Memorial Bridge Historic Structures Report
Tab G. Alternatives Discussion

I. Memorial Bridge (Including Maine Approach)®’

a. Preferred Alternative: “Modified” Replacement In-Kind of the Lift
Span

This proposed action will involve complete replacement of the movable lift span and
rehabilitation of the flanking fixed trusses and towers of the Memorial Bridge. The proposed
replacement of the lift span will largely mirror the historic appearance of the existing lift span,
by replicating the structure’s most visible character-defining laced members. Under this
“modified” replacement in-kind, a new truss for the lift-span will be constructed whose members
will consist of both replications of the historic laced members and new modern, rolled, welded
shapes. Consultation with the cultural resource agencies in both states was performed in
identifying the bridge elements to be replicated in the new lift span. Specifically, the historic
laced member appearance will include the vertical and diagonal members at the sides of the
trusses and the sway bracing and upper lateral bracing between the trusses (Figure G-1, Figure
G-2, Figure G-3, Figure G-4). The top and bottom chords will be a box of rolled shapes with
welded plates. The flooring system below the deck will also consist of modern rolled members
with bolting and welding as necessary. The existing bridge has riveted steel connections, which
is no longer a prudent practice. The new lift span will have gusseted connections secured with
bolts, nuts, and welding. The mechanical components of the lift span (machinery, sheaves,
trunnions, and ropes) and electrical components of the bridge will be completely replaced, while
the lift span is raised in the up position.

Structural rehabilitation of the adjoining truss spans will consist of replacement or strengthening
of the severely deteriorated roadway steel framing and replacement of the deck. The project will
include blast cleaning and painting of all structural steel. The original bridge was designed to
accommodate the equivalent of today’s HS-15 design loading (a 27-ton three-axle tractor truck
with semi-trailer). The proposed rehabilitation will increase the live loading on all spans of the
bridge to HS-20 live loading (a three-axle truck weighing 36 tons). The roadway cross-section
will remain the same, with two 14' travel lanes and two 6' sidewalks. The lift span replacement
is not anticipated to require any structural steel repairs or painting for at least twenty years.

3 Information in this section is based on the 12/2007 Draft Environmentl Study/Draft Section4(f) Evalutation
prepared by HNTB for the NHDOT.
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Figure G-2: Cross-section View Ildentifying Elements of the Truss System
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Figure G-4.: Photo-simulation of Proposed New Lift Span

As part of the project, the operator’s control house will be relocated from its current location
atop the lift span to the south tower above the approach roadway to improve safety, access to
sanitary facilities, and operator visibility.
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Roadway and sidewalk safety will be enhanced by the replacement of the open steel grid decking
on the lift span with a solid surface, full deck replacement on the flanking trusses, and repair of
the bridge railing and replacement of the timber planking on sidewalks to provide better slip
resistance on the truss spans and Kittery Approach spans. The deck on the Kittery Approach
spans will be repaired. Concrete patching and repairs on the bridge piers will be staged from a
barge or will be performed by workers on foot on the Badgers Island shoreline. The project also
includes minor repairs to the bridge fenders that will involve repairs above the waterline of the
Piscataqua River.

b. Alternatives to the Proposed Action

A wide range of alternatives for the Memorial Bridge were considered during the conceptual and
preliminary design phases of the project. The conceptual design study considered a range of
build alternatives, from limited bridge rehabilitation to full bridge replacement. The conceptual
design study resulted in screening of the build options to two bridge rehabilitation options for
further consideration during preliminary design: lift span rehabilitation and lift span replacement.
During the preliminary design phase, concern for Section 4(f)/Section 106 resources led to
evaluation of a number of variations on these two alternatives to minimize cultural resource
impacts.

Alternatives that were considered during conceptual design included:
e No build
e Lift span replacement
e Lift span rehabilitation
e Limited lift span rehabilitation
e New on-line vertical lift bridge
e New on-line bascule bridge
e New tunnel
e Bridge replacement off alignment

Of these alternatives, the lift span rehabilitation and lift span replacements alternatives were
carried forward. A number of variations on these alternatives were evaluated as part of the
Section 106 consultation process during preliminary design. These include:

e Preserving upper portion of the lift span, floating it off site, and replacing lift span
structure below deck

e Fabricating a new deck and steel framing system on land, floating it out to the
existing bridge, and joining it to the existing truss

e Providing a secondary support truss to brace the existing bridge

e Floating out the lift span for rehabilitation off site, and floating the rehabilitated
lift span back into place

e Replacing in-kind the existing lift span

e “Modified” replacement in-kind of the existing lift span (proposed action).
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A more in-depth discussion of each alternative follows.

