) for the consulting parties to review the data after
today's meeting before we come to final consensus on an alternative.

In briefly scanning the document, | have the following concerns that support my request:

1. In my experience with Section 106, a document like this is typically accompanied by additional
supporting documents (often in an appendix). Is this information forthcoming at a later date?
Specifically, | am looking for: detailed itemized cost estimate and scope of work breakdown for
each alternative consider (standard table of work items with columns for quantity, price, total).
Additionally, a more detailed explanation for the life cycle costs provided, including an itemized
breakdown similar to the initial rehab breakdown | have described above. This is all important
because | find the cost estimates for rehab to be unusually high with unusually little long-term
benefit, and | believe the scope of work can be adjusted to better rehab this bridge for lesser life
cycle cost.

2. A brief scan of the document reveals a critical factual error presented in one of the photo
captions: "The only way to truly fix pack rust is to take apart the plates of steel and clean them."
This is not true. DOT-approved procedures exist in multiple states for pneumatic removal of pack
rust. The procedure simultaneously removes the pack rust, while also bringing the separated
plates back into alignment and contact. | am particularly proud of my home state of Michigan
which just completed this type of work using a DOT-approved procedure for pack rust removal on
a fracture critical girder of a bridge for a limited access highway, with the work completed without
closure to traffic. While | could bring this up verbally at the meeting, | would rather not have you
take me at my word, but give me time to put together some specific information for you, the
procedure used, photos of the work, etc.

| hope you can give my concerns some consideration.

Thanks,
-Nathan Holth
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Nathan Holth

Author/ Photographer/Webmaster

————— HistoricBridges.org-----

"Promoting the Preservation Of Our Transportation Heritage"
Mailing Address:

2767 Eastway Drive

Okemos, MI, 48864

269-290-2593

nathan@historicbridges.org
www. historicbridges.org

Disclaimer: HistoricBridges.org is a volunteer group of private citizens. HistoricBridges.org is NOT a
government agency, does not represent or work with any governmental agencies, nor is it in any way
associated with any government agency or any non-profit organization. While we strive for accuracy in
our factual content, HistoricBridges.org offers no guarantee of accuracy. Opinions and commentary are
the opinions of the respective HistoricBridges.org member who made them and do not necessarily
represent the views of anyone else. HistoricBridges.org does not bear any responsibility for any
consequences resulting from the use of this communication or any other HistoricBridges.org information.
Owners and users of bridges have the responsibility of correctly following all applicable laws, rules, and
regulations, regardless of any HistoricBridges.org communications or information.

—————— Original Message ------

From: "Chase, Cassandra (FHWA)" <Cassandra.Chase@dot.gov>

To: "kitty@historicbridgefoundation.com" <kitty@historicbridgefoundation.com>; "Nathan Holth"
<nathan@bhistoricbridges.org>; "s.t.hanson@comcast.net" <s.t.hanson@comcast.net>; "John
Graham" <John@johngrahamrealestate.com>; "sstern@gwi.net" <sstern@gwi.net>; "John
Shattuck" <jshattuck@topshammaine.com>; "lsmith@brunswickme.org"
<Ismith@brunswickme.org>; "Hopkin, Megan M" <Megan.M.Hopkin@maine.gov>; "Chamberlain,
Kristen" <Kristen.Chamberlain@maine.gov>; "robin.k.reed@maine.gov"
<robin.k.reed@maine.gov>; "Kittredge, Joel" <Joel.C.Kittredge@maine.gov>; "Martin, Cheryl
(FHWA)" <Cheryl.Martin@dot.gov>; "Frankhauser Jr, Wayne"
<Wavyne.FrankhauserJr@maine.gov>; "Kate Willis" <kwillis@kleinfelder.com>; "Emington, Wayne
(FHWA)" <wayne.emington@dot.gov>; "John Eldridge" <jeldridge@brunswickme.org>; "Norman
Baker" <norman.baker@tylin.com>; "Drozd, Maria (FHWA)" <Maria.Drozd@dot.gov>;
"stevehinchman@gmail.com" <stevehinchman@gmail.com>; "amorris@gwi.net"

<amorris@gwi.net>; "sebordwell@gmail.com" <sebordwell@gmail.com>; "Nancy BikeMaine.org"
<Nancy@BikeMaine.org>; "Folsom, Jeff" <Jeff.Folsom@maine.gov>; "ckrussell@gwi.net"

<ckrussell@gwi.net>; "Curtis Neufeld (cneufeld@sitelinespa.com)" <cneufeld @sitelinespa.com>;
"Rod Melanson (rmelanson@topshammaine.com)" <rmelanson@topshammaine.com>; "Carol
Eyerman (ceyerman@topshammaine.com)" <ceyerman@topshammaine.com>; "Douglas C.
Bennett (dougb@earlham.edu)" <dougbh@earlham.edu>; "Victor Langelo
(vlangelo@eclipseservices.com)" <vlangelo@eclipseservices.com>; "Richard Cromwell
(richcromwelll @gmail.com)" <richcromwelll @gmail.com>; "Androscoggin Dental Care
(fredwigand@gwi.net)" <fredwigand@gwi.net>; "katzthal@comcast.net"
<katzthal@comcast.net>; "mnaber@achp.gov" <mnaber@achp.gov>;
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"david.gardner@maine.gov" <david.gardner@maine.gov>; "Pulver, William"
<William.Pulver@maine.gov>; "Pelletier, Steve (steve.pelletier@stantec.com)"
<steve.pelletier@stantec.com>; "Deb Blum (dblum@brunswickme.org)"
<dblum@brunswickme.org>; "kirk.mohney@maine.gov" <kirk.mohney@maine.gov>
Sent: 10/27/2016 11:53:42 AM

Subject: Frank J. Wood - Draft Summary to Accompany Alternatives Matrix

Good Morning,

Attached, please find a draft Summary of Alternatives to accompany the Alternatives Matrix
that | sent out yesterday. We just finished putting this draft together. | will bring some copies
of this and the draft alternatives matrix to this afternoon’s meeting.

See you all then!

Cassie

Cassie Chase

Environmental Engineer

Federal Highway Administration — Maine Division
Office: 207-512-4921

Cell: 207-689-8007

Cassandra.chase@dot.gov
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November 21st, 2016

Friends of The Frank J. Wood Bridge
10 Pleasant Street
Topsham, ME 04086

U.S. Federal Highway Administration
40 Western Avenue
Augusta, ME 04330

Attention Ms. Cassandra Chase, Environmental Engineer
Frank J. Wood Bridge MHPC # 1595-15
Dear Ms. Chase,

On behalf of the Friends of the Frank J. Wood Bridge and in response to your email of Nov. 4,
2016 seeking public comment, | wish to again request that the Preliminary Design Report(PDR)
for all alternatives be released to the public. It is impossible to effectively and responsibly
comment on the limited materials released by FHWA and MDOT to date without being able to
review the underlying data, reports, engineering and cost estimates, traffic and pedestrian
studies, and all other source information.

At the meeting held at the Topsham Public Library on February 25, 2015, MDOT promised that
by the Fall of 2015 it would provide the public with a report of their findings and their
recommendations. This never occurred. Rather, in April 2016 MDOT held a series of public
meetings at which they declared that the decision had been made to build a new bridge -
apparently before the Preliminary Design Report was completed.

Again at the July 106 Meeting | asked about the PDR and was informed it was a few weeks out
and would be available by August. In the August 106 meeting my questioning was met with a
similar postponed answer.

It is now November and no report has been made available. It is impossible for the public to
verify and weigh the alternatives without any of the details, data or supporting information.

Please either release the full report with all of the details or provide a realistic date when the
Preliminary Design Report will be released.

Sincerely,
John Graham

President- Friends of the Frank J Wood Bridge



Nathan Holth
2767 Eastway Drive
Okemos, MI 48864

269-290-2593
nathan@historicbridges.org

November 21, 2016

Cassie Chase

Environmental Engineer

Federal Highway Administration — Maine Division
Office: 207-512-4921

Cell: 207-689-8007

Cassandra.chase@dot.gov

Subject: Comments: Section 106 Consulting Party Comments: Frank J. Wood Bridge
Dear Ms. Chase:
I wish to offer the following comments in regards to above listed project.

First, | request an itemized scope of work and cost estimate for the proposed scope of work in regards to
the rehabilitation of this bridge.

The October 27 Summary document in Figure 15 states the following: “The only way to truly fix pack rust
is to take apart the plates of steel and clean them, which is usually not feasible.” This suggests that the
Department’s position on pack rust is that pack rust cannot be corrected or repaired without full
disassembly of built-up members. This statement is not correct, and | request the re-evaluation of
rehabilitation using methods of pneumatic pack rust removal currently in-use in other states. A summary
follows:

Pack rust removal has been a part of historic truss bridge restoration for many years in states where
historic truss preservation is common, such as the states of Indiana and Michigan. It may be new to
Maine, in which case | hope | can educate and inspire its practice here. There is a special all-in-one
procedure that both drives the actual pack rust out, while also bringing the deformed plates back into
shape. The steel is heated to a specific temperature, and then hammered with a pneumatic hammer. Just
this year, in Michigan, the DOT took this process which it had previously reserved for historic bridge
projects, and expanded it for use on non-historic bridges as well with the rehabilitation of a riveted deck
plate girder on a busy limited access highway. The Michigan Department of Transportation worked with
Bach Steel, a Michigan fabricator/contractor that specializes in this work, to develop a procedure that
worked well for the contractor, but also ensured it met the standards of the Department. Of additional
interest, the work was completed without closure to traffic. This being the case, and being as the girders
were fracture critical members, the DOT limited the number of rivets that could be removed at one time
during the work. As it turned out however, the contractor was able to remove most of the pack rust
without even removing the rivets, and without causing the rivets to break or otherwise fail. Also of
concern is the temperature of the metal during the heating process. The procedure developed specified a
maximum temperature that was allowed, and required the contractor to actively monitor the temperature
of the steel throughout the heating process. The work was monitored by an on-site inspector.

Pack rust removal will not repair existing cracks in gusset plates, but it can prevent damage of this type
by removing pack rust and reversing the effects of existing pack rust (bending of steel). | recommend the

HistoricBridges.org Promoting the preservation of our transportation heritage.
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Department consider this repair, and re-evaluate the project cost and life-cycle value in light of this
procedure. | am including a brief project description from Bach Steel (which has a few photos), and | am
also including the procedure as specified by the Michigan Department of Transportation.

Sincerely,

Nathan Holth

Author/Webmaster, HistoricBridges.org

HistoricBridges.org Promoting the preservation of our transportation heritage.



Project: M-14 Huron River Bridge

Project Completed: 2016

Overview: The restoration methods Bach Steel uses for historic bridges can also be used to cost-
effectively prolong the use of any metal bridge (whether historic or not). This is why we are excited to
be part of the Michigan DOT's decision to employ pack rust removal repairs as part of the M-14
Huron River Bridge project in Ann Arbor. As far as we know MDOT has not done this work on non-
historic bridges in the past. Elected officials are always talking about how bad America's bridges are...
fixing what we have is a way to improve this problem at lesser cost than replacing existing bridges.
Doing this work properly involves careful heating of the steel. The experienced Bach Steel crew
closely monitors the temperature of the steel throughout the heating process to insure the integrity
of the steel is not compromised. Working with MDOT, Bach Steel developed a procedure to ensure
this work could safely be performed with the bridge open to traffic.



Overview of bridge.



Overview of the crew.



Driving the pack rust out.



Careful temperature monitoring during heating was a requirement on this job.



Phone:
517-581-6243

Email:
nels@bachsteel.com

Mailing Address:

Bach Ornamental and Structural Steel, Inc.
4140 Keller Road
Holt, MI 48842-1254

Website:
bachsteel.com
Facebook:
facebook.com/bachsteel
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http://bachsteel.com/
https://www.facebook.com/bachsteel

MDOT 81075 109751
M14 and US23BR over Huron River - R01 of 81075

Pack Rust Removal Work Plan

DESCRIPTION:

This work shall be in accordance with the 2012 Standard Specifications for Construction of the Michigan Department
of Transportation. This Work Plan shall cover work associated with removing pack rust between the bottom cover
plates at the bearing areas of the primary girders and other areas of the primary girders on the R01 structure over the
Huron River.

GENERAL:

The work shall include heating up areas of pack rust to 800°F with an oxy-fuel torch with a rosebud tip, temporarily
placing a protective piece of steel over the heated area, applying impact force with a rivet gun or similar device. Apply
a combination of heat and impact until the pack rust between the built up sections is removed. Moderate the
application of heat to avoid annealing the steel or otherwise changing its properties by only heating short sections at
atime.

MDOT personnel will oversee any heating operations to ensure area the temperatures do not exceed the per plan
temperatures.

A video demonstration of this technique may be found at:

http://www.historicbridgerestoration.com

Areas chosen for pack rust removal shall be reasonably accessible to the Contractor to perform the above discussed
procedure. Areas subject to this item shall be marked by the Engineer and completed by the Contractor prior to
bridge cleaning operations. These areas are typically between the bottom cover plates at the bearing areas of the
primary girders where they are exposed to the elements.

Areas selected for pack rust removal will be abrasive blasted to in accordance with section 715 of the Standard
Specifications.

Rivets that are damaged during the pack rust removal work, or rivets that interfere with the work, shall be removed
and replaced with high strength bolts of matching length and diameter.

The following job specific procedures will be followed for rivet removal on the R01 Structure:

Rivet Replacement in bottom girder flange plates at Piers 7 thru 10

Assuming Live Load (approx. 20% of total load):

e Atthe 3/8” cover plate, 10-11” long, with rivet pitch = 4 %", the maximum unbraced length allowed is 22
inches
e Therefore: Four rivets, in 1 outside row, can be concurrently removed.

e Atthe 5/8” cover plate, 17°-0” long (6'-1” exposure along flange), with rivet pitch = 4 %", the maximum
unbraced length allowed is 35 inches

e Therefore: Seven rivets, in 1 outside row, can be concurrently removed.

e See sketch (detail A)



MDOT 81075 109751
M14 and US23BR over Huron River - R01 of 81075

Assuming No Live Load:

e Atthe 3/8” cover plate, 10-11” long, with rivet pitch = 4 ’%”, the maximum unbraced length allowed
is 26 inches
e Therefore: Five rivets, in 1 outside row, can be concurrently removed.

e Atthe 5/8” cover plate, 17°-0” long (6’-1” exposure along flange), with rivet pitch = 4 %", the
maximum unbraced length allowed is 43 inches
e Therefore: Eight rivets, in 1 outside row, can be concurrently removed.

Upon completion of pack rust removal, areas of effected by this operation shall be re-cleaned and coated in
accordance with Section 715 of the Standard Specification.

Beam Plate Sealant shall be applied to all areas of the built up sections and plate areas of the bottom flange in the
areas of pack rust removal to ensure sealing of any remaining voids. Sealant material shall be chosen from the QPL.
METHOD OF PAYMENT:

The work associated with this work plan shall be paid for in accordance with section 109.05.D (Force Account) of the
2012 Standard Specifications for Construction.

It is the intention of the contract team, to perform this work on one girder line under section 109.05.D and calculate
the cost for this work to be prorated into a per linear foot (LFT) unit price for the remainder of the work.

The completed work as measured for pack rust removal will be paid for at the prorated unit contract unit price (LFT)
for the following extra work and includes all material, equipment, access, incidentals, and labor to complete this item.

