/.tfanSpOGF%OUP

WHAT TRANSPORTATION CAN BE

MEMORANDUM

Date: February 17, 2011 TG: 10046.03
To: Gary Wells - Washington Military Department

From: Jon Pascal, PE, PTOE — Transpo Group

Jesse Birchman, PE — Transpo Group

ccC: Mark McElroy - Washington Military Department
Minh Vo — Washington Military Department
Tom Skjervold - Washington Military Department
Mark Beardemphl — KMB Design

Subject: Camp Murray Gate Relocation Transportation Analysis — Comparison of Options

This memorandum summarizes the results of our additional transportation analysis of the Camp
Murray Main Gate improvement options. This analysis expands on our previous transportation
analysis for the Draft Environmental Assessment that was prepared to document impacts of
relocating the gate to Portland Avenue SW. The analysis presented in this memorandum
examined the impacts, benefits, and costs of three gate improvement alternatives, while also
considering additional off-site improvements at the Union Avenue SW / Berkeley Street SW
intersection.

Background Discussion

The gate relocation traffic analysis completed in September 2010 identified potential
transportation-related impacts and benefits associated with the proposed gate relocation to
Portland Avenue SW. As part of the traffic analysis, a list of mitigation measures were also
identified that would offset or reduce the potential transportation impacts of relocating the gate to
Portland Avenue SW. The executive summary of that traffic analysis is included as Attachment A.

Then in December 2010 we were asked to summarize our thoughts on moving the proposed gate
from Portland Avenue SW to Grant Avenue SW. The primary purpose of this subsequent analysis
was to identify how the benefits and impacts previously identified in the Portland Avenue SW
transportation analysis may change if the gate is moved to Grant Avenue SW. The letter we
prepared that summarized this analysis has also been attached as Attachment B.

Overview of the Gate Options

Three possible gate options were analyzed using traffic micro-simulation® software to better
understand the system-wide impacts and benefits of the proposed options. As part of the Point
Defiance Bypass project being led by the WSDOT rail office, the traffic signal located at the Union
Avenue SW / Berkeley Street SW intersection will be activated from flashing red/all-way stop-
controlled operations to typical traffic signal operations. This will be done for safety reasons to
avoid vehicle queues from extending across the rail tracks. Because of the close proximity of the
southbound I-5 off-ramp intersection to the Union Avenue SW / Berkeley Street SW intersection,
the signals will be coordinated to avoid queuing over the rail tracks and provide for optimal traffic
progression through the interchange. An aerial image of the Union Avenue SW / Berkeley Street
SW intersection and its existing channelization is provided as Figure 1. Activation of the traffic
signal was assumed under all the options to provide for an equal comparison.

! SimTraffic (version 7, build 773) software program.
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A description of each gate option is provided below with the specific improvements assumed at the
Union Avenue SW / Berkeley Street SW intersection

e Option A (Relocate to Portland Avenue SW) — The existing ‘Main Gate’ for Camp
Murray will be closed and a new ‘Main Gate’ constructed at the intersection of Portland
Avenue SW and Boundary Street SW. In conjunction with this relocation, off-site
transportation mitigation measures would be implemented as summarized in the attached
executive summary (Attachment A). One of the mitigation measures that would be
constructed is a second southeast-bound through lane on Berkeley Street SW at the
Union Avenue SW intersection. The purpose of the improvement would be to provide
additional queue storage for vehicles traveling to southbound I-5 and avoid delays caused
by vehicles waiting to go to JBLM or northbouond I-5.

e Option B (Relocate to Grant Avenue SW) — This option is nearly identical to Option A,
except that the new ‘Main Gate’ would connect to the roadway network by an extension of
Grant Avenue SW. This will require reconstruction of Grant Avenue SW between Berkeley
Street SW and Boundary Street SW with new base and sub-base, asphalt, curb, gutter,
stormwater conveyance, and shoulders consistent with a City of Lakewood collector
roadway design standard. The cost of this improvement is estimated at $584,000 (see
Attachment D). Similar to Option B, off-site transportation mitigation measures would be
implemented as summarized in the attached letter (Attachment B). The second southeast-
bound through lane on Berkeley Street SW at the Union Avenue SW intersection is also
assumed.

