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Purpose

The purpose of this technical memorandum is to present an overview of findings and recommendations
for the College Street corridor study work. The study started in February 2008 and concluded in
November. The study consisted of the following elements:

e Alternatives Analysis — a technical memorandum to define the recommended dimensions of the
cross-sectional elements;

® Horizontal Alignment and Right-of-Way Limits — a technical memorandum to define the
recommended alignment;

e Neighborhood Circulation and Access — a technical memorandum to define the recommended
changes to street access and/or driveway access;

e [mprovements Phasing Plan — a technical memorandum to estimate project costs and define the
recommended phasing of the
improvements; Martin Woy & lor

®  Public Process — progress reports to the ' i
City of Lacey Transportation Committee 7
and two public open houses; and

e Width Provided for Bicycles — a technical [ese
memorandum to expand the evaluation of
the roadway width provided for bicycles in
response to comments from the open
houses. L Morymhan R s
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Background

Existing Conditions

College Street from Lacey Boulevard to 37" Avenue SE is a four-lane National Highway System (NHS)
principal arterial with a general right-of-way width of 60 feet. The existing street width is approximately
45 feet from curb to curb. There are narrow sidewalks located along the corridor on each side of the
street. The corridor is a built environment fronted by homes, small businesses, apartments, and schools.

College Street provides a primary north-south link for traffic, transit, pedestrians, and bicyclists within the
City from south Thurston County to Interstate 5. The corridor currently carries 21,000 (2005 traffic
count) and is projected to carry 32,000 vehicles per day by 2020 according to the Lacey Transportation
Plan (College Street is identified as a Strategy Corridor in the Lacey Transportation Plan'). The corridor
also provides local access to many homes fronting the street and provides access to several local streets
and collectors.

! City of Lacey, 2004 Lacey Transportation Plan, page 55.
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Traffic is heavy along the corridor and congested during peak hours. Vehicles turning left from College
Street to homes or local streets increase congestion by occupying the inside through-lane while waiting
for breaks in traffic. There are approximately 130 driveways 24 T-intersections, and four 4-way
intersection collectively generating significant turn volumes. There are high-frequency collision locations
along the corridor due to conflicts between turning vehicles and high volumes of through traffic. Narrow
sidewalks, high volumes, and a lack of bike lanes discourage use by pedestrians and bicyclists. A lack of
street amenities (i.e., planter strips/vegetation, decorative street lighting, street furniture) conflicts with
community values articulated by City staff and City Council.

Previous Work

Previous study work resulted in a report titled, “College Street, Evaluation of Options”, August 2005.
This report documented a comprehensive alternatives analysis that scored and ranked ten options (nine
build and one no-build) for improvements to College Street that addressed the corridor needs. The
corridor needs were grouped into three main categories:

e Preserve/enhance community values;
e Optimize traffic operations and safety; and
e Optimize cost.

After considering options that ranged from no-build to adding a frontage road that widened the overall
right-of-way footprint to 121 feet, the report recommended Option 9 as the preferred option. This option
best provides a blend of corridor capacity, neighborhood connectivity, non-motorized uses, and corridor
aesthetics. The cross-section included a planted center median to control access and provide space for
left-turn lanes at key intersections; wide sidewalks with tree wells to promote walk-ability; space for
commuting bicycles; and roundabouts at major intersections to provide intersection control. The overall
right-of-way width of 72 feet widens to 76 feet at left-turn lane locations.

Option 9 scored best by performing very well for “optimizing traffic operations and safety” by providing
two through-lanes, controlling access, and providing left turns at key intersections; performing well in
“preserving/enhancing community values” by providing space for commuting bicycles, wide sidewalks
with tree wells, and planted medians; and performing average in “optimizing cost”.

The report concluded with a recommendation to further refine Option 9 by considering the following:

Appropriate locations for median breaks, u-turns, and roundabouts.

Potential driveway consolidation and/or elimination to reduce the number of conflict points.
Fine tuning of the cross-sectional elements to minimize impacts to adjacent properties.
Locations and amounts of corridor aesthetics and pedestrian amenities.

Appropriate (if any) locations for mid-block crossings that link pedestrian oriented land uses.

The elements included in this corridor study answered these questions. It provides the City with a basis
for long range planning in the area and presents a vision for improvements to the corridor. In the near
term, the study provides the City a tool to steer decision making in the area — land use, development site
plans, right of way acquisition, etc. While the study presents specific recommendations, there is room for
flexibility to make refinements as individual projects progress toward realization. As refinements are
considered, the study will provide the basic framework and the foundational vision for the corridor.
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Summary

The following summarizes the work from each of the study elements — Alternative Analysis, Horizontal
Alignment and Right of Way Limits, Neighborhood Circulation and Access, Improvement Phasing Plan,
Public Process, and Width Provided for Bicycles.

Alternative Analysis

The purpose of the Alternative Analysis was to evaluate and recommend a specific dimension for each
cross-sectional identified in Option 9 from the previous study work. We evaluated four alternatives
combinations of cross-sectional widths (see Table 1) against the following criteria; operations and safety,

adherence to federal standards for Z , i
. . i = P =

NHtS rl(.)u.t]:.sl,.tn%ht-of-wtai thl'dth ang L f : I & = 1 I
cost, eligibility for grant funding, an S ' i3

gibility for g g 33 ,ﬁ x‘f&‘ﬁ. | o, ¥ | S
community values. Based on these = e Iy
criteria, the “Recommended” ' S g fa= N
alternative performs best (see Figure N iy, - S
2). I o i
The Recommended Alternative uses e i T T -
11-foot lanes as a practical minimum
lane width (since 10-foot lanes RECOMMENDED MODIFICATIONS s

provide no buffer for trucks and/or
buses considering width from outside
of mirror to outside of mirror). It provides a widened outside lane (14 feet) to provide space for
commuting bicycles. This approach to accommodating bicycles decreases the right of way impacts. The
planted median is a consistent 11 feet along the corridor to accommodate the possibility of future left
lanes.

Figure 2 - Recommended Alternative

The biggest benefit of this alternative is the minimal right-of-way width. One drawback is it provides less
space for bicycles than the other three alternatives.

Table 1
Alternative Combinations Considered

Alternative Median Lanes Space for Bikes Planter  Tree Well Sidewalk Total R/'W
Option 9 6-10" 10’ 3 N/A Yes 10’ 72'-76’
NHS/TIB Stds. 12 12’ 5 N/A Yes 10.5 91’
Lacey Stds. 12’ 11 5 6.5 No 8 95’
Recommended 11’ 11 3 N/A Yes 10.5 82’

1. The median tapers to 10 feet at left turn locations.

We qualitatively scored each of the alternatives against the following criteria; operations and safety,
adherence to standards, right-of-way width and cost, eligibility for grant funding, and community values.
The scoring is shown below in Table 2.
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Table 2
Scoring of Alternatives Considered'
Operations/ R/W Width Grant Community

Alternative Safety Standards and Cost Funding Values Total Score
Option 9 2 2 4 3 3 14
NHS/TIB Stds. 4 4 2 4 2 16
Lacey Stds. 3 4 1 4 2 14
Recommended 3 4 3 3 3 16

1. Alternatives are scored from 1 (lowest) to 4 (highest) in each criterion.

Although the “NHS/TIB Standards” alternative scores equally well with the “Recommended” alternative,
the “Recommended” alternative is preferred because of the lesser right-of-way width. The
“Recommended” alternative is shown above in Figure 2.

