File No. 13926T Task 3.0PB

Technical Memorandum

To: Jay Lyman, DEA

From: Connie Kratovil, PB

Date: October 12, 2001

Subject: Introduction of -5 Trade Corridor Studies related to the 1-205 Glenn Jackson

Bridge Modification Technical Memo's to carry Light Rail

As part of the I-5 Trade Corridor Study, specific studies were undertaken to examine the feasibility of
accommodating L.RT over the Columbia River within the I-205 corridor. Two technical memos were
prepared for this study, and attached. The first, ”I-5. Trade Corridor Study Phase II, Analysis of Glenn
Jackson Bridge Constraints on LRT” evaluated past reports/studies, and developed various scenarios of
how to accommodate LRT on the Existing Glenn Jackson Bridge. The second technical memo,
“Feasibility of Widening Existing Glenn Jackson Bridge Superstructure” developed an un-engineered
concept of how to do the minimal widening possible to the Glenn Jackson Bridge to accommodate LRT
and keep four General Purpose lanes with 10-foot inside and outside shoulders.

Construction costs estimates were then developed for three Scenarios of accommeodating LRT along the
Glenn Jackson Bridge or within the 1-205 corridor.

* Scenario 1 (depicted from the past studies (ABAM Engineering Report to RTC, 1980))

» Scenario 2B (Minimal Widening Option, discussed in the Appendix, Section I, and a more in-
depth evaluation in the Appendix, Section II); and

*  Scenario 3 (Independent LRT Bridge, discussed in the Appendix, Section I).

The assumptions listed, along with the sketches contained within the technical memos, were used to
estimate material quantities and labor for the conceptual bridge quantities.

This memorandum includes the following information:
* 1.5 Trade Corridor Study Phase II, Analysis of Glenn Jackson Bridge Constraints on LRT

» Feasibility of Widening Existing Glenn Jackson Bridge Superstructure

Parsons Brinckerhoff Oregon Department of Transportation
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» Conceptual Cost Estimate for:

I. Scenario 1 (LRT placed on inside shoulders with 4 GP lanes. Shoulder widths both inside
and outside reduced to 3'-6".)

0. Scenario 2B (Glenn Jackson Bridge widened by 10’ to each side with LRT centered
between the twin bridges, 4-General Purpose lanes with full (10°) Shoulders and
" Pedestrians on a suspended walkway under the twin bridges)

OI.  Scenario 3 (New Independent LRT only Bridge)

The assumptions listed in these this technical memorandumn were used to develop conceptual level cost
estimates. The estimates with Scenarios 1 and 3 are based on quantifiable project parameters. The
estimate for Scenario 2B was based upon broad assumptions and we recommend the need for extensive
engineering studies to validate the concept presented. . )

Results of the cost analysis are as follows:

Range of Engineering | Contingency
Scenario Cost (Structural Total™”
(Structural Only) ' (2001 %)
Only) .

1-LRT on inside shoulders with four general $18 to $50 $8 Million® | $17 Million™ | $75 Million
purpose lanes and reduced shoulder widths of | Million '

3|“6rl

2B-Widened Glenn Jackson Bridge $70t0 $150 | $38 Million® | $75 Million® | $263 Million
Million . :

3-New Independent LRT Only Bridge $115t0 $168 | $25 Million™ | $60 Million® | $253 Million
Million .

.®) Engineer = 500 for load rating +15% of cost range high end.

@ Engineering 750 for load rating and widening concept analysis + 25% of Base Cost
@ Engineer for Scenario 3 — 13%

® Contingency for Scenario 2B — 40%, for Scenario 1 and 3 —30%

©) Based on highest range cost.
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I Analysis of Glenn Jackson Bridge Constraints on LRT
I Feasibility of Widening Existing Glenn Jackson Bridge Superstructure
m Cost Estimate for Scenario 2B

v Cost Estimate for Scenario 3
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Technical Memorandum

To: Jay Lyman
From: Connie Kratovil
Date: October 12, 2001

Prepared by: Mike Traffalis

Subject: ODOT Contract No. 16202 — I-5 Trade Corridor Study Phase i
Analysis of Glenn Jackson Bridge Constraints on LRT

GLENN JACKSON BRIDGE ASSESSMENT — TECHNICAL MEMORANDUM

Objective: The objective of this technical memorandum is to evaluate past studies related to the structural
condition of the Glemn Jackson Bridge, provide any updates, discuss current issues, and conceptualize scenarios
to support future Light Rail operations on the Glenn Jackson Bridge. This assessment is being conduncted as
part of the I-5 Trade Corridor Study for ODOT and WSDOT in corporation with Tri-Met.

1. BERGER ABAM REPORT, DECEMBER 1990

a. Berger ABAM Report: The ABAM report, which reviewed the bridge and its design in December
1990, offered the following summary:

Conclusion: It is structurally feasible to use the existing I-205 Columbia River Bridges to carry four
traffic lanes and LRT operation in each direction (Based upon running 4 lanes of HS20-44 with 1 lane
of LRT). Track work will have to be of the direct fixation (DF) type because a ballasted deck would
add too much load to the bridge.... The maximum Live Load increases for longitudinal superstructure
elements are 8%, which were deemed within acceptable limits.

Since ABAM performed this analysis, some changes in the Live Load input ave happened over the
last 10 years,

2, UPDATES TO LIVE LOADING

a. Design Vehicle (2001)
i. Highway:

Ot 1o . _ 1. The highway loading used in the original design was HS20-44. The designer

AR A "‘}“"; _ used 5 lanes of this loading in the calculations, AASHTO (Design code in

( T Pl _ 1980’s and 2000°s) allowed and allows a 25% reduction of this loading for 4
‘[tﬂ lanes or more. It is noted in the ABAM report that the designer did not apply
/ this ailowable reduction to superstructure members, but did apply it to
substructure members; therefore one could conclude that the bridge

Porcunta T L0E By 2657 395 Lot superstructure was designed for 25% more live load than required by code.
' 2. Current DOT (ODOT & WSDOT) standards require new designs to use a live

loading of HS25. This loading is approximately 25% larger than HS20-44,

Parsons Brinckerhoff Oregon Department of Transportation
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3. PENDING ISSUES

1i.

ifi.

Light Rail

1.

“The LRT loading at the time of the original design was assumed equivalent to a
lane of H520-44. PB’s past experience with assessing design LRT loading with
HS20-44 for these large spans (400’ to 600°) is that the LRT loading would be
more on the order of double a highway traffic loading. Merely designing an
extra lane of Live Load (FS20-44) might not accommeodate for an equivalent
LRT 4 car train at 150kips per car when compared to a single lane loading,

The ABAM report evaluated the increase in Live Load given 4 lanes of Live
Loading (HS20-44) and 1990 LRT (vehicle load = 134kips) vehicle load. This
is reported in the ABAM report as producing an 8% maximum increase in the
longitudinal moment.

The current (2001) LRT vehicle is approximately 10% heavier than the LRT

* vehicle used in the 1990 report. {LRT vehicle load = 149.2kips)

June 26th [-5 Trade Corridor, Glenn Jackson Meeting with ODOT Region 1, ODOT
Structures Department, WSDOT SW Region, and WSDOT Bridge and Structures Group.

1.

At a Glenn Jackson Bridge workshop meeting held on June 26, 2001, ODOT
Bridge Engineer, Sam Grossburg, reported that Oregon has been experiencing
existing bridge strength issues (fatigue, etc.) associated with overload vehicles.
ODOT additionally reported that, in their opinion, any reserve capacity that the
Glenn Jackson Bridge might have should be reserved for the great numiber of
undocumented overloads utilizing the freeway system foday, Without an in-
depth capacity analysis (i.e. Load Rating), the actual amount of Live Load
reserve capacity cannot be accurately determined.

WSDOT Bridge and Structures group representative, Mark Anderson, concurred
with ODOT’s statement.

a. Capacity of the Bridge
Load Rating: to accurately define the current capacity and reserve Live Load capacities
of the bridge, an in-depth load rating analysis should be conducted as follows:

i

1.

™

v

b. Live Loading
i, The existing bridge superstructure was designed for 25% more H320-44 than required by

i
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ii.

code.

Review existing information and prepare a model, which would include: loss of
pre-stress, creep, shrinkage, and general conditions as reported on inspection
reports, In addition, the construction sequence should be modeled to obtain the
current magnitade and distribution of forces in the existing bridge.

Build transverse (section of deck) and longitudinal (superstructure) models.

“Using these models, run a self-weight analysis and various combinations of Live

Loads using AASHTO load groups.

Combine the effects of self-weight and Live Loads.

Determine Rating Factors (inventory and operating) with comment and
conclusions. :

Current standards require use of H825 loading which is 25% more than HS20-44.
5-lanes of HS25 would increase Live Loads by 25%. By replacing one of these lanes
with current LRT 4 car train, the % increase would be higher.

2 I-5 Trade Corridor Study
Glenn Jackson Bridge Assessment
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4. POSSIBLE SCENARIOS

1

Shoulder

The Existing Cross Section for the Glenn Jackson Bridge
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Section — Existing Glen Jackson and Scuth Channel Bridges

The Existing Bridge currently carries a Pedestrian/Bike path between the two bridges. Thelpath is
approximately 8' wide and runs the length of the bridge. Inside and outside shoulders are at 1{, with

both southbound and northbound having (4) 12' general-purpose traffic lanes, producing an overall
travel way of 68' per bridge.

Parsons Brinckerhoff ‘ 3 -5 Trade Corridor Study
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SCENARIO 1: {ABAM REPORT ALTERNATIVE)

This scenario was developed in the ABAM report. The LRT is proposed to run in the inside shoulder
area of existing bridge (future structural analysis (load rating) to determine the feasibility}. In addition,
FHWA will need to be contacted at a future date by the I-5 Trade Corridor Management Team to
determine if FHWA will allow the proposed inside and outside shoulders to be reduced to 3'6" as

depicted below.
Busway Lana r LBT Lang
Conflguration Configuration
Divided Busway H5-O" 1900 19-0" BE-0F
Nat Feasibie . -
g-a 14} Lanas @ 12-0° = 48-0° ..l 120" ,,2-0 Z {4} Lanes @ 12-0° = 4B-0" | ;'-18 "
3 . . oulder
Shoulder Exclusive 1204 Mg
Bus lL.ans Shoulder
I |
4 Bike
I Path

FUNCTIONAL/OQPERATIONAL CONSIDERATIONS

Per discussion with ODQT/WSDOT, the resulting 3'-6" shoulder widths are not desirable, and will require detailed
discussion with the Federal Highway Administration. Therefore, this scenario will be carried forward, but with the
notation that the reduced shoulder width could have the following affects:

¢  Driver uncertainty, resulting in lower speeds, and less highway capacity;
¢ Driver safety, with no pullouts for emergencies; and
s  Emergency response for auto or LRT activity requires a lane closure.

Parsons Brinckerhoff 4 I-3 Trade Corridor Study
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SCENARIO 2:
LRT on slab between bridges.

sET" 680"
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HAT TO 6IALE

Section 2A — Glen Jackson and South Channel Bridges
W/LRT on 28' Slab between bridges, and maintaining full {107)
Shoulder w/ 10' Ped/Bike facilities on each side.

. This scenario (section 2A) utilizes the minimum LRT clear distance of 28 feet (the 28 feet for LRT
width would not accommodate emergency 2'6" egress, this could be accomplished by having openings
through the barrier periodically to allow LRT passengers to utilize the inside shoulder for emergency
exit), combined first with (4) general purpose 12-foot lanes and (2) 10-foot shouiders, and re-
establishing Pedestrian and Bike Facilities. This option requires the widening of approximately 21 feet
to each side (for a pedestrian path on both sides).

Given the Glenn Jackson Bridge types (casi-in-place balanced cantilever segmental, and precasi
segmental), this amount of widening is not probable without the addition on new piers and footings.
Therefore, a second width configuration could be explored (as shown in Section 2B, page 6). It would
increase the out-to-out dimension of the twin bridges by 18’8". This would cause the exterior
overhangs of the bridges to extend out an additional 9’4", and the pedestrian path to be re-established
via & suspended walkway under the bridge or other configuration. Without a cerrent load rating on
file, and with no detailed analysis conducted on this second width configuration no definitive
recommendation can be made as to if a potential fatal flaw exists with this scenario. Therefore, further
studies would have to take place before an assessment can be made as to the applicability of this

~ scenario, along with navigation clearance assessment of the suspended pedestrian path with Coast
Guard and River Users,

Parsons Brinckerhoff 5 I-5 Trade Corvidor Study
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SCENARIO 3:
LRT on independent bridge
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Section — Existing Glen Jackson and South Channel Bridges
w/Independent LRT Bridge to west

This scenario is simply to build a new independent bridge to the either the downstream (as depicted
above) or upstream side. This scenario could be the most costly.

RECOMMENDATIONS

Prepare LRT alignments for traffic modeling using the existing Glenn Jackson Bridge, showing a cost
range to capture the low end (scenario 1, reuse of the existing bridge) and the high end (Scenario 3 for
the new independent bridge). Cost estimates should also reflect, depending on the scenario being
evaluated, the anticipated cost of in-depth load rating, design, construction, and contingencies,

Parsons Brinckerhoff 7 . I-5 Trade Corridor Study
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To: Jay Lyman

From: Connie Kratovil

Date: October 12, 2001

Subject: Feasibility of Widening Existing Glenn Jackson Bridge Superstructure
SUMMARY

A concept was identified that may, after additional engineering analysis, prove to be structurally feasible
for widening the existing Glenn Jackson Bridge. This concept was used as a basis for developing order
of magnitude construction costs.

The impacts of this scheme on traffic maintenance during construction were not addressed. In addition,
the aesthetic impacts of this widening scheme were not addressed.

INTRODUCTION

This memorandum is a qualitative examination of issues associated with installing two tracks of light rail
on the existing Glenn Jackson Bridge superstructure. Both the North Channel and South Channel bridges
were examined. The scope of this document was limited to determining if there were any obvious fatal
flaws in the installation of light rail, and to identify a concept to be used for development of order of
magnitude construction costs.

Ewvaluation of the existing bridge substructure is outside the scope of this memo. Increasing the existing
concrete pier section and enlarging the footing with new piles have been assumed and have been
guantified in an attempt to capture probable work. It has been assumed that additional dead loads and
added live loads would be taken by the added substructure capacity. This assumption would need to be
verified by extensive engineering analysis.