e Option C (Maintain Existing Gate with Improvements, see Figure 2) — This option
would maintain the existing Camp Murray ‘Main Gate’ location at Union Avenue SW but
would provide additional improvements to the Union Avenue SW intersection. The
improvements would include:

0 Option C1 (Right-turn Slip Lane) — Construct a second right-turn lane exiting from
Camp Murray that separates right-turns from southbound and northbound I-5. The
cost of this improvement is estimated at approximately $404,000.

0 Option C2 (Slip Lane & Union Avenue Widening) — Construct Option C1 and also
widen Union Avenue SW to help prevent vehicle queues from left-turning vehicles
on Union Avenue SW from extending into and blocking the southwest-bound
shared through right-turn lane. The cost of this improvement is estimated at
approximately $445,000.

0 Option C3 (Slip Lane, Union Avenue & Berkeley Street Widening) — Construct
Option C2 and also construct a second southeast-bound through lane on Berkeley
Street SW at the Union Avenue SW intersection to provide additional queue
storage for vehicles traveling to southbound I-5 and avoid delays caused by
vehicles waiting to go to JBLM or northbound I-5. The cost of this improvement is
estimated at approximately $456,000.

Summary of the Transportation Benefit Analysis

Table 1 summarizes and compares the key traffic performance metrics from the analysis based on
the micro-simulation model. The table identifies key impacts to Camp Murray traffic (i.e. travel
times), general impacts to the roadway network (delays, queues), and specific volume impacts to
the Tillicum neighborhood (volume shift to Portland Avenue SW). Detailed level-of-service results
based on the Highway Capacity Manual Methodology are also provided in Attachment C. Cost
estimating sheets for the improvements at the Union Avenue SW / Berkeley Street SW
intersection and Grant Avenue SW roadway reconstruction are included as Attachment D.
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Table 1.

Transportation Impacts and Benefits Summary

Option C
Maintain Existing Union

Option A Option B Ave Gate with
Relocate Gate to Relocate Gate to Intersection
Performance Metric Portland Avenue Grant Avenue Improvements
Travel Time (min:sec) / Delay (sec)
AM — from SB I-5 to Camp Murray AM = 3:15 AM = 3:20 AM = 3:55
PM — from Camp Murray to NB I-5 PM = 4:15 PM = 4:25 PM = 5:00

Average Vehicle Delay at
Union/Berkeley Intersection

AM = 26 sec/veh
PM = 11 sec/veh

AM = 20 sec/veh
PM = 11 sec/veh

AM = 78 sec/veh
PM = 126 sec/veh

Vehicle Queuing

Longest Vehicle Queue at the
Berkeley/Union Intersection

AM & PM Peak
Southbound Thru/Left
(from Berkeley St)

AM & PM Peak
Southbound Thru/Left
(from Berkeley St)

PM Peak Westbound
Thru/Right-Turn

(from Union Ave)

110 feet 110 feet 1,140 feet
Sum of all AM & PM queues at 1,080 ft 1,080 ft 5,250 ft
Berkeley/Union intersection
Shifts in Traffic
Daily Vehicle Volume Change on +900 veh +900 veh 0veh

Portland Avenue

In general, relocating the gate to Portland Avenue SW (Option A) provides the most transportation
benefits in terms of overall traffic operations and access to Camp Murray, while relocating the gate
to Grant Avenue SW only adds a few seconds of additional travel time. In other words, the
performance metrics indicate both options are just about equal when evaluating off-site
transportation impacts and benefits. Travel times and delays vary only slightly between the two
options (both 10 seconds different or less) and queue lengths are identical at the Union
Avenue/Berkeley Street intersection. Both options continue to divert more traffic through the
residential neighborhood along Portland Avenue SW though.