Horizontal Alighment and Right of Way
Limits [ese

. . . e

We evaluated alternative horizontal alignments to o = g e
. . . . g,

determine the least cost alignment considering “"‘> e
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construction costs and right of way impacts |""*"% — Segment 4 - 16" Ave SE to Lacey.
(measured by estimated acquisition costs). The cost \ 3 e
differences between alternative alignments are 1/ Segment 3 - 22 Ave SE to 16"
significantly higher for right-of-way acquisition
than pavement reconstruction. Therefore, the \ B hi
recommended horizontal alignment is based solely
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compared costs for three horizontal alignments -
centered on existing right-of-way; aligned against
the westerly right-of-way; and aligned against the
easterly right-of-way.  To further refine our ’ Segment 1 - 37" Ave SE to 29"
comparison, we broke the corridor into four / % T
segments. The segment limits correspond to the [ *hAese ?in

location of the proposed roundabout locations at i
29" Avenue SE, 22™ Avenue SE, and 16"™ Avenue s
SE (see Figure 3). Breaking the segments at the
roundabout locations allows for transitions between
alternative alignments. Therefore, we are not limited to one alignment for the entire corridor.
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Figure 3 — Segment Map

The estimated costs for right-of-way acquisition for the three horizontal alignments are shown in Table 3.
The numbers of full parcel acquisitions are shown in Table 4. Note these numbers exclude impacts from
the three roundabouts, since the impacts from roundabouts are mostly independent of the alternative
alignments.

We recommend the following horizontal alignments by segment to minimize right-of-way acquisition
costs. These alignments are shown in bold in Tables 3 and 4. Figure 4 graphically depicts the horizontal
alignment by segment.
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Figure 4 - Horizontal Alignment by Segment

Table 3
Estimated Right-of-Way Acquisition Costs (Excl. Roundabouts)
Aligned on the Aligned Against the Aligned Against the
Segment Centerline Westerly Right-of-Way Easterly Right-of-Way
1 $1,157,827 $3,046,962 $864,618
2 $4,942,902 $1,934,930 $7,324,351
3 $2,417,583 $1,665,844 $1,292,543
4 $3,687,493 $2,568,042' $3,570,840
1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.
Table 4
Full Parcel Acquisitions for Structures and/or Driveways Impacted (Excl. Roundabouts)
Aligned on the Aligned Against the Aligned Against the
Segment Centerline Westerly Right-of-Way Easterly Right-of-Way
1 2 8 1
2 14 5 22
3 7 5 3
4 11 6' 11
1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.
Table 5
Estimated Right-of-Way Acquisition Costs — Recommended Alignment (Incl. Roundabouts)
Segment Estimated R/W Costs
1 $1.50 M
2 $3.04 M
3 $1.91 M
4 $3.14 M
TOTAL $9.59 M

1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.
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Table 6
Full Parcel Acquisitions - Recommended Alignment (Incl. Roundabouts)
Segment Number of Full Parcel Acquisitions
1 3
2 8
3 5
4 71

1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.

The total right-of-way costs shown in Table 5 are preliminary and they are represented in 2008 dollars.
We recommend $13.0M as a reasonable planning level estimate at this stage of project development.

Neighborhood Circulation and Access

Strategic Corridor

The City of Lacey recognizes College Street as a “'f—y%s

Strategy Corridor. Strategy Corridors are major Broaaar ] |1

arterials in dense urban areas where traditional O

approaches to address congestion such as roadway O "

widening are not practical or conflict with i = O "
@)

Pacific Ave SE

sE
Lageﬂ thﬁ

community values.  Traditional performance
measures, such as Level of Service, do not apply
to Strategy Corridors because they would not
allow increased densities in the urban core.

Neighborhood Circulation and Access
Management Plan (NCAMP) LF

Lake

@
The NCAMP recommends a raised median to )
manage access. Access management is a tool to
reduce traffic congestion and reduce traffic O &
collisions. The intent of access management is to ' .
provide access for abutting properties while
preserving the flow of traffic. The NCAMP also ST A SE —— & t.-
identifies measures recommended for College | zm
Street as a Strategy Corridor. The | () rroroseorounoasour ocarion
recommendations include identifying roundabout | @ Poremacmeemnsseaciocanon
locations, median break locations (allowing for | == "oromaesmercomeeon
left turns), street grid connections to increase
access to alternate routes, and driveways consolidations. Figure 5 shows the recommended roundabouts,
median breaks, and street grid connections.

Traffic Analyses

Traffic analysis was conducted to evaluate how the recommended improvements will impact traffic
operations in 2030. The results show the recommended access control measures will not adversely affect
neighborhoods, although left turn movements at some neighborhoods will be difficult in the PM peak
hour. The roundabouts will operate well under expected future volumes on College Street.

Findings

The proposed improvements for the College Street Corridor from 37" Avenue SE to Lacey Boulevard
comply with Strategic Corridor requirements. The proposed access management shown on the

Figure 5 - Neighborhood Circulation Access & Management Plan
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Neighborhood Circulation and Access Management Plan strikes a reasonable balance between throughput
operations and neighborhood access. Driveway revisions can maintain access while improving safety by
reducing the number of conflict points. Potential grid connections can further enhance neighborhood
access and circulation by providing access to other north-south arterials, such as Golf Club Road SE, Judd
Street SE, and Ruddell Road SE. Some stop control intersections will experience delays making left turns
in the PM peak hour due to heavy volumes on College Street. Alternatively, vehicles can turn right and
make a u-turn at the nearest roundabout or median break. Left-turns from side streets are more likely that
during off peak periods. The roundabouts operate well in the build out year.

Improvement Phasing Plan

We evaluated alternative construction phasing options for improvements to College Street from 37"
Avenue SE to Lacey Boulevard. We based the phasing options based on operational benefit and practical
project size. First, we gave priority to projects providing more operational benefit. Second, we defined
project limits to keep the costs for individual projects roughly between $1M and $5M (in 2008 dollars),
specifically to match a range of project sizes typically funded by grant opportunities. We developed two
viable options described below. Note that any of the identified projects could be increased or decreased
in scope to match funding opportunities.

Both approaches construct the roundabouts first, and the three roundabouts are ordered by highest
entering volumes (22nCl Avenue SE first, 29" Avenue SE second, and 16™ Avenue SE third). The
roundabouts are constructed first to provide u-turn opportunities for properties before center medians are
constructed and access points are modified. The segments between roundabouts are ordered from north to
south, since the traffic volumes are higher for the northerly segments.

Option 1 has seven phases ranging in cost from $2.1M to $5.7M. Option 2 has five phases ranging in cost
from $3.1M to $7.5M.

Table 7
Phasing Options with Phase Costs
Option 1 Option 2
Phase Cost' Description Phase Cost' Description

Phase 1 $2,050,000 22" Ave RAB Phase 1 $4,990,000 22" & 29" RABs
Phase 2 $2,940,000 29" Ave RAB Phase 2 $7,463,000 16" RAB/Lacey to 16"
Phase 3 $3,100,000 16" Ave RAB Phase 3 $3,060,000 16" to 22™
Phase 4 $4,363,000 Lacey to 16" Phase 4 $5,736,000 22" to 29"
Phase 5 $3,060,000 16" to 22™ Phase 5 $4,754,000 29" to 37"
Phase 6 $5,736,000 22" to 29"
Phase 7 $4,754,000 29" to 37"
TOTALS $26,003,000 $26,003,000

1. Costs are in 2008 dollars.

The total phase costs (right of way and construction) shown in Table 7 are preliminary and they are
represented in 2008 dollars. We recommend $30M as a reasonable planning level estimate at this stage of
project development.