This document is preliminary, in that it represents the first step in an extensive study that would
need to be undertaken to determine if retrofitting light rail on the existing bridges was technically
feasible. While some technical issues are identified, a detailed examination of all relevant technical
issues was well beyond the scope of this memorandum. As a result, it cannot be stated with
certainty that the concepts discussed could be directly implemented as they are depicted or
described. Subsequent analysis and development may indicate that these concepts may not be
technically feasible, or they may require extensive additional measures to be implemented to the
extent that they are economically not feasible.

Parsons Brinckerhoff . Oregon Department of Transportation
I-5 Trade Corridor Study
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STUDY CROSS SECTION
The cross section that was examined consisted of the following:

e A 28-foot-wide, two-track, light rail corridor located at the centerline of 1-205

e Four 12-foot-wide general purpose traffic lanes on each bridge, with 10-foot shoulder on the median
and shoulder sides

» 1’4" traffic barriers on the outside of both shoulders

Drawings of the existing bridges indicate that the out-to-out dimension of the existing deck slabs is on
the order of 149°-8”. The proposed cross section will be 169°-4” wide. As a result, both existing bridges
will need to be widened by approximately 10 feet,

An additional requirement was that any new widening must not require the construction of new
substructure.
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28 .
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r_;—) —_ L
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74t | 74t
-4 I g gr
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(Not to Scale)
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SOUTH CHANNEL BRIDGES

EXISTING BRIDGE CONSTRUCTION

The existing 3,120-foot-long South Channel crossing consists of two independent bridges: one bridge for
northbound I-205 traffic, and one for southbound 1-205 traffic. The bridges are separated by a 7°-4” gap

" between the edge of their deck slabs. While the deck width varies near Government Island, the typical
cross section is 70°-8” wide.

Both bridge superstructures are five-cell, prestressed concrete box girders. The 17 spans are grouped
into 6 longitudinally continuous frames. The structure depth varies between 6°-6” and & feet, and
accommodates a maximum span length of 200 feet. Deck slabs are of reimforced concrete construction
and are not transversely prestressed. Longitudinal prestressing necessary to support the superstructure
dead load and other applied loads is located in ducts within the webs. Typical bent construction consists
of single round columms with integral pier caps, resting on a footing supported by steel H piles.

The design drawings are dated 1978, and depict prestressed concrete box girder construction that is
representative of that time. Prestressed concrete box girders are designed with a maximum allowable
longitudinal tensile stress to limit, if not eliminate, transverse cracking in the deck slab. In addition, the
prestressing must provide the necessary strength required to longitudinally support the bridge and its
applied loads. Typical practice is to optimize the use of prestressing steel, due to construction costs and
allowable stress design criteria. As a result, this type of construction is relatively sensitive to significant
increases in dead loads. :

Generally, prestressed concrete box girder construction does not readily accommodate increases in
longitudinal prestressing forces. The prestressing steel is located in internal duects, and typical practice is
not to provide additional empty ducts for-installation of future prestressing steel. As a result, installation
of additional prestressing force is typically done with external tendons (outside of the concrete cross
section) that must be anchored to the existing bridge components to develop the required stressing forces.

An examination of the existing drawings indicates a number of features that may limit the installation of
additiona] prestressing steel:

» The integral pier caps are relatively massive. Drawings depict pier diaphragms with a thickness of
over 10 feet and a heavily reinforced cross section. Drilling through this thickness of concrete and
reinforcing steel to install additional ducts could prove to be a formidable task. It cannot be assumed
that the existing reinforcing steel is exactly where the design drawings depict it.

s In addition, the caps are transversely prestressed, with draped tendon profiles. Great care would need
to be taken to avoid severing one of these tendons during the drilling process, since this prestressing
provides the support of the outer box girder webs at the bents.

Parsons Brinckerhoff 3 I-5 Trade Corridor Study
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Regardless of the difficulties associated with installing additional external prestressing tendons, it
is assumed that this will be required regardless of whatever other modifications are done to
accommodate LRT on the existing bridge. However, specific details regarding the number of
additional tendons and their location are well outside of the scope of this study.

WIDENING TO THE OUTSIDE

The existing bridges have cantilevered deck slabs that extend 7°-10” beyond the face of the exterior box
girder webs. Increasing this dimension by ten feet to accommeodate the study cross section would result
in cantilevers that would far exceed the bending capacity of the existing cantilevered, reinforced concrete
slabs.

Two options were examined:

» Construct a series of rectangular transverse stiffening ribs that would transfer the deck widening
loads in bending to the interior box girder webs. It was assumed that these ribs would be cast-in-
place concrete with a prestressing tendon located in the upper portion of each new rib.

¢ Construct a precast panel with integral struts to transfer the deck widening loads to the existing
exterior web through a simplified truss action. The precast section would resist the cantilever
movement through the use of transverse prestressing steel in external ducts, and anchored in cast-in-
place blocks to the interior of the box girder.

One of the major constraints on either scheme is the existing longitudinal prestressing steel that is located
in each of the existing girder webs. According to the existing drawings, the ducts follow a parabolic
longitudinal profile that extends anywhere from 2 above the bottom of the web to 1.5” above the bottom
of the deck slab. Any penetration of the box girder webs must not interfere with the existing prestressing
duets, as the tendons supply the support for the bridge superstructure. There is a high probability that
transverse tendons, if located in a typical configuration, will conflict with the existing prestressing ducts
in the vicinity of the piers. For that reason, there is no “typical” solution of detail that would apply to all
portions of the existing bridge.

An additional constraint is the vertical reinforcing steel in the box girder webs. This reinforcement
_provides a large portion of the box girder shear strength. Any proposed construction scheme must locate
the existing reinforcing steel in advance of drilling holes through the webs past the concrete cover. In the
event that significant portions of the existing web steel is severed, measures must be taken to restore the
girder shear strength.

Finally, both schemes will have a significant visual impact on the existing bridge. An aesthetic analysis
was outside of the scope of this memorandum.

Parsons Brinckerhoff : 4 I-5 Trade Corridor Study
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For purposes of establishing order of magnitude costs associated with retrofitting, the construction
sequence and operations required for the precast conerete strut scheme is described in detail below.

e Place traffic barriers and demolish existing 7°-10” overhang. Expose 2 to 3 feet of the existing
 transverse reinforcing steel and clean.

» Loocate existing longitudinal prestressing ducts. Selectively remove concrete cover to confirm
existing duct locations and vertical reinforcing steel locations. Drill through web walls at location
necessary for installation of new transverse prestressing tendon.

» Install new strongback at interior web location. Dowel into existing deck siab and soffit slab to
.anchor strongback. The transverse strength of the existing deck slab reinforcing steel would need to
be verified, and strengthening measures, if required, would need to be developed.

o Place new 15-ton concrete slab segments. Install epoxy mortar on exterior face of existing exterior
girder web to provide for uniform bearing.

¢ Install new prestressing bars. Place longitudinal closure concrete.
¢ Siress and grout prestressing bars.

o  After installation of sections of panels, place edge barrier. Place concrete overlay to provide for
smooth riding surface.

For estimating purposes, assume that the transverse prestressing force in each rib (at 10-footo.c.) is 0
the order of 75 to 100 tons, '

From a construction perspective, access to the interior of the box girder could prove to be difficult for the
contractor. The drawings do not depict accessibility in any other than the existing center cell, Access
hatches were not noted on the existing drawings, nor were access holes in the box girder webs for
moving from one girder cell to the adjacent cell. Existing access should be verified in the field.

WIDENING TO THE INSIDE

The proposed cross section has a 28-foot-wide LRT track slab that is centered between the northbound
and southbound bridges. The track slab supports the rails, plinths, OCS poles, systems components, and
other features. It is assumed that this track slab will be supported over center of each exterior web by
elastomeric bearings. For purposes of this study, a 12-inch track slab was assumed. The exact cross
section of the track slab was not determined, as it could be solid rectangular, voided, or ribbed.

Aside from the LRT, the track slab is also assumed to support a suspended 20-foot-wide walkway. It was
assumed that the walkway would consist of steel framing supporting a 4’ concrete slab. Hanger rods
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were assumed to transfer the walkway dead and live loads to the track slab directly above. In order to
obtain a direct load path, and to reduce the dead load on the bridge superstructure, it was assumed that
the existing cantilevered overhangs would be removed. Lateral loads on the walkway are assumed {o be
resisted by stabilizer cables, rods and dampers, or some other similar system that is attached to the
adjacent box girder soffit with brackets,

It is assumed that the LRT slab and track would have expansion joints at the same locations as the
existing superstructire expansion joints.

From a construction point of view, the widening to the inside appears to be less complex than widening
to the outside. One feature that needs to be considered is the required work zone necessary to
accommodate these modifications. If 11°-8” is removed from the inside face of the deck and 7°-10” + 2’-
0” for barriers from the outside face, this results in a maximum remaining deck width of 49°-2”. This
does not account for additional space necessary for erection equipment (such as cranes). As a result, it is
anticipated that the number of existing traffic lanes would be reduced during construction, with the
associated inconveniences to the public and restrictions on coniractor operations. It is unknown if this is
acceptable to the Oregon and Washington DOTs. Work on the outside widening could utilize barge-
mounted cranes fo ease congestion. However, access on the inside of the existing girders is greatly
complicated by the close proximity of the two parallel decks. It appears that the contractor will require a
median construction zone for working on the inside of the existing girders.
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NORTH CHANNEL BRIDGES

EXISTING BRIDGE CONSTRUCTION

The existing 7,167-foot long North Channel crossing consists of two independent bridges: one bridge for
northbound 1-205 traffic and one for southbound I-205 traffic. The bridges are structurally separated by a
77-4" gap between the edge of their deck slabs. While the deck width varies near the north side of the
river, the typical cross section is 70°-8” wide.

Drawings were not available for the 1,967-foot-long Washington approach bridge (north of Pier 10). Itis
assumed that, since these spans were constructed over land, they are of similar construction to the South
Channel spans. The Washington approach bridge superstructures are assumed be five-cell, prestressed
concrete box girders. The discussion regarding the South Channel bridges would also apply to these
structures.

The remainder of the North Channel bridge structure consists of 18 spans grouped into 6 longitudinally
continuous frames, There are also two different types of construction in this portion of the bridge:

+ A 1,882-foot-long, cast-in-place, segmental concrete cantilever construction for Spans 10 through 13.
This portion includes the span over the navigation channel. In this area, the structure depth varies
between 17 and 30 feet, and the span lengths vary from 360 feet to 600 feet. The drawmgs depict a
two-cell cross section with 10°-2” cantilever deck slabs.

e A 3.318-foot-long, precast segmental concrete cantilever construction for Spans 14 through 26, the
approach spans extending to the north shore of Government Island. The structure depths vary from
12 to 17 feet, and the span lengths from 242 feet to 360 feet. The drawings depict a two-cell cross
section with 10°-2” cantilever deck slabs.

The design drawings depict a number of features that influence the ability of these structures to
accommodate LRT installation:

»  Unlike the South Channel bridge, the deck slabs of the segmentally constructed girders are
transversely prestressed. This prestressing force provides the required transverse bending resistance
in the relatively thin deck slab. Stressing anchors are located at the edge of the existing deck slabs.
The drawings depict cast in dead-end anchors that develop the prestressing force through bond.
Disturbing or removal of these anchorages must be avoided.

¢ Similar to the details of the falsework construction of the South Channel and Washington approach
spans, a portion of the tendons in the precast segmental bridge spans is located in ducts within the
webs. However, the majority of the prestressing in the precast segmental portion is located in ducts
within the deck slab. This prestressing cannot be disturbed, as it literally supports the bridge

Parsons Brinckerhoff 7 : I-5 Trade Corridor Study
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superstructure. Typically these ducts are relatively closely spaced. As a result, extreme care must be
taken in locating deck penetrations. :

e The drawings suggest that all of the longitudinal prestressing for the cast-in-place segmental portion
is located within the deck slab.

¢ The drawings also depict vertical prestressing tendons in the precast segmental concrete girder webs.
These tendons are located adjacent to the piers, and provide resistance to shear and web cracking.

» Similar to the South Channel and Washington approach bridges, no provisions have been made in the
construction of the segmental bridge spans to accommodate installation of additional longitudinal
prestressing steel. Provisions for adding additional post-tensioning after construction have been
required by the AASHTO segmental bridge design code since 1989. However, the Glenn Jackson
Bridge design precedes this date.

e The design of segmental bridges has typically been optimized to result in least-weight designs for
achieving long spans. As a result, there is typically liftle reserve capacity in these structures for loads
in excess of the design loads. Accompanying this is a relatively high degree of congestion of
embedded items, such as reinforcing steel and prestressing ducts.

WIDENING CONCEPTS

The existing bridges have cantilevered deck slabs that extend 10°-2” beyond the face of the exterior box
girder webs. Increasing this dimension by ten feet to accommodate the study cross section would result
in cantilevers that would far exceed the bending capacity of the existing cantilevered transversely
prestressed concrete slabs. )

Similar to the South Channel concept described above, two options were examined. The concept using
precast concrete struts to transfer the deck widening loads to the existing exterior web through a
simplified truss action was identified as being the least-weight option.

The precast section would resist the cantilever movement through the use of transverse prestressing steel
in external ducts. Unlike the South Channel, internal anchor blocks are not likely not to be feasible due
to the existing longitudinal and transverse ducts in the deck slab. A “balanced” bracket scheme appears
to be reasonable to minimize dead load torsional movements on the superstructure. An internal strut will
likely be needed in each cell at each new tendon to minimize transverse web bending movements.

On the precast concrete segments, care will need to be taken to avoid interfering with the existing
inclined tendons in the webs.

As with the South Channel spans, the vertical reinforcing steel in the box girder webs provides a large
portion of the box girder shear strength. Any proposed construction scheme must locate the existing

Parsons Brinckerhoff 8 I-5 Trade Corridor Study
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reinforcing steel in advance of drilling holes through the webs past the concrete cover. In the event that
significant portions of the existing web steel is severed, measures must be taken to restore the girder
shear strength.