In contrast to both Options A and B, Option C provides the least overall improvement in Camp
Murray access and general traffic operations in the Tillicum neighborhood, even assuming
approximately $1.3 million in improvements at the Union Avenue SW / Berkeley Street SW
intersection (see Figure 2). Travel times for vehicles traveling to and from Camp Murray are 40 to
45 seconds longer than Options A and B, and vehicle queues at the Union Avenue SW / Berkeley
Street SW intersection are generally five times longer under peak conditions with the longest
gueue ten times longer. A more detailed comparison of traffic operations at this intersection is
provided for PM and AM peak hour conditions (Figure 3 and Figure 4, respectively).

Conclusion

The detailed transportation analysis results for the Union Avenue SW / Berkeley Street SW
intersection indicate that delays and vehicle queue lengths for all lanes/movements are
significantly improved with the relocation of the gate to either Portland Avenue SW or Grant
Avenue SW (Options A or B). This improvement in traffic operations is due to the diversion of
some Camp Murray peak period trips to Portland Avenue SW and signal operation efficiencies
gained by eliminating the southwestern leg of the Union Avenue SW / Berkeley Street SW

intersection. The overall benefit is achieved by greatly simplifying the traffic signal operations and
better coordinating operations with the Berkeley Street SW I-5 interchange.
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If the Camp Murray gate is not relocated from its existing location, significant traffic operational
improvements are difficult to achieve at the Union Avenue SW / Berkeley Street SW intersection.
However it would prevent an additional 900 daily vehicle trips from diverting to Portland Avenue

SW.

M:\10\10046.03 Camp Murray Union Avenue\Documents\Memo - Camp Murray Alternatives Summary v2.docx
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Attachment A — Camp Murray Gate Relocation
Traffic Analysis Executive Summary
September 2010



September 2010

Camp Murray Gate Relocation Traffic Analysis
Executive Summary

What is being proposed?

The project creates a new Main Gate to control vehicle and

What are the transportation

pedestrian access into and out of Camp Murray. The new Main benefits of the project?
Gate will replace the existing Main Gate located at the
intersection of Berkeley Street SW and Union Avenue SW. The > Areduction of approximately
new Main Gate will be located one quarter-mile from the current 20% in average delay at the
gate at the intersection of Portland Avenue SW and Boundary Berkeley Street SW and Union
Street SW. Avenue SW intersection.
) > Areduction of approximately
How were impacts assessed? 30% of traffic volumes at the
A detailed traffic analysis of the project was performed that Union Avenue qnd Berkeley
evaluated conditions in the vicinity of the project site, including Street intersection during the
the roadway network, existing and future peak hour traffic weekday PM peak hour.
volumes, gate volumes, intersection operations, pedestrian > Improved reliability traveling
activity, and commercial vehicle activity. Future with-project to and from Camp Murray due
conditions addressed cumulative impacts of the project and to frequent congestion at the I-5
increases or shifts in traffic, and identified appropriate mitigation Berkeley Street interchange.

strategies. Improved access to

businesses along Union
Avenue due to the shift of some
Camp Murray traffic from the
Union Avenue SW corridor.

> A reduction in the potential

for vehicle and train conflicts
due to greater separation
between the adjacent rail line
and the gate.

Artistic rendering of the proposed Camp Murray Main
Gate along Portland Avenue SW

What are the key findings?

> The gate relocation would add up to 900 vehicle trips to the
Portland Avenue SW corridor on an average weekday.

> Portland Avenue SW is designated as a collector arterial,
which are typically designed to accommodate 2,500 to 15,000
daily vehicles, based on the City’s adopted Roadway Design
Standards.

> A total of 2,700 daily vehicles (including the 900 vehicle trips
from the gate relocation) are forecast to travel along Portland

Avenue SW. A segment of Portland Avenue was
rebuilt in 2010 to include 12 foot travel
lanes and new bicycle lanes.

