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Executive Summary

The segment of 70" Avenue East in the City of Fife is a portion of a long range arterial road system that
will eventually connect to Pierce County’s Canyon Road Extension Project. This arterial road network
will provide an arterial corridor extending from I-5 to the Frederickson area in Pierce County. The 70"
Avenue East Corridor will:

o Improve freight mobility between existing industrial property and businesses in the cities
of Fife, Sumner, Puyallup and in Pierce County and major destinations such as Port of
Tacoma facilities at Commencement Bay and Fredrickson.

e Provide the key link to complete the North-South Interregional Access, the regional 1-5
Freight Bypass, the Cross-Cascades Access, the Green River Valley Access and the Cross
Valley Access.

The Union Pacific Railroad currently crosses 70" Avenue East through an at-grade crossing. This
crossing not only delays traffic on 70" Avenue east, but also creates traffic safety issues for trains,
vehicles and pedestrians. In addition, the existence of the at-grade crossing inhibits the ability of the
Union Pacific Railroad to maximize the use of its right-of-way to enhance freight movement for the
region.

The proposed 70™ Avenue East overcrossing of the Union Pacific Railroad will eliminate the at-grade
railroad crossing by constructing a bridge that goes over the railroad. It will also provide a facility that
will match the street improvements that have already been made on each end of the project, eliminating
the bottleneck that currently exists.

This Type, Size and Location (TS&L) Report evaluates alternatives for the proposed overcrossing in
order to determine the most beneficial configuration for the structure. The report evaluates several
alternatives, focusing on the two most viable alternatives. Factors such as cost, constructability and
access were considered in the evaluation. The recommended alternative is identified in the Findings and
Conclusions section at the end of this report.
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1.0 Introduction

This TS&L study has been prepared for the City of Fife. With the information contained in the study, the
City of Fife will pursue construction project funding for the 70th Avenue East project which will span
over the Union Pacific Railroad (Railroad). See Figure 1 for project location. In addition, it will provide
information about possible alternatives that can be considered for the design of the project with respect to
property access decisions.

The following reports and documents were used to compile this TS&L:

e Geotechnical Report from Golder Associates Titled: Preliminary Geotechnical Investigation
for 70th Avenue East and Valley Avenue East Corridor Study.

e Draft Technical Memorandum from Landau Associates for 70th Avenue East - Retaining
Wall Design, Fife, Washington.

1.1 Purpose

The purpose of this project is to improve the City of Fife’s 70™ Avenue East, which is the north/south
corridor that crosses the Union Pacific Railroad. The 1800 feet of improvement slated for this street is
bounded by Radiance Avenue on the south to just north of Wapato Creek. Currently street improvements
to the north and south of this project have two lanes in each direction, a center turn lane, bicycle lanes,
planting strips and sidewalks.

The segment of 70™ Avenue East in the City of Fife is a portion of a long range arterial road system that
will eventually connect to Pierce County’s Canyon Road Extension Project. This arterial road network
will provide an arterial corridor extending from 1-5 to the Frederickson area in Pierce County. The 70"
Avenue East Corridor will:

e Improve freight mobility between existing industrial property and businesses in the cities
of Fife, Sumner, Puyallup and in Pierce County and major destinations such as Port of
Tacoma facilities at Commencement Bay and Fredrickson.

o Provide the key link to complete the North-South Interregional Access, the regional 1-5
Freight Bypass, the Cross-Cascades Access, the Green River Valley Access and the Cross
Valley Access.

This project will eliminate the at-grade railroad crossing by constructing a bridge that goes over the
railroad. It will also provide a facility that will match the street improvements that have already been
made on each end of the project. See Figure 2 for existing roadway condition at the project site.

The at-grade crossing presents a major safety issue for trains, vehicles and pedestrians, which the grade
crossing would correct. A separated grade crossing at this location has the added benefit of allowing the
Union Pacific Railroad to add tracks in the area without further impacting traffic. The additional tracks
would allow greater flexibility for Union Pacific Railroad in their rail yard by allowing them to build
“unit” trains to expedite freight movement out of the area.

The purpose of this report is to examine bridge alternatives for the 70" Avenue East Union Pacific
Railroad overcrossing structure. While examining various alternatives for the structure that will span the
Union Pacific Railroad, we must also take into account the constructability of the project along with
maintaining existing access points and suggesting access alternatives for the City of Fife to consider while
the project is developed.
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Figure 2: Existing Site Photographs

Photo 1. Station A85+00 Photo 2. Station A84+00

Looking north at UPRR crossing, Tarmigan Apartments Looking south. Radiance Avenue on the right and the
access on the right. Bark Distributor and Puget Sound Developers accesses
on the left.