Work includes pack rust removal, rivet replacement with high strength bolts, cleaning and coating of these areas and
sealant.
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Cassandra Chase and others involved in the Section 106 consideration of the Frank J.
Wood Bridge--

[ am forwarding to you for the section 106 comments a column I wrote for
the Brunswick Times Record on November 11, and a subsequent piece in the BTR by
John Graham, of the Friends of the Frank J. Wood Bridge on November 22:

http: //www.timesrecord.com/news/2016-11-
11/0Opinion/Bringing Economics Into the Bridge Decision.html

http://www.timesrecord.com/news/2016-11-
22/0pinion/Adding Apples and Oranges.html

[ would add that the cost figures in the column [ wrote are not mine but rather those
of MDOT, and are drawn from the 10/26/2016 "Matrix of Alternatives Investigated"
distributed at the 10/27 meeting of the section 106 process. As [ wrote in the first
piece, "when MDOT has put forward numbers showing renovation to be a costly
proposition, the Friends have challenged the competence and integrity of those
making the estimates."

Challenging the competence or integrity of public servants is the right of every
citizen under the First Amendment. But it is a serious charge, and I see no reason,
presented here or elsewhere, for others to join them in their aspersions.

Douglas C. Bennett
53 Elm Street, Topsham, ME 04086



Bringing Economics Into the Bridge Decision

BY DOUG BENNETT

Guest Column

I hope you are paying attention, citizens of Brunswick and Topsham. A federally mandated legal
process is playing out in the meeting rooms of our two town halls that could affect the economic
viability of many businesses in our towns and affect the taxes we pay as well.

It’s a section 106 process. People are speaking on your behalf, and you should know what they are
saying.

Section 106 of the National Historic Preservation Act of 1966 (NHPA) requires Federal agencies to
take into account the effects of their activities on historic properties. The historic property in question
is the Frank J. Wood Bridge, which was constructed in 1932. The question is whether the Maine
Department of Transportation can replace the bridge or whether instead it should renovate the bridge.

No one doubts that something needs to be done. Rust is degrading the bridge’s structural integrity.
Following an inspection this summer, it was posted with a maximum weight of 25 tons. Said Maine
Department of Transportation (MDOT), "The inspection team of MaineDOT bridge engineers found
rapid deterioration of structural steel which triggered a drop in the ranking of the bridge deck and
superstructure from fair condition to poor condition.”

Last spring, MDOT announced a plan to replace the bridge. That is when the section 106 process was
triggered because replacement of the bridge could have an “adverse impact” on historic properties. An
organization, the “Friends of the Frank J. Wood Bridge,” was formed to press the case that the bridge
is too important, too historic, to discard.

The section 106 process began in July. At a succession of meetings MDOT has laid out its
understanding of the condition of the bridge, the alternatives (replacements or renovation) and the
likely effects on recognized historic structures. At each meeting, the Friends of the Frank J. Wood
Bridge have pressed their case. They question almost every assertion MDOT makes about condition,
costs, setting and historic significance. Theirs are nearly the only voices from Topsham or Brunswick
to be heard. Sometimes they suggest that they speak for nearly all of us.

Costs rarely play any part in the public arguments of the Friends of the Frank J. Wood Bridge. And
when MDOT has put forward numbers showing renovation to be a costly proposition, the Friends
have challenged the competence and integrity of those making the estimates. MDOT’s estimates,
however, are very much in line with the costs of bridge renovation projects elsewhere.



I admire citizen advocacy. I respect the conviction of the Friends of the Frank J. Wood Bridge that
saving the bridge is of paramount importance to them. But I disagree with them and I expect most
others in the community would as well in taking a fuller, sober look at choice before us.

At some point, the economics of the bridge have to be weighed. This state (as many others) is already
struggling to find enough money to maintain its bridges and roads. What is the cost to taxpayers of
historic renovation vs. the cost of replacement with a new bridge? How much would pursuing either
course disrupt now-thriving businesses at either end of the bridge?

A recent study by MDOT’s consultants on the bridge project put the construction cost of a new bridge
expected to last 100 years at $13 million. Life cycle costs (adding in the costs of future repairs) would
push this to $13.7 million.

On the other hand, renovation of the existing bridge to last 75 years, they estimate, would cost $17
million. This includes the cost of erecting a temporary bridge to carry traffic while the renovation
proceeded.

Because of its age and manner of construction, such a renovated bridge would need considerably more
maintenance than a new one, pushing its life cycle costs to $23.2 million. Moreover, that needed
maintenance would cause much more traffic disruption, with recurring negative consequences for the
businesses at either end of the bridge.

Agreed, the Frank J. Wood Bridge is “historic”. But is it worth $10 million more in taxpayer cost to
save it? Is it worth months of traffic disruption each of the many times such a renovated bridge would
need to be repaired? (Think about that while the bridge is again being repaired this summer.)

Perhaps it is time we stopped letting the Friends of the Frank J. Wood be the only voices heard. The
economic vitality of the towns at either end of the bridge is at stake. History counts, but the bridge is
an artery that gives present life to both Brunswick and Topsham.

Doug Bennett is a member of the Brunswick/Topsham Bridge Design Committee.



Adding Apples and Oranges

BY JOHN GRAHAM
Guest column

On Nov. 11, The Times Record published a guest column written by Doug Bennett on the fate of the
Frank J. Wood bridge between Brunswick.

The thrust of Mr. Bennett’s column was that the decision whether to renovate the current steel truss
bridge or replace it with a concrete and steel highway bridge is basically an economic question. Mr.
Bennett cited figures to “ prove” that the difference between renovation and replacement is on the
order of $10 million over the lifespan of each alternative.

The accuracy of the figures cited is highly questionable. The difference he cites is based on an
assumption that renovation of the existing span will require $6.2 million for maintenance during its
lifespan, an average of about $82,000 per year. He contrasts this with the life cycle cost of a new
bridge, and concludes that a new concrete and steel bridge would be nearly maintenance-free over its
100 year life, and would cost only an average of $7,000 per year to maintain. If anyone imagines that
concrete structures can have a 100- year life with little maintenance, a brief visit to Bath to observe the
condition of the overhead viaduct that is being demolished would indicate the reality about concrete
structures. In fact, the technical literature on the life span of concrete bridges indicates a hot debate on
their useful life, with some engineers contending that for the ordinary concrete bridge built today, a
lifespan of 50 to 60 years is more appropriate.

Even more inaccurate is the method of the calculation Mr. Bennett uses. Adding future maintenance
costs to today’s cost of construction is like adding apples and oranges. The calculations which
financial analysts actually use to compare life cycle costs is to bring all costs back to their present
value, to today’s value. That method takes account of the fact that a dollar to be spent 75 years from
now is worth far less than a dollar today. When the $ 6.2 million in maintenance Mr. Bennett projects
over 75 years are reduced to their present value, they amount to about $2.5 million in today’s terms. If
that is added to the cost of renovation of the current bridge that Mr. Bennett uses, the total in present
day terms is about $ 19.5 million, about $4 million less than what he gets by adding apples and
oranges.

But the question of cost and lifespan is really secondary to what is far more important. The decision of
whether to renovate a historic structure is really a question of values. For example, no doubt that one
can often replace an historic structure with an ordinary new building at a cheaper cost. For example,
the historic Bowdoin Mill and Fort Andross could have been demolished and replaced by modern
office buildings, more efficient and perhaps less costly. But what a tragedy that would have been.

The replacement of the Frank Wood Bridge would likewise be a tragedy, as well as economically
shortsighted. Financially, the difference cited by Mr. Bennett is minuscule compared to income that
tourism brings to our area. Eighteen million tourists in Maine spend over $5 billion every year, the



largest industry in the state. And how do we in this area fare in the competition for those tourist
dollars? Pretty well, it would seem. And why? Because we have made a conscious effort in this
community to preserve its historic nature. The Frank J. Wood Bridge, and the mills at either end, are a
major part of our historic environment. Literally tens of thousands of tourists come to our area because
we have honored our historic past, bringing in tens of millions of dollars every year. Some
communities in this country have even made their historic bridges into magnets for tourism, with art
festivals, music festivals, community festivals centered on their historic bridges.

I understand that both Topsham and Brunswick and their business sectors want to preserve and
improve the business climate. But it is a delusion to imagine that destroying an historic bridge, one of
the last ones of its type in Maine, and replacing it with a concrete and steel highway bridge will make
the community more attractive and more prosperous. Surely we can be more creative than that.

John Graham is president of the Friends of Frank J Wood Bridge and a member of the Topsham
Historical Commission.



From: Douglas C. Bennett

To: Chase, Cassandra (FHWA)
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sstern; John Shattuck; Ismith@brunswickme.org; Chamberlain. Kristen; robin k reed; Kittredge, Joel;
Erankhauser Jr, Wayne; Kate Willis; Emington, Wayne (FHWA); John Eldridge; Norman Baker; Drozd, Maria
(FHWA); stevehinchman@gmail.com; admorris; sebordwell@gmail.com; Nancy BikeMaine.org; Folsom, Jeff;
Russell Caroline; Curtis Neufeld (cneufeld@sitelinespa.com); Rod Melanson; Carol Eyerman; Victor Langelo
(vlangelo@eclipseservices.com); Richard Cromwell (richcromwelll@gmail.com); Fred Wigand;
katzthal@comcast.net; mnaber@achp.gov; david gardner; Pulver, William; steve pelletier; Deb Blum
(dblum@brunswickme.orqg); kirk mohney; Nathan Holth

Subject: Economic Considerations on the Frank J. Wood Project -- Request for Comments on Section 106 Documents
Date: Wednesday, November 23, 2016 7:50:55 AM
Attachments: DCB. Comments on Economic Considerations 16.11.23.pdf

Cassandra Chase and others involved in the Section 106 consideration of the Frank J. Wood Bridge--

I am forwarding to you for the section 106 comments a column I wrote for the Brunswick Times Record on
November 11, and a subsequent piece in the BTR by John Graham, of the Friends of the Frank J. Wood Bridge on
November 22:

http://www.timesrecord.com/news/2016-11-11/Opinion/Bringing_Economics_Into_the Bridge Decision.html
http://www.timesrecord.com/news/2016-11-22/Opinion/Adding_Apples_and_Oranges.html

I would add that the cost figures in the column | wrote are not mine but rather those of MDOT, and are drawn from
the 10/26/2016 "Matrix of Alternatives Investigated™ distributed at the 10/27 meeting of the section 106 process. As
I wrote in the first piece, "when MDOT has put forward numbers showing renovation to be a costly proposition, the
Friends have challenged the competence and integrity of those making the estimates."

Challenging the competence or integrity of public servants is the right of every citizen under the First Amendment.
But it is a serious charge, and | see no reason for others to join them in their aspersions.

This is my home, the country where my heart is;
Here are my hopes, my dreams, my sacred shrine.
But other hearts in other lands are beating,

With hopes and dreams as true and high as mine.

--Lloyd Stone, poet, 1912-93
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Cassandra Chase and others involved in the Section 106 consideration of the Frank J.
Wood Bridge--

[ am forwarding to you for the section 106 comments a column I wrote for
the Brunswick Times Record on November 11, and a subsequent piece in the BTR by
John Graham, of the Friends of the Frank J. Wood Bridge on November 22:

http: //www.timesrecord.com/news/2016-11-
11/0Opinion/Bringing Economics Into the Bridge Decision.html

http://www.timesrecord.com/news/2016-11-
22/0pinion/Adding Apples and Oranges.html

[ would add that the cost figures in the column [ wrote are not mine but rather those
of MDOT, and are drawn from the 10/26/2016 "Matrix of Alternatives Investigated"
distributed at the 10/27 meeting of the section 106 process. As [ wrote in the first
piece, "when MDOT has put forward numbers showing renovation to be a costly
proposition, the Friends have challenged the competence and integrity of those
making the estimates."

Challenging the competence or integrity of public servants is the right of every
citizen under the First Amendment. But it is a serious charge, and I see no reason,
presented here or elsewhere, for others to join them in their aspersions.

Douglas C. Bennett
53 Elm Street, Topsham, ME 04086
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Bringing Economics Into the Bridge Decision

BY DOUG BENNETT
Guest Column

I hope you are paying attention, citizens of Brunswick and Topsham. A federally mandated legal
process is playing out in the meeting rooms of our two town halls that could affect the economic
viability of many businesses in our towns and affect the taxes we pay as well.

It’s a section 106 process. People are speaking on your behalf, and you should know what they are
saying.

Section 106 of the National Historic Preservation Act of 1966 (NHPA) requires Federal agencies to
take into account the effects of their activities on historic properties. The historic property in question
is the Frank J. Wood Bridge, which was constructed in 1932. The question is whether the Maine
Department of Transportation can replace the bridge or whether instead it should renovate the bridge.

No one doubts that something needs to be done. Rust is degrading the bridge’s structural integrity.
Following an inspection this summer, it was posted with a maximum weight of 25 tons. Said Maine
Department of Transportation (MDOT), "The inspection team of MaineDOT bridge engineers found
rapid deterioration of structural steel which triggered a drop in the ranking of the bridge deck and
superstructure from fair condition to poor condition.”

Last spring, MDOT announced a plan to replace the bridge. That is when the section 106 process was
triggered because replacement of the bridge could have an “adverse impact” on historic properties. An
organization, the “Friends of the Frank J. Wood Bridge,” was formed to press the case that the bridge
is too important, too historic, to discard.

The section 106 process began in July. At a succession of meetings MDOT has laid out its
understanding of the condition of the bridge, the alternatives (replacements or renovation) and the
likely effects on recognized historic structures. At each meeting, the Friends of the Frank J. Wood
Bridge have pressed their case. They question almost every assertion MDOT makes about condition,
costs, setting and historic significance. Theirs are nearly the only voices from Topsham or Brunswick
to be heard. Sometimes they suggest that they speak for nearly all of us.

Costs rarely play any part in the public arguments of the Friends of the Frank J. Wood Bridge. And
when MDOT has put forward numbers showing renovation to be a costly proposition, the Friends
have challenged the competence and integrity of those making the estimates. MDOT’s estimates,
however, are very much in line with the costs of bridge renovation projects elsewhere.





I admire citizen advocacy. I respect the conviction of the Friends of the Frank J. Wood Bridge that
saving the bridge is of paramount importance to them. But I disagree with them and I expect most
others in the community would as well in taking a fuller, sober look at choice before us.

At some point, the economics of the bridge have to be weighed. This state (as many others) is already
struggling to find enough money to maintain its bridges and roads. What is the cost to taxpayers of
historic renovation vs. the cost of replacement with a new bridge? How much would pursuing either
course disrupt now-thriving businesses at either end of the bridge?

A recent study by MDOT’s consultants on the bridge project put the construction cost of a new bridge
expected to last 100 years at $13 million. Life cycle costs (adding in the costs of future repairs) would
push this to $13.7 million.

On the other hand, renovation of the existing bridge to last 75 years, they estimate, would cost $17
million. This includes the cost of erecting a temporary bridge to carry traffic while the renovation
proceeded.

Because of its age and manner of construction, such a renovated bridge would need considerably more
maintenance than a new one, pushing its life cycle costs to $23.2 million. Moreover, that needed
maintenance would cause much more traffic disruption, with recurring negative consequences for the
businesses at either end of the bridge.

Agreed, the Frank J. Wood Bridge is “historic”. But is it worth $10 million more in taxpayer cost to
save it? Is it worth months of traffic disruption each of the many times such a renovated bridge would
need to be repaired? (Think about that while the bridge is again being repaired this summer.)

Perhaps it is time we stopped letting the Friends of the Frank J. Wood be the only voices heard. The
economic vitality of the towns at either end of the bridge is at stake. History counts, but the bridge is
an artery that gives present life to both Brunswick and Topsham.