Public Process

The public process included progress reports to the City Transportation Committee and two open houses.
The progress reports to the Transportation Committee occurred after each step of the study — Alternative
Analysis, Horizontal Alignment and Right of Way, Neighborhood Circulation and Access, and
Improvement Phasing Plan. These reports occurred on April 11, 2008, June 13, 2008, and September 12,
2008 (Access and Phasing), respectively.
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At the conclusion of work to prepare the four technical memorandums listed above, the City held an open
house at Mountain View Elementary School on Thursday, October 9, 2008 from 4:30 p.m. to 7:30 p.m.
The open house was hosted by City staff and WHPacific staff. There were roll plot exhibits placed on
table spread throughout the cafeteria area. The exhibits depicted results from each of the four technical
memorandums prepared for the study. Citizens were able to review the material and ask questions.
Citizens were also asked to complete a feedback form (see Appendix E).

The October 9 open house was very well attended — 81 persons completed feedback form. Based on these
attendance numbers, the City Council requested a second open house scheduled on a different day of the
week. The second open house was held on Wednesday, November 5, 2008 from 4:30 p.m. to 7:30 p.m.
During the November 5 open house, 45 persons completed the feedback form.

The following are key points from the public feedback:

e  Most persons learned of the meeting through direct mailing.

e Over 70% of respondents live/work in the vicinity of College Street. Nearly 95% of respondents
live/work near College Street or commute along College Street.

e The majority of respondents rated congestion below average or poor for vehicles, bicycles, and
pedestrians.

e Over 80% of respondents generally agreed with the plan.

e Respondents generally agreed with the order of projects in the phasing plan.

Detailed results from the feedback forms are included in Appendix E.

Responses to Public Process

As a result of the input received during the public process, we made the following refinements to the
planned improvements:

¢ (irculation Routes: We added the following connections to enhance the neighborhood
connections:

o Connect 18" Ave SE to 22" Ave SE along a new route immediately east of Mountain
View Elementary.
o Connect Judd Street between 24" Ave SE and 25" Ave SE.

¢ Design Flexibility: We committed to flexibility during the final design to minimize specific
project impacts at spot locations.

e Space for Bicycles: We prepared a technical memorandum to document a cost/benefit
evaluation of providing additional space for bicycles. The memorandum concludes the added
costs of $1.7M are greater than the benefits provided by additional space for bicycles, since it is
anticipated bicyclists will be primarily Type A users (i.e., commuters) and the nearby Chehalis-
Western Trail provides an alternative route for bicyclists.

Appendices
Appendix A — Alternatives Analysis Technical Memorandum
Appendix B — Horizontal Alignment and Right of Way Limits
Appendix C — Neighborhood Circulation and Access
Appendix D — Improvements Phasing Plan
Appendix E — Public Process

Open House Public Feedback Form
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Open House Public Feedback Summary — Combined from Oct. 9 and Nov. 5
Appendix F — Bike Lane Technical Memorandum
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—— 724 Columbia Street NW, Suite 140
WHPaClﬁc Olympia, Washington 98501

360.754.3375 ¢ fax 360.754.1195

TECHNICAL MEMORANDUM

Date:  April 11, 2008. Rev 4/17/09 RE:  Alternative Analysis Technical
Memorandum
To:  Martin Hoppe, P.E., PTOE From:  Scott Sawyer, P.E.
Company:  City of Lacey Title:  Senior Project Manager
Phone:  360.438.2681 Phone:  360.918.5305
Fax: 360.456.7799 Fax:  360.754.1195

Address: 420 College Street SE

Lacey, WA 98509-3400 Project# 34709

Project College Street Improvement Report
Name:

Purpose

The purpose of this technical memorandum is to present ranges of dimensions for roadway cross-
sectional elements for College Street from 37" Avenue SE to Lacey Boulevard; median width, left-turn
lane width, through-lane width, space for bicyclists, planter/tree well width, and sidewalk width (clear
width); and recommend a proposed cross-section for College Street for use in subsequent preliminary and
final design.

Summary — i

—— A A e u
We scored four alternatives against the | i o i ok
following criteria; operations and -3«;;&5*%; 3 L & | - S5
safety, adherence to standards, right-of- P : fa] - i
way width and cost, eligibility for grant Ny - ] :
funding, and community values. Based i R e )
on these criteria, the “Recommended” “;’ B s = |
alternative performs best (see Figure 1). wommme | i i 47 S N PSS
This alternative uses 11-foot lanes as a T
practical minimum width (since the 10- i i

foot lanes provide no buffer for trucks  Figure 1 - Recommended Alternative

and/or buses considering width from

outside of mirror to outside of mirror). It uses 14-foot outside lanes with space for bicyclists to decrease
the impact to right-of-way width. The planted median is a consistent 11 feet to accommodate the
possibility of future lane turn lanes. A reduced median width could still be considered at spot locations
along the corridor.

P:\City Of Lacey\034709\Design\Reports_Tech Memos\Task 200 - Alternatives Analysis\34709-MEM-AIt_Anal 90417.Doc
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The biggest benefit of this alternative is the minimal right-of-way width. One drawback is lesser space
provided for bicyclists. Since the width provided is less than 5 feet wide, the project will not score bike
route points (2 points maximum) on a Transportation Improvement Board (TIB) grant application under
the Urban Arterial Program (UAP). The bike points fall under the Sustainability criteria (15 points
maximum). There are 100 points available on the UAP grant application, so bike points are only two
percent of the available points.

Background

Existing Conditions

College Street from Lacey Boulevard to 37" Avenue SE is a four-lane National Highway System (NHS)
principal arterial with a general right-of-way width of 60 feet. The existing street width is approximately
45 feet from curb to curb. There are narrow sidewalks located along the corridor on each side of the
street. The corridor is a built environment fronted by homes, small businesses, apartments, and schools.

College Street provides a primary north-south link for traffic, transit, pedestrians, and bicyclists within
the City from south Thurston County to Interstate 5. The corridor currently carries 21,000 (2005 traffic
count) and is projected to carry 32,000 vehicles per day by 2020 according to the Lacey Transportation

Plan (College Street is identified as a Strategy T = ,
Corridor in the Lacey Transportation Plan' ). The S U Leicey S Menine
corridor also provides local access to many homes Z e

fronting the street and provides access to several &

local streets and collectors.

ol

Waodiand Creek
Community, Park

38 pyyisuade)

= Pacific Ave SE
‘-ac:_», awd St

35 Py S8UsY

14th Ave SE
b Ave SE

Traffic is heavy along the corridor and congested
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Figure 2 - Vicinity Map

Previous Work

Previous study work resulted in a report, “College Street, Evaluation of Options”, August 2005. This
report documented a comprehensive alternatives analysis that scored and ranked ten options (nine build
and one no-build) for improvements to College Street that addressed the corridor needs. The corridor
needs were grouped into three main categories:

! City of Lacey, 2004 Lacey Transportation Plan, page 55.
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® Preserve/enhance community values;
® Optimize traffic operations and safety; and
e Optimize cost.

After considering options that ranged from no-build to adding a frontage road that widened the overall
right-of-way footprint to 121 feet, the report recommended Option 9 as the preferred option. This option
best provides a blend of corridor capacity, neighborhood connectivity, non-motorized uses, and corridor
aesthetics. The cross-section included a planted center median to control access and provide space for
left-turn lanes at key intersections; wide sidewalks with tree wells to promote walk-ability; space for
bicyclists; and roundabouts at major intersections to provide intersection control. The overall right-of-
way width of 72 feet widens to 76 feet at left-turn lane locations.