Photo 3. Station 87+00 Photo 4. Station A87+50

Looking south at UPRR crossing and existing signal Looking north toward Wapato Creek. Tarmigan
arms. Apartments on the right and Salzman and Schlumpf

accesses on the left.
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1.2  Project Description

Existing 70" Avenue East from 1-5 to Valley Avenue East is currently being improved in segments, as
design and construction funding becomes available. With the completion of each segment along this
route through construction, the remaining two lane facility continues to be a choke point that certainly
affects the street capacity for the traffic movements. Trains that travel through the crossing and block the
road obviously affect the mobility of the users as well.

The work will involve drilled shafts to support the structure at each pier. The approach fills leading up to
the structure will be contained utilizing MSE walls. Prior to constructing the approach fills, ground
improvement techniques will be required because of loose granular soils and also to mitigate risks for
liquefaction during an earthquake. It is the desire of the City to maintain two-way traffic on 70" Avenue
East throughout the duration of the work. In addition, the City would like to maintain most existing
property accesses onto 70" Avenue East.

When this project is complete, and fully operational, it will eliminate the last two lane section south of
Valley Avenue, as well as provide a road that will pass over the existing railroad right-of-way. With the
structure in place, any future expansion by the Union Pacific Railroad, within their right-of-way, will not
impact traffic mobility on 70th Avenue East.

1.3 Design Criteria

The bridge structure will be designed in accordance with the requirements of the AASHTO LRFD Bridge
Design Specifications 4™ Edition 2007 and 2008 Interim, which is the standard accepted by WSDOT.
The roadway will be designed in accordance with the requirements of the WSDOT Design Manual 2008.

All material and workmanship shall be in accordance with the requirements of the Washington State
Department of Transportation Standard Specifications for Road, Bridge and Municipal Construction dated
2008 and Amendments.

The MSE retaining walls shall be designed and constructed in accordance with the requirements of
Section 6-13 of the WSDOT Standard Specifications.

Railroad Clearance Requirements

The structure over the railroad will provide the railroad standard minimum vertical clearance of 23.5 feet
from the low point of the underside of the bridge. The bridge will span the entire 100 foot Union Pacific
Railroad right-of-way, eliminating horizontal clearance problems. If the Union Pacific Railroad intends
to install another track beneath the bridge, adequate clearance will be available (a minimum of 23.5 feet).

Geotechnical Issues

A preliminary Geotechnical Investigation Report, dated July 8, 2005 was prepared by Golder Associates,
Inc., which included preliminary geotechnical design recommendations for this road and bridge
improvement project. Specifically, design recommendations were provided for the foundation of the
structure over the Union Pacific Railroad. Additionally, design recommendations were provided for the
MSE walls and approach fills that are contained within the TS&L limits for this project. The upper 20 to
30 feet of native soils are considered susceptible to liquefaction during a major earthquake. Therefore,
the bridge, approach fills, and wall designs take this into account.

A brief summary of the geotechnical design recommendations follows for the structure and for the walls
and approach fills:
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e Structure
The bridge will be supported independently from the approach fills and the bridge abutments will
be supported on deep foundations. The bridge foundations will consist of driven displacement
piles (closed end pipe piles and pre-cast concrete piles) and/or large diameter drilled shafts. Due
to the down-drag caused during the ground improvement work for the approach fills,
consideration should be given to installing the bridge end abutment foundations after the ground
improvement is complete.

e Walls and Approach Fills
The walls and approach fills shall mitigate for liquefaction. Otherwise, during a seismic event
impacts could result in bearing failure of the embankment leading to partial collapse of the walls
and roadway. A bearing failure could also damage bridge columns, railroad facilities and utilities
adjacent to the fill.

All ground improvement work shall be complete prior to starting any wall or approach fill work.
It is recommended that ground improvement should be accomplished using stone columns and
the ground improvement should extend at least 10 feet outside the footprint of the embankments.
Prior to construction of the ground improvement, upwards of 2 feet of the existing soil shall be
removed and replaced with structural fill.