Doug Bennett is a member of the Brunswick/Topsham Bridge Design Committee.
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Adding Apples and Oranges

BY JOHN GRAHAM

Guest column

On Nov. 11, The Times Record published a guest column written by Doug Bennett on the fate of the
Frank J. Wood bridge between Brunswick.

The thrust of Mr. Bennett’s column was that the decision whether to renovate the current steel truss
bridge or replace it with a concrete and steel highway bridge is basically an economic question. Mr.
Bennett cited figures to “ prove” that the difference between renovation and replacement is on the
order of $10 million over the lifespan of each alternative.

The accuracy of the figures cited is highly questionable. The difference he cites is based on an
assumption that renovation of the existing span will require $6.2 million for maintenance during its
lifespan, an average of about $82,000 per year. He contrasts this with the life cycle cost of a new
bridge, and concludes that a new concrete and steel bridge would be nearly maintenance-free over its
100 year life, and would cost only an average of $7,000 per year to maintain. If anyone imagines that
concrete structures can have a 100- year life with little maintenance, a brief visit to Bath to observe the
condition of the overhead viaduct that is being demolished would indicate the reality about concrete
structures. In fact, the technical literature on the life span of concrete bridges indicates a hot debate on
their useful life, with some engineers contending that for the ordinary concrete bridge built today, a
lifespan of 50 to 60 years is more appropriate.

Even more inaccurate is the method of the calculation Mr. Bennett uses. Adding future maintenance
costs to today’s cost of construction is like adding apples and oranges. The calculations which
financial analysts actually use to compare life cycle costs is to bring all costs back to their present
value, to today’s value. That method takes account of the fact that a dollar to be spent 75 years from
now is worth far less than a dollar today. When the $ 6.2 million in maintenance Mr. Bennett projects
over 75 years are reduced to their present value, they amount to about $2.5 million in today’s terms. If
that is added to the cost of renovation of the current bridge that Mr. Bennett uses, the total in present
day terms is about $ 19.5 million, about $4 million less than what he gets by adding apples and
oranges.

But the question of cost and lifespan is really secondary to what is far more important. The decision of
whether to renovate a historic structure is really a question of values. For example, no doubt that one
can often replace an historic structure with an ordinary new building at a cheaper cost. For example,
the historic Bowdoin Mill and Fort Andross could have been demolished and replaced by modern
office buildings, more efficient and perhaps less costly. But what a tragedy that would have been.

The replacement of the Frank Wood Bridge would likewise be a tragedy, as well as economically
shortsighted. Financially, the difference cited by Mr. Bennett is minuscule compared to income that
tourism brings to our area. Eighteen million tourists in Maine spend over $5 billion every year, the





largest industry in the state. And how do we in this area fare in the competition for those tourist
dollars? Pretty well, it would seem. And why? Because we have made a conscious effort in this
community to preserve its historic nature. The Frank J. Wood Bridge, and the mills at either end, are a
major part of our historic environment. Literally tens of thousands of tourists come to our area because
we have honored our historic past, bringing in tens of millions of dollars every year. Some
communities in this country have even made their historic bridges into magnets for tourism, with art
festivals, music festivals, community festivals centered on their historic bridges.

I understand that both Topsham and Brunswick and their business sectors want to preserve and
improve the business climate. But it is a delusion to imagine that destroying an historic bridge, one of
the last ones of its type in Maine, and replacing it with a concrete and steel highway bridge will make
the community more attractive and more prosperous. Surely we can be more creative than that.

John Graham is president of the Friends of Frank J Wood Bridge and a member of the Topsham
Historical Commission.
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From: John Graham

To: Chase, Cassandra (FHWA)

Cc: Joel.C.Kittredge@maine.gov; Scott Hanson; Steve Hinchman
Subject: 106 Comments

Date: Wednesday, November 23, 2016 10:33:48 AM
Attachments: Comments to draft report- john grahami.pdf

B-14 DawsonBridgeRehab.pdf

Hi Cassie,

Please see my personal comments in RED on the Draft Report, which I have attached. | find it very
difficult if not impossible to comment on this without the full information, thus the need to have the formal
request for the PDR earlier this week.

I do take serious issue with the change in the Purpose and Needs statement. This is unacceptable. The
purpose keeps changing. It was originally an improvement and all notices to tribes, historical etc. went out
with the original purpose. If the purpose has changed the process should start from the beginning again.
Again the structural condition was not poor when this process started. A study needs to be done to prove
that any pedestrian improvements are required- (MDOT guidelines say any bridge over 200’ does not
require 2 sidewalks). Mid-block cross walks will still exist with or without a new bridge. Bike lanes can be
equal with either bridge. This new Purpose and Needs appears to be crafted to rule out the option of
rehabbing the existing bridge and maintaining one sidewalk.

If one writes the purpose to fit the outcome they get the out come they desire (which MDOT has made clear
this April was a new bridge was their desire). The agency in charge of maintaining the bridge, lets it fall
into disrepair and then uses that as a reason to get their desired outcome is also not acceptable.

I expect a lot more detail, sources, and breakdown of costs before I, or anyone, can fully comment on this.

There are also several falsehoods in the report. For example the sidewalks on the downriver side do not go
right to the bridge. Instead they stop well short of it on both sides. These are details that are either omitted
to make an argument stronger or omitted because no real study has been preformed.

Further because of the lack of detail there are statements like . ' Other lightweight deck configurations were

also considered but no others were found light enough without even more expense.” Which other options
were considered, what are their costs, pros and cons? Please see the attached Dawsons Bridge rehab sheet
below. It is impossible to know if this was considered or not? Again if the PDR in full would be released
one could provide better comment to what was actually considered.

I would also like you to look into the New Hope-Lambertville Bridge between Penn and NJ.
https://www.drjtbc.org/default.aspx?pageid=74 This bridge has only one sidewalk and connects two towns
with robust shopping districts and can see as many as 14,000 people walk across it in a single weekend.
This is also a good example of a bypass bridge (further way then ours) where the State moved the main
Route to the bypass to ease truck and traffic in general. Why is this prudent in between these towns and not
between ours?

The bridge is narrower and longer than ours and they have managed to save it and keep it as a focal point
between their two historical downtowns.

The report still reads like a rhetorical overview of the project and alternatives with both language and
photos that without further understanding or study, leads one to believe that the only option is a new bridge.
I have read several MDOT prepared PDR’s on other projects and the engineers report this summer on the
downgrade of the bridge; there are great examples of the neutral detail rich reports | am looking for. MDOT
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Comments- John Graham

Frank J. Wood Bridge: Summary of
Alternatives

Prepared by T.Y. Lin International October 27,2016
BACKGROUND

The Frank J. Wood Bridge is a critical link spanning the Androscoggin
River between the Towns of Brunswick and Topsham, carrying US 201
Has a study been done as to why 201 still needs to connect to route 1
through Topsham’s Main Street rather than the 196 bypass?

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 250
Anniversary Park on the east and the bustling Fort Andross Mill
Complex on the west. The Topsham approach adjoins a bank on the west
side, and a dentist office and the Bowdoin Mill Complex 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 there is also a pedestrian bridge 1000” +/- feet upstream
pedestrian connection between the two of them and between the larger
business districts and communities on each side. The bridge links the
hearts (or is the heart) of the two communities across the Androscoggin
River, connecting Brunswick and Topsham.

It should be also noted that less then a half mile down street is a bypass
bridge.
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Figure 1: The Frank J. Wood Bridge spanning the Androscoggin River between
Brunswick and Topsham





The Frank J. Wood Bridge is an 85-year-old, 805 ft long steel truss that
1s now in poor (the deck and lower cords are in poor condition- the
upper supper structure is in fair or better- condition. It was rehabilitated
(this 1s miss leading- it has had repairs but rehabilitation leads one to
think more than repairs where done.- repairing the bridge joints in 2015
1s not “rehabilitating the structure...) most recently in 1985, 2006, and
2015. It is a “fracture critical” structure, indicating it is vulnerable to
sudden collapse if certain components fail. Because of this designation,
more detailed and frequent inspections are required. Detailed inspections
by MaineDOT in 2012, June 2016 and August 2016 (all bridges are
required to be inspected every two years. Is it MDOT’s policy to remove
all “fracture critical” bridges? It must be also stated that the bridge was
not in that condition when the original conclusion to replace the bridge
was made. If one waits long enough and is responsible to maintain they
can always make this conclusion... the deck and carrying cords can
feasibly and prudently be replaced so this argument should be left out of
any final conclusion. )found many deteriorated areas. A load rating done
by MaineDOT in 2013 and updated in August 2016 found several truss
members are not

strong enough to meet load-carrying standards (this is not accurate- it
was the deck and one lower true cord....) The bridge is now posted for
25 tons. The three-span steel through-truss (with spans of
310°-310°-175’) and the concrete deck are currently in poor condition,
and the bridge has a FHWA Sufficiency Rating of 25.4. There is
corrosion and steel loss in the floor system supporting the deck (the
transverse cross beams, longitudinal stringers, and transverse floor
beams). Corrosion is continuing and speeding up, and will do so until
the truss is rehabilitated comprehensively or the truss is removed.

Because of the ongoing deterioration of the truss, MaineDOT plans to do
temporary repairs to address the worst issues so the truss can maintain
its current load rating for up to five years. Steel will be added to the





worst sections of the floor system beneath the deck and missing and
deteriorated rivets will be repaired or replaced. These temporary repairs
are needed to keep the 25 ton weight limit from being reduced more. As
maintenance, this 5-year repair will be funded separately from the
longer-term *“capital improvement” project. However, a long-term
solution needs to be implemented within the 5 year timeframe this
maintenance buys. This report examines what the alternatives are for the
long-term solution.

The travelway over 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
approaching the bridge,( this is also false. one the downriver side the
Topsham sidewalk is 100’ plus feet and on the Brunswick side it is 300’
plus feet away from the bridge. the existing truss carries a single
sidewalk on the west side of the bridge. Because the outer 2 feet of the
shoulders is made of an open steel grid, the usable shoulder width for
bicycle travel is reduced to just 2 ft.

This bridge is eligible for listing on the National Register of Historic
Places as part of the Brunswick-Topsham Industrial Historic District. It
is also adjacent to the National Register-Listed Pejepscot Paper
Company 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. (none of this
seems relevant- since none of the accidents happened on the bridge and
a new bridge improves none of the intersections where the accidents
happened- why include it? And if you do include it please explain how a
new bridge with increased speeding will help?)
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Figure 2: This report uses technical terms to describe various parts of the bridge.
The superstructure is what many think of as a ‘‘bridge”’, including the 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 floorbeams, stringers, and sometimes crossbeams. The floor system
carries load from the deck to the truss bottom chord.





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. (this [ have serious
concerns with. The purpose keeps changing. It was originally an
improvement and all notices to tribes, historical etc. went out with the
original purpose. If the purpose has changed the process should start
from the beginning again. Again the structural condition was not poor
when this process started. A study needs to be done to prove that any
pedestrian improvements are required- (they are not and MDOT
guidelines say any bridge over 200’ does not require 2 sidewalks. Bike
lanes can be equal with either bridge.

If one writes the purpose to fit the outcome they get the out come. This
is not acceptable!





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. (again is it MDOT’s policy to remove all Fracture critical
bridges?)

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. (There are six mid-block cross
walks from Route 196 to the bridge and at least that many on Maine
Street in Brunswick. MDOT’s sponsored bike path across from the
Topsham town hall just had one installed. A pedestrian study needs to
be done. If one looks at pedestrian patterns a second side walk does not
stop the requirement for mid block crossings.





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.

The No Build alternative was also considered. The No Build alternative
was included as a benchmark against which the impacts of other
alternatives can be compared. Short-term maintenance and minor
rehabilitation is considered as part of the No Build alternative.

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, right of way, and utility impacts; maintenance of traffic,
constructability, maintainability, geotechnical site conditions; and
construction, life cycle, and user costs.

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. Steel girder bridges are easily the most cost- effective new
structure type for this site. To increase the life span of the new structure,
the concrete deck would likely be reinforced with Glass Fiber
Reinforced Polymer (GFRP) rebar and the steel girders would be
metalized. Metalization of the girders will reduce corrosion from spray
from the

Figure 4: Artist's rendering of a steel girder bridge





turbulent river beneath the bridge. The new bridge would have concrete
wall abutments and solid shaft piers, all founded on the shallow bedrock
at this site.

Any new bridge would include 11 foot lanes, 5 foot shoulders, and 5
foot sidewalks on each side. Having sidewalks on both sides of the
bridge would connect the existing sidewalks on the approaches and
would improve safety by reducing the need for pedestrians to cross the
road. Having 5 foot shoulders and no adjacent bridge railing or truss
verticals would dramatically improve the bridge for bicyclists. The
current bridge has only 2 foot paved shoulders.

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 $1 million is included in the estimate for each new
bridge to account for this trestle. 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.

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 is recommended if a new replacement bridge
ends up being the preferred alternative, 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.

Figure 5: Rendering of a Possible New Bridge

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
ofthebridgelightingduringfinal 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 old truss 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 tremendous user costs 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. Unfortunately, this also increases the
riverimpactsevenfurther —
thisalternativewouldneedaworktrestleandatemporary 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).





Alternative 1 Summary:

New 800 ft bridge on the existing alignment

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

Construction Cost: $16 million

Life Cycle Cost: $16.7 million

Construction Duration: approximately 3.5 years

Maintenance of Traffic: on-site temporary detour

River Impacts: temporary work trestle, temporary bridge, 4 in-
water piers, new
slopes at abutments

Meets Purpose and Need





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. This structure 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. Also, the
existing hydraulic clearance over the river would be maintained as a
minimum.

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.

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.





Figure 6: A Possible Curved Upstream Bridge

The construction cost of this alternative is estimated to be $13,000,000.

The life cycle construction cost of this alternative (Alternative 2 —
Replacement Bridge on Parallel 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.

Alternative 2 Summary:

e 835 ft replacement bridge on a curved, upstream alignment





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

Construction Cost: $13 million

Life Cycle Cost: $13.7 million

Construction Duration: approximately 2.5 years

Maintenance of Traffic: on existing bridge

River Impacts: temporary work trestle, 4 in-water piers, slopes at
abutments

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.

REHABILITATION ALTERNATIVES





Alternative 3 and Alternative 4 are both rehabilitation options, where the
existing truss bridge is repaired. Detailed inspections of the truss 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” (because
of “newly drafted Purpose and Need” this alternative has still not been
seriously looked into) for this project, which were described above.
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Figure 7: The existing truss bridge cross section
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These repair needs will be described here, and the differences between
the two rehabilitation alternatives will be discussed later. The needs are:

1. Replace existing bridge deck with a new reinforced concrete bridge
deck with an integral concrete wearing surface. This includes the
removal of the badly deteriorated transverse cross beams seen in 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.





3. Replace the bridge joints. Although these were replaced in 2015,
replacement of the existing deck will require these to be replaced.

Figure 8: Deteriorated cross beams & deck

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










Figure 10: Hole in floorbeam

Figure 9: Deteriorated floorbeam

5. Replace portions of the bottom chord of main trusses due to corrosion
and distortion from pack rust, as seen in Figure 11.





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

N

Figure 11: Bottom chord corrosion and debris






7. Replace all existing utility brackets that support the conduit and water
lines on the truss. See Figure 12.

8. 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.

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

10. Repair areas of stone masonry with missing and loose stones at the
south abutment by encasing the masonry in concrete due. See Figure 13.

Figure 12: Utility brackets

11. 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 14.