Tﬂranspoeaoup



Camp Murray Gate Relocation Traffic Analysis
Executive Summary September 2010

> A total of 500 to 1,000 vehicles are estimated to cut-through
Camp Murray each day to avoid congestion and delay along I-5.

» Congestion at the Berkeley Street SW I-5 interchange is
expected to improve during the PM peak hour due to the shift in
traffic.

» Trucks will continue to use the existing gate location at the
intersection of Berkeley Street SW and Union Avenue SW,
avoiding the need for trucks to drive through the adjoining
neighborhood.

> The new gate will provide on-site vehicle stacking for up to 40
vehicles, preventing vehicles from spilling back into the
neighborhood during times when security is on high alert.

> Relocation of the Main Gate provides opportunities for using the
existing gate location for future I-5 interchange or multi-modal
improvements.

Pierce Transit operates a bus route along
the Portland Avenue and Berkeley Street
corridors.

What other improvements are being
recommended?

> Improve the Boundary Street SW / Portland Avenue SW
intersection by constructing a roundabout or traffic circle.

> Widen the existing travel lanes along Portland Avenue SW by
two feet (from 10 ft to 12 ft) between Berkeley Street SW and
Boundary Street SW.

> Install signage to identify the I-5 Berkeley Street SW interchange
as the designated route to and from Camp Murray.

> Evaluate the feasibility of implementing access restrictions at the
Rear Gate to eliminate cut-through traffic and reduce Main Gate
vehicle volumes by up to 20%.

> More strongly support and encourage the use of carpooling and
vanpooling to reduce the overall number of daily vehicles to
Camp Murray.

> Enhance safety along Portland Avenue SW by installing
improved signage and striping, and constructing raised
crosswalks or other similar traffic calming devices. Significant congestion and delay is often

> Install school zone signage along Portland Avenue SW. experienced at the Berkeley Street / Union

> Improve the Berkeley Street SW/Union Avenue SW intersection Avenue intersection, which is the existing
by constructing an eastbound right turn lane to provide improved entrance to Camp Murray.
access to the southbound I-5 on-ramp.

» Conduct a follow-up traffic study after completion of the new
gate to evaluate additional needs or issues related to changes in
travel behavior.

How can | find out more information?

A full summary of the traffic analysis has been included as Appendix D in the Draft Environmental
Assessment document that can be viewed electronically at the following address:

http://mil.wa.gov/Environmental/Army.shtml

Page 2
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Attachment B — Possible Benefits & Impacts of Moving
the Main Gate to Grant Avenue SW Letter
December 2010
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WHAT TRANSPORTATION CAN BE. 11730 118th Avenue N.E.
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December 13, 2010

Thomas Skjervold

Environmental Programs Manager
Division of Facilities and Grounds
Washington Military Department
Bldg. 36 Quartermaster Road
Camp Murray, WA 98430

Subject: Possible Benefits & Impacts of Moving the Main Gate to Grant Avenue SW
Dear Mr. Skjervold:

Per your request, we have summarized our thoughts on moving the proposed access location for the new gate
from Portland Avenue SW to Grant Avenue SW. The primary purpose of this letter was to identify how the
benefits and impacts previously identified for the Portland Avenue SW access location may change if the
access point is relocated to Grant Avenue SW. We understand that this new location was suggested as an
alternative access point to Camp Murray by the City of Lakewood to address traffic concerns with the proposed
Portland Avenue SW gate location.

Background Discussion

The gate relocation traffic analysis we completed in September 2010 identified potential transportation-related
impacts and benefits associated with the proposed gate relocation to Portland Avenue SW. As part of the traffic
analysis, a list of mitigation measures were also identified that would offset or reduce the potential
transportation impacts of relocating the gate to Portland Avenue SW. The executive summary of that traffic
analysis has been attached and is referenced repeatedly throughout this letter.