The Geotechnical Investigation Report recommends stone columns with diameters in the 30-inch
to 48-inch range. The columns are constructed in square grids or patterns of equilateral triangles,
with spacing in the range of 7 to 8 feet, center to center. For full protection of the embankment it
was recommended to extend the stone columns full length of the approach fills. For partial
protection, the improvements could be limited to just the areas where the embankment is higher
than about 7 feet. Existing structures and utilities located within 10 to 15 feet from the stone
columns may be damaged during construction, due to ground settlement and vibration.

Utilities

There are currently storm drainage, sanitary sewer and water facilities located under the current 70"
Avenue East roadway surface. In addition, there are overhead and underground electrical and
telecommunication facilities along the segment of 70" Avenue East that will be raised for the
overcrossing. During design, the City will work with the various utilities to determine if their facilities
can be left in place or if the utilities need to be raised or relocated outside of the project area.

Environmental Documentation and Permitting

The 70™ Avenue East overcrossing was included in the NEPA process, undertaken for the other phases of
the 70™ Avenue East and Valley Avenue east corridor improvement project. A Finding of No Significant
Impact (FONSI) has been issued for the project.

Right-of-Way and Access Impacts

The types of uses that currently abut or access 70" Avenue East in the project limits include; private
residences, apartment complexes, a large farm tract and commercial businesses. The existing access
locations for these parcels are shown on the plans in this TS&L. Each access shown also has the name of
the individual or business that utilizes it. Some of these names will be used in the narrative.

Approach fills connecting to the new bridge will be contained within the footprint of the finished roadway

and sidewalk surface, with the use of MSE walls. Utilizing MSE walls will help minimize the amount of
right-of-way needed for this project.
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The City of Fife would prefer to leave 70" Avenue East open during construction. In addition, this
project should minimize access impacts to adjacent parcels to the extent possible.

To achieve the required clearance over the Union Pacific Railroad right-of-way, it is necessary to design
the profile of 70" Avenue East to be approximately 30 feet above the Union Pacific Railroad right-of-
way, to allow for the depth of the structure. Because the existing 70™ Avenue East profile decreases in
elevation going away from the railroad tracks, the 30 foot fill height extends to approximately 200 feet on
each side of the Union Pacific Railroad right-of-way. At that point, the fill height starts to diminish to
zero at the touchdown point of the approach fills.

The issue of maintaining all accesses will be challenging during construction operations because of the

significant fill height required to achieve the railroad clearance. Well thought out construction staging
requirements must be developed simultaneously with final design of the project.
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2.0 Bridge Alternatives Considered

70th Avenue East crosses one railroad track at approximately Sta. 85+60. The existing Union Pacific
Railroad right-of-way is 100 feet wide. Parallel to the Union Pacific Railroad right-of-way on the north
side, a 20 foot “pipe stem” exists in order to provide access to the property immediately east of the
Tarmigan Apartments. The existing Union Pacific Railroad track is approximately centered within this
120 foot combined width of the railroad right-of-way and the “pipe stem”.

Preliminary geotechnical investigation indicates that significant settlement of the approach fills is
expected even after ground improvements are made and will continue for a few months after construction
of the fills is complete. Deep shaft foundations are recommended for the bridge piers. It is recommended
that the bridge be constructed on shaft/column/cap piers in front of MSE abutment walls after
constructing the approach fills and walls. This process will allow most of the settlement to occur before
bridge construction begins, therefore reducing settlement downdrag on the shafts.

WSDOT prestressed concrete girders can efficiently span the required length, precluding the need for
falsework in the Union Pacific Railroad right-of-way and facilitating staged construction. A cast-in-place
deck will provide a long, maintenance-free life for the structure. However, consideration should be given
to precast stay-in-place deck form panels (at slightly higher cost) to avoid placing and stripping deck
forms over the railroad.

Raised sidewalks will be provided with concrete barriers and Bike/Pedestrian railings, bringing the height
of railing above the bridge deck to the required 4’-6".

Two primary alternatives for the bridge and its approaches involving span layout and construction staging
were studied and are described in the following sections:

2.1 Alternative 1 - Single Span

This single span structure spans the combined 120 foot right-of-way with 23°-6” minimum vertical
clearance throughout the Union Pacific Railroad’s 100 foot wide right-of-way. It assumes 2 stages of
construction: in the first stage, 70™ Avenue East traffic and its at-grade railroad crossing is relocated to
the east of the existing road centerline, and the west half of the approaches and bridge are constructed.
Then in the second stage the traffic is moved atop the completed first stage and the east half of the
approaches and bridge is constructed and joined. The staged construction will likely present some
differential settlement problems at the stage joint in the abutment walls. Although the bridge length is
minimized, the cost of the bridge and approaches, as well as the time for construction, is increased by
building this alternative in 2 stages (see Figures 3, 4, and 5).