Figure 13: Abutment masonry Figure 14: Damaged concrete pedestals

Once all of the listed repairs are completed, the structure will meet all
design strength requirements for the foreseeable future. All repairs
would be completed using modern design standards and construction
practices to help them last as long as possible. (So this is Prudent?)





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. Some of the main
truss members already have borderline load ratings, so increasing the
weight of the structure is not acceptable. To improve durability of the
new deck, it would likely be reinforced with non-corrosive GFRP rebar.
A comprehensive drainage system would be added to limit moisture and
salt on the lower parts of the truss; the existing deck has open drainage
which lets salt and water from the road drop right onto the steel. (this
needs further study. There are other alternatives that exist that provide
light weight and are able to be paved

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. 10 ft travel lanes with 5 ft
shoulders for bicyclists were considered briefly but dismissed










as an option. The Department considers these narrower travel lanes as
less safe given the high traffic volume, almost 19,000 vehicles per day,
this bridge has. (this is not acceptable. I require more details then the
Department decided. The bridge is posted at 25 mile per hour. We want
safe slow traffic not a highway. Please provide studies and sources. We
also know the Department wants a new bridge. The burden of proof is
on the Department and statements like this do not build the department
credit.





A full road closure is needed to complete all major truss rehabilitation
activities except painting. The construction and traffic disruption
duration for this alternative is approximately 20 months. The user costs
and other impacts require a temporary bridge for this alternative. When
the temporary bridge is added in, construction duration for this
alternative is approximately 3 years. (has serious thought been given to
using the bypass? It takes an extra 2 minutes to drive around. With
proper signage and a temp light at the elm street bipass connection in
Topsham this is a feasible alternative if it cuts down on the closure time
significantly.

Rehabilitating the existing truss would preserve the existing river flow
conditions and would have the least permanent environmental, right of
way and utility impacts. It would also have the least impact to the
National Register-Eligible historic bridge and districts. However,
construction of a temporary bridge will still have temporary
environmental impacts. Utilities on the truss will have to be temporarily
relocated on the bridge during the rehab process.

Despite all efforts, a bridge rehabilitation will probably still 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 about 8 months, and each deck replacement will disrupt traffic
for about 6 months. (yes maintenance is required. The deck option needs
further study and all road maintenance causes disruption. Main Street
Topsham was paved this summer and it took over 2 months of
disruption.

Based on past performance of the modern paint systems used by
MaineDOT on similar truss bridges that also had pack rust, the truss will
need to be painted about every 20 years. The current paint systems used
today perform very well, replacing the previous lead-based paint
systems. The paint successfully seals the steel and stops corrosion when





installed. It spans the seams of the built-up steel members and prevents
water and air from getting to the steel. However, once the paint cracks at
all, existing pack rust will immediately reactivate (see Figure 15). The
existing truss has pack rust in (see Nathan Holt’s reply)
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Figure 15: Pack rust is corrosion in the numerous locations. To effectively
maintain crevice between two plates of steel that are





structures with this condition, paint systems need

replacement more frequently. Painting a truss like

bolted or riveted together. As the rust progresses, it gradually pushes the pieces of
steel apart, bending them and sometimes

this currently costs an estimated $4,000,000. To breaking bolts or rivets. The
only way to

prevent pack rust and other corrosion issues from destroying the truss,
future paint jobs would have to be budgeted for and done on a regular
cycle.

truly fix pack rust is to take apart the plates of steel and clean them, which is usually
not feasible.

Use of GFRP reinforcement would extend the life of a bare concrete
deck, but without a high performance membrane and paved wearing
surface that can be regularly replaced, 50 years of life is a good estimate.
Based on the historic performance of similar aged bridges (currently 85
years old) and the age of the most recent major substructure
rehabilitation (2006), additional substructure rehabilitations would be
expected at years 20 and 50 following this current project.

Besides these major future maintenance efforts, there will be more
frequent smaller repair efforts needed on the steel, bridge joints, and the
aging substructure. This truss will also

require Routine and Fracture Critical Bridge Inspections, costing about
$60,000 every two years.(can I get details on this... this seems
extremely high- MDOT just did 2 inspections this summer and it cost
$60,000 for a truck and two guys? They wrote an excellent report in less
then 2 weeks. Please provide a detailed breakdown of costs and man
hors. These inspections will also disrupt traffic, requiring a single lane
closure for 1 to 2 weeks. If cracks in fatigue sensitive or fracture critical





members are found in these inspections, more frequent inspections or
immediate repairs will be required.

Alternative 3: Rehabilitation of Existing Steel Truss Bridge:

Alternative 3 would rehabilitate the existing truss as outlined above. It
would still have only one sidewalk, so pedestrian mobility and safety
would not be improved. (this is a false statement and used only to
disqualify this option. The open grid decking along the outside of the
existing shoulders would be replaced with a solid concrete deck,
improving the situation for bicyclists. However, the shoulders would still
be only 4 feet wide and the railing right at the edge of the shoulder
restricts the useable width for bicyclists even more. how is a railing any
different then a 9” curb- ones bike peddle is still restricted by the same?
It would still not be a very good bridge for bicyclists. Therefore, this
alternative does not fully meet the pedestrian and bicyclist portion of the
Purpose and Need for this project. Again if one changes the purpose and
need to fit the desired outcome of course it doesn’t. There are feasible
and prudent options and a lot more studies that are required before this
statement can be thrown out there.

The construction cost of this alternative is estimated at $15,000,000.
This cost includes a 15 percent contingency above the repair work that
has already been identified. Rehabilitation projects nearly always
discover issues not previously found in inspections, causing budget
overruns.

The overall life cycle construction cost of this alternative, including
estimates for all future maintenance on the truss out to 75 years of life, is

projected to be $20,800,000.

Early in the investigation of alternatives at this site, this alternative was
examined as a 30 year rehabilitation and either maintaining one lane of
traffic on the bridge or allowing a 5 to 7 month bridge closure. A

replacement after 30 years would yield the lowest life cycle cost of any





rehabilitation option. Given changes to the rehabilitation scope since the
latest bridge inspection and recognition of the user costs of the
maintenance of traffic options, the initial cost of this alternative now
must include a temporary bridge. The originally estimated construction
cost of $8 million to rehabilitate the bridge now is $15 million after
adding a full floor system replacement and an on-site temporary bridge
detour.

Summary of Alternative 3:

e Rehabilitation of existing steel truss bridge

e 11 ft travel lanes with 4 ft shoulders each side and a 5 ft sidewalk
on the West side

e Construction Cost: $15 million

e Life Cycle Cost: $20.8 million

e Construction Duration: approximately 3 years

e Maintenance of Traffic: on-site temporary detour

* River Impacts: temporary bridge, Abutment 1 repair work

* Does not meet Purpose and Need (pedestrian needs)
Alternative 4: Rehabilitation of Existing Steel Truss Bridge
with Added East Sidewalk





Alternative 4 is also a rehabilitation of the existing truss, but with a
second 5 foot sidewalk added on the opposite side of the bridge.
This fully addresses the pedestrian issues at this site. Like
Alternative 3, bicyclists would have 4 foot shoulders with adjacent
traffic rails, a

less than ideal situation. However, this would still be better than the
current condition for bicyclists. Alternative 4 adequately meets the
Purpose and Need for this project. (so in the above one side walk option-
the bike lanes are not adequate but on this one they aren’t? One can’t
use the same argument for and against the same Purpose and needs. I
have repeatedly asked for a study that proves a second side walk is
necessary. If a proper study was done it would show that mid block
cross walks are necessary- on the Topsham side the next block is 1/2
mile to Elm Street. There are solutions like under the abutments(below
the bridge cross walks)... This needs further study.





To add the additional weight of a second sidewalk, weight must be taken
off the truss somewhere else. The existing bridge deck would need to be
replaced with a new lightweight concrete filled Exodermic deck.(if this
deck will last 75 years with maintenance and without the second side
walk take pavement- why wasn’t it used in the first rehab option? An
Exodermic deck system can be as much as fifty percent lighter than a
conventional concrete deck of the same span. An Exodermic deck has
exposed steel on the bottom of the deck, so future maintenance would be
anticipated. Other lightweight deck configurations were also considered
this 1s great- can you provide a list and explanation of each option
considered, its pros and cons, cost and why it was ultimately not used.
DETAILS. but no others were found light enough without even more
expense. This alternative includes the addition of new structural steel
framing, concrete deck, and pedestrian rail for the added 5 ft wide
sidewalk on the east side of the bridge. Between the more expensive
deck and the new sidewalk and framing, this option will have a
construction cost about $2,000,000 more than Alternative 3.

The estimated construction duration for this alternative is approximately
3 years (similar to Alternative 3).

Hydraulic conditions, environmental impacts, right-of way impacts,
utility impacts, maintenance of traffic and maintenance concerns for
Alternative 4 would be the same as those noted for Alternative 3 with the
exception of the impacts to the NR-Eligible Historic Bridge and
Districts. The additional sidewalk is an addition that is not part of the
NR-Eligible Historic Bridge.

The construction cost of this alternative is estimated at $17,000,000. The
life cycle cost of this alternative, including estimates for all future
maintenance on the truss out to 75 years of life, is estimated to be
$23,200,000. Every figure in this needs an appendix that breaks it down
to specifics, materials, man hours, contingencies, etc...

Summary of Alternative 4:





Rehabilitation of existing steel truss bridge with added east
sidewalk

11 ft travel lanes with 4 ft shoulders and 5 ft sidewalks each side

Construction Cost: $17 million

Life Cycle Cost: $23.2 million

Construction Duration: approximately 3 years

Maintenance of Traffic: on-site temporary detour

River Impacts: temporary bridge, Abutment 1 concrete work

Meets Purpose and Need

Repurpose Existing Bridge and Build a New Replacement
Bridge

An additional alternative suggested by the public was to ‘Restore
and repurpose the historic bridge for pedestrian and bicycle use,
and as a public historic park. Build a new bridge on alternative
alignment.’ This is a combination of two alternatives discussed
above, Alternatives 2 and 3. All work to preserve the existing
bridge under Alternative 3 would still be required, except possibly
rehabilitating the sidewalk. Conservatively, the construction cost of
this rehabilitation could be reduced to $9.5 million (with the
removal of the sidewalk), and there would be no need for a
temporary bridge. This alternative would also require the cost of a





new replacement bridge, Alternative 2, at $13 million, for a total
construction cost of $22.5 million. The question of future
ownership and maintenance responsibility for the truss would

have to be addressed. Also, the effect on river water levels from having
more piers permanently in the river channel would need investigation.

MAINTENANCE OF TRAFFIC

Four options were investigated to maintain traffic at this site during
construction. They are not all feasible for all of the bridge improvement
alternatives. Specifics for each alternative, along with estimated traffic
disruption durations and user costs, are discussed later in this report.

1. Complete road closure with a detour. Detour all traffic along U.S.
Route 1, State Route 196, and State Route 24. Can this be
explained and the cost of $22,000 per day be broken down as with





the increased speed in which the rehab could be achieved?

2. Single lane closure with staged construction. One way, southbound
traffic will be carried across the bridge on a 12 foot travelway and
all northbound traffic will be detoured. This option can only work
for certain construction activities, like painting. This traffic control
method has been used successfully in the past on the Frank J.
Wood Bridge.

3. On-site detour on temporary bridge. Construct a 2 lane temporary
bridge parallel to the existing bridge and detour all traffic onto it.
Traffic would only be disrupted during the construction of tie-ins
to the existing roadway and to the new roadway upon conclusion
of the project. These disruptions could be limited by requiring
work be done during off-peak hours. Construction and removal of
the temporary bridge would likely extend the total construction
duration by about 1 122 years (1 construction season for
construction of the temporary bridge and half a season for its
removal). The cost for a temporary bridge is estimated to be about
$4 million.

4. New alignment. If a new bridge is constructed on a new alignment,
the existing bridge could be used to maintain traffic during
construction. Traffic would primarily be disrupted during
construction of the final tie-in. Again, this could be mitigated by
requiring work during off-peak hours. This option would result in
the least traffic disruption.

Staged construction maintaining two-way traffic is not feasible due to
the existing structure type and needed rehabilitation repairs. Alternating





one-way traffic is not feasible because of the traffic volume and
proximity of signalized intersections.

Traffic disruption results in indirect costs to the users of the bridge and
to the surrounding businesses. A user cost may be estimated for the
delays to the traveling public, assigning a dollar value to the disruption.
Daily user costs were prepared by MaineDOT estimating costs
associated with delays at intersections and additional miles traveled. The
user cost for a complete road closure is estimated at almost $22,000 per
day, while the user cost for a northbound lane closure is estimated at
over $10,000 per day. This cost will be compared with that of a
temporary bridge to determine whether paying for a temporary bridge is
justified for a given construction alternative. (can we see this in details?)






UTILITIES

A hydropower dam operated by Brookfield Renewable Energy Partners
(Brookfield) is located about 500 ft upstream of the existing bridge
crossing. No impacts (including hydraulic impacts) to this facility are
anticipated for any of the bridge improvement alternatives investigated.

Overhead utilities and a water main are carried by the existing bridge.
Temporary support or relocation of these facilities within the limits of
the existing bridge would be needed during a bridge rehabilitation.

With a bridge replacement, these facilities would need to be relocated.
Some of the utility poles in the approaches would also need to be
relocated. The overhead utilities would need to transition to underground
in the approaches close to the replacement bridge ends. The overhead
utilities and the waterline would be carried on the bridge below the
bridge deck, between girders, out of sight.

RIGHT OF WAY





A bridge rehabilitation or bridge replacement on the existing alignment
would not require permanent property impacts. However, temporary
property rights would be needed for any temporary bridge.

Construction of a replacement bridge on a new upstream alignment
would require permanent property acquisitions of parts of two properties
on the west side of the south approach and one property on each side of
the north approach. The south approach property impacts would include
reconstruction of a retaining wall between the drive entrances to the
small Fort Andross parking lot and the Brookfield hydroelectric station
at the dam. The 250" Anniversary Park located at the southeast corner of
the bridge is a Brunswick town park constructed on land leased from
Brookfield. The only park impacts would be fill slopes within the
existing State-owned right of way. The north approach would have a
new 130-ft-long retaining wall along the northwest approach to limit
impacts to the property and parking area. Reconstruction of the drive
entrance to the Bowdoin Mill complex will require impacts beyond the
existing MaineDOT right of way.

Temporary property rights would be needed to construct work access
platforms like work trestles. These rights would be similar to temporary
rights needed for a temporary bridge.

Additionally, for an upstream bridge replacement alternative, the
abutments and three of the four bridge piers would be located within the
limits of the Federal Energy Regulatory Commission (FERC) Boundary
of the dam. Temporary property rights would be needed for construction
access along the north side of the approaches and within the FERC
Boundary.





ENVIRONMENTAL

Endangered species such as the shortnose sturgeon and Atlantic sturgeon
spawn in the project area. This project is within Essential Fish Habitat
and permanent and temporary impacts need to be avoided or minimized.
In-water work must be avoided during crucial migrating periods. This
restriction is in place from April 7 to August 30, and will be a substantial
constraint on construction durations. Impacts to the Brunswick Fishway
at the Brookfield dam will be avoided and requests to shade the Fishway
from moving shadows produced by construction equipment and the
traveling public will be considered.

The existing bridge is eligible for listing on the National Register of
Historic Places as part of the Brunswick-Topsham Industrial Historic
District, which is considered National Register- Eligible. It is also
abutting the National Register-Listed Pejepscot Paper Company Historic
District.