Rather than updating our previous traffic analysis, we have instead identified the findings from that analysis
that might change if the access point is relocated from Portland Avenue SW to Grant Avenue SW. We
understand that this information will assist you and your team in your evaluation of the Grant Avenue SW
location, and help you decide whether it is a viable alternative to consider.

Based on our knowledge of the situation, many of the conclusions documented in our previous traffic analysis
remain largely unchanged when considering the Grant Avenue SW alternative, except for a few specific items.
The following summarizes our thoughts on moving the proposed main gate access location from Portland
Avenue SW to Grant Avenue SW.

Expected Changes in Traffic Volumes

The gate would continue to process the same number of vehicles regardless of whether it is located at Portland
Avenue SW or Grant Avenue SW. In addition, congestion at the I-5 interchange with Berkeley Street SW will
continue to cause a portion of those vehicles heading to or from the north to use Portland Avenue SW or
portions of Grant Avenue SW to avoid the I-5 Berkeley Street interchange congestion. The number of vehicles
that would make this maneuver will remain at nearly 900 a day based on our estimates of travel time.

Conclusion: Traffic volumes and estimates of traffic diversion onto Portland Avenue SW are
expected to be similar between both the Portland Avenue SW and Grant Avenue SW access
locations.
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December 12, 2010
Page 2

Expected Changes in Travel Patterns

While the estimated shift in vehicles remains consistent with the previous traffic analysis, the specific route to
Thorne Lane will be more circuitous if the gate is relocated to Grant Avenue SW because vehicles will need to
use a portion of Berkeley Street or segments of Grant Avenue SW to reach the I-5 Thorne Lane interchange. In
other words, it is no longer a straight shot down Portland Avenue SW and will require a left turn from Portland
Avenue SW to Berkeley Street SW, then a right turn onto Grant Avenue SW (vice versa in the opposite
direction). Other vehicles may decide to use portions of Grant Avenue SW to the northeast of Berkeley Street
SW to eventually reach the I-5 Thorne Lane interchange.

However, the primary difference between the Grant Avenue SW alternative and the proposed Portland Avenue
SW location is that the 4,400 vehicles that use the gate on a daily basis will no longer use the short segment of
Portland Avenue SW between Berkeley Street SW and Boundary Street SW. Instead, the traffic will shift one
block to the southeast to the same segment of Grant Avenue SW and result in much more traffic using a poorly
constructed and maintained local access roadway. This will require reconstruction of Grant Avenue SW and
possible improvements at the intersection of Berkeley Street SW and Grant Avenue SW.

Additionally, improvements should be considered to prevent cut-through traffic along portions of Grant Avenue
SW to the northeast of Berkeley Street SW. Tillicum Elementary School is located along this segment of Grant
Avenue SW, so vehicles to and from Camp Murray need to be directed away from this segment of the corridor.
Possible improvements that could reduce the potential for cut-through traffic are additional signage, new traffic
control, or installation of physical devices such as partial or full roadway closures. Camp Murray should work
with the City and the neighborhood to identify design options that would be feasible.

Conclusion: Travel patterns are expected to be similar between both the Portland Avenue SW
and Grant Avenue SW access locations. The only changes in travel patterns will be in the
vicinity of the gate and where it specifically intersects with the Berkeley Street SW corridor.

Expected Changes in Transportation Benefits

Since the travel patterns and traffic volumes are estimated to be similar to those in our previous traffic analysis,
the transportation benefits are assumed to remain similar as well. The shift in traffic to Portland Avenue SW or
Grant Avenue SW will reduce the number of vehicles using the Berkeley Street SW and Union Avenue SW
intersection, thereby improving operations and reducing delay as previously described in the attached
executive summary. Our analysis does not indicate that the portion of vehicles we estimated to use Portland
Avenue SW when travelling to and from the I-5 Thorne Lane interchange will shift to Union Avenue SW or the
I-5 interchange at Berkeley Street SW. As a result, the reduced traffic volumes and delay at the I-5 Berkeley
Street SW interchange will be consistent with those presented in the September 2010 traffic analysis.