2.2  Alternative 2 - Two Span

This alternative consists of a two span structure to accommodate a detour road to carry 70" Avenue East
traffic, while building the approaches and a bridge over the railroad tracks, in one stage. The second span
of Alternative 2 spans the combined right-of-way as described in Alternative 1. The first span of
Alternative 2, south of span 2, allows detour traffic to cross over from the west side of 70th Avenue East
to the east side, where it will cross the Union Pacific Railroad at an interim grade crossing and continue
along the east side (see Figures 6, 7, and 8). The length of this span provides for turning radii and sight
distance on the detour road and also clearance from the traffic for construction of the piers and placement
of the girders. The north end of the detour road will remain as an access road, after construction is
complete. Eliminating stage construction of the fills avoids post-construction differential settlement
problems at the abutment walls.

Included in this alternative is an option for the proposed access to the Tarmigan Apartments by replacing
the new steep access road (about 13%) that would be required to intersect at the finished grade of 70"
Avenue East. This option would replace the access with a precast, three-sided box (tunnel) through the

approach fill intersecting a frontage road on the west side.
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This alternative increases the cost of the bridge (longer bridge), but reduces the cost of the fill (which
span 1 replaces), reduces staging costs and reduces construction time. These additional costs and savings
are reflected in Section 4.0 - Cost Estimates.
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2.3  Other structure alternatives and options considered

Several other alternatives and options were considered, but not fully developed within the current scope
of this report:

One alternative (alternative 2.3A) utilizes a single span bridge as described in Section 2.1, but with a
detour for 70™ Avenue East traffic along the west side, with most of the south approach stage
constructed to accommodate the detour (see figure 9). This allows the bridge, the north approach, and
part of the south approach at the abutment to be constructed full width in one stage; then the traffic is
moved onto the east side of the completed structure. The west side of the south approach would then be
constructed. Preloading may be required in the vicinity of the MSE wall joint to reduce differential
settlement.

Another bridge alternative (alternative 2.3B) is to construct a two span bridge that would provide at-grade
access to the Tarmigan Apartments. Span 1 would span the Union Pacific Railroad right-of-way only,
while span 2 would span the private road access alongside the Union Pacific Railroad right-of-way with a
pier between them (see figure 10). Span 2 would be long enough to provide a two lane road with an
appropriate turning radius from the access road on the west side of 70" Avenue East under the north
approach fill into the south side of the Tarmigan Apartments. One carport structure along the south fence
would have to be relocated to access the parking lot from the south side. The shorter main span of the
bridge would allow a shallower superstructure and slightly lower overall height of the approaches.
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3.0 Constructability

As with any construction project, it is the desire of the owner to minimize impacts to the users of the road
during construction operations, particularly when total road closure is not an option. The analysis part of
the TS&L report for a bridge needs to take into account, analyze, and determine if the construction will
adversely impact the traveling public and, if it does, determine if the project design can be modified to
minimize the impact. This was done, resulting in two developed alternatives and other considered
alternatives and options.

3.1 Single Span Alternative 1

The bridge and the approach fills for the single span alternative will require them to be constructed in
halves to maintain traffic flows on 70™ Avenue East. All traffic on 70" Avenue East must be relocated
east of its present location to safely pass through the work area, while this initial stage is being built.
Once this half is completed, traffic will be shifted to the completed work. Staging for the remaining work
can be achieved; however, maintaining the existing approaches is complicated and costly.

There are constructability challenges to maintain the existing accesses with this alternative that will need
to be considered during the design phase. The Tarmigan Apartments’ (south of Wapato Creek) existing
access road will need to be closed during construction of their approach onto 70" Avenue East. This is
because of the significant elevation differential between their existing entrance and the final grade of the
road. It will be necessary to “wrap” the 70" Avenue East MSE walls into the Tarmigan approach nearly
to touchdown of the fill. While this approach is closed, alternate access will need to be provided to the
apartments. Maintaining the two accesses into Puget Sound Developers LLC and the Bark Distributor
also complicates this staging alternative, but maintaining access is possible with careful design.