As with the South Channel Bridge, the proposed cross section has a 28-foot-wide LRT track slab that is
centered between the northbound and southbound bridges. If is assumed that this track slab will be
supported adjacent to the existing exterior webs by elastomeric bearings. In addition to the LRT loads,
the existing girder must also support a suspended 20-foot-wide walkway. In order to obtain a direct load
path, and to reduce the dead load torsional imbalance it was assumed that the walkway would be
suspended from concrete struts similar to those used on the exterior girder face,

It is assumed that the LRT slab and track would have expansion joints at the same locations as the
existing superstructure expansion joints.

For purposes of establishing potential costs associated with retrofitting, the construction sequence and
operations required for the precast concrete strut scheme is described in detail below.

e Locate existing longitudinal prestressing ducts within gitder webs. Selectively remove concrete
cover to confirm existing duct locations and vertical reinforcing steel locations. Drill through web
walls at location necessary for installation of new transverse prestressing tendons.

» Install new struts between existing girder webs.

» Install epoxy mortar on exterior and interior faces of existing exterior girder to provide for uniform
bearing. Place new 25-ton concrete slab segments on outside of girder. Then install new bracket on
inside face of existing girder.

o Install new prestressing bars. Place longitudinal closure in concrete.

e Stress and grout prestressing bars.

o After mstallation of sections of panels, place edge barrier. Place concrete overlay to provide for
smooth riding surface.

For estimating purposes, assume that the transverse prestressing force in each rib (at 12 feet 0.c.) is on
the order of 75 to 100 tons,

As with the South Channel Bridge, it was assumed that the increased dead load and live loads would
require additional longitudinal post-tensioning to be installed. The installation of this prestressing would
be subject to similar constraints that were previously noted for the South Channel Bridge.

Parsons Brinckerhoff : 9 I-5 Trade Corridor Study
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ADDITIONAL ENGINEERING STUDIES REQUIRED FOR CONCEPT VERIFICATION

The following are required to validate the above-described concepts:

¢ Definition of h-i_ghway, rail, and pedestrian design loadings

¢ Transverse analysis of existing superstructure cross sections with proposed modifications

¢ Longitudinal girdef analysis, including shear capacity of the webs and bending capacity under
service and ultimate loads. Analysis must be based on current state of stress in the segmental

portions of the existing bridge.

e A detailed constructibility analysis

Parsons Brinckerhoff 10 . I-5 Trade Corridor Study
October 12, 2001 Feasibility of Widening Existing
Glenn Jackson Bridge Superstructure



BASIS OF ESTIMATE

The following is a brief description of the development of the order of magnitude capital
cost estimate for the widening of the existing Glen Jackson Bridge (I-205) over the
Columbia River. The purpose of this estimate is to aid in the evaluation of the feasibility
of retrofitting the existing bridge t0 accommodate a new LRT guideway and relocating
pedestrian walkways below this new guideway.

The existing bridge consists of two distinct superstructljre types as well as a portion of
embanked section. These sections have been described as follows:

« North Channel 5,700 LF
» South Channel and Washington Approach 4,887 LF
« Government [sland (Embankment) 1,170 LF

The scope of work and approximate quantities that were used to prepare the order of
magnitude estimates are based on the written concepts and cross section sketches
contained in a draft memo from Joe Showers to Mike Trafallis and dated September 5,
2001, as well as a Glen Jackson Bridge Wadenlng Scope of Work received by e-mail on
August 28, 2001.

The following major construction activities have been included in the cost estimate.

« Maintenance of Traffic

s Pier Footing Modifications; mcludmg coﬁerdams additional steel piling, and
additional reinforced concrete footings.

 Pier Modifications, including doweling tie-bars to the existing pier and adding a
full height reinforced concrete collar.

» Superstructure Modifications, including selective demohtlon of existing structure,
addition of new precast widening slab and struts, concrete closure and
surfacing, additional transverse and longitudinal post tensioning, LRT reinforced
concrete track slab, new concrete traffic barrier and modifications to the bridge
deck drainage system.

¢ Pedestrian Walkway, including a suspended steel frame deck system, precast
concrete walkway slab, stabilizing rods, chain link fencmg, and paved walkway
on the embankment section.

All construction cost are in 2001 dollars and a contingency of 30% has been added fo
the totals due to the conceptual nature of the design concepts.

These estimates represent an opinion of probable construction cost in 2001 dollars,
based on our professional experience and qualifications. There are any number of
factors which can influence a probable contractors actual bid, therefore we: cannot
guarantee that actual bids or final consiruction costs will not vary from ‘thIS opinion of
probable cost.



PROJE - AME:
PROJECT NO.:

DATE:
ESTIMATOR:

I-5 TRADE CORRIDOR STUDY

13826
1011272001

R. HARBUCK

CONCEPTUAL GOST ESTIMATE

Summary of Alternative - Glen Jackson Bridge Retrofit for LRT
{2nd Qtr. 2001 Doliars in Millions)

Glen Jackson Bridge

~ Major Conét;uction ltem“: i Ngiﬁh South Government | B Tot‘al '
: ) Channel Channel Istand - : :
GENERAL REQUIREMENTS $1.3 $1.0- $2.3
PIER FOOTINGS - MODIFICATIONS $27.2 | $44.2 $71.3
PIERS - MODIFICATIONS $3.5 $5.7 $9.2
SUPERSTRUCTURE - MODIFICATIONS $30.5 $21.4 $52.0
PEDESTRIAN WALKWA-Y $6.7 $5.7 $0.4 $12.7
SUBTOTAL CONSTRUCGTION COST - 2001 § $69.1 $78.0 504 5147.5
CONTINGENCIES: 30% $20.7 $23.4 $0.1 $44.3
TOTAL CONSTRUCTION COST - 2001 § $89.9 51014 50.5 $191.8
LENGTH OF ALIGNMENT - LF 5,700 4,887 1,170 11,757
G]enJackson.xls Page 1
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Parsons Brinckerhoff Construction Services

PROJECT NAME: -5 TRADE CORRIDOR STUDY
PROJECT NO.: 139286
DATE: 10/12/2001
ESTIMATOR: R. HARBUCK
GLEN JACKSON BRIDGE RETROFIT
North Channe} Structure
ITEM ITEM DESCRIPTION i EST. UNIT UNIT TOTAL
NO., Qry. COST COST
General Requirements
1 Precast barrier wall, temp. 18,400 If $£35.00 $644,000
2 Warning panels 4 ea- $3,000.00 $12,000
3  Plasticdrums 550 ea $100.00 $55,000
4 Signing and stripping 43 Im $15,000 $64,500
5  Maintenance of Traffic . 24 mo $20,000 $480,000
Subtotal General Requirements $1,255,500
Pier Footings - Modified _
6  Cofferdam, temporary 163,200 sf $50.00 $8,160,000
7 Structural excavation 16,864 cy - $35.00 $5280,240
8  Fumish and install steel pipe piling 76,800 If $60.00 $4,608,000
9  Concrete, seal slab . 16,864 oy $350.00 $5,902,400
16 Concrete, footing ) 16,416 ¢y $482.00 §7,912,512
Subtotal Pier Footings ~Modified $27,173,152
Piers - Modified
11 Doweling to existing pier 22,080 ea $50.00 $1,104,000
12 Concrete, fooling 3,264 ey $733.00° $2,392,512
Subtotal Piers - Modified $3,496,512
Superstructure - Modifications
13  Demolish existing traffic barrier 22,800 if $10.00 $228,000
14 Precast deck slab and strut, 12' segments, outside 950 © ea $10,000 $9,500,000
15 Precast struts, 12' segments, inside 950  ea $4,000 $3,806,000
16 Precast struts, 12' spacing, internai 950 ea $2,000 $1,900,000
17  Post-tensicning 600 n $6.500 $3,800,000
18  Concrete clouser pours 845 oy $350.00 $295,750
19  Concrete overiay, 2" thick 12,667 sy $40.00 $506,667
20  Concrete raffic barrier 22,800 if $35.00 © §798,000
21 Concrete frack slab : 35,467 sy $190.00 $6,738,667
22  Elastemetric bearings 2,850 ea $800.00 $2,280,000
23 Bridge deck drainage piping 1 Is $600,000 $600,000
Subtotal Superstructure - Modifications ’ $30,547,083
Pedestrian Walkway
24 Chain link fence .+ 136,800 sf $8.00 $1,004,400
256  Steel framing 1,995 in $2,000.00 $3,850,000
26  Precast concrete slab, 4° 114,000 “sf $10.00 $1,140,000
27 Stabilizer rods 1,425 ea $300.00 $427 500
Subtotal Pedestrian Walkway $6,651,900

Total Structure . ' $69,124,147

10/12/2001 - Page 2 Glendacksonxls North
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I-5 TRADE CORRIDOR STUDY

PROJECT NAME:
PROJECT NO.: 13926
DATE: 10/12/2001
ESTIMATOR: R. HARBUCK
GLEN JACKSON BRIDGE RETROFIT
South Channel and Washington Approach Structure
ITEM ITEM DESCRIPTION EST. UNIT UNIT TOTAL
NO. QTY. COST COST
General Requirements
1 Precast barrier wall, temp. 16,000 If $35.00 $560,000
2 Warning panels 4 ea $3,000.00 $12,000
3 Plastic drums 444  ea $100.00 $44,400
4 Signing and stripping 37 Im $15,000 $55,500
5 Maintenance of Traffic 18 mo $20,000 $360,000
Subtotal General Requirements $1,031,800
Pier Footings - Modified
6  Cofferdam, temporary 265,200 sf $50.00 $13,260,000
7 Structural excavation 27,404 cy $35.00 $959,140
8 Furnish and install steel pipe piling 124,800 If $60.00 $7,488,000
9 Concrete, seal slab 27,404 cy $350,00 $9,591.400
1¢  Concrete, footing 26,676 cy $482.00 $12,857,832
Subtotal Pier Footings - Modified $44,156,372
Piers « Modified
11 Doweling to existing pier 35,880 ea $50.00 $1,794,000
12 Concrete, footing 5,304 cy $733.00 $3,887,832
Subtotal Piers - Modified 55,681,832
Superstructure - Modifications '
13 Demolish existing traffic barrier 19,548 If $10.00 $195,480
14-  Demeolish existing deck slab 141,723 sf $6.00 $850,338
18 Precast deck slab and strut, 10' segments a78 ea $6,500 $6,357,000
16  Posttensioning 500 tn $6,500 $3,250,000
17 Concrete clouser pours 724 cy $350.00 $253,400
18  Concrete strongbacks 870 sf $950.00 $826,500
19  Concrete overlay, 2" thick 19,548 sy $40.00 £781,920
20 Concrete traffic barrier 19,548 If $35.00 $684,180
21  Concrete track slab - 30,408 sy $120.00 $5,777,520
22  Elastometric bearings 2,444 ea $800.00 $1,955,200
23 Bridge deck drainage piping 1 Is $500,000 $500,000
Subtotal Superstructure - Modifications $21,431,538
Pedestrian Walkway
24 Chainlink fence 117,288 sf $8.00 $938,304
25  Steelframing 1,710 in $2,000.00 33,420,900
26  Precast concrete slab, 4" : 97,740 sf $10.00 $977,400
27  Stabilizer rods 1,222 ea $300.00 $366,525
Subtotal Pedestrian Walkway $5,703,129
“Total Structure $78,004,771

10/12/2001

Page 3
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Parsons Brinckerhoff Gonstruction Services
PROJECT NAME:

I-6 TRADE CORRIDOR STUDY

PRCJECT NO.: 13926
DATE: 10/12/2001
ESTIMATOR: R. HARBUCK
GLEN JACKSON BRIDGE RETROFIT
Government Island Pedestrian Walkway
ITEM ITEM DESCRIPTION EST. UNIT UNIT TOTAL
NO. QTY. COST COST
Pedestrian Walkway
1 Clearing and Grubbing 3,120 sy $1.00 $3,120
2 Rough Grading 28,080 sf 50.40 $11,120
3 Finish Grading 23,400 sf $0.60 $14,040
4 Geotextile Fabric 2,600 sy $1.50 $3,900
5 Erosion Control 2,340 If $22.00 351,480
6 Underdrains 2,340 If $18.00 $42,120
7  Walkway Drainage 2,340 If $40.00 $93,600
8 Walkway Paving 23,400 sf $5.00 $117,00C
9  Walkway Signage 23,400 If $2.00 546,800
Subtotal Pedestrian Walkway $383,180
10/12/2001 Page 4 GlenJacksonxls Gov



Airport Jot to Van Mall TC & P/R (Via New CRC Bridge)

1-205 Segment 1 Segment 2 Sagrmen 3 Segmenl 4 Begrnont 5
CAPITAL COST ESTIMATE Alrport Jel to Slata Ling | Wash St Line to SE 10th| S 10th ~ Mill Plain Area) Mill Plafn to Van Mall TC| Van Mall TC to NE 83rd Syslams Totals
daled July 2001 in Second Quarter 2001 Delars. 12,950 LF 5,950 LF 8700 LF 13,446 LF 9,900 LF 48956 LF | 48,956 LF TOTAL
$128,547,159 563,354,845 $24,630,007 $47,767,360 $35,150,474 $305,067,827
30
123
$57,274,711 $57,274,711
$11,724 361 $11,724,361
$4,874,215 $2,220,687 §2,167,290 54,190,550 $3.012,557 316,465,207
$4,384,545 $1.676,908 $1.885,114 $4,524,100 53,526,396 $15.997,063
$1,386,707 $625,043 $707,146! $1,419,147 __$1,044,887 35,167,020
$0 50 $248,001 $744,003 $328.842 $1.321,045
$3,500 $3,727,006/ $4,189,755 $8,408,276 $6,100:,032 $22,619 465
$46,674,645 $22,835,675 $11,043 563 $19,063,279 $13,763,006 $6,420,023 $118,820,193
# 1kr;,'qh1',‘s"z_7 $46,525,852 $22,861217 $10,536.512 $17,607.957 $12,059,958 $8,409.911 $118,001,527
. .557_3.,34::‘,31'3" $233,376,023 $117,905,381 $59,407 558 $103,724,672 $75,105,862 $83,828,007 $672,248,313
YOE {mid - 2040 §) $46.6% $987,137,512 $342,133,028 ‘ $172,850,606 $67,092,158 $152,061,526 $110,106,032 $122,484,261 $9B7,137,612
Milas 245 113 127 255 1.98 9.27 827
Cast per mile calculalion in millions $108 M per mile §139 M per mite $153 M per mile $E9 M por milo $60 M per mile $58 M per mile $13 M per mile $106 M per mile