If a temporary bridge is used to maintain traffic for either a bridge
rehabilitation or bridge replacement, then temporary environmental
impacts would occur within the existing Androscoggin River.

Construction of a new replacement bridge would have environmental
impacts that would need to be minimized or mitigated. Permanent
impacts would include the piers and pier foundations within the channel.
Foundation locations should avoid the Brunswick side powerhouse
outfall river channel that leads to the dam fishway by taking advantage
of ledge outcrops where possible.

Figure 3: Two types of temporary impacts
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Also ifatemporaryworktrestleisneededfortheconstructionofa
newreplacement bridge or to rehabilitate the existing bridge, temporary
environmental impacts would occur and would need to be addressed.

Historic impacts and avoidance and minimization strategies will be
determined through the ongoing Section 106, 4(f) and NEPA processes.

LIFE CYCLE COST ESTIMATE

Life cycle costs are considered in the comparison of bridge improvement
alternatives. A life cycle cost estimate (LCCE) totals all estimated bridge
costs throughout the life of each bridge improvement alternative and
translates them to current dollar equivalents. The LCCE accounts for
estimated construction costs on the current project and the translated
present value of anticipated future inspection, maintenance, and
rehabilitation. It also accounts for anticipated future bridge replacement
dates for each alternative. Specifics of the life cycle costs for each
alternative are discussed later in this report.

GRAPHIC COMPARISON

The graphic below compares Alternative 2 (the low cost replacement or
new option) and Alternative 4 (the best rehab option). Three main areas
are contrasted: maintenance of traffic during construction, future
rehabilitation and maintenance, and total costs.
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pavingings have impacts- even at night they effect local night time businesses.
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DAWSON BRIDGE REHABILITATION, EDMONTON, ALBERTA

PROJECT OVERVIEW: NEW LIFE FOR A 100-YEAR-OLD STEEL TRUSS BRIDGE

In its 100th year of service, Dawson Bridge is now one of Edmonton’s most modern bridges thanks to
the innovative use of new technology. During its 2010 rehabilitation, its deteriorated concrete-on-
timber deck was replaced with an SPS™ composite steel plate and elastomer lightweight deck system.
Dawson is the largest bridge in the world with this innovative steel deck system, and the first designed
with unique bolting details that entirely eliminate field welding.

The shop-fabricated lightweight steel deck drastically reduced the need for costly and difficult

truss strengthening. Bolted quickly into position, the speed of deck installation allowed the entire
rehabilitation project—truss strengthening, painting, deck replacement, and sidewalk widening—to be
completed in one year, months faster and millions less expensive than a traditional concrete deck.

BRIDGE HISTORY

A five-span riveted steel through-truss, Dawson Bridge was originally constructed to carry electric
trains to a coal mine located on the east bank of the North Saskatchewan River. With five simply
supported spans of 43.3 m, 43.3 m, 43.3 m, 76.2 m, and 30.5 m from west to east, its overall length
between abutment walls is 236.5 m. Today the bridge carries one lane of vehicular traffic in each
direction—about 16,000 vehicles per day—along with many pedestrians and cyclists on its two
sidewalks as part of the River Valley trail system.

The City of Edmonton commissioned a condition assessment for Dawson Bridge in 2007. That study
revealed the superstructure was in need of significant repair, including total bridge deck replacement
and truss repainting. Field inspection and structural analysis also identified numerous truss members
that required strengthening or replacement in order to increase the level of safety to modern
standards and to extend the service life of the bridge. The original narrow sidewalks were also
identified as a detraction and potential safety hazard for pedestrians and cyclists.

Dawson Bridge is listed on the register of historic resources in The City of Edmonton and is one of very
few structures in the city—of any kind—to reach its centenary. The project team was given the mandate
to respect the historical appearance of the existing structure and make certain that the rehabilitation
measures would not be apparent to the public once construction was complete.

INNOVATIVE REHABILITATION

During the design phase, a load rating of Dawson Bridge was conducted using an Alberta CS3

rating vehicle, the heaviest vehicle that might practically access the bridge considering its vertical
clearance restrictions and location. That assessment concluded that numerous truss members must
be strengthened or replaced in order to increase the level of safety and to extend the lifespan of the
bridge.

The analysis work also showed that the scope of strengthening work could be reduced significantly by
choosing a deck replacement option that lightens dead load on the bridge. By replacing the existing,
deteriorated 165 mm semi-lightweight concrete deck with a lightweight steel deck, those weight
savings could be applied to carrying additional live load and widening the sidewalks.

Two lightweight deck options were considered for the project: orthotropic steel deck and an innovative
composite steel plate and elastomer decking system. Ultimately, the deck design best suited to the
project was determined to be a composite steel plate and elastomer decking system patented by
Intelligent Engineering (Canada) Ltd. of Ottawa. Called the Sandwich Plate System (SPS™), the system
was originally developed for use in the marine industry for ship hulls and decks. Application of this
new technology has recently begun in the bridge industry.

SPS makes use of two relatively thin steel face plates—10mm thick, in the case of Dawson Bridge—
connected by an injected elastomer core. The final product is a composite panel with high stiffness and
strength, but relatively low weight. The deck plates are fabricated in the shop using conventional steel
fabrication techniques, and the liquid elastomer, which cures into solid form within an hour, is injected
to form the core. For Dawson Bridge, the 10mm 350AT steel face plates sandwich a 25mm elastomer
core, forming a composite deck panel only 45mm in total thickness.





DAWSON BRIDGE REHABILITATION, EDMONTON, ALBERTA

The design team recommended to the City of Edmonton an intensive risk control program for the
application of a new technology, especially considering that Dawson Bridge is a large and expensive
asset for the City. Only a handful of bridges around the world have been built using SPS technology,
and all have involved significant field welding that is both costly and difficult to maintain
consistent quality.

As the first and most important step of the risk control program, the design team set out to develop
new details for connection of the SPS deck panels in order to eliminate entirely the need for field
welding. The new details, developed by the design team and detailed by Intelligent Engineering,
involve using splice plates to connect adjacent deck panels with countersunk ASTM A325 bolts. To save
weight and complexity, the top flange of the new floor stringers act as the bottom splice plate. Also as
part of the risk control plan, full three-scale samples of the new connection detail were built and tested
under fatigue loading at the structural engineering laboratory at the University of Alberta. Those tests
demonstrated that the new connection detail can withstand fatigue loads nearly double in magnitude
to those expected in actual in-service conditions.

Because the composite steel deck panels could be fabricated entirely in the shop and bolted quickly
into position on the bridge, erection of the deck was completely in only six weeks. This speed allowed
construction to be completed in 12 months, with the bridge closed on January 4, 2010 and reopened
on December 20, 2010. If a traditional concrete deck had been used, the difficultly and expense of
strengthening truss members would have been far greater and the construction schedule would have
taken at least 18 months.

CONCLUSION

The rehabilitation project involved removing the existing deteriorated concrete deck, erecting new
floor stringers, installing 1850 m2 of innovative composite steel plate and elastomer decking, removing
17,500 rivets, tightening 37,500 new bolts, and blast cleaning and recoating of the entire structure
with high-performance zinc/epoxy/urethane paint. New sidewalks 2.65m wide were also installed.
Under budget at $17 million, Dawson Bridge reopened to traffic almost exactly on schedule on
December 20, 2010.

The Dawson Bridge project has successfully advanced the state of the art in bridge engineering and
has achieved millions in cost savings for the City of Edmonton, while allowing the rehabilitation work
to be completed within a single construction season. Today, Dawson Bridge is fully rehabilitated with
the world’s largest SPS deck--and the only installation built entirely without field welding--standing
prepared to serve generations of Edmontonians.

PROJECT AWARDS
CISC Alberta Steel Design Award of Excellence - Sustainability, March 2011





The North Saskatchewan Riv
its way from the Rocky Mouni
across Alberta, and through-tht
of Edmonton on its way towart
Lake Winnipeg. Its shores have
populated at Edmonton by &
peoples for millennia, with the first
European influence appearing in the late
eighteenth century. During World War

I, Edmonton acted as a staging area for
construction of the Alaska Highway, and
today is the capital of Alberta with a
regional population of over one million.

Historic Dawson Bridge has been a vital
link for the people of Edmonton for
generations, entering its'100th year of \
service in 2011. Originally ' Known as the,
East End Bridge, it is a five-span riveted
steel through-truss with a clear width {
of 8.1 m and a total length of 236.6m: j
three spans of 43.3 m, a navigation span
of 76.2 m, and an east approach span of !
30.5 m. :
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Originally constructed to carry horse-drawn wagons and electric trains to the Dawson Coal Company mine located
on the east bank, the bridge opened on October 8, 1912 with a construction cost of $145,000. Only the second
bridge to cross the North Saskatchewan River at Edmonton, Dawson Bridge quickly became a vital link for the city’s
growth, allowing coal to be transported quickly into the heart of the city for industry and home heating.

After closure of the Dawson Mine in 1944, the bridge was converted to carry only highway vehicles. Today, the
bridge has one lane of traffic in each direction and accommodates about 17,000 vehicles each weekday. As a link
to Edmonton’s extensive multi-use river valley trail system, the two sidewalks on Dawson Bridge serve many
pedestrians and cyclists.

CONDITION ASSESSMENT

In 2007 The City of Edmonton commissioned DIALOG™ to conduct a condition assessment for Dawson Bridge. Field
inspection revealed the superstructure in need of significant repair, including total replacement of the bridge deck
and complete repainting of all steelwork. Structural analysis also identified numerous truss members requiring
strengthening or replacement in order to increase the service life of the bridge and meet the safety requirements
of the Canadian Highway Bridge Design Code 2006. In addition, the original narrow sidewalks—only 1.5 m wide—
caused safety concerns due to mixed use by pedestrians and cyclists.

Especially problematic was the existing 165 mm steel-fibre-reinforced semi-lightweight concrete deck, cast in 1986
on top of old timber subdecking from the 1940’s. Though its relatively light weight was beneficial for limiting dead
loads, the thin concrete deck was too flexible to resist cracking. In particular, The City of Edmonton was experiencing
continual maintenance problems with the methyl methacrylate thin membrane wearing surface at details where the
concrete deck passed over the transverse floor beams. The concrete deck section was reduced to only 65 mm thick
to clear the top flange of the floor beams, making it nearly impossible to control cracking.

As part of the assessment, a load rating of Dawson Bridge was conducted using a 4-axle, 63.5 tonne Alberta
CS3 rating vehicle, the largest vehicle that might practically access the bridge considering its vertical clearance
restrictions and location. That assessment concluded that numerous truss members must be strengthened or
replaced in order to meet the required level of safety and to extend the lifespan of the bridge.

Dawson Bridge is listed on the register of historic resources in The City of Edmonton and is one of very few
structures in the city—of any kind—to reach its centenary. The project team was given the mandate to respect the
historical appearance of the existing structure and make certain that the rehabilitation measures would not be
apparent to the public once construction was complete.





TRUSS REHABILITATION

The original truss members of Dawson Bridge are built-up rivetted members with an I-shaped cross-section, with
steel angles forming the flanges and lattice plates crossing back and forth between the flanges to form the web. All
members were originally connected by 19 mm or 22 mm rivets.

The load rating results showed that it was necessary to strengthen or replace several of the existing truss members.
For the replacement members, the new members are constructed to the same dimensions as the original, but they
have solid plates welded together to form the flanges and the webs. The original lattice pattern of the web is
duplicated by plasma-cut holes in the new web plate, an economical modern construction technique that maintains
the historical appearance of the members.






An analysis of estimated remaining fatigue life showed that the fatigue life of many of the riveted connections on the
bridge has theoretically been consumed. Fortunately, the steel inspection carried out as part of this assessment did
not reveal any fatigue cracking. In response, a simple fatigue strengthening strategy was implemented by to reduce
the risk of structural problems over the remaining service life of the Dawson Bridge replacing all rivets at critical
connection locations with high strength pre-tensioned bolts.

VYA

A
',..‘o.o,..‘.;,:.; |

" “.. H,»

[ i
(\)
"}'}‘ s
)

After completion of all truss strengthening and rivet replacement work, the entire superstructure was blast cleaned
and recoated with a three-part organic zinc/epoxy/polyurethane system. This system is anticipated to last 25 years
before overcoating is required.

One change from the original appearance is that the new sidewalks are nearly twice as wide as the original sidewalks.
However, steelwork detailing for the new sidewalk brackets was done using geometry that matches the historical
nature of the bridge. The new, wider sidewalk dramatically improves the experience for pedestrians and cyclists
using this bridge as part of the River Valley trail system.





LIGHTWEIGHT DECK: INNOVATION AND RISK CONTROL

As options for rehabilitation were developed, it became clear that the bridge could be rehabilitated economically
only if a lightweight deck replaced the existing deteriorated concrete deck. A traditional concrete deck would require
costly replacement or strengthening of many truss members along with difficult upgrading of existing connections.
Additionally, it might cause overload for the piers, abutments, and foundations. By replacing the existing semi-
lightweight concrete deck with a lightweight steel deck, the design team concluded that the dead load savings could
be applied to carrying additional live load and widening the sidewalks. Only steel offered viable lightweight deck
options: grating, orthotropic deck, or an innovative composite steel plate and elastomer system called the Sandwich
Plate System (SPS™) patented by Intelligent Engineering (Canada) Ltd.

Grating was quickly eliminated as an option for the deck because increased road noise would be detrimental to the
nearby Riverdale community. Orthotropic steel deck was judged a suitable option, but detailing would be challenging
where the deck had to clear the tops of the floor beams without raising the grade line, and orthotropic deck may

be susceptible to fatigue cracking. After considerable research, the design team recommended SPS to The City of
Edmonton, judging that SPS technology offered the best combination of light weight, thin profile, and ease of erection
for the Dawson Bridge Rehabilitation project.

The SPS composite steel plate and elastomer system was originally developed by Intelligent Engineering Ltd. for

ship hulls and decks in the marine industry. Application of this technology began about a decade ago in the bridge
industry, and SPS has been installed on several bridges worldwide. The technology is gradually gaining acceptance by
bridge engineers.

SPS makes use of two relatively thin steel face plates connected by an injected thermosetting elastomer core. The
final product is a composite panel with high stiffness and strength, but relatively low weight.
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Deck panels are fabricated in the shop using conventional
steel fabrication techniques. First, solid “perimeter bars”
are welded along each edge of the bottom plate using a
continuous fillet weld. The top plate is then lowered onto
the perimeter bars and fillet welded all around forming

a panel with a sealed void. The liquid elastomer, which
cures into solid form within an hour, is injected through a
port to form the core. For Dawson Bridge, the 10 mm steel
face plates sandwich a 25 mm elastomer core, forming a
composite deck panel with a total thickness of only 45 mm.
These prefabricated panels are typically 1.9 m wide and
8.5 m long.






Risk is inherent in the application of all new technologies in all industries. Perceived risk—and its associated liability—
often dissuades engineers from trying innovations that might advance the state of the art in their area of practice.
Potential liability places a constriction on the pace of innovation that, in the long run, is most often a disservice to
society. Striking the right balance between innovation and risk control is the key to success. Thus, when DIALOG
recommended SPS—a relatively new technology—to the City of Edmonton, that recommendation came with the
proviso that an intensive risk control program must be implemented, especially since Dawson Bridge is an important
and expensive asset. The City of Edmonton is a progressive bridge owner that welcomes innovation, and they
directed the design team to proceed with SPS as the basis of design for the deck.