3.2 Two Span Alternative 2

The bridge and approach fills for the two-span alternative may be constructed in one stage. This is
possible with the use of a detour road to maintain traffic flows through the project limits. See the attached
plans which show the proposed configurations for traffic movements. By relocating all traffic onto the
detour route, the contractor will be able to construct the entire bridge and most of the MSE walls and fills
at one time, which equates to a shorter contract duration as well contributing to the efficiencies of the
work.

There will be minor constructability challenges for the designer including minor inconveniences for Puget
Sound Developers LLC and the Bark Distributor.
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4.0 Cost Estimates

Exhibits 1 and 2 provide cost estimates for the two alternative proposals including construction costs for
both the road and bridge construction, and the detours. Also included are contingencies at 30%, Puget
Sound Energy costs and Construction Administration Costs at 15%. Both estimates have been compiled
assuming the stone columns will be installed at one time for the entire length of the fills.

4.1 Single Span Alternative 1

Exhibit 1 estimate provides for a detour road parallel to the existing 70th Avenue East alignment allowing
the construction of one half of the new structure. Building the structure in halves requires a temporary
bag wall at the new centerline alignment, containing the fills from spilling onto the detour road.
Additional administration costs to the contractor and additional railroad flagging costs have been included
due to the additional time required in the two stage construction of the bridge and fills.

4.2 Two Span Alternative 2

Exhibit 2 estimate provides for a detour road which will weave from one side of the existing 70" Avenue
East alignment to the other side. This weaving is necessary due to the existing apartment complex
abutting the right-of-way at the northwest corner of 70" Avenue East and the railroad. Bridge and wall
construction will not be phased in the two-span alternative, which will reduce the contract working days
and associated costs. Included in the two-span alternative is a 32’ wide new access for Tarmigan
Apartments which extends through the new 70" Avenue East fills to the east side of the new road.
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EXHIBIT 1
Single Span Alternative 1

ITEM [ QUANTITY[UNITS] UNIT PRICE | COST
PREPARATION
MOBILIZATION 1 LS $ 4.00 $ 1,000,000.00
CLEAR AND GRUB 31 ACRE $ 2,000.00 $ 6,200.00
REMOVING ASPHALT PAVEMENT 5350 SY $ 450 $ 24,075.00
ROADWAY
GRAVEL BORROW INCL. HAUL 74000 CY $ 20.00 $ 1,480,000.00
STONE COLUMNS 136500 SF $ 1450 $ 1,979,250.00
BAG WALL FABRIC 81000 SY $ 3.00 $  243,000.00
GRAVEL BASE 4000 CY $ 20.00 $ 80,000.00
CRUSHED SURFACING BASE COURSE 1800 TONS $ 25.00 $ 45,000.00
HMA 2200 TONS $ 70.00 $  154,000.00
DRAINAGE
GRATE INLETS 4 EACH $ 2,500.00 $ 10,000.00
CATCH BASINS 10 EACH $ 1,500.00 $ 15,000.00
STORM SEWER PIPE 1850 LF $ 30.00 $ 55,500.00
DETENTION PONDS 2 EACH $ 20,00000 $ 40,000.00
DETOUR ROAD
GRAVEL BASE 2100 CY $ 20.00 $ 42,000.00
CRUSHED SURFACING BASE COURSE 1000 TONS $ 25.00 $ 25,000.00
HMA 1100 TONS $ 70.00 $ 77,000.00
RELOCATE RAILROAD CROSSING 1 LS $ 3500000 $ 35,000.00
STRUCTURES
SUPERSTRUCTURE/SUBSTRUCTURE 1 LS $2850,00000 $ 2,850,000.00
STAGE CONSTRUCTION OVERHEAD 1 LS $ 50000000 $ 500,000.00
MSE WALLS 0' TO 10' 4350 SF $ 30.00 $  130,500.00
MSE WALLS 10' TO 20° 6000 SF $ 40.00 $  240,000.00
MSE WALLS 20' TO 30' 1875 SF $ 50.00 $ 93,750.00
MOMENT SLAB( MSE WALL) 3300 LF $ 350.00 $ 1,155,000.00
MSE BACKWALLS 4450 SF $ 50.00 $  222,500.00
BP RAIL AND SIDEWALK(BRIDGE) 396 LF $ 130.00 $ 51,480.00
BRIDGE APPROACH SLABS 410 SY $ 250.00 $  102,500.00
OTHER ITEMS
SIDEWALK 965 SY $ 50.00 $ 48,250.00
TEMPORARY CONCRETE BARRIER 2000 LF % 15.00 $ 30,000.00
WATER LINE 2000 LF % 100.00 $  200,000.00
HYDRANTS 4 EACH $ 5,000.00 $ 20,000.00
ILLUMINATION 1 LS $ 100,000.00 $  100,000.00
PAVEMENT MARKING 6000 LF $ 040 $ 2,400.00
TEMP. TRAFFIC CONTROL 1 LS $ 100,000.00 $  100,000.00
RAILROAD FLAGGING 400 DAYS $ 1,000.00 $  400,000.00
SUB TOTAL $ 11,557,405.00
CONTINGENCY @ 30% $ 3,467,221.50
SUBTOTAL $ 15,024,626.50
PSE @ 10% $ 1,502,462.65
CONSTRUCTION ADMINISTRATION @15% $ 2,253,693.98
PROJECT ESTIMATE $ 18,780,783.13
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EXHIBIT 2
Two Span Alternative 2