Naw $-205 Br- Alrporl Jct fo Van Mall TG and P&R - via I-205-Chkalov Dr July &1




‘lark County Light Rail Cost Estimate

heet: Segmenl1  Alrporl Jet to Van Mall TC & P/R (via |-205 - New CRC Br) 428

ngineer. B Dethlefls  Airpor Jct lo Wash Stale Line (205 Alignment) Estirmalor: David Chiara

25+50  255+00 Oregon Side 25%

alegory  Cosi Code  Deseription BagSTA EndSTA Length Width Factar Quantity Unit  UnitCos! Line Cost Contingency E&A Tolal

oM COMBIN COMMUNICATION 126+50  255+00 12,850 4] G 1.00 12950 RF $105.54 $1,386,787 $273,359 410032  §2,080,195
RS STREET Street And Track @ Inlersections 125450 255400 B 1} ] 1.00 0 EA $158850497 $0 50 80 0
RS SIGNAL Modily Exisling ‘Fraffic Signals 125450 255400 - 1} a 0.67 0 EA  §160,984.93 $0 50 0 $0.
RS SIGNAL New Trallic Signal 125150 255400 - 0 0 1.00 D EA $160.984.93 $0 $0 50 $0
RS GATE{1 - 4 Gale With Flashers 125+50 255400 - 0 1} 1.00 0 EA $122,500,32 50 50 30 30
LC CAT Double Track Catenary System 125+50 137+60 1,210 o o 1.00 1,210 RF $301.08 $3584,309 $72,862 $109,293 $548,464
LG CATBR Gouble Track Calenary On Bridga 137460 140495 335 1] ] 1.00 335 RF $423.56 $141,804 $28,379 $42,558 $212.841

te CAT Double Frack Calenary System 140+95  158+10 1,715 0 0 1,00 1,745 RF $301.08 $516,356  $103271  $154,807 5774533
LG CATBR Duouble Track Calenary On Bridge 8810 162410 400 0 Q i.00 400 RF $423.56 §160.426 $33,885 $50,828 $254,139
Lc CAT Double Track Gatenary System 162+10 168+63 653 0 aQ 1.00 653 RF $301.08 $196,607 $39,321 $58,982 $294.910
LG CATBR Double Track Catenary On Bridge 168463 200+20 3,157 n 0 1.00 3157 RF $423.56 %$1,337,192 $267,438 $401,158 $2,005,788
LG CAT Double Track Gatenary Syslem 200+20  214+30 1,410 4] 0 1.00 1,410 RF $301.08 $424,526 . $84,905 $127.358 $636,788
LG CATBR Daouble Track Catenary On Bridgs 214+30 255+00 4,070 0 0 1.00 4070 RF $423.56 $1,723,206 $344,701 517172 $2,585,85%
cL A None 125+50  255+00 - 0 0 1.00 0 RF $0.00 50 30 30 $0
RD o] LRT Grade Constructiop-50 Fl Row 125+50 137+60 1,210 0 0 1.00 1210 RF $7568.32 $915,149 $320,302 $308,863 $1,544,315
RO D LRT Grade Constuclion-50 FL Row 140485  188+10 1,915 0 0 1.00 1,715 RF $756.32 $t,297,002 $453,882 $437,769 $2,188,843
RD 5] LRT Grade Construction-30 F1 Row 200+20 214+30 1410 0 0 1.00 1.410 RF $756.32 $1,086,414 $373,245 $359,915 $1,799,573
RD AERIALD Arrial Dauble, Dusibanks 125+50  255+00 7.962 0 0 " 1.00 7,962 RF $102.54 $B16.406 $285,742 $275.537 $1,377 6685
RD EXC-MAG Allawance for Cul 125450  214+20 4,588 40.00 2 1.00 14,779 CY $14.92 $219,008 $76,653 $73,915 $369,575
RD FILL-MIN Altowance Ter Fill 125+5G¢ 214420 4588 - 4] 1.00 0 C¥y 5617 $0 50 50 50
RD UNIQUE Allowance lor Iree removal (replacement in SFC) 200+20  214+30 10,400 0 0 - 1.00 10,000 LS $t1.00 $10,000 $3.500 $3,375 $16.875
RD FENCE Fencing 200+20  214+30 1,410 0 o 2.00 1410 LF §18.52 $52,235 $18,282 $17,628 $08,147
RD UNIQUE Chain & bollard {I-MAX siyle} 125+5¢ 255400 - a 0 1.00 0 LS $1.00 30 $0 $0 50
RK NA . NoPark & Ride Facililies On This Sheet 125+50  255+00 - o M} 1.00 0 RF $0.00 30 50 50 $a
IG SIGALL Combingg Signal Syslem 125+50  255+00 12,950 0 ‘0 1.00 12,850 RF $201.36 $3,643.617 $728,723 $1,093,085  $5,465425
G INTER Interlack 125+50 1 o} ] 1.00 1 EA  $740928.57 $740,929 $148,186 $222,279  $1,111,393
PC UNIGUE HAZ MAT Testing & Rermadiallon 125+50 255+00 453,250 . o] 1.00 453,250 LS $1.00 $453,250 $168,638 152972 $764,859
PC UNIQUE Landscaping & hydmseeding 125+80 255+00 175,000 1] o .00 175,000 LS $1.00 $175,000 §61,250 §59,063 $295,313
TA NA Mo Statlon On This Bheel 125+50  265+00 - ] 0 1.00 0 RF $0.00 $0 $0 $0 $0
TA UNIQUE Signs & Graphics for Ihis alignmenl 125+50 255400 361,978 o] 0 1.00 351,978 LS $1.00 $361,978 $108 503 $117,643 $568,213
ia UNIQUE Signa & Graphics for existing lines 125+50 255+00 | 208,475 ] o] .00 208,475 LS $1.00 $20B,475 $62,543 $67,754 $330,772
TR UNIQUE Temporary Teaffic Gontrul on 1-205 125+50 255400 465,000 [y 0 100! 465,000 LS $1.00 $465,000 $162,750 $158,937 $784.687
TR UNIQUE Adjust ODOT drainage (ol slruciure} 125+50 255+00 650,000 0 0 100 650,000 LS $1.00 $650,000 $227,600 $219,375 $1,096.875
TR DEMO Allowanse [of bike pally removal 161+00 172400 1,100 12 4] 1.00 1,467 SY $6.17 $9,056 $3,170 $3,056 §15,282
R PAV-STD Allewance for Iane odjusiments SB & NB 120+00 140400 2,000 a8 o 2.00 1,778 8Y $43.22 $153,674 $53,786 $51,865 $259,325
R -DEMO10 Alicwance for fana pdjusiments S8 & NB 120+00 1*_10+00 2,000 a 1} 2.00 1,778 &Y $12.35 $43.807 $15,367 $14,819 $74,093
TR UNIQUE Refocete ODOT sign bridge (N - fuf jane widit) 142450 125,000 o 0 1.00 125,000 LS $1.00 $125,000 $43,750 $42,188 $210,938
U UNIGUE  Refocste exisfing ODQT -barriers (2-sides} -Damo 125¢00 135400 20,000 - ] 2.00 20,000 LS $1.00 $40,000 $14,000 $13,600 $67.500
Tu JBARRIER  Refocale exisling ODOT J-bariers (2-sides) 125+00  135+%00 1.000 - a 2.00 1,000 LF $44.70 $80,395 $31,288 $30,171 $150,854
Tu AERIAL LRT Double Track Aeria) Slrutture 137460 140495 335 - 0 100 335 RF $5,099,27 $1,708,254 $597,889 $576,536  §2,882,679
rJ AERIAL LRT Double Track Aesiaf Slructure 18B+10  162+i0 400 - 0 .00 400 RF $5,099.27 $2,039,706 $713,897 $686,401 $3,442,005
iu JBARRIER  Jersey Barder {Per Side) - off structure 135+00  169+00 4,988 - 0 200 4688 LF 544.70 $445,903 $156,066 $150,492 $752,462
ru UNIQUE Construcl asv: spiraf bike mmp conneclion (9 1-205 structure (15VF) 172400 120,000 - 4 1.00 120,000 LS $1.00 $120,000 $42,000 $40,500 $202,500
U RETFIL20  Rotained FHi - 20" Avg. Hol. 162416 166+63 653 . 0 100 653 RF 5505374 $3300,080 $1155031  $1113780  $5568.801

U COLCONC  Col Rivar Cona Segmentat - 40° width required 168+63  200+20 3,157 - 4] 1.20 3,157 RF 511,627.83 344,197,600 $15469,195 $14,916,723 574583617
LY COLCONC  Cel River Gene Segmental - 46 width required 214+30 255+00 4,070 - 9 1.29 4,070 RF $11,627.83 $61,040.5B4 $21,367,355 $20,604,235 $103,021,174
K 5TD Tie & Ballas! Double Track 125+50 137460 1,210 - Q 1.00 1,210 RF $299.50 $362,395 $72,479 $108,718 $543,592
W TO18 #20 Turmouls 125+60 2 - 0 1.00 2 EA  $174,19557 $348,391 $60.678 $104,.617 $522 587
K DF Double Track Direct Fixathon 137+60  140+85 335 - O 1.00 335 RF §$640.87 $214,691 $42,938 $64,407 $322,036
WK 57D Tie & Ballns] Doulls Track 140405 158+10 1715 - o 1.06 1,715 RF $299.50 $613.642  §$102,728  $154,083 $770,463
A DF Double Track Direct Fication 158+10  1B2+10 400 - o 100 400 RF §640.87 $256,347 $51,269 $76,904 $384,52%

K STD Tic & Ballas! Double Track 162+10  168+63 653 - 4 1.00 653 RF $299.50 $195,573 $39,115 $5B,672 $293,360
3K DF Double Track Direct Fixalion nn 1-205 Glann Jackson Br 168+63 200420 3,157 - Q 1.00 3,187 RF $640.87 $2,023.219 $404,644 $606,966 $3,034,828
K 5TD Tie & Ballasi Dovble Track - Gavt Island 200420 214+30 1410 - 0 1.00 1410 RF $299.50 $422,285 $84,459 $126,688 $633,442

Seq 1 Oregon side 1-205
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slark County Light Rail Cost Estimate

iheat: Sagmenl1  Airport Jot to Van Mali 7C & PIR (via |-205 - New CRC Br) BI2B/O1
inginger: B Dethlefis  Airport Jol to Wash State Line (I-205 Alignmenl) | Estimator: David Chiara
25+50  255+00 Oregon Slde . 5%,
ategory  Cost Code Dascriplion BegSTA EndSTA  Lenglh Width Height Factor Guantily Uait  UnitCest - Line Caost Conlingency E&A Tatal
RK DF Deuble Track Direct Fixalion on 205 Glann Jackson Br 214+30  255+00 4,670 - 4] 1.00 4,070 RF $640.87 $2,608,331 $521,666 $782,499 $3.812,496
ITL UNIQUE Lilifilies + private ROW - minor - 0a bridges 125+50 255400 847,500 - 0 1.00 647,500 LS $1.00 $647,500 $259,000 $226,625  $1,133,125
ITL unIGUE Lhililfes - public ROW - ODOT ROW 125¢50  255+00 +1,942,500 - 0 1.00 1,842,500 LS - $1.00 51,842,500 $777,000 $679,875  $3,399,375
Totals $140,172,718 $46,5258682 $46,674,645 $233,373,223
'OTAL BY COST CATEGORY
LG : Building 0 %0 $0 0
‘OM Communicalions $1,386,797 $273,359 $410,039 $2,050,195
‘RS Crossings $0 %0 %0 $0
LC Traction Eleckification $4,874,215 §974,843  $1,462,264 $7,311,322
Qu Equipment 50 50 30 30
cL Fare Colleclion , 30 $0 30 $0
iRD Track Grade Construction $4,376,304  $1,531,706  $1,477,002 $7,385,012
RK Park & Ride $0 " %0 30 50
16 ’ Signal System $4,384,545 $676,800 §1,315,364 46,576,818
iT Sitework 30 $0 $0 $0
PC Special Condilions $628,250 $219 888 $212,034  $1,080,172
TA Stalions $570,453 $171,138 $185,397 $926,966
TR Slreet Reconsiruclion $1,446,636 $506,223 $488,240 52,441,199
TU Slruclures $112990,632 $39,546,721 $38,134,338 $190,671,692
RK Trackwork $6.944,684 $1,388,977 $2,083,465 §$10,417,328
TL Ulililies $2,580,000  $1.036,000 $906,500 94,532,500
Tolals $140,172,716 $46,525,862 $46,674,645 $233,373,223
Civil Conslruction -
Crossings 30 $0 $0 $0
Track Grade Construction $4,376,304 31,531,706 $1477.002 $7,385,012
Park & Ride $0 30 $0 $0
Special Condilions $528,250 $219.888 212,034  §1.060,172
Slations $570,453 $171,136 $185.357 $925,086
Slreet Reconstriclion 51,446,636 $506,323 88240  §2,441,109
Struclures $112.890,632 $39.546,721 $38,134,338 $190,671,602
Trackwaork $6,8944,084 $1,389,877 $2,083.465% $10417,328
Ulilities $2,590,000 §1,036,000 $006,500  $4,532,500
Tolal - Civil Construclien $128,547,159 $44,400,751 $43.486,978 $217,434,688
TES $4,874,215 3974843 $1.462,264 $7.311,322
Slgnals $4,384,545 876,909 $1,315364  $5,576818
Communications $1,366,797 $273,359 $410,030 $2,050,195
Fare Collection 50 50 $0 $0
Total - Sysiems 310,625,557  $2,125.111 $3,187,667 $15,938,335
$140,172,716 $46,525062 346,674,645 $223,373,223

Seg 1 Oregon side |-205
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lark County Light Rail Cost Estimate

1eet; Segment 2 Airport Jot to Van Mall TG & P/R (via I-205) 8/29/01
wgineer: B Dethlefls  Wash State Lina to SE 10th {205 Alignment) Estimator: David Chiara
i5+00 288+60 Bk Washington Side 25%