No BUILD

Under the No Build alternative, structural deterioration of the Memorial Bridge and the
Portsmouth Approach Span will continue, posing a safety hazard and requiring more frequent
closures for emergency repairs or mechanical failures. Structural inspections were performed in
2003, which identified the need for emergency repairs, and inspections have been performed
every six months since that time. Emergency repairs on the Memorial Bridge were performed in
2004, allowing the weight limit of the bridge to be raised from six tons to twenty tons.
Inspections performed through the fall of 2007 identified the need for an emergency contract to
replace three counterweight ropes, which is scheduled for 2008.

Continued structural deterioration would eventually affect the load ratings for the bridge, which
already prevent, or impede some emergency responders from using it. The bridge is the most
direct route between Kittery and downtown Portsmouth. Further weight restrictions could
completely prohibit access to the bridge by larger emergency vehicles and larger trucks. Kittery,
the Portsmouth Naval Shipyard, and the City of Portsmouth, and other surrounding communities
(including Newington and Rye) have cooperative emergency response agreements, and the
preferred route of first responders between downtown Portsmouth and Kittery is the Memorial
Bridge. Over time, if no repairs are performed, the bridge could be permanently closed to
vehicular traffic and may not be operational to accommodate navigation on the Piscataqua River.

Failure of the mechanical components of the bridge would result in the bridge being stuck in
either the open or closed position, which could represent a substantial disruption to roadway
and/or navigational traffic in the region. Failure in the closed position could impact critical
wintertime fuel deliveries for the New England region, shipments to upstream industrial users,
and commercial fisheries. During the summer, the channel is also heavily used for recreation
and tourism charters. Failure of the bridge in the open position would disrupt the flow of traffic
to and from the Portsmouth downtown area that adjoins the bridge site. The bridge is heavily
used by local vehicular traffic making trips between Portsmouth, Badgers Island, and Kittery,
including commuters to the Portsmouth Naval Shipyard. The bridge is an important corridor for
pedestrians and cyclists and represents the only crossing of the Piscataqua River in this region
for these users.

Because the bridge is a critical transportation route for vehicular and navigational traffic, this
alternative does not meet the project purpose and need.

MODERN LIFT SPAN REPLACEMENT

Replacement of the lift span using modern construction was considered. Instead of the lacing on
the verticals, diagonals, sway bracing, and upper laterals, these steel elements on the new lift
span would consist of solid rolled members. This alternative would be less expensive than the
proposed action and would be less costly to maintain than the lift span rehabilitation. However,
based on consultations with cultural resource agencies and the Section 106 consulting party, this
alternative was dismissed because of the aesthetic impacts on the National Register-eligible
Memorial Bridge Historic District and the National Register-eligible Portsmouth Historic
District. Other variations of this alternative that replicate the lacing on the original structure to
varying degrees were further developed and considered.
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LIFT SPAN REHABILITATION

An alternative that would involve only rehabilitation of the movable lift span portion of the
Memorial Bridge was evaluated. After the initial evaluation of alternatives, this alternative was
carried forward, along with the proposed lift span replacement, for further consideration. This
alternative would increase the live loading on the bridge to HS-20 (a three-axle truck weighing
36 tons), but the lift span rehabilitation would have a considerably shorter design life than the
replacement lift span. This alternative would have fewer impacts to the historic bridge, which is
eligible for listing in the National Register of Historic Places.

However, the lift span rehabilitation will require miscellaneous steel repairs within ten years and
at a frequency of every five years after that. This alternative is also anticipated to require more
frequent painting and repair activities and is estimated to require repairs ten years earlier than the
lift span replacement. This is primarily due to the built-up steel members that allow moisture to
infiltrate the gaps between steel members and cause deterioration.