Option 9 scored best by performing very well for |, 75" ROWATLEFT TURN LARE
“optimizing traffic operations and safety” by
providing two through-lanes, controlling access,
and providing left turns at key intersections;
performing well in “preserving/enhancing
community values” by providing space for
bicyclists, wide sidewalks with tree wells, and
planted medians; and performing average in
“optimizing cost”. The Option 9 cross-section is
shown graphically in Figure 3.
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The report concluded with a recommendation to Figure 3 - Option 9 Alternative

further refine Option 9 considering the
following:

e Appropriate locations for median breaks, U-turns, and roundabouts.
Potential driveway consolidation and/or elimination to reduce the number of conflict points.
Fine tuning of the cross-sectional elements to minimize impacts to adjacent properties.
Locations and amounts of corridor aesthetics and pedestrian amenities.
Appropriate (if any) locations for mid-block crossings that link pedestrian oriented land uses.

This technical memorandum addresses the third bullet above. Subsequent technical memorandums will
address other bullets.

Alternatives Analysis

Range of Dimensions

The work from the report, “College Street, Evaluation of Options”, August 2005 set the cross-sectional
elements that comprise the preferred option, Option 9. These elements are raised median, left-turn lane,
through-lanes, space for bicyclists, tree wells/planter strips, and sidewalks. During presentation of the
report to the Lacey City Council, the Council agreed with Option 9 as the recommended option, but
asked for further consideration of the specific widths shown for the cross-sectional elements. Below are
descriptions for each element, the range of dimensions considered, and evaluations for each element
considering the following:

e Operations/Safety
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e Design Standards (City of Lacey standards” and/or AASHTO Greenbook guidance®)
¢ Cost/Right-of-Way Width
¢ Grant Funding Requirements
e Community Values
Median

Description: The raised median is intended to provide access control through the corridor to manage the
number of left turn movements and the associated number of conflict points between vehicles. More
access control will benefit traffic operations (increasing the throughput of vehicles), and reduce
collisions (by reducing conflicting movements). The width of the median is driven by two factors; (1)
minimum area practical to provide for planting, and (2) compatibility with the width of left-turn lanes.

Range of Dimensions: The minimum width considered is six feet (edge of lane to edge of lane, which
yields one foot of planting area after subtracting one foot of shy distance, six inches of curb, and one foot
of maintenance strip on each side). The maximum width considered is 12 feet (similarly yields 7 feet of
planting area). The minimum width of six feet is based on providing four feet of raised median width for
pedestrian refuge (the minimum refuge width for wheelchairs*). The maximum width is based on the
City of Lacey standard for median width.’

Benefits/Drawbacks: Each of the median widths control access, thereby improving operations and safety.
There are no grant funding requirements tied specifically to median width. A narrow median reduces
costs (less material) and right-of-way width. The wider median increases costs and right-of-way width,
but eliminates the need for tapers at left-turn locations. The wider median also provides greater
flexibility in the future for changes (i.e., more median breaks and/or left turn pockets) without additional
widening to the outside. The narrow median does not provide sufficient width for planting. A minimum
of three feet is needed for planting, which requires a median width of eight feet considering shy distance,
curbs, and maintenance curbs. The wider median does provide space for planting, which promotes
community values through improved aesthetics.

Left-Turn Lane and Through-Lanes

Description: The left-turn lanes are provided at median breaks at key intersections for left-turn and u-turn
access. These key intersections are stop-controlled for the side street. They are located between
roundabouts.

The through-lanes provide throughput for the corridor and provide access to local destination within the
study area.

* City of Lacey, Development Guidelines and Public Works Standards, July 2005.

* American Association of State Highway Transportation Officials (AASHTO), Policy on Geometric Design of
Highways and Streets, 5t Edition, 2004.

* AASHTO, Policy on Geometric Design of Highways and Streets, 5™ Edition, 2004, Page 366.

> City of Lacey, Development Guidelines and Public Works Standards, July 2005, Street Design Arterial - DWG
NO. 4-2.2.
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Range of Dimensions: The minimum left-turn width considered is 10 feet based on AASHTO Greenbook
guidance for an urban arterial.® The maximum left-turn width considered is 12 feet based on City of
Lacey standards.’

The minimum through-lane width considered is 10 feet based on AASHTO Greenbook guidance for an
urban arterial.® However, the guidance states 10 feet “may be used in highly restricted areas having little
or no truck traffic.” The maximum width considered is 12 feet based on AASHTO Greenbook guidance
for maximum through-lane width for an urban arterial.’

The lanes widths presume the use of a bike lane. Without a bike lane, the outside lane width should be
increased to better accommodate turning vehicles. If the outside lane isn’t widened, it will require a
larger curb return radius, which is counter to encouraging pedestrian users.

Benefits/Drawbacks: The narrow lane widths will slightly increase side-swipe collisions. Based on
AASHTO Greenbook guidance, ten feet is appropriate for arterials with little to no truck traffic. There is
sufficient truck volumes to exclude the use of 10-foot lanes since they provide no buffer between
adjacent lanes for trucks (or buses) when considering their width from outside of mirror to outside of
mirror. The narrow width does not meet minimum width for left-turn lanes and through-lanes per
AASHTO Greenbook guidance (considering trucks)'’, and it does not meet City of Lacey standards."
The narrow lane widths reduce cost and right-of-way width. All of the lane widths meet requirements for
grant funding, since they meet AASHTO Greenbook guidance. The narrow lane widths may have a
slight positive affect on community values since it will tend to reduce speeds and reduce street width at
pedestrian crossings, making the corridor friendlier to non-motorized users.

Space for Bicyclists

Description: Delineated space for bicyclists promotes non-motorized uses. It is expected that most
bicyclists will be Type A users (advanced or experienced riders), as defined by the AASHTO, Guide for
the Development of Bicycle Facilities."

Range of Dimensions: The widths considered for bicylcists match the classes of bike lanes used by the
City of Lacey.” A Class IIl is a non-striped lane created by widening the outside travel lane
approximately three feet (i.e., lane width of 14 feet). A Class 2.5 is a three-foot striped bike route, an
enhanced Class III bike route used by the City. A Class II is a five-foot striped bike lane. The Lacey
Transportation Plan calls for a Class II bike lane on College Street.'* Therefore, the minimum width

® AASHTO, Policy on Geometric Design of Highways and Streets, 5™ Edition, 2004, Page 473.

7 City of Lacey, Development Guidelines and Public Works Standards, Street Design Arterial - DWG NO. 4-2.2.
¥ AASHTO, Policy on Geometric Design of Highways and Streets, 5" Edition, 2004, Page 472-473.

? Tbid.

"% Ibid.

' City of Lacey, Development Guidelines and Public Works Standards, Street Design Arterial - DWG NO. 4-2.2.
' AASHTO, Guide for the Development of Bicycle Facilities, 1999, page 6.

" Ibid, at Bikeway Classes —- DWG NO. 4-16.

' City of Lacey, 1998 Lacey Transportation Plan, Figure 5.
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considered is three feet and the maximum width considered is five feet. This range of widths also
generally complies with AASHTO guidelines.'