1G-++00 Ahd 326+00

ilegory  Cost Code Bescrigtion BepSTA  EndSTA  Length Widlh Helght Faclor Quantity Unit  UnfiCost Line Cost Conlingency E&A Total

M COMBIN COMMUNICATION 255400 326400 5,880 o 0 1.00 59880 RF $105,54 $629,043 $125,3309 $188,713 $943,5665
8 STREET Street And Track @ Interseclions 25500 326400 - a 0 1.00 0.0 EA  $158,85057 30 $0 30 $0
B SIGNAL Modify Exisling Traffic Slgnats 2585+00  326+00 - 0 b] 0.67 0 EA $160,984.93 $0 $0 30 $0
5 SIGNAL Now Traffic Sigal 255+00  326+00 - 1] .o 1.00 0 EA $160,984.53 $0 30 $0 50
15 GATE1 1 Gala Wilh Flashers 255+00 326400 - o] o 1.00 0 EA  $122,500.32 %0 30 30 $0
c CATBR Double Track Calenary On Bridga 255+00 288460 3,360 4] a 1.00 3,360 RF $423.55 $1,423,176 $284,635 $426,953 $2,134,763
.C CATBR Double Track Calenary ©On Bridge 300+00 301420 120 1] 0 1.00 126 RF $423.56 350,828 $10,166 $15,248 76,242
.C CAT Doublle Track Calenary System 301+20 326400 2,480 o] 1] 1.00 2,480 RF $30t.08 $746,683 $148,337 $224,005 $1,120,025
L NA None 255+¢00 326400 - \] o] 1.00 0 RF $0.00 30 50 $0 50
W D LRT Grade Construction-50 Ft Row 307+20 326+00 1,880 4 0 1.00 1,880 RF $756.32 $1,421,885 $497 660 $479,886 $2,359,431
ki) AERIALD Agria! Double, Duclbanks 265+00  2BB+B0 3,360 o] o] 1.00 3,360 RF $102.54 344,527 $120,584 $116,278 581,389
D AERIALD Aoiial Double, Duclbanks 300400 301220 120 o o] 1.00 120 RF $102,54 $12,305 $4,307 34,153 $20,764
0} EXC-MAJ  Allowanca fdr Cut 307420 328+00 1,880 40,00 2 1.00 5570 CY $14.82 " §82 545 $28,891 527,859 $139,205
D FILL-MEN Allawance for Flll J07+20 326+00 1,880 - o 1.00 0 Gy $6.17 50 0 50 30
D UNIQUE Allowance for tree Temovat (replacement in SPC) 0G+00  325+00 - i} o 1.00 0 LS8 $1.00 50 $0 $0 30
D FENGCE Fencing 306+00 326+00 - 0 o 2.00 0 LF $18.52 $0 30 $0 30
D UNIQUE Chaln & bollasg (I-MAX slyle} 300+00 - 326+00 - 0 v 1.00 0 LS $1.00 $0 50 30 30
K NA No Park & Ride Facilitias On This Sheel 255400  326+00 - 0 G 1.00 0 RF $0.00 $0 0 $0 30
G SIGALL Combined Signal System 255400  326+00 5,960 0 g 1.00 5,960 RF $281.356 $1,676,908 $335,382 $503,072 $2,615,362
C UNIQUE HAZ MAT Tesling & Remediation 255400  325+00 208,600 0 0 1.00 208,600 LS $1.00 $208,600 $73,010 £70,403 $352,013
’c UNIQUE Landscaping & hydroseeding 300+00  326+00 78,000 0 0 1.00 78,000 LS $1.00 $78,000 $27,300 $26,325 $131,625
C UMIGUE Vvashingion Slate Sales Tax on Materials 255+00 326+00 1,820,000 0 8] 1.00 1,820,000 LS $1.00 $1,820,000 $637.,000 $614,250 $3,071,250
A NA Na Station On This Sheat 255400 326+00 - 0 0 1.00 0 RF $0.00 - §o 50 $0 $0
A UNIQUE Signs & Graphics for this alignment 255400 326400 166,594 o} o] 1.00 166,594 LS $1.00 $166,594 349,978 354,143 $270,714
A UNIQUE Signs & Graphics lor existing lines 255400 326400 95,947 i 1} 1.00 95,947 LS $1.00 $95,947 $28,784 $31,183 $155,914
R UNIQUE Tomperary Traffic Canlrol on 3-205 255400 326400 250,000 0 o} 1.00 250,000 LS $1.00 $250,000 $87,500 84,375 $421.876
R UNIQUE Adjusl WSDOT drainage (off structure) 300400 326+00 323,600 0 ] 1.00 323,600 LS $1.00 $323,600 $113,260 $108,215 $546,075
R PAV-STD Allowance for lane adjusimenls SB & N 300+00 315+00 1,500 a. 0 2.00 1,333 8Y $43.22 $115,256 $40,332 $38,899 $194,494
I DEMO10 Allowange for lane adjusiments SB & NB 289400  315+00 2,600 8 Q 200 2311 8Y $12.35 $57,078 $19,978 519,264 $96,321
R UNIQUE Relocate WSHOT sign bridge (- full lane width) +00 - 0 Q 1.00 0 LS $1.00 50 $0 30 50
U JBARRIER  Jersey Barrer {Per Side} - off struclura 300400 326+00 2,600 - ] 2.00 2,600 LF $44.70 $232,428 $81,350 $78,444 $392,222
Y COLCONC  Col River Conc Segmenlal - 407 width required 255+00  2B8+60 3,360 - [} 1.29 3,360 RF $11,627.83 §$50,399,657 $17.639,880 $17.009,884 $85,049,421
U COLCONG  Gol River Gonc Segmenlal - 40° widih required 300+00  301+20 120 - G 1.29 120 RF $i1,627.83 $1,799,988 $528,598 3607, 498 $3,037,47¢
u RETFILL.20 Redalned Fik - 20° Avg. Hgl. 301+20 307420 600 - G 1.00 600 RF $5,053.74 $3,032,242  $1,0581,285 $1,023,382 $5.1186,908
K BF 255400 288495 3,385 - v] 1.00 3,385 RF 5640.87 $2,175,745 $435,149 $652,724 $3,263,618
i 5TD Tle & Ballast Doutile Track 300+00  326+00 2,600 - o] 1.00 2500 RF $299.50 . ®778,700 $155,740 $233,610 $1,168,050
L UNIQUE Uliifties - privale ROW - minor - on bridges 255+00 288495 159,750 - a 1.00 169,750 LS $1.00 $i69,750 367,900 $59,413 $207,063
L UNIQUE Utilltias - public ROW - WSDOT ROW 300400 326+500 380,000 - o] 1.00 390,000 LS $1.00 $390,000 $156,000 $1386,500 $682,500

Totals $68,481,483 $22,861,217 $22,835675 §114,178,375

ITAL BY COST CATEGORY

G Building 30 50 %0 $0
M Communications $629,043 $125,809 $188,713 $943,545
15 Crossings 50 30 50 $0
c Traction Elactrification $2,220,667 §444,137 $666,208 $3,331,030
W Equipment 50 $0 50 30
L Fare Collection $0 30 $0 30
D Track Grade Gonstruction $1,861,261 $651,441 $628,176 $3,140,879
K Park & Ride 30 $0 30 50

Seg 2 Wa Slate Line -SE 10lh Page 1



slark County Light Rail Cost Estimate

iheet: Segment 2 Airport Jel o Van Mall TG & P/R (via 1-205) Date; B129/01
ingineer; B Dethlefts  Wash Siate Line to SE 10ih (I-205 Alignment) Estimatar: David Chiara
55+00 286460 Bk Washington Side 2594
00+00 Ahd 326400
:alegory  Cosi Code Descripiion BegSTA EndSTA Lengih Width Height Factor Quaniily Unit  UnitCoslf Line Cost Contirgency E&A Total
i) ’ Signat System $1,676,908 $335,382 $503,072  $2,515382
0T Sitework 30 $0 S0 $0
iPC Special Conditions $2,106,600 $737.310 $710978  $3,554,808
TA Siations $262,540 $78,762 $85.326 $426,628
TR Street Reconstruction $745,935 $261,077 $251,753 $1,258,765
iTU Structures $55,464,314 519,412,510 $1B8,719,206 $93,526,030
‘RK Trackwork 52,954,445 $500,888 $866,334 $4,431,668
ITL Utililies $559,750 $223,500 $195913 $979,563
Totals §68,461,483 §22,861,217 $22,835675 $114,178,375
Civil Construction
Crossings $0 50 30 $0
Track Grade Conslruction 51,867,261 $651,441 §628,176 $3,140,872
Park & Ride jo 30 50 $0
Special Gonditions $2,106,600 $737.310 $710,978 33,554,888
Stativns 5262,540 $74,762 $485,326 $426,528
Street Reconsiruction $745,935 $261,077 $251,763 $1,258,765
Struciures $65,464,314 519,412,510 $18,719,2068  $893,595,030
Trackwark $2,954,445 $590,889 $886,334 $4,431,668
Ltilities $559,750 $223,900 5195913 $979,563
Tetal - Civil Construction $63,954,848 $21,955890 $21,477,684 5107388419
TES 52,220,687 $444,137 $666,206 $3,331,030
Signals: $1,676,908 $335,382 $503,072 $2,515,362
Coemmunications $822,043 $125809 $188,713 $943,565
Fare Coltection 30 $0 30 30
Tolal - Bystems $4,526,637 $905,327  $1,357.991 $6,780,956
368,481,483 $22,861,217 §22,835675 $114,178,375

Seg 2 Wa Stale Line -5E 10th
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slark County Light Rail Cost Estimate

iheel:

Segrmend 3

‘ngineer. B Delhlefis

Airport Jet to Van Mall TC & P/R {via I-205}
SE 10th lo north af Mill Plain (I-205/Chkaltov Dr Alignment)