The drawback to this alternative is the shorter design life relative to the decrease in construction
cost, which is estimated to be approximately $4.7 million less than that for the replacement of the
lift span (proposed action). Long-term maintenance costs for the lift span rehabilitation over 54
years are estimated to be approximately $12.6 million more than the proposed action. Moreover,
even with these expenditures, the structural integrity would be compromised by retaining the
original steel of the bridge that has been infiltrated with chlorides, particularly the critical lower
chord of the lift span, and retaining other deterioration at panel points connecting the diagonal
members. It is not possible to replace these without compromising the structural integrity of the
structure. This older structure is particularly fracture-critical below the existing lift span deck,
due to corrosive effects of de-icing salts over the years. The rehabilitation would be performed
by adding new steel, which will increase strength, but not prevent continued deterioration of the
existing steel.

This alternative is not prudent based on the higher maintenance costs when compared to the lift
span replacement comprised of solid members. It is also not prudent based on the risk of future
deterioration of the lower truss chord that could be detrimental to safe bridge usage. For these
reasons, this alternative was not selected.

Limited Bridge Rehabilitation: The limited bridge rehabilitation would rehabilitate, but would
not replace, the decking and steel grid and steel roadway framing. A major drawback of this
alternative is that it would have the shortest life span of the alternatives evaluated and would
require additional investments in fifteen years. It also would maintain the poor ride quality and
would not eliminate inherent safety concerns of the existing open steel grid deck. Under this
alternative, the requirement would remain for cyclists to walk their bicycles over the bridge. For
these reasons, this alternative was not carried beyond conceptual design for further consideration.

Bridge Replacement (Vertical Lift Bridge and Bascule Bridge) On Existing Alignment: A
new replacement bridge (both a vertical lift bridge and bascule bridge) on the same alignment as
the existing bridge was considered. The bascule bridge option would involve a double-leaf
bascule design. This option would involve a lower vertical clearance than the existing bridge
when in the closed position, unless considerable right-of-way was acquired. For these reasons,
the bascule bridge option was determined to not be a reasonable replacement option. The
vertical lift bridge would involve a Warren truss lift span supported by concrete lift towers. For
the vertical lift bridge option, both flanking spans of the Memorial Bridge and the Kittery
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Approach spans would be replaced. The drawbacks to the replacement bridge alternative include
increased costs and impacts. A new bridge would incur greater impacts on the National
Register-eligible bridge historic district and other eligible resources. Bridge replacement would
also require a long-term bridge closure and disturbance to the river bottom for construction of
new bridge piers. For these reasons, the alternative for a new replacement bridge was not carried
beyond conceptual design for further consideration.

Tunnel: A tunnel alternative under the Piscataqua River was evaluated to replace the existing
bridge crossing. A major drawback of this alternative is that it would be the most costly to
construct (approximately $40 million more than the proposed action) and would require a long-
term closure of the river crossing. Other major disadvantages of the tunnel alternative are the
changes to the historic character of the area and the need for substantial right-of-way takings for
construction of the tunnel entrance and exit, particularly on the Portsmouth business district. For
these reasons, this alternative was not carried beyond conceptual design for further consideration.

Bridge Replacement Off Alignment: Replacing the Memorial Bridge on an alternative
alignment may avoid the use of the historic bridge, but would incur substantially greater impacts
to the surrounding areas, including the National Register-eligible Portsmouth Historic District.
The area surrounding the Memorial Bridge is densely developed, particularly on the Portsmouth
side, where multi-level development extends to the waterfront areas on the west side of the
bridge. A new bridge on a westerly alignment would impact the Harbour Place development and
marina, and an easterly alignment would impact historic Prescott Park. On Badgers Island, a
new alignment to either the west or east would impact several businesses and residential
properties along U.S. Route 1. This alternative would also involve greater impacts to natural
resources in the Piscataqua River and could also impact the John Paul Jones Memorial Park in
Kittery. A new alignment would require constructing new piers within the river and building
approach roadways along the shorelines in both New Hampshire and Maine. An entirely new
bridge structure on a new alignment would also be substantially more costly than the proposed
action and would take longer to construct, resulting in extended conflicts with marine traffic.
Moreover, this alternative would not address the repairs that are needed to the existing bridge to
allow it to operate or remain in place. For these reasons, this alternative was not selected.

Preserving Upper Portion of Lift Span, Floating It Off Site, and Replacing Lift Span
Structure Below Deck: Preserving the upper portion of the lift span, floating it off site for
rehabilitation, and replacing the lift span below deck was considered. However, this alternative
would pose logistical concerns regarding the float-in/float-out scenario, the availability of an off-
site construction staging location, and the structural welding of the newly constructed lower
bridge with the rehabilitated lift span structure. This alternative would also involve greater
traffic disruptions due to the length of time required for the float-in/float-out scenario and
welding of the rehabilitated lift span and new substructure. This alternative is also estimated to
cost approximately $2.7 million more than the proposed action. For these reasons, this
alternative was not carried forward for further consideration.