Benefits/Drawbacks: Because bicycles will be closer to cars, the narrow width may slightly reduce
throughput by decreasing speeds in the outside lane, and may slightly increase side-swipe collisions
(between cars, and between cars and bicycles). However, data suggests the difference in operations and
safety may not be distinguishable.'® Most vehicle/bicycle collisions are related to maneuvers at
intersections.” The narrow width meets City of Lacey standards and AASHTO Greenbook guidance.
The narrow width will reduce costs and right-of-way width. The narrow width does not meet the 5-foot
minimum requirement for bike route points (2 points maximum) for UAP grant funding from TIB." The
bike route points fall under the Sustainability criteria (15 points maximum). There are 100 points
maximum on the UAP grant application, so bike route points are only two percent of the available points.
The narrow width still meets requirements for federal funding and other state grants since it meets
AASHTO Greenbook and AASHTO guidance. The wider lane may be slightly better at promoting
community values associated with non-motorized uses.

Tree Wells/Planter Strips and Sidewalks

Description: The tree wells (or planter strips) provide plantings to improve the corridor aesthetic and
provide a buffer between the travel lanes and pedestrians, which dramatically increases comfort for
pedestrians.

The sidewalks promote non-motorized uses in the corridor.

Range of Dimensions: The width of a tree well for the City of Lacey is four feet with an offset from back
of curb for constructability.' We did not consider other tree well widths since the City uses a standard
grate size so parts are interchangeable, improving maintenance efficiency. Coupled with the tree well,
we used a total sidewalk width of 10 feet, providing five feet of clearance at the tree wells.

We did consider a planter strip instead of the tree well. We considered a planter strip width of 6.5 feet
per City of Lacey standards.”” Coupled with the planter strip, we considered a sidewalk width of eight
feet per City of Lacey standards.”’ This yields a total width of 14.5 feet compared to a sidewalk width of
10.5 feet.

Benefits/Drawbacks: Neither of the combinations (tree well/sidewalk and planter strip/sidewalk) has a
distinguishable affect on operations or safety. Both the tree well width and the planter strip width meet
AASHTO Greenbook guidance. The tree well is based on a City of Lacey standard width; however, the

15 AASHTO, Guide for the Development of Bicycle Facilities, 1999, pages 16-17.

'® Federal Highway Administration (FHWA), Bicycle Lanes Versus Wide Curb Lanes: Operational and Safety
Finding and Countermeasure Recommendations, October 1999, page 23.

7 Michael Amsden and Thomas Huber, Bicycle Crash Analysis Using Crash Typing Tools and Geographic
Information Systems, (Wisconsin DOT Final Report No. 0092-05-18, June 2006), page 19.

18 Transportation Improvement Board, http://www.tib.wa.gov/Sustainability/NewCriteria.htm.

19 City of Lacey, Development Guidelines and Public Works Standards, Tree Well and Grate — DWG NO. 4-30.
%0 Ibid, at Street Design Arterial - DWG NO. 4-2.2.
! Ibid.
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standard for an arterial calls for a planter strip and sidewalk. The tree well/sidewalk width is narrower,
so it reduces costs and right-of-way width. Both combinations meet grant funding requirements. The
planter strip/sidewalk combination better promotes community values by providing more space for non-
motorized uses and increasing the amount of planting.

Alternative Combinations Considered

Based on the range of dimensions for the cross-sectional elements described above, we developed the
following alternatives (see Table 1 for specific dimensions).

Option 9
Description: This alternative matches exactly Option 9 from the previous study report™ (see Figure 3
above).

Benefits/Drawbacks: The biggest benefit of this alternative is the minimal right-of-way width (72 feet to
76 feet). The biggest drawback is the use of 10-foot lanes, since they provide no buffer for trucks and/or
buses considering width from outside of mirror to outside of mirror. This excludes this alternative as
operationally impractical.

This alternative has operational deficiencies and may adversely impact safety and capacity in the
corridor. The narrow lanes will increase side-swipe collisions. The 10-foot lane widths are less than
City of Lacey standards, and the 3-foot bike routes preclude bike route points (2 points maximum) under
UAP grant funding from TIB. The alternative provides the minimum right-of-way width and cost of the
four alternatives considered. Narrower lanes at pedestrian crossings will help promote non-motorized
uses.

NHS/TIB Standards

Description: This alternative takes the standard width for each cross-sectional element as dictated by the
AASHTO Greenbook (a 12-foot lane width is used as the “desirable” lane width™) and TIB policy
(5-foot bike lanes).

Benefits/Drawbacks: This alternative does not have a clear biggest benefit. The biggest drawback is the
extra right-of-way width due to the 12-foot lanes.

This alternative will tend to increase speeds, which will slightly increase throughput and may increase
overall collision and/or increase collision severity. The consistent median width eliminates changes in
direction caused by the narrow median from Option 9. Each of the elements meets AASHTO Greenbook
guidance and TIB standards, making it eligible for all grants. It creates the maximum right-of-way width
and cost of the four alternatives considered. The medians, tree wells, and wide sidewalks promote
community values, but the wider lanes create a less inviting environment for non-motorized users.

City of Lacey Standards

Description: This alternative takes the standard width for each cross-sectional element as dictated by City
of Lacey standards, including use of a planter strip.**

> CH2M Hill for the City of Lacey, “College Street, Evaluation of Options”, August 2005
z AASHTO, Policy on Geometric Design of Highways and Streets, 5t Edition, 2004, Page 472.
** City of Lacey, Development Guidelines and Public Works Standards, Street Design Arterial - DWG NO. 4-2.2.
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Benefits/Drawbacks: The biggest benefit of this alternative is the added non-motorized amenities created
by the planter strip. Conversely, the biggest drawback is the extra right-of-way width due to the planter
strip.

This alternative provides a reasonable balance between operational/safety goals and community value
goals. It exactly matches City of Lacey standards. It also meets AASHTO Greenbook guidance and TIB
standards, making it eligible for all grants. It is the most expensive of the four alternatives with the
widest right-of-way (95 feet). The median, planter strip, and wide sidewalk promote community values.

Recommended

Description: This alternative uses 11-foot lanes as a practical minimum width (since the 10-foot lanes
provide no buffer for trucks and/or buses considering width from outside of mirror to outside of mirror).
It provides 14-foot outside lanes to provide space for bicyclists. The lesser width decreases the impact to
right-of-way width. The planted median is a consistent 11 feet, but a reduced median width could still be
considered at spot locations along the corridor.

Benefits/Drawbacks: The biggest
benefit of this alternative is the minimal
right-of-way width (the least right-of-
way, excluding Option 9 since 10-foot
lanes are operationally impractical).
The drawback is the lesser space for
bicyclists.

e | R —
Similar to the “Lacey Standards” ’;‘:::.JJ e Brscen

alternative, this alternative provides a
RECOMMENDED MODIFICATIONS
reasonable balance between o Ficeo i

operational/safety goals and community  Figure 4 - Recommended Alternative

value goals. The alternative meets

AASHTO Greenbook guidance and

City of Lacey standards (except for median width). It does not include a planter strip, but tree wells and
wide sidewalks promote community values. It is eligible for all grants, except TIB grant funding as
stated above.