T

Estimalor: David Chiara

26+00 353+00 Washingten Side Note: alignment changed from £-205 Thiu 1o SE Chkaloy Dr as base option (equalion between Seg 3 & 4) 25%
sategory  CostCode  Descriplion BegSTA EndSTA Length Width Height Faclor Quantily Unil  UnilCost Line Cosl Conlingency E&A Tolal
oM coMBIN COMMUNICATION I26+00  393+00 6,700 1] 0 1.60 6,700 RF $105.54 $707,146 $141,429 $212,144 $1,060,718
‘RS STREET Stroet And Track @ Inlersaclions 326104 393400 5 a v] 1.70 50 EA $158,859.97 $1,350.310 $405,093 $438.851 $2,194,253
RS SIGNAL Modify Existing Traffic Signals 326+00  393+00 - 1} 0 0.57 0 EA  $160,964.93 $0 30 30 $0
‘RS SIGNAL New Tralfic Signals (SW 10th, Miil Plain + 3) 326+00 393400 5 a o 1.00 5 EA $160,984.93 $804,025 $241 477 $261,801 $1,308,003
‘RS GATE1 1 Gale Wilh Flashors 326+00 393+00 - o] 0 1.00 0 EA $122,500.32 30 $0 30 $0
LG CAT Pouble Track Catenary Systam - bridges 326+00 393+00 5475 0 [} 1.00 5475 RF $301.08 $1,648,424 $320,685 $4534 527 $2.472,835
Lc CATBR Doubfe Track Catenary On Britge 326+00 393+00 1,226 0 o 1.00 1.225 RF $423.56 $518,866 $103,773 $155,660 $778,209
CL TOTEA Slation @ SE Chkalov Dr - Split Platforms 353+75 355475 2 0 0 1.00 2 EA §124,000,57 $248,001 $37,200 $71,300 $356,502
iRD AERIALD Agrial Double, Duclbanks 332+50 338+00 B850 o] 4] 1.00 550 RF $102 54 £56,386 $19,739 $19,634 $95,168
RD D LRT Grade Construclion-50 Ft Row 338+00 377480 3,880 1] a 1.00 3,880 RF - $756.32 $3,010,161 %1,053,556 1,015,829 $5,079,646
RO AERIALD Aerial Gouble, Duclbanks aB0+25 a87+00 675 0 a 1.00 675 RF $102.54 569,213 $24,225 $23,359 §116,797
iRD EXC-MAJ Alowance far Cul 326+00  393+00 - 40.00 2 1.00 9 cY $14.82 $0 0 0 $0
iRD FiLL-MEA Alloweance for Fill 373+00 377+80 480 52.00 10 1.00 8,244 CY $14.82 $136,908 $47,948 $46,234 $231,170
RD UNIQUE Allowance for free rernoval (replacement in SPC) 326400 393400 40,000 1] 0 1.00 40,000 LS $1.00 $40,000 $14,000 $13,500 $67,500
RD FENGE Fending 373400 377480 480 0 i 2.00 480 LF $18.52 $17,782 $6.224 $6,002 $30,008
RD UNIQUE Chain & bellard {I-MAX style) 338+00 3a73+00 2,990 a o] 180 2980 L8 $1.0D $2,980 $1,047 $1,009 $5,046
RK NA No Park & Ride Facifities On This Sheel 326+00  393+00 - o o] 100 0 RF $0.00 %0 50 50 30
G SIGALL Caomblned Sigaal Sysiem * 326400 393+.DD 6,700 4 0 1.00 6,700 RFE $281.36 $1,885,114 $377.623 $565,534 $2,827 872
PC UNIQUE HAZ MAT Tesling & Remediallon 326+00 393+00 234,500 q o 1.00 234,500 LS $1.00 $234,500 582,075 $79,144 $395,718
PC UNIQUE Landscaping allowance 328+00 393+00 335,000 1} [} 1.00 335,000 LS $1.00 $335,000 $117.250 $113,063 $665,313
PC UNIQUE Tree raplacemeni allawance 326400 333+00 50,000 0 a 1.00 50,000 LS $1.00 $50,000 $17,500 $16.875 $84,375
PC WET-MIT Welland Miligation {acres) 326+00 393+00 - o] \] 1.00 0 EA  $150,000.00 $0Q $0 $0 50
PC UNIQUE Cperalor's Building 326+00  393+00 - o} 0 1,00 0 Ls $1.00 $0 $0 %0 $0
PC UNIQUE Washinglen Slate Salas Tax on Malerials 326+00 3093+00 $00,000 Y] o] 1.00 200,000 LS $1.00 $900,000 $315.000 $303,750 $1,518,750
TA PRIV Slalien @ SE Chkatov Dr - Split Plallorms 353475 355+75 1 ¢ 0 1,00 t EA 3871,250.50 H871,250 $261,375 $283,156 $1,415,782
TA UNIQUE Signs & Graphics for (his atignment 328+00 393+00 187,278 0 0 1.00 187,278 LS $1.00 $187,278 $56,183 $60,865 $304,327
TA UNIQUE Signs & Graphics for exisling lines 326+00 383+00G 1G7,860 o 0 1.00 107,860 LS $1.00 $107,860 $32,358 $35,054 $175.212
TR UNIQUE Taemporary Traflic Cantrol an |-205 & SE Chikalov Dr 326+00 393+00 215,000 4] a 1.00 215,003 LS $1.00 $215.000 $75,250 §72,563 3362813
TR UNIQUE Adjust WEROT drainage (off siruclure) 326400 332450 81,000 G 4] 1.00 81,000 LS $1.00 $81,000 $28,350 $27,338 $136,G688
R UNIQUIE Adjust WSDOT drainage (o sirugiure) 387+00  353+00 74,800 0 0 1.00 74,800 LS $1.00 574,800 $26,180 $25,245 $126,225
R UNIQUE Allowance for bike path adjusiments 326+00 a53+00 - Q a 100 0 LS $1.00 $0 50 30 30
R DEMO10 Allowance for deme of weslerp side of SE Chkalov Dv ., 338+85 I61+70 2,285 65 0 1.00 16,503 SY $12.35 $203,790 $71,326 368,779 $343,865
R CURB Allowance for new curbs (bolh sides of BE Chkatov D) 338+B5  361+70 2,285 o 0 2,00 2285 LF $23.74 $108,511 $37,979 $36,623 $183,113
R WALKS Allawrance for new walk {wesl side of SE Chikalov Dr) 338+856  361+70 2,245 1¢ 0 1.00 2,539 S8Y $33.34 $84.651 520,628 $28,570 5142848
R PAV-STD Allawance for new pavement (western side - full} 338+85 381470 2,285 28 a 1,00 7,108 SY $43.22 $307,252 $107,538 $103,698 $518,488
R PAV-MIN Allowance for fane nvesay - east side of Chkalov Dr 338+85 3681+70 2,285 B8 0 2,00 2,031 8Y $30.87 $125,409 $43,893 $42,326 $211.628
R DEMO10 Allowance for demo af both sides of SE Chkalov Dr 361470 37300 1,130 100 0 1.00 12,556 8Y $12.35 $156,048 $54,266 $52,928 $261,640
R CURB Allowance fer new curbs (both sides of SE Chkalov Dr) AG1+TE 373+00 1,130 G 0 2.0 1130 LF $23.74 $53,662 518,782 $18,111 $90,565
R PAV.STD Allowance for new pavemant (both sides - full) 36H+70 373+00 1,130 28 [¥] 2,00 3,516 SY $43.22 $303.890 5106,362 $102,563 $512,815
R “WALKS Allowance for new walks {bolh sides of SE Chkalov Dr) 361+70 373400 1,130 10 0 2.00 1,256 SY $33.34 $83,725 $20,304 $28,257 $141,286
J RETFIL15 Relalned fill 326+00 332+50 G50 B Q 1.00 650 RF $4,753.74 $3,088,928 51,081,475  $1,042,851 $5,214,254
v] AERIAL Aerial LRT struclura aver NB lares of 1-205 332+50  338+00 550 - 0 1,00 550 RF $5,000.27 $2,804,596 $281,608 $946,551 $4,732,756
‘U RETWAL10  Ralaining wall Right side 373+30 37r+80 450 1000 0 1.00 4500 SF $35.81 $161,152 $56,403 $54,389 $271,044
U RETFIL20 Relzined fill 377+80 380425 245 - a 1.00 245 RF 506374 $1,238,165 $433 358 $417 881 $2,089.404
U AERIAL Aerial LRT siructure over NB langs af |-205 380+25 387+00 875 - 0 1.00 875 RF $5,009.27 $3,442,005 $1,204,702 $1.161,677 $5,808,392
U RETFIL1S Retainad fill 387+00 393406 600 - 0 1.00 600 RF $4,753.74 $2,852,242 $598,285 $962,632 $4.813,158
U JBARRIER  lersey Basrier (Per Side) - off slnuclure 387+30  393+00 570 - 0 2.00 570 LF $44,70 450,955 $17.834 $17.,197 $85,087
K sTD Tie & Baltasi Doutls Track 326+00 432+50 650 - 0 1.00 £50 RF $299.50 $194,675 $38,935 $58,402 $202,012
1K oE Doubie Track Direcl Fsalion . a32:50  338+00 550 - 0 1.00 §50 RF $640.57 $352.477 $70,495  $105,743 $528.716
W PAVVAN Paved track « minus inlersections 338+00 373+00 24990 - 0 1.00 2990 RF §750.00 $2,242,500 $448,500 $672,750 $3,363,750
L UNIQUE Ulilities - public ROV - WSDOT ROW 326+00 = 338+00 180,000 - 0 1.00 180,000 LS $1.00 180,000 $72,000 $63,000 $315,000
T UNIGUE Uliilies - public ROW . 33B+00 373400 1,750,000 - 0 1.60 1,750,060 LS $1.00 $1,750,000 700,000 $612,500 $3,062,500
L UNIQUE Lkilitias - public ROW - WSDOT ROW a73+400  383+00 300,000 - 0 100 300000 LS $1.00 $300,000 $120,000 $105,000 $525,000

Seg 3 SE 10ih-Chkalov Dr
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lark County Light Rail Gost Estimate

1eel: Segment 3

wgineer: B Dathlefts

Alrpord Jet {0 Van Mail TG & P/R {via |-205}

Date: M701i

SE 10th io north of KMill Plain (-205/Chkalov Dr Alignment) Estimator: [Bavid Chiara

'5+00  393+00 Washinglon Side Nate: ali‘gnmenl changed from }-205 Thru to SE Chkalov Dr.as base oplion {equation between Seg 3 & 4) 25%
stegory  CostCode  Descriplion BegSTA EndSTA  Length Widih Height UnitCost Line Cost Centingency E&A Tola)
Tolals $33637,638 $10,536,612 $11,043,583 $55,217 815
Seg 3 SE Chkalov Dr 393+00 = 390+54 Seg 3 for I-205 Thru version
JTAL BY COST CATEGORY
G Building $0 50 jo $0
M Communicalions §707,146 $141,429 $212,144 $1,080,749
35 Crossings $2,155,234 $646,570 700,451 $3,502,266
.C Traction Electrification $2,167,290 $433,458 $650,187 $3,250,935
au Equipment $0 30 o 30
JL Fare Colteclion $24B,001 $37,200 $71,300 $356,502
RD Track Grade Gonslruciion $3.333,531 $1.166,736  $1,125.0G67 $5,625,334
K Fark & Ride 50 50 $0 $0
G Signal System $1,885,114 $3rr.023 $565,534 $2,827,672
T Silework 30 0 $0 $0
c Speciat Condilions $1,519,500 $531,82% $512,831 52,564,156
A Slalions $1,166,388 $349,916 $378,076 $1,895,381
R Slreel Reconstruction $1,796,737 $628.858 $608,393 $3,03%,995
1% Siruclures $13.630,044  $4,773,665 $4.603,177 $23,015885
K Trackwork $2,76D,652 $557,930 $036,095 54,184,478
fL Utililies $2,230,000 $B92,000 $780,500 $3,802,500
Totals $33,637,638 510,536,612 §11,043,563 §$55,217.613
Civil Consiruction
Crossings $2,155,234 $646,570 $700,451 $3,502,256
Track Grade Construction $3.333,531  $1,166,736  $1,125,067 55,625,334
Park & Ride $0 %0 $0 $9
Special Condilions $1,519,500 $531,825 $512,821 $2,664,156
Stalions $1,166,388 $349,916 $379,078 $1.895,381
Slreat Recanstructicn $1,796,737 $828,858 $606,388 $3,031,885
Slructures ! $13,639,044  $4,773,665  $4,603,177  $23.015885
Trackwork 52,780,652 $557,930 ° $836,036 $4,184,478
Ulilities $2,230,000 $892,000 $700.,500 $3,802,500
Total - Givit Construclion $28,630,087  $9.547,502  $9.544,397  $47.721.986
TES $2,167,290 $433,458 $650,187 $3,250,935
Signals $1.085,114 $377,023 $565,534 $2,B27,672
Communleallons $707,146 $141.420 $212,144 $1,060,719
Fare Colleclion $248,001 $37,200 $71,300 $356,502
Tolat - Systems $5,007,551 989,110  $1,489,185 §7.495 827
$33,637,638 $10,535,612 $11.043,5883  $55217.813

Sep 3 SE 10lh-Chkalov Dr
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lark Gounty Light Rail Cost Estimate

eet: Segment 4 Alrporl Jet o Van Mall TC & PIR (via 1-235) Dale: THTio
igineer; B Deathlefts Mill Plain fo Vancouver Mall TG (I-205 Alignmeant) Eslimator: David Chiara
0+54 525+00 Washington Side Note: alignimant changed from 1-2056 Thru to SE Chikalov D7 as base option (equation between Seg 3 & 4) 25%
ilegory  Cost Code Description BeySTA EndSTA  lenglh Width Height Factor Quantity Unit  UnitCost Ling Cost Contingency E&A Total
M COMBIN COMMUNICATION 380454 525400 13,446 Q \] 1.00 13,446 RF $105,54 $1,419,147 $203,829 $425,744 $2,128,720
i STREET Street And Track @ Interseclions 390+54 525300 1.5 a 0 1.00 1.5 EA  $158,850.87 $2138,280 71,487 $77, 444 $387,221
8 SIGNAL Madify Existing Traffic Signals 390+54  525+00 - o 0 0.67 0 EA  §$160,98493 $0 $0 50 50
38 SIGNAL New Traffic Slgnal (Van Mall TG) 360454  525+00 1 0 0 1.00 1 EA  §180.098493 $160,985 $48,295 $52,320 $261.801
35 GATE Add galed csossing pratection fer emergency vehicte lum-around 446+50 1 Q 0 1.00 1 EA  $183.750.48 $183,750 $65,126 $59,719 $208,595
8 UNIQUE Ped crassing (iphled crosswalk) @ Burlen Sd Slation 443+50 60,000 0 0 1.00 60,000 LS $1.00 $60,000 $18,000 $19,500 $97 500
G CAT Double Track Catenary Syslam - bridges 300+54 525400 12,285 0 o 1.00 12,285 RF $301.08 $3.,698,782 $7392.758  $1,100,637 $5,648,187
.C CATBR Double Track Calenary On Bridge 390+54  525+Q0 1.161 0 0 1.00 1161 RF $423.56 $491,758 $88,352 $147,527 $737,637
3L TOTEA Station @ NE 18lh Overpass - Island (widat/longer) 415+45 417445 2 0 g 1.00 2 EA 312400057 $248,001 $37,200 $71,300 $358,502
MR TOTEA Slatian @ Burlon Ad Undorpass - Jsland 444420 446420 2 0 ] 1.00 2 EA  $92400057 $248 001 $37.,200 $71,300 $356,502
L TOTEA Slation @ Vancouver Mall TC - side plaiforms 518+80 520480 2 D 4] 1.00 2 EA  $124,00057 $240,001 $37,200 $71,300 $358,502
D o LRT Grade Conslruclion-50 F1 Row 390+54 442+15 5,161 0 4] 1.00 5,161 RF §756.32 $3,803,377 $1,3658,182 $1,317,380 $6,586,949
W AERIALD Acrial Double, Ductbanks 442+15  443+90 175 0 0 1.00 756 RF $102.54 $17.944 $6,280 $6,066 $30.281
D D LAT Giade Consluciion-30 Fl Row 443+80 455"‘75 4,185 0 ¢} 1.00 4,185 RF $756.32 $3,165,207  $1,107.822  $1,068,257 $5,341,286
h{s] AERIALD Agrial Double, Dul:lb.anks _485+75 490+55 480 o] o 1.00 480 RF $102.54 $49.218 $17,228 $96,611 $83.056
il AERIALD Agrial Double, Duclbarks 505+00 510+06 506 a Q 1.00 506 RF $102.84 $561,.604 $1B.159 $17,511 $B87,554
0 2] LRT Grade Conslruclion-50 £l Row 518430 525+00 6710 o 4] 1.00 870 RF $756.32 $506,735 $177.357 $171,023 $855,116
W EXC-MAJ Allpwance for Cul 390454 525+00 13,446 40,00 2 1.00 29,840 CY $14.82 $590,372 $208,630 $189,251 $996,253
B} FILL-MIM Allowance far Filt 3450+54 525+00 13,446 40.00 4 1.00 79680 CY $6.17 $451,977 $i72,192 £166,042 $830,210
D UNIQUE Allowanca for Ires removal {replacement in SPG) 350+54  525+00 100,000 o 4] 1,00 i0G,0G0 LS $1.00 $100,000 $35,000 $33,750 $168,750
W FENGE Fanting 390+54 B25+00 - 0 4] 2.00 0 LF $18.52 $0 50 $0 $0
Eis] UNIQUE Chaln & bollard {I-MAX slyle) 380+54  B25+0D - o 2] 1.00 0 LS $1.06 $0 %0 50 50
AWK LOT-8TAL  Park and side facifilies - West side of 1-205 415+45 550 1] a 1.00 550 EA $3,316.15 $1,823,884 $364,777 $547,165 $2,735,626
K UNIQUE Allowance lor free ramaval (replacemeant in SPC) west 1oy 415+45 14,000 o i 1.00 14000 LS $1.00 $14,000 $2.800 $4,200 $21,000
K LOT-STAL Park and side faciiilies - East sida of I-205 415+45 260 0 0 1.00 280 EA $3,316.15 $028,523 $185,705 $278,557 $1,392,784
A UNIQUE Allowance for tree removal (replacement in SPC) east lot 415+45 7,000 v} 0 1.00 7000 LS $1.00 $7.000 31,400 $2.100 $10,500
€] SIGALL Cambined Signal Syslem ’ J90+54  525+00 13,446 0 0 1.00 13,446 RF 5281.38 $3.783,171 $7486,634  §1,134,951 $5,674,757
G INTER Interiack 524+80 1 V] ] 1.00 1 EA §740928.57 $740,429 §148,186 $222,279 $1,111,393
C UNIQuE HAZ MAT Tesling & Remedialion 300+54 525400 470,610 1] o 1.00 470,610 LS $1.00 5470610 §$164.714 $168,639 $794,154
ic UNIQUE Landscaping allowance a80+54 525+00 672,300 0 ] 1.60 672,300 LS $1.00 $£672,200 $235.2056 $226,901 $1,134,508
C UNIQUE ‘Free replacement allowance 300+54  §25+00 25,000 0 0 100 25,000 18 $1.00 525,000 $8,750 58,438 $42,186
G WET-MIT Weiland Mitigalion (acres) (in median) 470+00 486400 1.8 0 a 1.00 1.8 EA  $150,000.00 $275,482 $856,419 $92,975 $464,876
2c WET-MIT Weland Mifigalion {acres) (adjacent 1o SR an-ramp} 491+00 487+00 a7 o] 0 1.0 0.7 EA $150,000.00 $103,308 $38,157 $34,866 $174,329
C UNIQUE Operator's Building 390+54 §525+00 - 0 0 1.00 o L5 51.00 $0 S0 $0 30
G UNIQUE Washinglon Slale Sales Tax on Matarials 390+54 525+00 1,600,000 a ¢} 1.06 1,600,000 LS $1.00 $1,600,000 $580,000 $540,000 $2,700,000
A PRIVISL Slalian @ NE 1Bth Overpass - island (widerflonger) 415+45 417445 1 Q o 1.23 1 EA $563,750.32 $749.788 $224,936 $243,681 $1.218,405
TA ELEVATOR  Slalion @ NE 18th Overpass - Island (wideriianger} 415+456 1 1] o 1.00 1 EA  $216,656.412 $216.656 $64,007 570,413 $352.066
TA PRIVISL Slation @ Burton Rd Underpass - Island 444420  446+20 1 0 0 133 1 EA $563,750.32 $749,788 $224,936 $243,G681 $1,218,405
A PRIVISL Station @ Vancauver Mall TC - side plalforms 518+8G  520+80 1 0 o] 1.00 1 EA $563,750.32 $563,750 §169,128 $183,219 $916,084
A UNIQUE Signs & Graphics for Lhis alignment 390+54  525+00 375,842 0 o 1,00 375842 LS $1.00 $375,842 $112,753 $122,140 $610,743
A UNIGUE Signs & Graphics for existing lines 380+54 525+00 216,460 0 0 1.00 216460 LS $1.00 $216,480 $54,038 $70,350 $351,748
R UNIQUE ‘Temporary Traffic Conlrol on -205 390+54  525+00 500,000 0 o 100 500,000 LS $i.00 $5060,000 $175.000 $168,750 $843,749
R UNIQUE Adjust WSDOT dralnage {off siructure) 330+54 525+00 1,667,304 0 0 1.0G 1,667,304 LS $1.00 $1,667.304 $583,556 $562,715 $2,813,576
133 UNIQUE Allawance for bike path adjustmenls 390+54 525400 . 0 o 1.00 0 LS $1.00 $0 50 50 50
R PAV-STD Allowarice for lane adjusiments S8 & NB 390+54  525+00 - 0 1} 2.00 G 8Y $43.22 $0 $0 50 $0
R DEMO10 Allowance for lane adjuslinents SB & NB 390+54 525+00 - 0 g 2.00 o 5Y $12.35 30 $0 30 0
IR UNIQUE Realocalo WSDOT sign bridge ( - full ane widlh) 390+54 525400 - o 0 1.00 0 LS $1.00 §0 $0 $0 $0
R WAL K32 ADA ramp ai Burion Rd Slalion 444420 446+20 300 12 o] 1.00 400 SY $39.52 §15,806 $5,532 $5,335 $26,672
TR CURB ADA ramp curbs at Burton Rd Sialion 444420 4446420 oo 0 o] 2100 300 LF $23.74 $14,247 $4,986 $4,808 $24,041
TR PAV-STD - Buron Rd Slation bus pull-outs (2-sldes) 443+50 200 12 0 2.00 287 SY $43.22 $23,051 38,068 $7,780 $36,899
iR CURB Burlon Rd Slalion bus pull-ouls [2-sides} 443+50 200 0 0 2.00 200 LF $23.74 $9,408 $3,324 $3.205 $16,027
TR UNIQUE Add drainage - Burlon Rd bus pull-auts (2-sides) 443+50 . 37,200 0 [¢] 1.00 31200 187 $1.00 $37.200 $13,020 $12,555 $62,775
TR CLOSE Closa cul-ds-sac 515+00 400 30 o] 1.00 1,333 SY $10.52 $24,698 38,644 $8,335 $4%,677
Seg 4 W Plain - Van Mall TC Page 1