The risk control plan developed for the deck comprised six key elements:

« Extensive background research in the available literature;

« Site visits by the design team to other bridges with SPS decks, and interviews with the bridge authority managing
those structures;

Development of improved connection details in consultation with Intelligent Engineering;

Fatigue testing of full-scale sample connections in the laboratory;

Enhanced quality control and quality assurance programs during deck fabrication and erection; and,

Monitoring of deck performance over the lifetime of the bridge as part of the City of Edmonton’s bridge
maintenance program.

DIALOG judged the most important aspect of the risk control plan to be the development of new connection details
between adjacent SPS deck panels. Of the handful of bridges around the world built using SPS technology, all have

involved significant field welding—a method that is costly and makes quality control difficult. Risks associated with
field welding include fit-up out-of-tolerance, the potential for excessive heat input that might debond the elastomer
from the steel, and undesirable weld flaws that might inadvertently result in premature fatigue cracking.

Taking to heart the golden rule “shop weld and field bolt,” the DIALOG design team developed unique bolted
details for connecting the SPS deck panels. These details completely eliminate the need for field welding. Bolted
connections drastically increase speed of erection, significantly reduce cost, and improve fatigue performance from
Detail Category D (depending on the specifics of the weld geometry) to Detail Category B when using slip-critical
connections.

To connect adjacent SPS deck panels, a top splice plate is fastened by a single row of countersunk pretensioned 19
mm ASTM A325 bolts. Countersunk bolts provide a flat surface for the finished deck, except for the thickness of the
splice plate itself. This surface, once grit blasted, is prepared to receive a waterproof membrane and asphalt. In order
to make deck detailing and construction simpler, the SPS deck in each span is planar with no cross-fall. To achieve
positive drainage, the asphalt varies in thickness from 100 mm at the crown to 40 mm at the shoulders.

Longitudinal deck splices are designed to align with floor stringers below. This arrangement enables the top flange
of the stringers to act as the bottom splice plate for the connection, saving both weight and complexity. The new
stringers chosen—W460x74—are larger than required for flexural strength but offer a flange wide enough to accept
a row of bolts on each side. At transverse deck joints, located away from floor beams to avoid clashes, bolted
splice plates are used both top and bottom. In all cases enough bolts are used so that sealing requirements are met
and negative moments in the deck can be transferred across the supporting stringers. This very simple approach
to connections makes the deck very easy to fabricate and simple to erect. Using similar bolting details, the traffic
barriers along the length of the bridge are also bolted down through the deck to the edge stringer.





Also as part of the risk control plan, three small 1:1-scale samples of the longitudinal bolted deck connection detail
were built and tested under fatigue loading at the University of Alberta with the assistance of Professor Gilbert
Grondin, Ph.D., P.Eng. Those tests demonstrated that the new connection detail can withstand fatigue loads nearly
double in magnitude to those expected in actual in-service conditions.

REAPING THE BENEFITS OF INNOVATION

Because the composite steel deck panels could be fabricated entirely in the shop and bolted quickly into position on
the bridge, erection of the deck was completed in only six weeks during July and August 2010. This speed allowed
the $17 million rehabilitation to be finished in only 12 months: the bridge closed to traffic on January 4, 2010, and
reopened on December 20, 2010. A traditional concrete deck would have extended the project schedule to at least
18 months, added millions of dollars of extra truss strengthening work, and caused numerous other technical issues.

The Dawson Bridge project has successfully advanced the state of the art in bridge technology and has achieved cost
savings for the City of Edmonton, while allowing the rehabilitation work to be completed within a single construction
season. Today, Dawson Bridge is fully rehabilitated with the world's largest SPS deck—the only installation built
entirely without field welding—and it stands prepared to serve Edmontonians for many generations to come.
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DAWSON BRIDGE REHABILITATION, EDMONTON, ALBERTA

PROJECT OVERVIEW: NEW LIFE FOR A 100-YEAR-OLD STEEL TRUSS BRIDGE

In its 100th year of service, Dawson Bridge is now one of Edmonton’s most modern bridges thanks to
the innovative use of new technology. During its 2010 rehabilitation, its deteriorated concrete-on-
timber deck was replaced with an SPS™ composite steel plate and elastomer lightweight deck system.
Dawson is the largest bridge in the world with this innovative steel deck system, and the first designed
with unique bolting details that entirely eliminate field welding.

The shop-fabricated lightweight steel deck drastically reduced the need for costly and difficult

truss strengthening. Bolted quickly into position, the speed of deck installation allowed the entire
rehabilitation project—truss strengthening, painting, deck replacement, and sidewalk widening—to be
completed in one year, months faster and millions less expensive than a traditional concrete deck.

BRIDGE HISTORY

A five-span riveted steel through-truss, Dawson Bridge was originally constructed to carry electric
trains to a coal mine located on the east bank of the North Saskatchewan River. With five simply
supported spans of 43.3 m, 43.3 m, 43.3 m, 76.2 m, and 30.5 m from west to east, its overall length
between abutment walls is 236.5 m. Today the bridge carries one lane of vehicular traffic in each
direction—about 16,000 vehicles per day—along with many pedestrians and cyclists on its two
sidewalks as part of the River Valley trail system.

The City of Edmonton commissioned a condition assessment for Dawson Bridge in 2007. That study
revealed the superstructure was in need of significant repair, including total bridge deck replacement
and truss repainting. Field inspection and structural analysis also identified numerous truss members
that required strengthening or replacement in order to increase the level of safety to modern
standards and to extend the service life of the bridge. The original narrow sidewalks were also
identified as a detraction and potential safety hazard for pedestrians and cyclists.

Dawson Bridge is listed on the register of historic resources in The City of Edmonton and is one of very
few structures in the city—of any kind—to reach its centenary. The project team was given the mandate
to respect the historical appearance of the existing structure and make certain that the rehabilitation
measures would not be apparent to the public once construction was complete.

INNOVATIVE REHABILITATION

During the design phase, a load rating of Dawson Bridge was conducted using an Alberta CS3

rating vehicle, the heaviest vehicle that might practically access the bridge considering its vertical
clearance restrictions and location. That assessment concluded that numerous truss members must
be strengthened or replaced in order to increase the level of safety and to extend the lifespan of the
bridge.

The analysis work also showed that the scope of strengthening work could be reduced significantly by
choosing a deck replacement option that lightens dead load on the bridge. By replacing the existing,
deteriorated 165 mm semi-lightweight concrete deck with a lightweight steel deck, those weight
savings could be applied to carrying additional live load and widening the sidewalks.

Two lightweight deck options were considered for the project: orthotropic steel deck and an innovative
composite steel plate and elastomer decking system. Ultimately, the deck design best suited to the
project was determined to be a composite steel plate and elastomer decking system patented by
Intelligent Engineering (Canada) Ltd. of Ottawa. Called the Sandwich Plate System (SPS™), the system
was originally developed for use in the marine industry for ship hulls and decks. Application of this
new technology has recently begun in the bridge industry.

SPS makes use of two relatively thin steel face plates—10mm thick, in the case of Dawson Bridge—
connected by an injected elastomer core. The final product is a composite panel with high stiffness and
strength, but relatively low weight. The deck plates are fabricated in the shop using conventional steel
fabrication techniques, and the liquid elastomer, which cures into solid form within an hour, is injected
to form the core. For Dawson Bridge, the 10mm 350AT steel face plates sandwich a 25mm elastomer
core, forming a composite deck panel only 45mm in total thickness.



DAWSON BRIDGE REHABILITATION, EDMONTON, ALBERTA

The design team recommended to the City of Edmonton an intensive risk control program for the
application of a new technology, especially considering that Dawson Bridge is a large and expensive
asset for the City. Only a handful of bridges around the world have been built using SPS technology,
and all have involved significant field welding that is both costly and difficult to maintain
consistent quality.

As the first and most important step of the risk control program, the design team set out to develop
new details for connection of the SPS deck panels in order to eliminate entirely the need for field
welding. The new details, developed by the design team and detailed by Intelligent Engineering,
involve using splice plates to connect adjacent deck panels with countersunk ASTM A325 bolts. To save
weight and complexity, the top flange of the new floor stringers act as the bottom splice plate. Also as
part of the risk control plan, full three-scale samples of the new connection detail were built and tested
under fatigue loading at the structural engineering laboratory at the University of Alberta. Those tests
demonstrated that the new connection detail can withstand fatigue loads nearly double in magnitude
to those expected in actual in-service conditions.

Because the composite steel deck panels could be fabricated entirely in the shop and bolted quickly
into position on the bridge, erection of the deck was completely in only six weeks. This speed allowed
construction to be completed in 12 months, with the bridge closed on January 4, 2010 and reopened
on December 20, 2010. If a traditional concrete deck had been used, the difficultly and expense of
strengthening truss members would have been far greater and the construction schedule would have
taken at least 18 months.

CONCLUSION

The rehabilitation project involved removing the existing deteriorated concrete deck, erecting new
floor stringers, installing 1850 m2 of innovative composite steel plate and elastomer decking, removing
17,500 rivets, tightening 37,500 new bolts, and blast cleaning and recoating of the entire structure
with high-performance zinc/epoxy/urethane paint. New sidewalks 2.65m wide were also installed.
Under budget at $17 million, Dawson Bridge reopened to traffic almost exactly on schedule on
December 20, 2010.

The Dawson Bridge project has successfully advanced the state of the art in bridge engineering and
has achieved millions in cost savings for the City of Edmonton, while allowing the rehabilitation work
to be completed within a single construction season. Today, Dawson Bridge is fully rehabilitated with
the world’s largest SPS deck--and the only installation built entirely without field welding--standing
prepared to serve generations of Edmontonians.

PROJECT AWARDS
CISC Alberta Steel Design Award of Excellence - Sustainability, March 2011



BRIDGE HISTORY

The North Saskatchewan River winds
its way from the Rocky Mountains,
across Alberta, and through the heart
of Edmonton on its way toward

Lake Winnipeg. Its shores have been
populated at Edmonton by aboriginal

peoples for millennia, with the first
European influence appearing in the late
eighteenth century. During World War
II, Edmonton acted as a staging area for
construction of the Alaska Highway, and
today is the capital of Alberta with a
regional population of over one million.

Historic Dawson Bridge has been a vital
link for the people of Edmonton for
generations, entering its 100th year of
service in 2011. Originally known as the
East End Bridge, it is a five-span riveted
steel through-truss with a clear width

of 8.1 m and a total length of 236.6m:
three spans of 43.3 m, a navigation span
of 76.2 m, and an east approach span of
30.5 m.
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Originally constructed to carry horse-drawn wagons and electric trains to the Dawson Coal Company mine located
on the east bank, the bridge opened on October 8, 1912 with a construction cost of $145,000. Only the second
bridge to cross the North Saskatchewan River at Edmonton, Dawson Bridge quickly became a vital link for the city’s
growth, allowing coal to be transported quickly into the heart of the city for industry and home heating.

After closure of the Dawson Mine in 1944, the bridge was converted to carry only highway vehicles. Today, the
bridge has one lane of traffic in each direction and accommodates about 17,000 vehicles each weekday. As a link
to Edmonton’s extensive multi-use river valley trail system, the two sidewalks on Dawson Bridge serve many
pedestrians and cyclists.

CONDITION ASSESSMENT

In 2007 The City of Edmonton commissioned DIALOG™ to conduct a condition assessment for Dawson Bridge. Field
inspection revealed the superstructure in need of significant repair, including total replacement of the bridge deck
and complete repainting of all steelwork. Structural analysis also identified numerous truss members requiring
strengthening or replacement in order to increase the service life of the bridge and meet the safety requirements
of the Canadian Highway Bridge Design Code 2006. In addition, the original narrow sidewalks—only 1.5 m wide—
caused safety concerns due to mixed use by pedestrians and cyclists.

Especially problematic was the existing 165 mm steel-fibre-reinforced semi-lightweight concrete deck, cast in 1986
on top of old timber subdecking from the 1940’s. Though its relatively light weight was beneficial for limiting dead
loads, the thin concrete deck was too flexible to resist cracking. In particular, The City of Edmonton was experiencing
continual maintenance problems with the methyl methacrylate thin membrane wearing surface at details where the
concrete deck passed over the transverse floor beams. The concrete deck section was reduced to only 65 mm thick
to clear the top flange of the floor beams, making it nearly impossible to control cracking.

As part of the assessment, a load rating of Dawson Bridge was conducted using a 4-axle, 63.5 tonne Alberta
CS3 rating vehicle, the largest vehicle that might practically access the bridge considering its vertical clearance
restrictions and location. That assessment concluded that numerous truss members must be strengthened or
replaced in order to meet the required level of safety and to extend the lifespan of the bridge.

Dawson Bridge is listed on the register of historic resources in The City of Edmonton and is one of very few
structures in the city—of any kind—to reach its centenary. The project team was given the mandate to respect the
historical appearance of the existing structure and make certain that the rehabilitation measures would not be
apparent to the public once construction was complete.



TRUSS REHABILITATION

The original truss members of Dawson Bridge are built-up rivetted members with an I-shaped cross-section, with
steel angles forming the flanges and lattice plates crossing back and forth between the flanges to form the web. All
members were originally connected by 19 mm or 22 mm rivets.

The load rating results showed that it was necessary to strengthen or replace several of the existing truss members.
For the replacement members, the new members are constructed to the same dimensions as the original, but they
have solid plates welded together to form the flanges and the webs. The original lattice pattern of the web is
duplicated by plasma-cut holes in the new web plate, an economical modern construction technique that maintains
the historical appearance of the members.




An analysis of estimated remaining fatigue life showed that the fatigue life of many of the riveted connections on the
bridge has theoretically been consumed. Fortunately, the steel inspection carried out as part of this assessment did
not reveal any fatigue cracking. In response, a simple fatigue strengthening strategy was implemented by to reduce
the risk of structural problems over the remaining service life of the Dawson Bridge replacing all rivets at critical
connection locations with high strength pre-tensioned bolts.

After completion of all truss strengthening and rivet replacement work, the entire superstructure was blast cleaned
and recoated with a three-part organic zinc/epoxy/polyurethane system. This system is anticipated to last 25 years
before overcoating is required.

One change from the original appearance is that the new sidewalks are nearly twice as wide as the original sidewalks.
However, steelwork detailing for the new sidewalk brackets was done using geometry that matches the historical
nature of the bridge. The new, wider sidewalk dramatically improves the experience for pedestrians and cyclists
using this bridge as part of the River Valley trail system.



LIGHTWEIGHT DECK: INNOVATION AND RISK CONTROL

As options for rehabilitation were developed, it became clear that the bridge could be rehabilitated economically
only if a lightweight deck replaced the existing deteriorated concrete deck. A traditional concrete deck would require
costly replacement or strengthening of many truss members along with difficult upgrading of existing connections.
Additionally, it might cause overload for the piers, abutments, and foundations. By replacing the existing semi-
lightweight concrete deck with a lightweight steel deck, the design team concluded that the dead load savings could
be applied to carrying additional live load and widening the sidewalks. Only steel offered viable lightweight deck
options: grating, orthotropic deck, or an innovative composite steel plate and elastomer system called the Sandwich
Plate System (SPS™) patented by Intelligent Engineering (Canada) Ltd.

Grating was quickly eliminated as an option for the deck because increased road noise would be detrimental to the
nearby Riverdale community. Orthotropic steel deck was judged a suitable option, but detailing would be challenging
where the deck had to clear the tops of the floor beams without raising the grade line, and orthotropic deck may

be susceptible to fatigue cracking. After considerable research, the design team recommended SPS to The City of
Edmonton, judging that SPS technology offered the best combination of light weight, thin profile, and ease of erection
for the Dawson Bridge Rehabilitation project.