Table 1
Alternative Combinations Considered

Alternative Median Lanes Space for Bikes Planter  Tree Well Sidewalk Total R/'W
Option 9 6-10" 10’ 3 N/A Yes 10’ 72’-76
NHS/TIB Stds. 12’ 12’ 5 N/A Yes 10.5° 91’
Lacey Stds. 12’ 11 5 6.5 No 8 95’
Recommended 11’ 11’ 3 N/A Yes 10.5 82’

1. The median tapers to 10 feet at left turn locations.

Recommendation

We qualitatively scored each of the alternatives against the following criteria; operations and safety,
adherence to standards, right-of-way width and cost, eligibility for grant funding, and community values.
The scoring is shown below in Table 2.
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Table 2
Scoring of Alternatives Considered’
Operations/ R/W Width Grant Community

Alternative Safety Standards and Cost Funding Values Total Score
Option 9 2 2 4 3 3 14
NHS/TIB Stds. 4 4 2 4 2 16
Lacey Stds. 3 4 1 4 2 14
Recommended 3 4 3 3 3 16

1. Alternatives are scored from 1 (lowest) to 4 (highest) in each criterion.

Although the “NHS/TIB Standards” alternative scores equally well with the “Recommended” alternative,
the “Recommended” alternative is preferred because of the lesser right-of-way width. The
“Recommended” alternative is shown above in Figure 4.

Attachments

1. Recommended Alternative
2. Option 9 Alternative
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WHPaafic

724 Columbia Street NW, Suite 140
Olympia, Washington 98501
360.754.3375 * fax 360.754.1195

TECHNICAL MEMORANDUM

Date: July 29, 2008 Rev. 4/17/09

To: Martin Hoppe, P.E., PTOE
Company: City of Lacey
Phone: 360.438.2681
Fax: 360.456.7799
Address: 420 College Street SE
Lacey, WA 98509-3400
Purpose

Horizontal Alignment and Right of
RE: Way Limits

From: Scott Sawyer, P.E. and Mike Johnson
Title: Sr. Project Manager
Phone: 360.918.5305
Fax: 360.754.1195
Project #: 34709
Project
Name: College Street Improvement Report

The purpose of this technical memorandum is to present a recommended horizontal alignment for College
Street from 37" Avenue SE to Lacey Boulevard. The recommendation is based on a cost evaluation of

pavement construction (Crown/Cross-
Slope Analysis) and right-of-way
impacts (Right-of-Way Analysis).

Summary

We evaluated alternative horizontal
alignments by determining cost
estimates for pavement reconstruction
and right-of-way acquisition. The cost
differences between alternative
alignments are significantly higher for
right-of-way acquisition than pavement
reconstruction. Therefore, the
recommended horizontal alignment is
based solely on minimizing right-of-
way acquisition costs. We compared
costs for three horizontal alignments -
centered on existing right-of-way;
aligned against the westerly right-of-
way; and aligned against the easterly
right-of-way. To further refine our
comparison, we broke the corridor into
four segments. The segment limits
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correspond to the location of the proposed roundabout locations at 29" Avenue SE, 22™ Avenue SE, and
16" Avenue SE (see Figure 1). Breaking the segments at the roundabout locations allows for transitions
between alternative alignments. Therefore, we are not limited to one alignment for the entire corridor.

The estimated costs for right-of-way acquisition for the three horizontal alignments are shown in Table 1.
The numbers of full parcel acquisitions are shown in Table 2. Note, these numbers exclude impacts from
the three roundabouts, since the impacts from roundabouts are mostly independent of the alternative
alignments.

Table 1
Estimated Right-of-Way Acquisition Costs (Excluding Roundabout Impacts)
Aligned on the Aligned Against the Aligned Against the
Segment Centerline Westerly Right-of-Way Easterly Right-of-Way
1 $1,157,827 $3,046,962 $864,618
2 $4,942,902 $1,934,930 $7,324,351
3 $2,417,583 $1,665,844 $1,292,543
4 $3,687,493 $2,568,042' $3,570,840
1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.
Table 2
Full Parcel Acquisitions for Structures and/or Driveways Impacted (Excluding Roundabout Impacts)
Aligned on the Aligned Against the Aligned Against the
Segment Centerline Westerly Right-of-Way Easterly Right-of-Way
1 2 8 1
2 14 5 22
3 7 5 3
4 11 6' 11

1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.

We recommend the following horizontal alignments by segment to minimize right-of-way acquisition
costs. These alignments are shown in bold in Tables 1 and 2.

e Segment 1 - Aligned against the easterly right-of-way line;

e Segment 2 - Aligned against the westerly right-of-way line;

e Segment 3 - Aligned against the easterly right-of-way line; and

e Segment 4 - Aligned against the westerly right-of-way line.

The total cost and the total number of full parcel acquisitions for the recommended alignment are shown
in Tables 3 and 4, respectively. These numbers do include impacts for the three roundabouts. Therefore,
the totals in Tables 3 and 4 differ from the totals from Tables 1 and 2.

Table 3
Estimated Right-of-Way Acquisition Costs - Recommended Alignment (Including Roundabouts)
Segment Estimated R/W Costs
1 $1.50 M
2 $3.04 M
3 $1.91 M
4 $3.14 M'
TOTAL $9.59 M

1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.
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Table 4
Full Parcel Acquisitions for Structures and/or Driveways Impacted — Recommended Alignment (Including Roundabouts)
Segment Number of Full Parcel Acquisitions
1 3
2 8
3 5
4 71

1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.

The total right-of-way costs shown in Table 3 are preliminary and they are represented in 2008 dollars.
We recommend $13.0 M as a reasonable planning level estimate at this stage of project development.

Background

Existing Conditions

College Street from Lacey Boulevard to 37"

Avenue SE is a four-lane National Highway | """ | &
System (NHS) principal arterial with a general = S ot
right-of-way width of 60 feet. The existing street =
width is approximately 45 feet from curb to curb.
There are narrow sidewalks located along the |,...
corridor on each side of the street. The corridor is
a built environment fronted by homes, small

businesses, apartments, and schools.
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College Street provides a primary north-south link | =~ s e
for traffic, transit, pedestrians, and bicyclists |..:.,
within the City from south Thurston County to
Interstate 5. The corridor currently carries 21,000
(2005 traffic count) and is projected to carry o Ave SE S0
32,000 vehicles per day by 2020 according to the L

Lacey Transportation Plan (College Street is

identified as a Strategy Corridor in the Lacey 7
Transportation Plan'). The corridor also provides e 2 g
local access to many homes fronting the street and ~ Figure 2 - Vicinity Map

provides access to several local streets and

collectors.
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Traffic is heavy along the corridor and congested during peak hours. Vehicles turning left from College
Street to homes or local streets increase congestion by occupying the inside through-lane while waiting
for breaks in traffic. There are approximately 130 driveways 24 T-intersections, and four 4-way
intersection collectively generating significant turn volumes. There are high-frequency collision locations
along the corridor due to conflicts between turning vehicles and high volumes of through traffic. Narrow
sidewalks, high volumes, and a lack of bike lanes discourage use by pedestrians and bicyclists. A lack of
street amenities (i.e., planter strips/vegetation, decorative street lighting, street furniture) conflicts with
community values articulated by City staff and City Council.

1 City of Lacey, 2004 Lacey Transportation Plan, page 55.
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Previous Work

Previous study work resulted in a report, “College Street, Evaluation of Options”, August 2005. This
report documented a comprehensive alternatives analysis that scored and ranked ten options (nine build
and one no-build) for improvements to College Street that addressed the corridor needs. The report
recommended Option 9 as the preferred option, because it best provides a blend of corridor capacity,
neighborhood connectivity, non-motorized uses, and corridor aesthetics. The cross-section included a
planted center median to control access and provide space for left-turn lanes at key intersections; wide
sidewalks with tree wells to promote walk-ability; space for commuting bicycles; and roundabouts at
major intersections to provide intersection control. The overall right-of-way width of 72 feet widens to
76 feet at left-turn lane locations.