Slark County Light Rail Gost Estimate

Sheel: Segment 4 Airport Jel to Van Mall TC & PYR (via [-205) Dale: 701
Zngineer: B Dethlefls Mill Plain lo Vancouver Mall TG {I-205 Alignment) Eslimalor: David Chiara
300+54 525+00 Washington Side Note: alignmenl changed from I-205 Thru lo SE Chkalov Dr as base oplion (equalicn between Seg 3 & 4) 25%
sategory Cosl Code Description BegS8TA EndSTA.  Length Width Height Factor Quanlity Unit  UnitCost Line Cost Conlingency E&A Total
3TR CLOSE Clase cul-da-sac 515+00 ) 71 7 4] 1.00 880 SY- 518.52 $10,375 $3,631 $3,502 $17,508
STLS AERIAL LRT Double Track Aerial Siructure 442+15  443+90 175 - 0 1.00 75 RF $5,009.27 $602,372 $312,330 $301,175  §1,505877
3TU IBARRIER  Jersay Barrier {Fer Sica) - off structure 300¢54  482+00 9,146 - o 2.00 8,148 LF $44.70 $817,608 $286,163 $275043  $1,379.715
EHE STAIR Stairway @ NE 18(h Stalian 415+45 25 - 0 1,00 25 LF $1,481.86 $37,046 $12,966 $12,503 $62,516
3TU STAIR Safrway @ Burtan Rd Stafion 444420 25 - o 1.00 25 LF $1,481.86 $37.046 $12,966 $12,503 362,516
3TU RETFILtS Retained Fill - 15 Avg. Hgl. 480475  4B5+75 500 - G 1.00 500 RF $4,763.74 $2,376,66B $831.904 $802,193 $4,010,965
5TU AERIAL LRT Double Track Aeriat Slructura 485+75  480+55 480 - 0 1.00 480 RF $5.009.27 £2,447 648 $B856,677 $026,081 $4,130,406
3TU RETFILt5 Retained Filt - 15° Avg. Hol. 490+55 496+00 745 - 0 1.00 745 RF $4,753.74 $3,541,533  $1,239,537  $1,195,267 $8,976,337
5TU RETFIL15 Relained Fill - 15 Avg. Hal. _© 49800 505+00 700 - 0 1.00 700 RF $4,753.74 $3,327.615  $1.184,665  $1,123070 $5,615,351
3TU AERIAL " LRT Double Track Aaria Slructura 506+00  510+06 506 - 0 1.10 506 RF $5.049.27 $2,838,252 $993,3808 $O57 910 $4,789 549
3TU . RETFIL20 Retainad Fill - 20 Avg. Hgl, 510+08 517+60 754 - 0 1.00 754 RE $5,053.74 $3,810,517  $1,333,681 $1,286,049 $6,420,247
TRK STD Tie & Ballast Double Track 390+54  442+15 ’ 5,161 - 0 i.08 5,161 RF $299.50 $1,545.719 $309,144 $463,716 $2,318,578
RK DF Doubls Track Direct Fixation 442+15  443+00 175 - 0 1.00 175 RF $640.87 $112,152 $22.430 $33.646 $168,228
RK 57D Tie & Ballast Doubla Track 443450 ABS+TH 4,185 - 0 1.00 4,185 RF $200.50 $1,253407  $250,661 $376.022  $1.880,141
RK DF Ciouble Track Direct Fixation 485+75 490+55 480 B 0 1.00 480 RF $640.87 $307.616 $61,523 $92,285 $461,425
RK STD Tia & Ballasl Doubls Track ) 400+55  505+00 1,445 - 1] .00 1445 RF $299.50 $432,777 $96,555 $129,833 $643,166
RK DF Dauble Track Direct Fixation 505+00 510406 506 - 0 1.00 506 RF $640.87 $324,279 564,856 $97,294 54686,418
‘RK STD Tie & Ballasl Doubla Track 510+08 517480 754 - 0 1.00 754 RF $299.50 $225,823 $45,165 §67,747 $338,734
RK STD Tie & Ballas| Double Track 518+30  525+00 670 - 0 1.00 670 RF $289.50 $200,665 $40,133 $60,199 $300,9657
RK COB6 #G Dauble Gross Over - Toe Rail 522400 1 - 0 1.00 1 EA  $281,818.39 $291,818 $58,364 $87,546 $437,728
RK TO186 #20 Tumauts . 524+80 2 - ] 1.00 2 EA  $174,195.57 $348,397 369,678 $104,517 $522,987
JTL UNIQUE Utitiltes - privale ROW - rninor - an bridges 390+54 525400 58,050 - o 1.00 58,050 LS $1.00 . $56,050 $23,220 $20,318 §101,588
JTL UNIQUE Litililles - public ROV - WSDOT ROWY 300+54 525+00 1,925,850 - D 1.00 1,525,850 LS $1.00 $1.825,850 §770,340 $674,048 $3,370,238
Tolals $58,645,160 $17,607,857 510,083,279 $95,316,397
1
"OTAL BY COST CATEGORY
G Bullding $0 $0 50 $0
0OM Commuonications $1,419,147 $283,829 $425,744 $2,128,720
JRS Crossings . $643,025 $192,908 $208,983 51,044,916
HEH Traction Electrification $4,180,550 $838,110  $1,257,165 $6,206,024
QU Equipment . $0 50 $0 30
iCL Fare Collection ' $744,003 $111,601 $213,801 $1,069,505
iRD Track Grade Construction $8,876,714  $3,106,850 $2,995891 $14,979,455
RK Park & Ride $2,773,407 $554,681 $832,022 $4,160,110
HG Signal System ) $4,524,100 $504,820  $1,357,230 $6,786,150
HE Sitewark ' 30 $0 %0 $0
WPC Special Condilions . $3,146,698  $1.101,344  $1.082,0t1 $5,310,053
iTA Slalians . $2,872,2084 $6861,685 $033,492 $4,667,462
iTR Strest Recansimuction . $2,302.178 $805,762 $776,085 $3,884,926
iTyU Structures $20,126806 $7,044,277 §6,792698 $33,063,479
RK “Trackwork . $5.042,648  $1,008,530 $1,512,784 $7.563,972
ITL Uftilitles $1,983,900 $703,560 $694,365 $3.471,825
Totals $56,645,180 $17,607,957 $19,063,279  $55,316.397
Civil Gonstruction -
Crossings $643025  $192,508 $208,883  $1.044816
Track Grade Consirsction $£.878,7114  $3,108,850 32,995891 $14,879.455
Park & Ride _ $2,773.407 $554,681 $83z2,022 $4,160,110
Speciat Condilions $3.146,698  $1.101.344  $1,062,011 $5,310,053
Stations . $2,872,284 $861,685 $933,492 54,667 462
Street Reconsinuction . $2,302,178 $805,762 $776,085 $3,884,826
Sliuctures $20,126,506 57,044,277  $6,792,696  $33,863479
Trackwork $5,042,648  $1,008,530 $1,512,794 $7,563,972

Seg 4 Mill Plain - Vian Mall TG
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lark County Light Rail Cost Estimate
Airpart Jot Lo Van Mall TC & P/R (via 1-205)
Mill Plain to Vancouver Mall TC (205 Aignment)

1eal: Segment 4
winesr: B Dethlells

Dale! i i
Eslimator; David Chiara

Male: alignment changed from I-205 Thru lo SE Chkalav Dr as base oplion {equalion between Seg 3 & 4}

0+54 525400 Washinglon Side 25%
stegory CostCode  Desceiption BegSTA  EndSTA  Length Width Height Faclor Quantily Unit  UnliCost Line Cost Conlingency E&A Total
Utititles $1,983,900 $793,660 $694,365 $3,471,825
Total - Civit Genslruclion $47.767,360 $15,469597 $15,808,238 $70,046.1957
TES $4,180,550 $838110  $1,257,165 $6.285,824
Signals $4,524 100 $904 820 $1,357,230 $6,786,150
Communications $1,410,147 $283,820 3425744 $2,928,720
Fare Golleclion $744,003 $111,601 $213,901 $1,089,505
Total - Systems $10,877.800 $2.138360 $3,254040 $1B.270,200
$58,845,180 $17,607 57 $19,083,279  $05316,397

Seg 4 Mill Plain - Van Mall TC
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Jark County Light Rail Cost Estimate

neet: Segment 5 Alrport Jot to Van Mall TC & P/R (via 1-205) Dale: M

nginesr: B Dethiefts Vanceuver Mall TG to NE 83rd Terminous (1-205 Aigrment) Eslimalor David Chiara