Fabricating a New Deck and Steel Framing System On Land, Floating It Out to the
Existing Bridge, and Joining It to the Existing Truss: This alternative would involve
retaining the lift span truss and fabrication of a new deck off site. This alternative would provide
the same improvements to the lift span as the lift span rehabilitation alternative. It only varies in
the method used to reconstruct the roadway deck and associated steel framing. There are a
number of issues associated with this alternative. If the entire existing roadway is removed to
allow for a new deck system to be floated into place, no members would span from the upstream
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side of the truss to the downstream side of the truss for a 300-foot length. This would create a
temporarily unstable bridge structure that may collapse. Temporary bracing schemes were
investigated to maintain stability of the truss during a complete deck removal, and these were
determined to be impractical since the contractor would not be able to work around the required
temporary bracing. Another issue is the tolerance required for the connections of a new deck
system to the existing lower chord of the truss. The ability to align all the structural steel
members with the existing framing would be virtually impossible. Even the use of slotted holes
and oversized washers would not be sufficient to overcome the construction tolerance issues.
For these reasons, this alternative was not deemed feasible, and was not carried forward for
further consideration.

Providing a Secondary Support Truss to Brace the Existing Bridge: This alternative would
provide the same improvements to the lift span as the lift span rehabilitation alternative. It only
varies in the method used to maintain the structural integrity of the truss during construction.
Additionally, the final constructed condition would result in wider bridge piers in the river. This
alternative would require widening the piers in the Piscataqua River to support the secondary
truss. This alternative would present environmental concerns for work in the river, related to
disturbance of the river bottom and potential impacts on water quality and aquatic life. For this
reason, this alternative was not carried forward for further consideration.

Float out of the Lift Span for Rehabilitation Off Site and Floating Rehabilitated Lift Span
Back Into Place: This alternative is the same as the lift span rehabilitation, only the
rehabilitation work would be performed off site. The time that would be required to remove the
lift span, float it to a land-based repair staging area, create temporary shoring, perform the
repairs, and float the span back out to the bridge is anticipated to take at least seven months. If
the lift span were to be removed, the contractor would rely on barges and detour routes to move
materials and workers around the project site, and the lift span would not be available for
construction access to the site. During this time period, the lift span would also not be available
for use by motorists or pedestrians. Because of the increased risks associated with handling the
truss, inefficient construction access (and the associated cost premium), and inconvenience to the
public, this alternative was not deemed to be prudent and was not carried forward for further
consideration.

REPLACEMENT IN-KIND OF THE LIFT SPAN

An alternative that would completely replace and replicate the structural framework on the
historic moveable lift span portion of the Memorial Bridge was evaluated. This alternative is
similar to the “modified” in-kind replacement (proposed action), except that all of the structural
steel elements would be replicated. This alternative would also replace in-kind the upper and
lower chords, situated at the tops and bottoms of the trusses, and the lower laterals, between the
trusses and below the roadway deck. The drawbacks to this alternative are the increased costs,
which would be approximately $2.3 million greater than that of the proposed “modified”
replication in-kind of the lift span. The cultural resource agencies agreed that the “modified” in-
kind replacement replicates the highly visible character-defining structural elements of the lift
span. In addition to increased costs, reasons for not replicating the upper and lower chords
include the fact that the cross lattice members would present an increased opportunity for pack
rust and corrosion and would also leave the chords open for roosting by birds. This roosting
would contribute to corrosion, as the droppings are corrosive. For these reasons, this alternative
was not selected.
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C. Preferred Alternative Sketches