Conclusion: The transportation benefits of relocating the gate from Portland Avenue SW to
Grant Avenue SW will be similar.

Changes to the Recommended Transportation Improvements

Many of the recommended improvements identified in the September 2010 traffic analysis remain, but a few
are no longer required and several new improvements have been added to the list. Below is the list of the
recommended improvements that should occur and those improvements that will no longer be needed if the
gate is relocated to Grant Avenue SW.

ADDITIONAL IMPROVEMENTS

o Reconstruct Grant Avenue SW between Berkeley Street SW and Boundary Street SW with new base
and sub-base, asphalt, curb, gutter, stormwater conveyance, and shoulders consistent with a
collector roadway design standard. Provide 12-foot travel lanes in each direction with 5-foot
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shoulders/bike lanes and on-street parking along at least one side. This improvement may require
right-of-way acquisition.

Camp Murray should work with the City of Lakewood to install an all-way stop or traffic circle, or other
similar traffic control device, at the Berkeley Street SW / Grant Avenue SW intersection.

Improvements should be identified to prevent cut-through traffic along portions of Grant Avenue SW
to the northeast of Berkeley Street SW. Possible improvements may include additional signage, new
traffic control, or installation of physical devices such as partial or full roadway closures. Camp
Murray should work with the City and the neighborhood to identify design options that would be
feasible and supported.

PREVIOUSLY IDENTIFIED IMPROVEMENTS (some have been modified)

Improve the Berkeley Street SW/Union Avenue SW intersection by constructing an eastbound
through lane that is effectively a right turn lane onto the southbound I-5 on-ramp. This will allow
vehicles heading south on I-5 to avoid vehicle queues extending across the Berkeley Street overpass
due to traffic signal delays at both ramp intersections. Restripe the Union Avenue SW approach to
allow dual left-turn lanes towards the interchange. The inside lane will be for vehicles heading in
northbound on I-5 or to the JBLM Madigan Gate. The outside lane will provide access to southbound
I-5.

Signage should be installed to identify the I-5 Berkeley Street SW interchange as the designated
route to and from Camp Murray. This will help reduce impacts to the Tillicum neighborhood and
reinforce the Berkeley Street corridor as the appropriate route for visitors to use.

Camp Murray should evaluate the feasibility of restricting outbound access from the Rear Gate in the
AM peak periods and inbound access at the Rear Gate in the PM peak periods to reduce the cut-
through traffic to and from JBLM. It is estimated that the traffic diversion into the Tillicum
neighborhood could be reduced by up to 20 percent with such restrictions in place.

The use of carpooling and vanpooling should be more strongly encouraged and supported to reduce
the overall number of daily vehicles to Camp Murray. Funding of monthly transit passes, identification
of mode share targets, elevating the role of the installation transportation coordinator, and working
more closely with the local transit agencies are ways in which to help promote transportation demand
management strategies.

Improve signage to identify the commercial vehicle route to Camp Murray. Clearly identify the existing
gate location at the Union Avenue SW / Berkeley Street SW intersection as “commercial vehicle entry
only.”

School zone signage should be installed along Portland Avenue SW and Grant Avenue SW
according to City standards.

Camp Murray should initiate a traffic study that will be conducted after the new gate is operational to
evaluate additional needs or issues related to changes in travel behavior through the study area. The
City should participate in the study process and be involved in any resulting recommendations.

The crosswalks along Portland Avenue SW at W Thorne Lane SW and Maple Street SW should be
enhanced with improved signage and striping.

Based on the results of the above traffic study, Camp Murray should work with the City of Lakewood
and the Tillicum neighborhood to evaluate the need for additional improvements that will increase
pedestrian visibility, slow down vehicles, and reduce cut-through traffic from Camp Murray.