ITEM [QUANTITY|UNITS| UNIT PRICE | COST
PREPARATION
MOBILIZATION 1 LS $ 4.00 $ 1,200,000.00
CLEAR AND GRUB 31 ACRE $  2,000.00 $ 6,200.00
REMOVING ASPHALT PAVEMENT 5350 SY $ 450 $  24,075.00
ROADWAY
GRAVEL BORROW INCL. HAUL 65000 CY $ 20.00 $ 1,300,000.00
STONE COLUMNS 122500 SF $ 1450 $ 1,776,250.00
GRAVEL BASE 3600 CcY $ 20.00 $  72,000.00
CRUSHED SURFACING BASE COURSE 1620 TONS $ 25.00 $  40,500.00
HMA 1750 TONS $ 70.00 $ 122,500.00
DRAINAGE
GRATE INLETS 4 EACH $ 250000 $  10,000.00
CATCH BASINS 10 EACH $ 150000 $  15,000.00
STORM SEWER PIPE 1550 LF $ 30.00 $  46,500.00
DETENTION PONDS 2 EACH $ 2000000 $  40,000.00
DETOUR ROAD
GRAVEL BASE 2200 CY $ 20.00 $  44,000.00
CRUSHED SURFACING BASE COURSE 1050 TONS $ 2500 $  26,250.00
HMA 1150 TONS $ 70.00 $  80,500.00
RELOCATE RAILROAD CROSSING 1 LS $ 3500000 $  35,000.00
STRUCTURES
SUPERSTRUCTURE/SUBSTRUCTURE 1 LS $5,700,000.00 $ 5,700,000.00
CON SPAN 1 LS $ 50000000 $ 500,000.00
MSE WALLS 0' TO 10 3350 SF % 30.00 $ 100,500.00
MSE WALLS 10' TO 20' 4700 SF $ 40.00 $ 188,000.00
MSE WALLS 20' TO 30' 1875 SF $ 50.00 $  93,750.00
MOMENT SLAB( MSE WALL) 3300 LF $ 350.00 $ 1,155,000.00
MSE BACKWALLS 4450 SF % 50.00 $ 222,500.00
BP RAIL AND SIDEWALK(BRIDGE) 396 LF $ 130.00 $  51,480.00
BRIDGE APPROACH SLABS 410 Sy $ 250.00 $ 102,500.00
OTHER ITEMS
SIDEWALK 965 SY $ 50.00 $  48,250.00
WATER LINE 2000 LF % 100.00 $  200,000.00
HYDRANTS 4 EACH $ 500000 $  20,000.00
ILLUMINATION 1 LS $ 10000000 $ 100,000.00
PAVEMENT MARKING 6000 LF $ 040 $ 2,400.00
TEMP. TRAFFIC CONTROL 1 LS $ 10000000 $ 100,000.00
RAILROAD FLAGGING 300 DAYS $  1,000.00 $ 300,000.00
SUB TOTAL $ 13,723,155.00
CONTINGENCY @ 30% $ 4,116,946.50
SUBTOTAL $17,840,101.50
PSE @ 10% $ 1,784,010.15
CONSTRUCTION ADMINISTRATION @15% $ 2,676,015.23
PROJECT ESTIMATE $ 22,300,126.88
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5.0 Findings and Conclusions

Alternative 1 satisfies the needs of the project and is the least cost alternative. The constructability review
indicates that the phased construction is feasible. Access issues during and after construction will need to
be addressed with the adjacent property owners during the design and right-of-way phases of the project.
Based on the foregoing, the recommendation is to proceed with Alternative 1.
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