Memorial Bridge
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Figure G-5: General Plan and Elevation
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Figure G-6: Demolition: General Plan and Elevation
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Figure G-7: Demolition: Typical Cross Sections
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Figure G-8: Architectural Key plan & Elevation
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Figure G-9: Control House East & North Elevations
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Figure G-10: Machinery House East & North Elevations
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Figure G-11: Gate Tenders-Sheds Elevations and Sections
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Kittery Approach

im0 Tvial

1-1-L01
| s

proerant

£0ZewT6 14 [-Mal LM

uni

L

WHAIE YIDVLYOSM ¥2AD | 100U 'S NOLYOO

R e |

S, NOIVHOTNDG | X

s Sy utmbes

— €10
‘et 01004

G1NK

Wit ON RoaTe U AYALLY - KN HLNOWSLU04 KO

NOI

X1iW# 40 1V3UNE + NOLLVINOJSNVAL 30 NG IVa3a
AUIHSdIWVH MAN 40 FIVLS

SI0HS 3901w

“USNYAS HOYO¥ddY Ad)
TIVHS S1INIVHE ONI

‘9619 L3NS I9QI¥E 335 SIVLIO L¥OddNS LMO1Y 04 °

‘0% J0VMD GOLY MLSY DL WHOSNDI TIVHS 132US TvENIONNLS 1TV

1J0w18 390148 ONILSIXI 30 TVAOR3S *1¥01°20S WILl HIONN Givd 38
OWY SONVONVLS LHOIT ONIIYME ONY SLINONOD 'ONIIVHE ONY SUIONIULS

X

€618 12IMS 390188 335 STIVLIQ WOYEHAYIQ ONY WIONIMLS N IWAIOLIS 804 *
2017964 AYI1 WIONN QIVd 3 TIVHS IVADNIW LNIV4 ONY ONIINIYM MO# 1SOJ 3WL

CSAYIGED0TS Qi ATIIL11)N4S ONINIYINIA 31 ZL04°0SS WILI MO) L201°0SS WLl HO4 3D1Né Q18

WL NI G30NIINT 38 TIWHS ‘ONIQTIN 01314 ONY *NOILYITVLSNI

WIININOIS *NOLLYIOT WIVAIH O1 SSIIO¥ INICIAGHd

*1311S WHNLINYLS GILYILUAYS ONIHSINNNJ *$IWOH ONIT1IHQ

01314 01 ONIAIT LON LAB SNIGNTONT *SHIVGIM 13315 TWUNLINELS 3131eM0D
0L G3WIN0W SIVAINIAIINI ONY HOBYT *TYIN3IVA *ININGINOI V¥ 0 1SOI IuL

‘STIHILYN ONJHIQHO 340438 TVADMAAY ONY A3IATM S, MIINIONI

3HL 404 SONIAYNO dOMS LIWGNS ONY G314 IWL NI SNOISNINIO ONILSIXZ TIW A4IWBA °

0026 ON LIIHS 3901¥E 315 ‘SNOILIIS SSOMD NIVAIAIS SNYGS HOVONAAY ANILLIM WOIdAL ¥O4 *

2048 MILI WIOND QI¥d 38 TTYHS SONINYIZ NOISNYAXI 40 ININIIVIdIY °

WOVWHAYIQ ONY ONITVIVM NYINISIQ3d *XIVAIQIS ONILSIXI 40 WADWIY

TSIION

00°0§+9E VLS
Lu0ddns 1104 LW D

XX
ans

INIEIVIAIY YA SIUVIIONT oo

11408138 ¥IWIN SILYIIONI CZZXD
FeLERE]

#0-14 = Mq

00°0k+SE VIS
440ddns 1704 1M011 D
|
NY1d ONINYHS - SNYJS HOYOHddY AM3LLIN

“SIVIYILYN
L1308L34 40 NOILYVIVLSN( DL HOI¥d O3INIUd 38 TIWHS SIOVAHNS ONIAVA

P’

17345 ONILSIXI NI S310H WYIN ONY 1[¥0 *

@

'0350408d 35V S1708 SSIWN 301S IL150dd0 NO GIUINOIY LON WAGHIY iNIVd *

*SLINIY 804 $618 13IHS 300148

23S *JL3 *SILVIA 'SUINIAAILS SY HONS JOVIHNS YVNY

INIOVIQY ANY NO JONVLSIQ WYIN(T 3WL JONTOND 1IYHS SLINIT 3SIHL  “HIVII
TWNLS 40 SLINIT ONGAZE WIRINIW STHONI 9 ISV 1V INIVd ONIISIXD JAOMTY '€

“Q3ILON ISIM¥IHIO SSINN O3LNIVY dOWS
29 TWHS 1330S LI40HLFE CIVINILWA 1335 WHNLONHLS L140ML3Y ILVOINEYS T

*SIVIYILYN ONIU3CNO IW043W IYACHdGY ONY AFIAIS S,¥ITNIONI IHL ¥OJ
SONIRVHO dOWS LIWGNS ONY Q71313 3H1 NI SNOISNINIO ONILSIXG 1 Adl¥3A 4

TIONTOIS §1vd38 AVIE §00 1T JIISInm

TVANINE 0 J0V4

Fg8-,00T
|

(3015 HOVI ‘AY@ WOV3 IV ddi}

96418 133Hs 390146 - ,08

33S LNV

NV oumn;axml/ .