The SPS composite steel plate and elastomer system was originally developed by Intelligent Engineering Ltd. for

ship hulls and decks in the marine industry. Application of this technology began about a decade ago in the bridge
industry, and SPS has been installed on several bridges worldwide. The technology is gradually gaining acceptance by
bridge engineers.

SPS makes use of two relatively thin steel face plates connected by an injected thermosetting elastomer core. The
final product is a composite panel with high stiffness and strength, but relatively low weight.
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Deck panels are fabricated in the shop using conventional
steel fabrication techniques. First, solid “perimeter bars”
are welded along each edge of the bottom plate using a
continuous fillet weld. The top plate is then lowered onto
the perimeter bars and fillet welded all around forming

a panel with a sealed void. The liquid elastomer, which
cures into solid form within an hour, is injected through a
port to form the core. For Dawson Bridge, the 10 mm steel
face plates sandwich a 25 mm elastomer core, forming a
composite deck panel with a total thickness of only 45 mm.
These prefabricated panels are typically 1.9 m wide and
8.5 m long.



Risk is inherent in the application of all new technologies in all industries. Perceived risk—and its associated liability—
often dissuades engineers from trying innovations that might advance the state of the art in their area of practice.
Potential liability places a constriction on the pace of innovation that, in the long run, is most often a disservice to
society. Striking the right balance between innovation and risk control is the key to success. Thus, when DIALOG
recommended SPS—a relatively new technology—to the City of Edmonton, that recommendation came with the
proviso that an intensive risk control program must be implemented, especially since Dawson Bridge is an important
and expensive asset. The City of Edmonton is a progressive bridge owner that welcomes innovation, and they
directed the design team to proceed with SPS as the basis of design for the deck.

The risk control plan developed for the deck comprised six key elements:

« Extensive background research in the available literature;

« Site visits by the design team to other bridges with SPS decks, and interviews with the bridge authority managing
those structures;

Development of improved connection details in consultation with Intelligent Engineering;

Fatigue testing of full-scale sample connections in the laboratory;

Enhanced quality control and quality assurance programs during deck fabrication and erection; and,

Monitoring of deck performance over the lifetime of the bridge as part of the City of Edmonton’s bridge
maintenance program.

DIALOG judged the most important aspect of the risk control plan to be the development of new connection details
between adjacent SPS deck panels. Of the handful of bridges around the world built using SPS technology, all have

involved significant field welding—a method that is costly and makes quality control difficult. Risks associated with
field welding include fit-up out-of-tolerance, the potential for excessive heat input that might debond the elastomer
from the steel, and undesirable weld flaws that might inadvertently result in premature fatigue cracking.

Taking to heart the golden rule “shop weld and field bolt,” the DIALOG design team developed unique bolted
details for connecting the SPS deck panels. These details completely eliminate the need for field welding. Bolted
connections drastically increase speed of erection, significantly reduce cost, and improve fatigue performance from
Detail Category D (depending on the specifics of the weld geometry) to Detail Category B when using slip-critical
connections.

To connect adjacent SPS deck panels, a top splice plate is fastened by a single row of countersunk pretensioned 19
mm ASTM A325 bolts. Countersunk bolts provide a flat surface for the finished deck, except for the thickness of the
splice plate itself. This surface, once grit blasted, is prepared to receive a waterproof membrane and asphalt. In order
to make deck detailing and construction simpler, the SPS deck in each span is planar with no cross-fall. To achieve
positive drainage, the asphalt varies in thickness from 100 mm at the crown to 40 mm at the shoulders.

Longitudinal deck splices are designed to align with floor stringers below. This arrangement enables the top flange
of the stringers to act as the bottom splice plate for the connection, saving both weight and complexity. The new
stringers chosen—W460x74—are larger than required for flexural strength but offer a flange wide enough to accept
a row of bolts on each side. At transverse deck joints, located away from floor beams to avoid clashes, bolted
splice plates are used both top and bottom. In all cases enough bolts are used so that sealing requirements are met
and negative moments in the deck can be transferred across the supporting stringers. This very simple approach
to connections makes the deck very easy to fabricate and simple to erect. Using similar bolting details, the traffic
barriers along the length of the bridge are also bolted down through the deck to the edge stringer.



Also as part of the risk control plan, three small 1:1-scale samples of the longitudinal bolted deck connection detail
were built and tested under fatigue loading at the University of Alberta with the assistance of Professor Gilbert
Grondin, Ph.D., P.Eng. Those tests demonstrated that the new connection detail can withstand fatigue loads nearly
double in magnitude to those expected in actual in-service conditions.

REAPING THE BENEFITS OF INNOVATION

Because the composite steel deck panels could be fabricated entirely in the shop and bolted quickly into position on
the bridge, erection of the deck was completed in only six weeks during July and August 2010. This speed allowed
the $17 million rehabilitation to be finished in only 12 months: the bridge closed to traffic on January 4, 2010, and
reopened on December 20, 2010. A traditional concrete deck would have extended the project schedule to at least
18 months, added millions of dollars of extra truss strengthening work, and caused numerous other technical issues.

The Dawson Bridge project has successfully advanced the state of the art in bridge technology and has achieved cost
savings for the City of Edmonton, while allowing the rehabilitation work to be completed within a single construction
season. Today, Dawson Bridge is fully rehabilitated with the world's largest SPS deck—the only installation built
entirely without field welding—and it stands prepared to serve Edmontonians for many generations to come.
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Comments- John Graham

Frank J. Wood Bridge: Summary of
Alternatives

Prepared by T.Y. Lin International October 27,2016
BACKGROUND

The Frank J. Wood Bridge is a critical link spanning the Androscoggin
River between the Towns of Brunswick and Topsham, carrying US 201
Has a study been done as to why 201 still needs to connect to route 1
through Topsham’s Main Street rather than the 196 bypass?

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 250
Anniversary Park on the east and the bustling Fort Andross Mill
Complex on the west. The Topsham approach adjoins a bank on the west
side, and a dentist office and the Bowdoin Mill Complex 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 there is also a pedestrian bridge 1000” +/- feet upstream
pedestrian connection between the two of them and between the larger
business districts and communities on each side. The bridge links the
hearts (or is the heart) of the two communities across the Androscoggin
River, connecting Brunswick and Topsham.

It should be also noted that less then a half mile down street is a bypass
bridge.



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



The Frank J. Wood Bridge is an 85-year-old, 805 ft long steel truss that
1s now in poor (the deck and lower cords are in poor condition- the
upper supper structure is in fair or better- condition. It was rehabilitated
(this 1s miss leading- it has had repairs but rehabilitation leads one to
think more than repairs where done.- repairing the bridge joints in 2015
1s not “rehabilitating the structure...) most recently in 1985, 2006, and
2015. It is a “fracture critical” structure, indicating it is vulnerable to
sudden collapse if certain components fail. Because of this designation,
more detailed and frequent inspections are required. Detailed inspections
by MaineDOT in 2012, June 2016 and August 2016 (all bridges are
required to be inspected every two years. Is it MDOT’s policy to remove
all “fracture critical” bridges? It must be also stated that the bridge was
not in that condition when the original conclusion to replace the bridge
was made. If one waits long enough and is responsible to maintain they
can always make this conclusion... the deck and carrying cords can
feasibly and prudently be replaced so this argument should be left out of
any final conclusion. )found many deteriorated areas. A load rating done
by MaineDOT in 2013 and updated in August 2016 found several truss
members are not

strong enough to meet load-carrying standards (this is not accurate- it
was the deck and one lower true cord....) The bridge is now posted for
25 tons. The three-span steel through-truss (with spans of
310°-310°-175’) and the concrete deck are currently in poor condition,
and the bridge has a FHWA Sufficiency Rating of 25.4. There is
corrosion and steel loss in the floor system supporting the deck (the
transverse cross beams, longitudinal stringers, and transverse floor
beams). Corrosion is continuing and speeding up, and will do so until
the truss is rehabilitated comprehensively or the truss is removed.

Because of the ongoing deterioration of the truss, MaineDOT plans to do
temporary repairs to address the worst issues so the truss can maintain
its current load rating for up to five years. Steel will be added to the



worst sections of the floor system beneath the deck and missing and
deteriorated rivets will be repaired or replaced. These temporary repairs
are needed to keep the 25 ton weight limit from being reduced more. As
maintenance, this 5-year repair will be funded separately from the
longer-term *“capital improvement” project. However, a long-term
solution needs to be implemented within the 5 year timeframe this
maintenance buys. This report examines what the alternatives are for the
long-term solution.

The travelway over 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
approaching the bridge,( this is also false. one the downriver side the
Topsham sidewalk is 100’ plus feet and on the Brunswick side it is 300’
plus feet away from the bridge. the existing truss carries a single
sidewalk on the west side of the bridge. Because the outer 2 feet of the
shoulders is made of an open steel grid, the usable shoulder width for
bicycle travel is reduced to just 2 ft.

This bridge is eligible for listing on the National Register of Historic
Places as part of the Brunswick-Topsham Industrial Historic District. It
is also adjacent to the National Register-Listed Pejepscot Paper
Company 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. (none of this
seems relevant- since none of the accidents happened on the bridge and
a new bridge improves none of the intersections where the accidents
happened- why include it? And if you do include it please explain how a
new bridge with increased speeding will help?)






Teporveaoew

Figure 2: This report uses technical terms to describe various parts of the bridge.
The superstructure is what many think of as a ‘‘bridge”’, including the 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 floorbeams, stringers, and sometimes crossbeams. The floor system
carries load from the deck to the truss bottom chord.



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. (this [ have serious
concerns with. The purpose keeps changing. It was originally an
improvement and all notices to tribes, historical etc. went out with the
original purpose. If the purpose has changed the process should start
from the beginning again. Again the structural condition was not poor
when this process started. A study needs to be done to prove that any
pedestrian improvements are required- (they are not and MDOT
guidelines say any bridge over 200’ does not require 2 sidewalks. Bike
lanes can be equal with either bridge.

If one writes the purpose to fit the outcome they get the out come. This
is not acceptable!



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. (again is it MDOT’s policy to remove all Fracture critical
bridges?)

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. (There are six mid-block cross
walks from Route 196 to the bridge and at least that many on Maine
Street in Brunswick. MDOT’s sponsored bike path across from the
Topsham town hall just had one installed. A pedestrian study needs to
be done. If one looks at pedestrian patterns a second side walk does not
stop the requirement for mid block crossings.



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.

The No Build alternative was also considered. The No Build alternative
was included as a benchmark against which the impacts of other
alternatives can be compared. Short-term maintenance and minor
rehabilitation is considered as part of the No Build alternative.

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, right of way, and utility impacts; maintenance of traffic,
constructability, maintainability, geotechnical site conditions; and
construction, life cycle, and user costs.

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. Steel girder bridges are easily the most cost- effective new
structure type for this site. To increase the life span of the new structure,
the concrete deck would likely be reinforced with Glass Fiber
Reinforced Polymer (GFRP) rebar and the steel girders would be
metalized. Metalization of the girders will reduce corrosion from spray
from the

Figure 4: Artist's rendering of a steel girder bridge



turbulent river beneath the bridge. The new bridge would have concrete
wall abutments and solid shaft piers, all founded on the shallow bedrock
at this site.

Any new bridge would include 11 foot lanes, 5 foot shoulders, and 5
foot sidewalks on each side. Having sidewalks on both sides of the
bridge would connect the existing sidewalks on the approaches and
would improve safety by reducing the need for pedestrians to cross the
road. Having 5 foot shoulders and no adjacent bridge railing or truss
verticals would dramatically improve the bridge for bicyclists. The
current bridge has only 2 foot paved shoulders.

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 $1 million is included in the estimate for each new
bridge to account for this trestle. 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.

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 is recommended if a new replacement bridge
ends up being the preferred alternative, 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.

Figure 5: Rendering of a Possible New Bridge

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
ofthebridgelightingduringfinal 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 old truss 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 tremendous user costs 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. Unfortunately, this also increases the
riverimpactsevenfurther —
thisalternativewouldneedaworktrestleandatemporary 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).



Alternative 1 Summary:

New 800 ft bridge on the existing alignment

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

Construction Cost: $16 million

Life Cycle Cost: $16.7 million

Construction Duration: approximately 3.5 years

Maintenance of Traffic: on-site temporary detour

River Impacts: temporary work trestle, temporary bridge, 4 in-
water piers, new
slopes at abutments

Meets Purpose and Need



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. This structure 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. Also, the
existing hydraulic clearance over the river would be maintained as a
minimum.

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.

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.



Figure 6: A Possible Curved Upstream Bridge
The construction cost of this alternative is estimated to be $13.,000,000.

The life cycle construction cost of this alternative (Alternative 2 —
Replacement Bridge on Parallel 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.

Alternative 2 Summary:

* 835 ft replacement bridge on a curved, upstream alignment



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

Construction Cost: $13 million

Life Cycle Cost: $13.7 million

Construction Duration: approximately 2.5 years

Maintenance of Traffic: on existing bridge

River Impacts: temporary work trestle, 4 in-water piers, slopes at
abutments

Meets Purpose and Need



Alternative 5: New 800 ft Bridge on Parallel Downstream Alignment

Alternative 5 i1s 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.

REHABILITATION ALTERNATIVES



Alternative 3 and Alternative 4 are both rehabilitation options, where the
existing truss bridge is repaired. Detailed inspections of the truss 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” (because
of “newly drafted Purpose and Need” this alternative has still not been
seriously looked into) for this project, which were described above.
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These repair needs will be described here, and the differences between
the two rehabilitation alternatives will be discussed later. The needs are:

1. Replace existing bridge deck with a new reinforced concrete bridge
deck with an integral concrete wearing surface. This includes the
removal of the badly deteriorated transverse cross beams seen in 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.



3. Replace the bridge joints. Although these were replaced in 2015,
replacement of the existing deck will require these to be replaced.

Figure 8: Deteriorated cross beams & deck

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






Figure 10: Hole in floorbeam

Figure 9: Deteriorated floorbeam

5. Replace portions of the bottom chord of main trusses due to corrosion
and distortion from pack rust, as seen in Figure 11.



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

Figure 11: Bottom chord corrosion and debris



7. Replace all existing utility brackets that support the conduit and water
lines on the truss. See Figure 12.

8. 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.

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

10. Repair areas of stone masonry with missing and loose stones at the
south abutment by encasing the masonry in concrete due. See Figure 13.

Figure 12: Utility brackets

11. 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 14.

Figure 13: Abutment masonry Figure 14: Damaged concrete pedestals

Once all of the listed repairs are completed, the structure will meet all
design strength requirements for the foreseeable future. All repairs
would be completed using modern design standards and construction
practices to help them last as long as possible. (So this is Prudent?)



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. Some of the main
truss members already have borderline load ratings, so increasing the
weight of the structure is not acceptable. To improve durability of the
new deck, it would likely be reinforced with non-corrosive GFRP rebar.
A comprehensive drainage system would be added to limit moisture and
salt on the lower parts of the truss; the existing deck has open drainage
which lets salt and water from the road drop right onto the steel. (this
needs further study. There are other alternatives that exist that provide
light weight and are able to be paved

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. 10 ft travel lanes with 5 ft
shoulders for bicyclists were considered briefly but dismissed






as an option. The Department considers these narrower travel lanes as
less safe given the high traffic volume, almost 19,000 vehicles per day,
this bridge has. (this is not acceptable. I require more details then the
Department decided. The bridge is posted at 25 mile per hour. We want
safe slow traffic not a highway. Please provide studies and sources. We
also know the Department wants a new bridge. The burden of proof is
on the Department and statements like this do not build the department
credit.