IMPROVEMENTS NO LONGER REQUIRED

Camp Murray should work with the City of Lakewood to install a roundabout or traffic circle, or other
similar traffic control device, at the Boundary Street SW / Portland Avenue SW intersection. Traffic
control along Portland Avenue SW at Berkeley Street SW should remain as an all-way stop
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controlled intersection. This improvement is no longer needed if the gate is relocated to Grant
Avenue SW.

« Widen the existing travel lanes along Portland Avenue SW by two feet (from 10 feet to 12 feet)
between Berkeley Street SW and Boundary Street SW to allow for safe and efficient ingress and
egress to the new gate. This improvement is no longer needed if the gate is relocated to Grant
Avenue SW.

Conclusion: Many of the recommended improvements identified in the September 2010 traffic
analysis will remain, with some additional improvements needed to Grant Avenue SW.

While the above conclusions are based on our prior traffic analysis, we do suggest that the recommended
improvements be evaluated in more detail to better identify their extents and feasibility. This will likely assist in
your discussions with the City as you try to reach an agreement on an alternative.

In addition, you have expressed interest in evaluating the existing gate location at Union Avenue SW to
understand what improvements could be made that would result in similar benefits as those identified for the
Portland Avenue SW and Grant Avenue SW locations. We would recommend that a preliminary work session
be held with Camp Murray staff to identify possible concepts and develop an overall scope of work to better
assist you with this feasibility analysis.

Thank you for the opportunity to continue to assist you on your gate relocation project. We appreciate your
confidence in our work, and hope our thoughts and conclusions can assist you in making a decision on how
best to move forward. Please do not hesitate to contact us should you have any questions. We are available to
discuss our thoughts directly with you or the City of Lakewood, as necessary.

Sincerely,
Transpo Group

Jon Pascal, PE, PTOE
Associate Principal
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Camp Murray

Option C1: Right-Turn Slip Lane on Militia Drive
Planning Level Estimate of Probable Project Cost

Item Total Unit Unit Total
Description Quantity Price Price

Traffic Control 1 LS $40,000 $40,000
Construction Surveying 1 LS $2,500 $2,500
Site Preparation 1 LS $5,000 $5,000
Earthwork/Roadway Excavation 200 CY $25 $5,000
Roadway Pavement and Basecourse 3,600 SF $5.00 $18,000
Grind and Overlay 600 LF/LANE $22.00 $14,000
Sidewalk 60 SY $40 $2,400
Curb and Gutter 370 LF $15 $5,600
Curb Ramp 1 EA $900 $900
Lane Striping 900 LF/LANE $2 $2,000
Intersection Striping 1 LS $1,000 $1,000
Permanent Signs 6 EA $300 $1,800
Drainage® 300 LF $50 $15,000
Gate Relocation 1 LS $15,000 $15,000
Relocate Luminaire 1 EA $6,000 $6,000
Traffic Signal Modifications 1 LS $60,000 $60,000
Construction Subtotal $ 195,000
Miscellaneous Items 25% $ 49,000
Mobilization 10% $ 25,000
Contingency for Level of Design 20% $ 54,000
Construction Total $ 323,000
Design and Construction Management 10% / 15% $ 81,000
Right-of-Way -

TOTAL $ 404,000

1. Includes pipe, trenching, and catch basins

M:\10\10046.03 Camp Murray Union Avenue\Cost Estimates\Camp Murray Cost EstimatesOption 1(Militia)

2/8/2011
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Camp Murray Union Avenue

Option C2: Union Avenue Widening
Planning Level Estimate of Probable Project Cost