SH3ld AWISYI D

04 Ave

|
T
(da1
1

“EEXSLD 03S0408d
) 92ZXr A 03S0dOYd
A |/ ® ava

TSR T N8 < 826V @ SAVIGN0013

s Avg L, ® v avg

L avg 9 Ava

TN

(dhl) €°51X010 ININIV A3 |
NOVHHAYIQ H3ONI¥LS XTVMIQLS G3S0d0dd
£ ave Z ava

+ noy sn

] [

N J

% [

uw.l. S 1

— 3 N )
o )

S¥Ild ARAUSH D —
9618 1330S 390149
335 CININIIV a3y
SNTuY38 0350408,

3) o|\
(dAL) 92Xp A 03ISOJONL

(dhL) 6 EEX§1) 035004

13015 HIVI “AVE HOYI “dAL)
ININIIVI4IY YIONLHLS
WIYAI0I'S 0ISOO¥d

00°08+§¢ *¥LS
(dAL '6 3ILON 335) _
1¥04éns 3104 1M1 D

t
f
L
) 3 D
(3015 HOY¥3 *AYE HOVI LV ‘dal)
WR/EXZAL ZXET ANINIOV A IY ONTIVHR
YIINIULS WIWAIOIS 03SOLONY
9618 13IHS 321G 335
ANZNIIV 143 OMINVIE 0ISDJON:
13IHS SIHL IININDIS W1V
0345309N5 ONY S518 13INS 300148 335
MIVdIY 934 WY3E 40014 03150d0Hd

[ w3 3

| (rqx3) “oug
00°0p+PE VIS
1404dnS 3°0¢ 1HO11 D

Z

Figure G-12: Kittery Approach — Framing Plan
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Figure G-13: Kittery Approach — Substructure Layout
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2. Portsmouth Approach Span

a. Preferred Alternative

The project includes complete replacement of the existing five-span Scott Avenue Bridge, with a
two-span steel beam structure with a cast-in-place concrete deck. The existing bridge is 120" in
length and is curved. The roadway on the bridge varies in width from 28' curb to curb (two 14
travel lanes), at the north end to 47' at the south end, where the road approaches and diverges at
Memorial Park. The road continues on either side of the park as Scott Avenue (U.S. Route 1
southbound) and Dutton Avenue (U.S. Route 1 northbound). The width of the sidewalks on
either side of the overpassing Memorial Bridge approaches will remain at 6', and the steel grating
will be replaced with solid decking. The underpassing roadway will incorporate two 12' travel
lanes with two 4' shoulders. The vertical clearance will remain the same or will be slightly
increased over the existing (12'-2") clearance.

The existing south abutment for the Memorial Bridge will be modified to support the north end
of the Scott Avenue Bridge. All of the other foundations for the existing Scott Avenue Bridge
(south abutment and five piers) will be partially removed as necessary to construct the proposed
Scott Avenue Bridge. This partial removal shall consist of removing the respective abutment
and pier stems to a few feet below the ground surface. Existing footings and/or piles will only be
removed when in direct conflict with a proposed footing or pile element to minimize
excavations.

This design will result in fewer piers under the bridge, with the five sets of existing bridge piers
replaced by one bridge pier. This will also increase the horizontal clearances under the bridge
and will remove bridge piers from the middle of the roadway and from the roadside clear zone.
The new configuration will provide fewer impediments to drivers and will create a more open
environment along the waterfront area for pedestrians. This configuration will also allow
incorporation of two 4' shoulders and a sidewalk along the north side of Daniel/State Streets
under the bridge. Fewer bridge piers will also decrease the construction duration and cost.