A full road closure is needed to complete all major truss rehabilitation
activities except painting. The construction and traffic disruption
duration for this alternative is approximately 20 months. The user costs
and other impacts require a temporary bridge for this alternative. When
the temporary bridge is added in, construction duration for this
alternative is approximately 3 years. (has serious thought been given to
using the bypass? It takes an extra 2 minutes to drive around. With
proper signage and a temp light at the elm street bipass connection in
Topsham this is a feasible alternative if it cuts down on the closure time
significantly.

Rehabilitating the existing truss would preserve the existing river flow
conditions and would have the least permanent environmental, right of
way and utility impacts. It would also have the least impact to the
National Register-Eligible historic bridge and districts. However,
construction of a temporary bridge will still have temporary
environmental impacts. Utilities on the truss will have to be temporarily
relocated on the bridge during the rehab process.

Despite all efforts, a bridge rehabilitation will probably still 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 about 8 months, and each deck replacement will disrupt traffic
for about 6 months. (yes maintenance is required. The deck option needs
further study and all road maintenance causes disruption. Main Street
Topsham was paved this summer and it took over 2 months of
disruption.

Based on past performance of the modern paint systems used by
MaineDOT on similar truss bridges that also had pack rust, the truss will
need to be painted about every 20 years. The current paint systems used
today perform very well, replacing the previous lead-based paint
systems. The paint successfully seals the steel and stops corrosion when



installed. It spans the seams of the built-up steel members and prevents
water and air from getting to the steel. However, once the paint cracks at
all, existing pack rust will immediately reactivate (see Figure 15). The
existing truss has pack rust in (see Nathan Holt’s reply)



Figure 15: Pack rust is corrosion in the numerous locations. To effectively
maintain crevice between two plates of steel that are



structures with this condition, paint systems need

replacement more frequently. Painting a truss like

bolted or riveted together. As the rust progresses, it gradually pushes the pieces of
steel apart, bending them and sometimes

this currently costs an estimated $4,000,000. To breaking bolts or rivets. The
only way to

prevent pack rust and other corrosion issues from destroying the truss,
future paint jobs would have to be budgeted for and done on a regular
cycle.

truly fix pack rust is to take apart the plates of steel and clean them, which is usually
not feasible.

Use of GFRP reinforcement would extend the life of a bare concrete
deck, but without a high performance membrane and paved wearing
surface that can be regularly replaced, 50 years of life is a good estimate.
Based on the historic performance of similar aged bridges (currently 85
years old) and the age of the most recent major substructure
rehabilitation (2006), additional substructure rehabilitations would be
expected at years 20 and 50 following this current project.

Besides these major future maintenance efforts, there will be more
frequent smaller repair efforts needed on the steel, bridge joints, and the
aging substructure. This truss will also

require Routine and Fracture Critical Bridge Inspections, costing about
$60,000 every two years.(can I get details on this... this seems
extremely high- MDOT just did 2 inspections this summer and it cost
$60,000 for a truck and two guys? They wrote an excellent report in less
then 2 weeks. Please provide a detailed breakdown of costs and man
hors. These inspections will also disrupt traffic, requiring a single lane
closure for 1 to 2 weeks. If cracks in fatigue sensitive or fracture critical



members are found in these inspections, more frequent inspections or
immediate repairs will be required.

Alternative 3: Rehabilitation of Existing Steel Truss Bridge:

Alternative 3 would rehabilitate the existing truss as outlined above. It
would still have only one sidewalk, so pedestrian mobility and safety
would not be improved. (this is a false statement and used only to
disqualify this option. The open grid decking along the outside of the
existing shoulders would be replaced with a solid concrete deck,
improving the situation for bicyclists. However, the shoulders would still
be only 4 feet wide and the railing right at the edge of the shoulder
restricts the useable width for bicyclists even more. how is a railing any
different then a 9” curb- ones bike peddle is still restricted by the same?
It would still not be a very good bridge for bicyclists. Therefore, this
alternative does not fully meet the pedestrian and bicyclist portion of the
Purpose and Need for this project. Again if one changes the purpose and
need to fit the desired outcome of course it doesn’t. There are feasible
and prudent options and a lot more studies that are required before this
statement can be thrown out there.

The construction cost of this alternative is estimated at $15,000,000.
This cost includes a 15 percent contingency above the repair work that
has already been identified. Rehabilitation projects nearly always
discover issues not previously found in inspections, causing budget
overruns.

The overall life cycle construction cost of this alternative, including
estimates for all future maintenance on the truss out to 75 years of life, is

projected to be $20,800,000.

Early in the investigation of alternatives at this site, this alternative was
examined as a 30 year rehabilitation and either maintaining one lane of
traffic on the bridge or allowing a 5 to 7 month bridge closure. A

replacement after 30 years would yield the lowest life cycle cost of any



rehabilitation option. Given changes to the rehabilitation scope since the
latest bridge inspection and recognition of the user costs of the
maintenance of traffic options, the initial cost of this alternative now
must include a temporary bridge. The originally estimated construction
cost of $8 million to rehabilitate the bridge now is $15 million after
adding a full floor system replacement and an on-site temporary bridge
detour.

Summary of Alternative 3:

e Rehabilitation of existing steel truss bridge

e 11 ft travel lanes with 4 ft shoulders each side and a 5 ft sidewalk
on the West side

e Construction Cost: $15 million

e Life Cycle Cost: $20.8 million

e Construction Duration: approximately 3 years

e Maintenance of Traffic: on-site temporary detour

* River Impacts: temporary bridge, Abutment 1 repair work

* Does not meet Purpose and Need (pedestrian needs)
Alternative 4: Rehabilitation of Existing Steel Truss Bridge
with Added East Sidewalk



Alternative 4 is also a rehabilitation of the existing truss, but with a
second 5 foot sidewalk added on the opposite side of the bridge.
This fully addresses the pedestrian issues at this site. Like
Alternative 3, bicyclists would have 4 foot shoulders with adjacent
traffic rails, a

less than ideal situation. However, this would still be better than the
current condition for bicyclists. Alternative 4 adequately meets the
Purpose and Need for this project. (so in the above one side walk option-
the bike lanes are not adequate but on this one they aren’t? One can’t
use the same argument for and against the same Purpose and needs. I
have repeatedly asked for a study that proves a second side walk is
necessary. If a proper study was done it would show that mid block
cross walks are necessary- on the Topsham side the next block is 1/2
mile to Elm Street. There are solutions like under the abutments(below
the bridge cross walks)... This needs further study.



To add the additional weight of a second sidewalk, weight must be taken
off the truss somewhere else. The existing bridge deck would need to be
replaced with a new lightweight concrete filled Exodermic deck.(if this
deck will last 75 years with maintenance and without the second side
walk take pavement- why wasn’t it used in the first rehab option? An
Exodermic deck system can be as much as fifty percent lighter than a
conventional concrete deck of the same span. An Exodermic deck has
exposed steel on the bottom of the deck, so future maintenance would be
anticipated. Other lightweight deck configurations were also considered
this 1s great- can you provide a list and explanation of each option
considered, its pros and cons, cost and why it was ultimately not used.
DETAILS. but no others were found light enough without even more
expense. This alternative includes the addition of new structural steel
framing, concrete deck, and pedestrian rail for the added 5 ft wide
sidewalk on the east side of the bridge. Between the more expensive
deck and the new sidewalk and framing, this option will have a
construction cost about $2,000,000 more than Alternative 3.

The estimated construction duration for this alternative is approximately
3 years (similar to Alternative 3).

Hydraulic conditions, environmental impacts, right-of way impacts,
utility impacts, maintenance of traffic and maintenance concerns for
Alternative 4 would be the same as those noted for Alternative 3 with the
exception of the impacts to the NR-Eligible Historic Bridge and
Districts. The additional sidewalk is an addition that is not part of the
NR-Eligible Historic Bridge.

The construction cost of this alternative is estimated at $17,000,000. The
life cycle cost of this alternative, including estimates for all future
maintenance on the truss out to 75 years of life, is estimated to be
$23,200,000. Every figure in this needs an appendix that breaks it down
to specifics, materials, man hours, contingencies, etc...

Summary of Alternative 4:



Rehabilitation of existing steel truss bridge with added east
sidewalk

11 ft travel lanes with 4 ft shoulders and 5 ft sidewalks each side

Construction Cost: $17 million

Life Cycle Cost: $23.2 million

Construction Duration: approximately 3 years

Maintenance of Traffic: on-site temporary detour

River Impacts: temporary bridge, Abutment 1 concrete work

Meets Purpose and Need

Repurpose Existing Bridge and Build a New Replacement
Bridge

An additional alternative suggested by the public was to ‘Restore
and repurpose the historic bridge for pedestrian and bicycle use,
and as a public historic park. Build a new bridge on alternative
alignment.’ This is a combination of two alternatives discussed
above, Alternatives 2 and 3. All work to preserve the existing
bridge under Alternative 3 would still be required, except possibly
rehabilitating the sidewalk. Conservatively, the construction cost of
this rehabilitation could be reduced to $9.5 million (with the
removal of the sidewalk), and there would be no need for a
temporary bridge. This alternative would also require the cost of a



new replacement bridge, Alternative 2, at $13 million, for a total
construction cost of $22.5 million. The question of future
ownership and maintenance responsibility for the truss would

have to be addressed. Also, the effect on river water levels from having
more piers permanently in the river channel would need investigation.

MAINTENANCE OF TRAFFIC

Four options were investigated to maintain traffic at this site during
construction. They are not all feasible for all of the bridge improvement
alternatives. Specifics for each alternative, along with estimated traffic
disruption durations and user costs, are discussed later in this report.

1. Complete road closure with a detour. Detour all traffic along U.S.
Route 1, State Route 196, and State Route 24. Can this be
explained and the cost of $22,000 per day be broken down as with



the increased speed in which the rehab could be achieved?

2. Single lane closure with staged construction. One way, southbound
traffic will be carried across the bridge on a 12 foot travelway and
all northbound traffic will be detoured. This option can only work
for certain construction activities, like painting. This traffic control
method has been used successfully in the past on the Frank J.
Wood Bridge.

3. On-site detour on temporary bridge. Construct a 2 lane temporary
bridge parallel to the existing bridge and detour all traffic onto it.
Traffic would only be disrupted during the construction of tie-ins
to the existing roadway and to the new roadway upon conclusion
of the project. These disruptions could be limited by requiring
work be done during off-peak hours. Construction and removal of
the temporary bridge would likely extend the total construction
duration by about 1 122 years (1 construction season for
construction of the temporary bridge and half a season for its
removal). The cost for a temporary bridge is estimated to be about
$4 million.

4. New alignment. If a new bridge is constructed on a new alignment,
the existing bridge could be used to maintain traffic during
construction. Traffic would primarily be disrupted during
construction of the final tie-in. Again, this could be mitigated by
requiring work during off-peak hours. This option would result in
the least traffic disruption.

Staged construction maintaining two-way traffic is not feasible due to
the existing structure type and needed rehabilitation repairs. Alternating



one-way traffic is not feasible because of the traffic volume and
proximity of signalized intersections.

Traffic disruption results in indirect costs to the users of the bridge and
to the surrounding businesses. A user cost may be estimated for the
delays to the traveling public, assigning a dollar value to the disruption.
Daily user costs were prepared by MaineDOT estimating costs
associated with delays at intersections and additional miles traveled. The
user cost for a complete road closure is estimated at almost $22,000 per
day, while the user cost for a northbound lane closure is estimated at
over $10,000 per day. This cost will be compared with that of a
temporary bridge to determine whether paying for a temporary bridge is
justified for a given construction alternative. (can we see this in details?)




UTILITIES

A hydropower dam operated by Brookfield Renewable Energy Partners
(Brookfield) is located about 500 ft upstream of the existing bridge
crossing. No impacts (including hydraulic impacts) to this facility are
anticipated for any of the bridge improvement alternatives investigated.

Overhead utilities and a water main are carried by the existing bridge.
Temporary support or relocation of these facilities within the limits of
the existing bridge would be needed during a bridge rehabilitation.

With a bridge replacement, these facilities would need to be relocated.
Some of the utility poles in the approaches would also need to be
relocated. The overhead utilities would need to transition to underground
in the approaches close to the replacement bridge ends. The overhead
utilities and the waterline would be carried on the bridge below the
bridge deck, between girders, out of sight.

RIGHT OF WAY



A bridge rehabilitation or bridge replacement on the existing alignment
would not require permanent property impacts. However, temporary
property rights would be needed for any temporary bridge.

Construction of a replacement bridge on a new upstream alignment
would require permanent property acquisitions of parts of two properties
on the west side of the south approach and one property on each side of
the north approach. The south approach property impacts would include
reconstruction of a retaining wall between the drive entrances to the
small Fort Andross parking lot and the Brookfield hydroelectric station
at the dam. The 250" Anniversary Park located at the southeast corner of
the bridge is a Brunswick town park constructed on land leased from
Brookfield. The only park impacts would be fill slopes within the
existing State-owned right of way. The north approach would have a
new 130-ft-long retaining wall along the northwest approach to limit
impacts to the property and parking area. Reconstruction of the drive
entrance to the Bowdoin Mill complex will require impacts beyond the
existing MaineDOT right of way.

Temporary property rights would be needed to construct work access
platforms like work trestles. These rights would be similar to temporary
rights needed for a temporary bridge.

Additionally, for an upstream bridge replacement alternative, the
abutments and three of the four bridge piers would be located within the
limits of the Federal Energy Regulatory Commission (FERC) Boundary
of the dam. Temporary property rights would be needed for construction
access along the north side of the approaches and within the FERC
Boundary.



ENVIRONMENTAL

Endangered species such as the shortnose sturgeon and Atlantic sturgeon
spawn in the project area. This project is within Essential Fish Habitat
and permanent and temporary impacts need to be avoided or minimized.
In-water work must be avoided during crucial migrating periods. This
restriction is in place from April 7 to August 30, and will be a substantial
constraint on construction durations. Impacts to the Brunswick Fishway
at the Brookfield dam will be avoided and requests to shade the Fishway
from moving shadows produced by construction equipment and the
traveling public will be considered.

The existing bridge is eligible for listing on the National Register of
Historic Places as part of the Brunswick-Topsham Industrial Historic
District, which is considered National Register- Eligible. It is also
abutting the National Register-Listed Pejepscot Paper Company Historic
District.



If a temporary bridge is used to maintain traffic for either a bridge
rehabilitation or bridge replacement, then temporary environmental
impacts would occur within the existing Androscoggin River.

Construction of a new replacement bridge would have environmental
impacts that would need to be minimized or mitigated. Permanent
impacts would include the piers and pier foundations within the channel.
Foundation locations should avoid the Brunswick side powerhouse
outfall river channel that leads to the dam fishway by taking advantage
of ledge outcrops where possible.

Figure 3: Two types of temporary impacts






Also ifatemporaryworktrestleisneededfortheconstructionofa
newreplacement bridge or to rehabilitate the existing bridge, temporary
environmental impacts would occur and would need to be addressed.

Historic impacts and avoidance and minimization strategies will be
determined through the ongoing Section 106, 4(f) and NEPA processes.

LIFE CYCLE COST ESTIMATE

Life cycle costs are considered in the comparison of bridge improvement
alternatives. A life cycle cost estimate (LCCE) totals all estimated bridge
costs throughout the life of each bridge improvement alternative and
translates them to current dollar equivalents. The LCCE accounts for
estimated construction costs on the current project and the translated
present value of anticipated future inspection, maintenance, and
rehabilitation. It also accounts <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>