25+00  §24+00 Washinglen Side 26%

ategory CostCede  Description BegSTA EndSTA  Length Width Helght Faclor Quanlity Unit  UnilCost Line Cost Conlingency EBA Tolal

oM COMBIN COMMUNICATION B25+00 624+00 8,900 o] a 160 9,900 RF $105.54 £1,044,887 208,977 $313,466 $1,567,331
RS STREET Straet And Track @ Intersections 525400  B24+00 4.4 0 It} 1.00 40 EA §$158,859.97 5635,440 $100,632 $206,518  $1,032,590
RS SIGNAL Modify Existing Traffic Signals 385400 525+00 - ¢} o] usy 0 EA  $160,884.93 50 $0 %0 . 30
RS SIGNAL New Traffic Signal {Van Mall FAR) 385+00  525+00 2 g 0 1.00 2 EA $160,58493 $321,970 395,591 $104,640 $523,201
RS GATE Add goted crossing p for gency vehide k L 525+00 624400 - 0 0 1.00 0 EA  $183,750.48 30 50 _ §0 30
RS UNIQUE Ped crossing (lighled cosswalk) @ Button R4 Station 525+00 624400 - ] v} 1.00 0 LS $1.00 $0 0 $0 30
Lc GAT Double Track Calenary System - bridges 525+00  624+00 9,640 0 ] 1.00 8640 RF $301.08 $2,902,430 $580,485 $870,729 $4,353,645
LC CATBR Double Track Calznary On Bridge 524+00 624+00 260 a D 1.00 260 RF $5423.56 3110127 $22,025 $33,038 $165,180
CL TOTEA Station @ NE Padden Expressway (83rd) Overpass - Istand (widerfTonger) 615+00  617+00 2 o [b] 1.33 2 EA 312400057 $329.842 $40,476 $94,829 $4T4,147
RD D LRT Grade Canslruction-$0 Ft Row 525+00 533+30 830 0 o 1.00 830 RF $758.32 §$627,747 $218.711 $211.885  $1,059,323
RD AERIALD Aerlal Double, Duclbanks 533+30  535+80 260 o . Y] 1.00 260 RF $102.54 $26,660 $9,331 58,990 544,908
RD (8] LRY Grade Gonstarctlon-50 FI Row 541+00  620+97 7,997 0 o] 1.00 7997 RF $756.32 58,048,306 §2,116.907 $2,041.303 $10,206,516
RD D 1RT Grade Consiruction-50 FI Row 620+97 G24+00 303 O b} Q.75 303 RF $756.32 $171,874 $60,156 $58,008 $290,038
RD EXC-MAJ  Allowance for Cut 54140  G24+00 8,300  40.00 2 1.00 24593 C¥ $14.82 $364.427  $127.549  $122,994 $814,974
RD FILL-MIN  Allawance for Fii 544+00 620400 7900 40.00 2 1.0% 23407 CY $6.17 £144,527 $50,584 $48,778 243,869
RD FILL-MAJ Afiowance for Fill 620+00  G24+00 400 406,00 4 1.00 2370 CY §14.82 $35,126 $12,284 511,855 $50,274
RO UNIQUE Allawance for rea removal (replacement In SPG) 525+00 624+00 40,000 a a 1.00 40,000 LS $1.00 $40,000 $14,000 $13.500 §$67,500
RD FENCE Fending 525400 624+00 - 0 0 200 0 LF $1B.52 $0 50 $0 %0
RD UNIQUE Chain & bollard {i-MAX style) 525+00 624+00 - 0 [u] 1.00 0 LS 5100 $0 50 $0 0
RK LOT-STAL  Patk and ide facliities - West side of 1-205 615+00 1,200 Q o] 1.00 1,200 EA $3,316.15 $3,979,383 $795.877  $4,193815 $6,969,075
RK UNIQUE Allowarice for Iree removal (replacement in SPC) wasd fot 615+00 3,000 0 0 1.00 3000 5 $1.00 $3,000 $600 $300 $4,500
RK LOT-STAL  Park and ride lacilites - Easl side of1-205 B15+00 1.330 0 0 1.00 1330 Ea $3,316.15 $4,410,483 $482,097  $1,323145 $6,616,725
RK UNIQUE Allovsance for liee temoval {replazement In SPG) east lal B15+00 33,000 0 o 1.00 33000 LS $1.00 33,000 38,600 $9,900 $49,500
IG SIGALL Comblned Signal System 525+00 624+00 9,900 Ju] 0 1.00 9,900 RF £281.36 $2.795.468 $557.084 $835,640 $4,178,201
1G INTER Tntedoek 808+00 . 1 0 o] 1.00 1 EA $740,928.57 $740,929 $148.186 $222,279 $1,111,353
PC UNIQUE HAZ MAT Tesling & Remedialion 525+00 624+00 346,500 8] o] 1.00 346,500 LS 51.00 $346.500 $121,275 5116,944 $584,719
FC LNIQUE HAZ MAT Testing & Remedlalion {Patk & Ride tats) G15+00 +00 50,000 0 ] 1.00 50,000 LS $1.00 $50,000 $17.600 $16,875 $B4.375
pC UNIQUE Landscaping alfowance 525+00  624+00 500,000 Q ] 1.00 500,000 LS $1.0G $500,000 $175,000 $168,750 $843,750
PC UNIGUE Tree replacement allowanca - I madian 525+00  B524+00 50,000 o D 1.00 50,000 LS $1.00 550,000 517,500 $16,075 $84,375
pC UNIQUE Tree replacement allowance - PER's §15+00 200,000 "] o 1.00 200,000 LS $1.00 $200,000 $70,000 $67.500 $337,500
PC WET-MIT Wetland Mifigation {acras) (in median} 525+00 624+00 1.1 o o 1.00 1.1 EA $150,000.00 $170,455 $68,659 $57,528 $287,642
PC WET-MIT Wetland Mitigation (2cres) (P&R's) G15+00 1.6 a a 1.00 1.6 EA §$150,000.00 $241,047 484,366 §81,353 $408,767
PC UNIQUE Ogeralor’s Building G24+00 175,000 a Q 1.00 175,000 LS $1.00 $175,000 $61,250 $56,063 $285,313
PC UNIQUE Visshinglon State Sales Tax on Mateilals 525+00  624+00 4,200,000 a ] 1.00 1,200,000 LS $1.00 $1,200,000 420,000 $405,000 $2,025,000
TA PRIVISL Slation @ ME Padden Expressway Overpass - istand (widenlariger) 615400  B17+00 i 0 G 1.33 i EA  §563,760.32 $749.780 $224 836 $243 681 $1.218.406
TA ELEVATOR  Slation @ NE Padden Expressway Overpass - Island (widerdonper) 615+00 1 a o] 1.00 1 EA $218,606.02 $216,656 564,957 $70,413 §352,066
A UNIQUE Signs & Grapliics for this alignment 525+00  624+00 276,724 a o 1.00 276,724 LS $1.00 $278,724 383,017 $89,235 $449,677
TA UNIQUE Signs & Graphics for exisng fines 525+00 624+00 159,375 0 0 1.00 159,375 LS $1.00 $155,375 $47.813 $51,797 $258,984
TR UNIQUE Temperary Traffic Conirol on 1-205 530400 630400 360,000 0 0 1.00 360,000 LS $1.00 $360,000 $128,000 $121,500 $607,500
TR UNIQUE Adjust WSDOT druinage {off siructure) 528+00  BZ4+00 1,227,600 0 [u} 1.00 1,227600 LS $1.00 $1,227,600 $420,660 $414,315 $2,071,675
TR UNIQUE Allowance far hike peth adjuskments 525400 624+00 - 0 o] 1080 o Ls $1.00 50 30 30 $0
TR PAV-STD Allowance for lane adjusiments SB & NS 525+00  624+Q0 - 1] 0 2400 0 sy $43,22 30 $0 b1d3 $0
TR DEMO10 Allowence foz lane adjustinents SB & NB £25<00 624+00 - 0 o 2480 0 sy $12.35 i 30 50 50 $0
TR 1INIQUE Relocate WSDOT sign bridge ( - ful! lane width} 525400 624+00 - ¥] 1] 140 0 LS $1.00 $0 0 £0 50
TR DEMC10 Remave parking lal psving 827+50  L30+50 300 40 o 1.80 1,333 8Y $12.35 $16.465 55,763 $5,557 $27,785
TR CURB Curbs lor new roadway tz PRR. 626+15 400 o o 2.00 400 LF $23.74 $18,985 56,648 16,411 $32,005
R PAV-STD AC far new roadway 1o PAR 526+15 400 28 ° 1.00 1,244 8Y $43.22 $53.786 $18,825 $18,153 380,764
R WALKS Walkways ler new readway lo PAR 526+15 400 10 [+] 2.00 444 5Y $33.24 $29.637 $10.373 510,003 $50,013
R UNIQUE Add drainage - for nevr roadway 1o PAR 526+15 24,800 0 ) 1.00 24800 LS 3$1.00 $24,800 $8,680 $8,370 $41,850
T UNIQUE Add lighting - for new roadway to PAR 526+15 28.000 a 0 1.00 28,000 LS $1.00 $28.000 $5,800 $9.450 $47.250
T RETFIL32 Releined Fill 12" Hgl. Z Walls 532+40  533+30 a0 - y] 1.00 90 RF §$3.838.77 §$327.489 $114,821 $110,528 $652,638
TU AERIAL LRT Double Track Aerlal Slucture 533+30  535+90 260G B g 1.00 260 RF $5,009.27 $1,326,808 $464,033 $447 461 $2,237,303
T RETFIL35 Relalned FIi - 15° Avg. Hot. 535+80  541+00 510 - Q 1.00 510 RF $4,753.74 $2,424 405 $848,542 $018,237 $4,091,184
T JBARRIER  Jersey Bamier {Per Side) - off siuciue 541400  624+00 8,300 - 0 2.00 8300 LF $44.70 $741,880  $259,693 5250418  §1.252,002
v STAIR Staltway @ NE Padden Expressway Station Pedessien Bridge {3-a} 615+00 25 - 0 3.00 25 LF $1.481.85 $111,138 $38,889 $37,510 $187,548
(T UNIQUE Ped Bridge from statlon s PER's east & west of 1265 615+00 1,630,000 - o 1.00 163G.000 LS $1.00 $1530000  $570,500  $650,1256  §2,750.026
U PEDRAMP  Pedestian ramps @ eilher end of Ped Bridge 615400 550 - D 2.00 550 LF $617.44 $579,185 $237.715 $229,225 31,146,124
B 57D Tie & Batiast Doubie Track 525400 53330 830 - a 1.00 B30 RF $209.50 $248,585 548,717 $74,575 $372,877
K DF Dsuble Track Direct Fixation 633+30 535490 250 - 0 1.00 260 RF $640.87 $166,626 $33,325 $49,968 $249,938
W s5TD Tie & Baltasl Double Track 535+90 G20+97 ! 8,507 - 4] 1.00 8,507 RF $298.50 $2,547,84G $509,569 3764,354 $3,821,768
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slark County Light Rail Cost Estimate

iheet: Segment 5 Ajrport Jcl lo Van Mall TC & PIR {via 1-205) - Date; TN
nginger: B Dethlefts Vancouver Mall TG to NE 83rd Terminous {I-206 Alignmenl} Estimator: David Chiara
25+00 624:00 washinglon Side 28%
:ategory Cosl Code  Descriplion BegSTA EndSTA  Length Width Helght Faclor Quantity Unit  UnitCost Ling Cosl Caniingency E&A Total
RK sTD Tie & Ballast Single Track 620+97  624+00 303 - u] 0.50 303 RF $299.50 $45374 $9,075 $13,612 $68,061
RK TO8 #4 Turnout-Tee Rall 620+97 1 - 1] 1.00 T EA $78,23641 $76,235 515,247 322,071 $114,353
RK GOS8 #8 Single Cross Over 60B+50  614+20. 2 - 0 1.00 2 EA  $143,686.11 $207,332 $57,466 $86,200 $430,898
RK BP Bumping Post 624+00 1 - 0 1.00 1 EA §22,547.57 $22.548 $4,6010 36,764 £33.82¢
T UNIQUE Uniliies - public ROW - WSDOT ROW 526+00  533+30 . 207,500 - b] 1.00 207,508 LS $1.00 $207.500 $83,000 §72,826 $363,125
T UNIQUE Ulillies - private ROW - minor - on bridges 533430  535+80 58,050 - o 1.00 50,060 LS $1.00 $58,050 £23,220 $20,318 $101,588
L UNIQUE Utilitles - publis ROW - WSDOT ROW 535+50 624400 1,321,500 - 1} 1.00 1,321,500 LS $1.00 $1,321,500 $528.800 $462.525  $2,312628
Totals $43,072,055 $12,050.860 $13.783,006 $68,915,030
OTAL BY COST CATEGQRY .
1.G Building 30 50 50 30
OM Communicalions $1,044,887 $208,977 33134668  $1,567331
RS Crossings $857.410 $287.223 $311,158  §1,555,791
LG Traclion Elechificaticn - $3,012,557 $602,511 £903,767 34,518,835
Qu Equipment 30 ¢ 30 $0
cL Fara Callection $329,842 $49,476 594,829 §$474,147
RD Track Grade Canslruclion . $7,458,666 52,610,533 $2,517.300 512585499
RK Park & Rida 8,425,066  $1,685,173 $2,527,760 $12,638,789
1G Signat System $3,526,396 $705,279 31,057,919 55,289,594
IT Silewark 30 $0 %0 30
PC Speciat Condilions . . \ $2,933,001  §$1,026,550 $989.8498 $4,949,440
A Slalions . $1,102,543 $420,763 $455827  $2279,133
TR - Street Reconsiruclion i ! $1,759,284 §615.749 $553,758 $2.968,791
TH i Slructuras $7.240,008 32,524,003 $2.443503 512,217,514
RK Trackwork : $3,394,546 $679.80%  $1,018,264 $5,001,818
TL Utilities $1,687,050 $634,820 $555 468 $2,777,338
Totals $43,072,055 $12,059,968 §$13,783,006 §68,915,030
Civil Conslnyction .
Crossings $957,410 $287,223 $311,158  $1.555791
Track Grade Construction $7,408,666 $2,610,533  $2,517.300 $12,586,499
Park & Ride . 84265865 $1,665173 $2,527,7680 $12.83879%
Spacial Conditions | . . $2,933.001 51,026,650 $989,888 $4,848,440
Stations $1,402,543 $420,783 $465,627  $227%,133
Street Reconstruclion $1,769,284 $515,749 $593,758 $2,968,791
Struciures $7,240,008  $2.534003  $2,443503  $12,217.514
Trackwark 53,364,548 $678.909 $1,01B,364 $5,091.818
Ulililies $1,687,050 $634,320 $555,468 §$2,777,338
Tolat - Glvil Construction $36,15B374 $10,493,724 511,413,024 $56706%5,122
TES . 53,012,557 $602,511 $603,767 $4,518.835
Signals . $3,526,396 §705,279  $1,057.91% $5,289,584
Communications $1,044,887 $208,977 $313,466 $1,567,331
Fare Collection R . 329,842 $40,476 $94,829 5474147
' .
Total - Syslams 57913851  $1,566,244  $2,369,981  $11,849,907

$43,072,055 $12,050,668 $13,783,005 $68,915,030
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