e m— — —

Figure G-14: Existing (left) and Proposed Por

e WY,

tsmouth Approach Spans
The area under the Portsmouth Approach is currently used for parking by the bridge operator and
gatetenders, and this parking will be reconfigured. The proposed design includes the addition of
an emergency generator under the Approach, adjacent to the Memorial Bridge abutment, which

will be used in the event of a power failure on the Memorial Bridge. This generator will be
housed in an enclosure to reduce noise.
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The cost of this component of the proposed action is approximately $1.7 million (in 2007
dollars).

b. Alternatives to the Proposed Action

Four alternatives for the Portsmouth Approach replacement were considered during the
conceptual design phase, as described in the following section. Discussion of these alternatives
is somewhat limited as consensus was reached early on the prudency and feasibility of the
proposed treatment of the Portsmouth Approach.

No Build/Rehabilitation of the Existing Bridge

Structural inspections of the bridge identified the deteriorated condition of the bridge and the
active deterioration of the concrete. The bridge was found to be structurally obsolete. The No
Build alternative does not meet the project purpose and need, and, based on the results of the
structural inspections, the rehabilitation alternative was not considered to be feasible, given the
deteriorated state of the existing bridge.

Three-Span Steel Beams with Cast-in-Place Concrete Deck

This alternative would construct two piers under the Portsmouth Approach, or one more pier
than the proposed action. This alternative is estimated to cost approximately $50,000 less than
the two-span alternative (proposed action). This alternative would slightly increase the vertical
clearance of the bridge by 3" to 12'-5", but would place a pier in the 7' clear zone for the
roadway. This pier would present a hazard to drivers and would also prevent installation of a
sidewalk along the eastbound roadway. For these reasons, this alternative was not selected.

Three-Span Cast-in-Place Rigid Frame

This alternative would slightly increase the bridge vertical clearance by 4" to 12'-6". This
alternative would construct two piers under the Portsmouth Approach, or an additional pier
within the 7' clear zone that would also prevent sidewalk installation along the eastbound
roadway. This alternative was estimated to cost approximately $250,000 more than the proposed
action. For these reasons, this alternative was not selected.

Four-Span Cast-in-Place Rigid Frame

This alternative would involve the greatest vertical clearance, at 13'-2", but would increase the
impediments to vehicular and pedestrian traffic under the bridge. This alternative would
construct three piers under the Portsmouth Approach, which would include a pier dividing the
two travel lanes and a pier within the 7' clear zone. This alternative would result in the greatest
number of piers under the bridge, which would prevent sidewalk installation. This alternative is
also the most costly, at approximately $350,000 more than the proposed action. For these
reasons, this alternative was not selected.
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Preferred Alternative Sketches

C.

$379vL ¥IGAVD ¥I0¥ID 53
S1v130 ¥30NI0 0z
SNOILYA3 T3 430419 &
NYd ONINYES o
SIUYLI0 ON[NYIE i

ININIDUO NI Y ¥I1d 9
AUNOSYR ¥31d st
INMIDMOINIIY W1SIAId HLYON "
AUNGSYW W1S303d HLUON [
ANINIOOINLIY ININLNGY HLNOS 2
S1U¥130 INIALNGY SNOINYITIISIA "
AUNOSYW LNINLOGY HLNOS oL
(£ 40 €) 5907 ONI¥0@ 6
(€40 2) 907 ON1YOB ]
(€ 40 1) $907 9ININ¥O® L
NY1d LNOAYY ON1¥OR 9
SNO(LOIS HOVOUddY ONV 31(408d AVAGYOY s
LN0AYY A3AMNS ONY NY1d 3LIS v
AYARNS AL1INVNO ONY SILON LOINOMd €
LI3HS SILON LI300¥d 2
NOTLYATI ONY NY1d TVWINID '