The current study work began in February 2008 and consists of the following tasks:
e Alternatives Analysis to define the recommended dimensions of the cross-sectional elements;
®  Horizontal Alignment and Right-of-Way to define the recommended alignment;
® Neighborhood Circulation and Access to define recommended changes to street access and/or
driveway access; and
e [mprovements Phasing Plan to estimate project costs and define recommended phasing for the
improvements.

WHPacific prepared an Alternatives

Analysis technical memorandum, dated % 3 = T
April 11, 2008. The memorandum | s I £ 5 -
presented ranges of dimensions for ’;{‘ﬁi‘% ; . N, ]_.j*%{
roadway  cross-sectional  elements 4@ L = PP
(median width, left-turn lane width, N =

through-lane width, space for bicyclists, g e
planter/tree well width, and sidewalk -“;’ e ke e
width), and recommended a proposed T R e R
cross-section for College Street for use e e
in subsequent study work, including the e s

Horizontal Alignment and Right-of-Way o il

work  presented  herein. The  Figure 3 - Recommended Alternative
recommended cross-section is shown in
Figure 3.



Technical Memorandum — Horizontal Alignment and Right of Way Limits
Page-5-

Crown/Cross Slope Analysis

Approach

Available Data

The City of Lacey provided survey data from February 2004 used for an overlay project in 2006. The
data contains curbs, crowns, utilities, storm drainage, topography behind curb at intersections, right-of-
way centerlines, right-of-way lines, parcel limits, and elevation information to create a TIN file. After
discussions with the City of Lacey regarding changes to elevation data due to the 2006 overlay work, we
determined a uniform upward adjustment to pavement elevations (2 inches) is adequate to create elevation
data for this study work. The survey data limits generally extend from curb to curb, begin approximately
900 feet south of 29" Avenue SE, and end approximately at 13" Avenue Ct. SE. We used the survey data
to create cross-sections every 50 feet. The cross-sections show the existing roadway has three distinct
cross-section conditions, (1) one-side of the road is steeper than the other (asymmetrical crown); (2)
normal crown with cross-slopes approximating 2-percent (normal symmetrical crown); and (3) normal
crown with steep cross-slopes (steep symmetrical crown). These conditions change through the corridor
as shown in Figure 4.

50
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Figure 4 - Existing Cross-Slope Variation

Assumptions
After reviewing the cross-sections, we used two conditions (asymmetrical crown and normal symmetrical
crown) to evaluate pavement costs. We limited the evaluation of costs from proposed curb to curb (61
feet). Therefore, we did not consider grading behind the curbs. Other key assumptions include:
¢ Grinding is not required;
Existing pavement will be overlaid with a 2-inch HMA wearing course;
The new roadway is crowned with 2-percent cross-slopes;
HMA will be used for all fill to flatten steep cross-slopes; and
The new pavement section for widening is 4-inch of HMA over 12-inches of crushed rock.
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Findings
Alternatives

The purpose of the Crown/Cross-Slope
Analysis is to evaluate differences in = Pacitic aye 5
pavement construction costs based on ‘*’%y%s
alternative crown locations. We considered |, .0 || ook Rk
three horizontal alignments;
e Aligned on the right-of-way
centerline; 1o e 2Segriient 3 — 22" Ave SE to 16" Ave SE
e Aligned against the westerly right-of-
way line; and
e Aligned against the easterly right-of-
way line.

FAy e

e 5?’
padi® P
= Pacific Ave SE

SE

Goose | Pond
4
vacey e

Homann

35 Is abajjlon

EuBl

c 24th Ave SE =
Z5h Ave SE 25t Ave SE

Segment 2 — 29" Ave SE to 22" Ave SE
Using the two representative cross-slope

conditions, we generated quantities and cost
estimates for the three alignment alternatives. amive Sy Wonderwood

We broke the corridor into four segments (see T

Figure 5). The segment limits correspond to Segment 1 — 37" Ave SE to 29" Ave SE
the location of the proposed roundabout %5
locations at 29" Avenue SE, 22" Avenue SE |z s s st 2

and 16" Avenue SE. Breaking the segments & @

at the roundabout Ilocations allows for _ g e &

transitions between alternative alignments. ;
Therefore, we are not limited to one
alignment for the entire corridor.

28th Ave SE Hicks Lake

37th Ave SE

3818 ebajon

Figure 5 - Segment Map

The differences in pavement costs are shown below in Table 5. The least cost alignment is shown as $0
for each segment since we are interested only in the cost differences. The costs shown do not represent
full pavement cost estimates. The costs shown in Table 5 indicate there are no significant differences in
costs between the alignment alternatives.

Table 5
Alternative Analysis Comparison

Aligned on the Aligned Against the Aligned Against the
Segment Centerline Westerly Right-of-Way Easterly Right-of-Way
1! $25,020 $0 $27,090
2 $18,070 $0 $26,075
3 $0 $17,160 $5,295
4' $0 $8,850 $2,445

1. The cost differences for these segments are based on the limits of available survey data, not the actual segment length.
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Right-of-Way Analysis

Approach
Available Data

The City of Lacey provided Geographical Information System (GIS) information, planimetrics for the
corridor, survey data, and aerial photography. The GIS data provided comes from the Thurston County
Assessor’s Office (February 2008) and contains land values, building values, total values, lot size,
property owner, site address, and property owner’s address. The planimetric files (1998) contain
buildings, driveways, roadway, fences, and other features above ground. The survey data (February
2004) contains curbs, crowns, utilities, storm drainage, topography behind curb at intersections, right-of-
way centerlines, right-of-way lines, parcel limits, and elevation information. The aerial photography was
flown in 2006.

Assumptions

For estimating the cost of right-of-way acquisitions we used assessed values from the GIS data. We
increased the assessed values by a factor of 1.4 to estimate market values. We used land values for strip
acquisitions, and we used total values for full parcel acquisitions. We also included administrative costs
based on averages provided by the City of Lacey” and WSDOT Real Estate Services® as shown in Table
6. All right-of-way costs (acquisition and administrative) are estimated in 2008 dollars.

We assumed a full parcel acquisition if either of the following conditions is met:

e The proposed right-of-way reduces the driveway length to less than 20 feet, the minimum
driveway length per City of Lacey guidelines’. We used aerial photography, planimetric data, and
project photos to locate and verify driveways.

e The proposed right-of-way line encroaches within two feet of a structure. We used aerial
photography, planimetric data, and project photos to locate structures.

For full parcel acquisitions, we did not offset the acquisitions cost by potential re-sale value of a remnant
parcel.

2 Miller, Angelea, e-mail (College Street Right-of-Way Costs), March 2008.
3 Lovgren, Paul, phone conversation, March 2008.
4 City of Lacey, Development Guidelines and Public Works Standards, July 2005, page 4-45.
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Table 6
_Right-of-Way Administrative Costs
Description Cost

Negotiation costs (right-of-way costs < $25k) $4,500 per parcel
Negotiation costs (right-of-way costs > $25k) $6,750 per parcel
Title and escrow costs (right-of-way costs < $25k) $1,100 per parcel
Title and escrow costs (right-of-way costs > $25k) $1,650 per parcel
Appraisal costs (only for right-of-way costs > $25k) $5,500 per parcel
Appraisal review costs (only for right-of-way costs > $25k) $1,000 per parcel
Statutory evaluation allowance (all right-of-way purchases) $750 per parcel

Relocation services (full take from a rental home or $80.000 per parcel
commercial)’ LOD perp

Relocation services (full take from a single family home owner) $30,000 per parcel
1. We assumed a property is a rental property if the owner’s address is different than site address.