Item Total Unit Unit Total
Description Quantity Price Price
Traffic Control 1 LS $30,000 $30,000
Construction Surveying 1 LS $6,000 $6,000
Site Preparation 1 LS $15,000 $15,000
Earthwork/Roadway Excavation 260 CY $25 $7,000
Roadway Pavement and Basecourse 4,510 SF $5.05 $23,000
Grind and Overlay 820 LF/LANE $22.00 $19,000
Sidewalk 230 SY $40 $9,200
Curb and Gutter 410 LF $15 $6,150
Dual-Faced Mountable Curb (12") 560 LF $17 $9,520
Striping 1,230 LF/LANE $2 $3,000
Permanent Signs 6 EA $300 $1,800
Utility Pole Relocation 2 EA $10,000 $20,000
Drainage® 410 LF $50 $20,500
Driveway Entrance 3 EA $3,000 $9,000
Construction Subtotal $ 180,000
Miscellaneous Items 25% $ 45,000
Mobilization 10% $ 23,000
Contingency for Level of Design 20% $ 50,000
Construction Total $ 298,000
Design and Construction Management 10% / 15% $ 75,000
Right-of-Way 72,000
TOTAL $ 445,000

1. Includes pipe, trenching, and catch basins
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Camp Murray

Option C3: Berkeley Street Widening
Planning Level Estimate of Probable Project Cost

Item Total Unit Unit Total
Description Quantity Price Price
Traffic Control 1 LS $50,000 $50,000
Construction Surveying 1 LS $4,000 $4,000
Site Preparation 1 LS $20,000 $20,000
Earthwork/Roadway Excavation 210 CY $25 $6,000
Roadway Pavement and Basecourse 3,000 SF $5.00 $15,000
Grind and Overlay 570 LF/LANE $22.00 $13,000
Sidewalk 200 SY $40 $8,000
Curb and Gutter 285 LF $15 $4,300
Curb Ramp 2 EA $900 $1,800
Driveway Entrance 1 EA $3,000 $3,000
Lane Striping 860 LF/LANE $2 $1,800
Intersection Striping 1 LS $1,000 $1,000
Permanent Signs 6 EA $300 $1,800
Drainage® 285 LF $50 $14,300
Relocate 50' OH Utility Pole 1 EA $40,000 $40,000
Traffic Signal Modifications 1 LS $30,000 $30,000
Construction Subtotal $ 214,000
Miscellaneous Items 25% $ 54,000
Mobilization 10% $ 27,000
Contingency for Level of Design 20% $ 59,000
Construction Total $ 354,000
Design and Construction Management 10% / 15% $ 89,000
Right-of-Way 13,000
TOTAL $ 456,000

1. Includes pipe, trenching, and catch basins
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Camp Murray

Option B: Grant Avenue Reconstruction West of Berkeley Street

Planning Level Estimate of Probable Project Cost

Item Total Unit Unit Total
Description Quantity Price Price

Traffic Control 1 LS $40,000 $40,000
Construction Surveying 1 LS $4,000 $4,000
Site Preparation 1 LS $13,000 $13,000
Pavement/Median Removal 930 Sy $8.00 $8,000
Earthwork/Roadway Excavation 700 CY $25 $18,000
Roadway Pavement and Basecourse (3" HMA / 8" Base) 11,500 SF $5.05 $59,000
Sidewalk 350 SY $40 $14,000
Curb and Gutter 880 LF $15 $13,200
Curb Ramp 2 EA $900 $1,800
Striping 880 LF/LANE $2.00 $2,000
Permanent Signs 4 EA $300 $1,200
Utility Pole Relocation 3 EA $10,000 $30,000
Mailbox Relocation 11 EA $150 $1,700
Misc. Utility Adjustments 1 LS $10,000 $10,000
Drainage® 660 LF $50 $33,000
Concrete Driveway Entrance 11 EA $3,000 $33,000
Construction Subtotal $ 282,000
Miscellaneous Items 25% $ 71,000
Mobilization 10% $ 36,000
Contingency for Level of Design 20% $ 78,000
Construction Total $ 467,000
Design and Construction Management 10% / 15% $ 117,000
Right-of-Way -

TOTAL $ 584,000

1. Includes pipe, trenching, and catch basins
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