“ON 133HS

NO1Ld142$30 200100

S133HS 300148 340 X3IONI

a

£

ol
390148 7
eont gl

INNEY
390148 VINONIN

~

®
prscATAOV AIve

+ 3100y sn
19d ¥ NOJLON¥LSNGD B

z

T—

p——" (2°506 WALI)
§°22+¥2 Y1S QIINNOR 3104
*ATGNISSY ONLLNOLT AYAQYOY

— e . ®

SA Py

9€°p0+S0L VLS 133WLS 1INV
= 1Z°99+E2 VIS | 310N SN

9i°92 13 94
9 VSHEZ VIS
v HLNOS 948

— ‘g1va st |
— auvamem wesagor prmseson €
Tlgor A0 OA oomol we TSN suuvid) J0b = 1 :3W3s
on | an awowo| en | au Navaa] NOTIVA3 3
wonon [on | i aoomo| wel | ow  caowsq) on
ol R
i NOLIVAHTH ANV NV'1d TVIENED 3901¥8 - SNV1d 39Sd 3INIWYIID WO LLNIA
ATAININ ,01-,21
US| iowow wivis
NDISAQ 3DANE 40 NVAUNE ¢ NOLLVIYOISNVUL 4O INFWIYVEA
TAIHSJAVH MEN 40 FLVLS | 30VHD GIHSINGS
tdaL) '
-ONNOND  03S0JOYd _ L
=3 =3 1338Ls 13INva B I
=1 =1
-1 =1 Il
=¥ ,00°054 = ¥
=q W18°6b, 1188 = @
=V #19'90,£0:2€ = V _ 1
08'2.28221 = 3 LbrLb£ezZL = 3 . .
28°€B0ZIZ = N SP9G6LLZ = N | (dAL) (SEVZ°E9S WILI) | (dAL} (80VZ°S9S WILL)
96°88+50L = Id 85 Eb+b0L = 14 ' ONINIIUIS HONS Hi1A ' (4) (QIUNIVE-ATYD)
(QINIVE-AT
S 3AEND v 3AEND | GIUNIVG-ATYO) v1 1YY 390148 | VLYY HOVONddY 390148
133415 13INVD 133415 T3INVG T —m K3 NOLLONELINDS
| | | SNGTY 03uNSYIN
,29°5p = 3 ,0L°8 =13 EIRTEE! ; T To-.cen v
g ST e — i o
. . . V153034 HLYON 948 (@3X14) ¥31d oue NINLNGY K.
,00°012 = ¥ ,00°00€ = ¥ ,00°GEY = ¥ dwanuner wieos aue 3
LEE°10, 0102 = Q 4€6°05,50.61 = @ J6L°LL,0LEL = @
L92°0p,1£469 = ¥ 4BE'BE, 912 =V WLV, Ppe8Z =V 0b = .4 133 ¥ L3S 300(¥@ 335 *ONOKD NOILINHISNOD 3HL OL
pLoLLEBZZL = 3 6E'SEERZZL = 3 6£°92£08221 = 3 [ ar ONISSOMD 40 SITONY GNY LNOAYT QUOHD NOTLINMLSNOI ¥O3
SL1966112 = N 6£'020212 = N £6°266112 = N T3LON
06°Li+€9 = Id 85 Ei+p2 = 1d 85°8L+€b = Id it 8 L.
2 3A¥NY L 3A8NY b 3AYNd
8S | 31Nn0Y SN 3 1 3100y sn 8N | 31n0Y sn 4
/ (2508 WaLL) /
N 9790+VZ VLS QILNNON 3104
/ *ATONISSY ONILHOIT AYAGYOH
—_— (dAL) ONIAVY 34015 1/7
(43141 NOILdO LSVO3d|  vE " 31349N03 40 1001
CINIMLINGY 8NLS) NOILHO LSYOIHd " ] f (diL)
(2 40 2) 3INAIMIS 1IILS ONLIUOANIIY 2 % ' TIVRONIN ISH
(z 40 1) INQ3MIS IS ONIJMONII| IS 61742 13 94 5\ ' i
E£5°9L+¥2 VIS N
Y4 HIVOUddY 3001¥@ 133S bL|  OF < ‘
v I001¥8 13IUS WLIA NIIS AONS| 62 ISI34 HLUON 048 D & ' E:_n\ \\\ 7 I bl o
(2%) vy 300148 33S bl ez > = Ve 40 Tov4 / i3
SYLI0 8YIS HIVOUddY 2 U\
STUYA3Q 13NVd %330 3ILIHINGD LSYIIYd 9z l‘ \\\ —
(2 40 2) INBW3MOINIZS W30 | T \d umﬂ»mkuhm 0! S ——_
(2 40 41 INIWIMOANIZY XO30|  ¥2 \“ ONNOBHLYON ’ S
NO1LD3S %030 WILdAL € L 3LN0Y SN 3 ’ e
suvizo wus| 2

o

ONNOBHLNOS
+ 31noy sn 3

Figure G-15: Portsmouth Approach — General Plan and Elevation
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