Findings
Alternatives

The purpose of the Right-of-Way Analysis is to evaluate differences in acquisitions costs based on
alternative horizontal alignments. We considered three horizontal alignments:

® Aligned on the right-of-way centerline;

® Aligned against the westerly right-of-way line; and

® Aligned against the easterly right-of-way line.

We laid the proposed cross-section (82 feet) against the existing right-of-way and the GIS parcel data to
generate right-of-way acquisition costs for the three alternative alignments. We broke the results into the
same four segments used in the Crown/Cross-Slope Analysis. We found significant differences in costs
for the alternative alignments as shown in Table 7 below. Full parcel acquisitions are shown in Table 8.
The right-of-way acquisition costs for Segment 4, Aligned Against the Westerly Right-of-Way are based
on the assumption full acquisition is not required at the apartment buildings at 1510 College Street SE.
The proposed right-of-way line does encroach on the existing buildings, but it is assumed the buildings
may be remodeled to remove end units to avoid full acquisition. The estimated cost shown includes
$800K as costs to cure for impacts to the existing buildings.

Table 7
Estimated Right-of-Way Acquisition Costs
Aligned on the Aligned Against the Aligned Against the
Segment Centerline Westerly Right-of-Way Easterly Right-of-Way
1 $1,157,827 $3,046,962 $864,618
2 $4,942,902 $1,934,930 $7,324,351
3 $2,417,583 $1,665,844 $1,292,543
4 $3,687,493 $2,868,042' $3,570,840

1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.
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Table 8
Full Parcel Acquisitions for Structures and/or Driveways Impacted
Aligned on the Aligned Against the Aligned Against the
Segment Centerline Westerly Right-of-Way Easterly Right-of-Way
1 2 8 1
2 14 5 22
3 7 5 3
4 11 6' 11

1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.

Recommendation i
Based on the significant cost differences for right- = ”"’:f"vmse " Paclfic Ave SE. gt Zw;w
of-way acquisition costs, we recommend the =[ g iUl s
following horizontal alignments by segment. | ., .Segment 4 16" Ave SE to Lacey
Figure 6 graphically depicts the horizontal 3 —
alignment by segment: mae scOEGIMENt |3 - 227 Ave SE fo-167
® Segment 1 - Aligned against the easterly | . =N
right-of-way line; Acl(E e 1|
e Segment 2 - Aligned against the westerly 3| [ (B e e < =
right-of-way line; i Segment 2 —'?Qme.AVG SE to 22
e Segment 3 - Aligned against the easterly 2o e Hicks Lake
right-of-way line; and Wondervood
e Segment 4 - Aligned against the westerly - e pve ST
. . egment 1 — ve to
right-of-way line. 3 ey
The total cost and the total number of full parcel [E  mhawse 2 ; 5 ?in
acquisitions for the recommended alignment are f IR '"
shown in Tables 9 and 10, respectively. These e :

numbers do include impacts for the three
roundabouts. Therefore, the totals in Tables 3 and
4 differ from the totals from Tables 1 and 2.

Figure 6 - Horizontal Alignment by Segment

Table 9
Estimated Right-of-Way Acquisition Costs - Recommended Alignment (Including Roundabouts)
Segment Estimated R/W Costs
1 $1.50 M
2 $3.04 M
3 $1.91 M
4 $3.14 M'
TOTAL $9.59 M
1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.
Table 10
Full Parcel Acquisitions for Structures and/or Driveways Impacted — Recommended Alignment (Including Roundabouts)
Segment Number of Full Parcel Acquisitions
1 3

2 8
3 5
4 7'
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1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE.

Table 11 shows strip acquisitions and full parcel acquisitions by segment. Table 11 also shows potential
ways to avoid some of the full parcel acquisitions (i.e., reduce the median width, reduce the sidewalk
width and remove tree wells, and/or shift the horizontal alignment. For a shift in the horizontal alignment
there will be an increase in the parcels impacted and a corresponding increase in administrative costs.
The full parcel acquisitions due to the three roundabouts are shown in Table 11, but the square footages
for strip acquisitions shown in Table 11 do not include acquisition for roundabouts as shown on the
Right-of-Way Analysis Maps, Attachment A, since the roundabout layouts are very conceptual.

Attachments

Attachment A - Right-of-Way Analysis Maps - Acquisition Summary
Attachment B - Right-of-Way Analysis Maps - Aerial Photography
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724 Columbia Street NW, Suite 140
Olympia, Washington 98501
360.754.3375 + fax 360.754.1195

WHPacific

TECHNICAL MEMORANDUM

Date:

October 22, 2008 Rev 4/17/09 RE: Neighborhood Circulation and Access

To:  Martin Hoppe , P.E., PTOE From: Scott Sawyer, P.E.
Company:  City of Lacey Title: ~ Senior Project Manager

Phone:  360.438.2681 Phone:  360.918.5305

Fax:  360.456.7799 Fax: 360.754.1195
Address: 420 College Street SE
Lacey, WA 98509-3400 Project#. 034709
P"::L@;gf College Street Improvement Report
Purpose

The three purposes of this memorandum are to present the recommended improvements to College Street
as a Strategy Corridor; present the recommendations for the College Street Neighborhood Circulation and
Access Management Plan (NCAMP); and present results of traffic analyses to evaluate the performance
of College Street with the recommended =

improvements. et

= SN¢5E
Summary G
Strategic Corridor
The City of Lacey recognizes College Street as a i [
Strategy Corridor. Strategy Corridors are major

arterials in dense urban areas where traditional
approaches to address congestion such as roadway
widening are not practical or conflict with
community values. Traditional performance
measures, such as Level of Service, do not apply to

Strategy Corridors because they would not allow 42 i’;’i’.ﬁ““"l\
increased densities in the urban core. ot Ave S

Neighborhood Circulation and Access
Management Plan (NCAMP)

The NCAMP recommends a raised median to
manage access. Access management is a tool to 37 Axs SE . n

reduce traffic congestion and reduce traffic
collisions. The intent of access management is to
provide access for abutting properties while
preserving the flow of traffic. The NCAMP also

LEGEND
O PROPOSED ROUNDABOUT LOCATION
. POTENTIAL MEDIAN BREAK LOCATION

N POTENTIAL STREET CONNECTIONS

Figure 1 - Neighborhood Circulation Access and Management Plan

P:\City of Lacey\034709\Design\Reports_Tech Memos\Task 400 - Access Management\34709-MEM-access mgmt_801014.doc
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identifies measures recommended for College Street as a Strategy Corridor. The recommendations
include identifying roundabout locations, median break locations (allowing for left turns), street grid
connections to increase access to alternate routes, and driveways consolidations. Figure 1 shows the
recommended roundabouts, median breaks, and street grid connections.

Traffic Analyses

Traffic analysis was conducted to evaluate how the recommended improvements will impact traffic
operations in 2030. The results show the recommended access control measures will not adversely affect
neighborhoods, although left turn movements at some neighborhoods will be difficult in the PM peak
hour. The roundabouts will operate well under expected future volumes on College Street.

Background

Existing Conditions

College Street is a four-lane National Highway St
System (NHS) principal arterial from Lacey s
Boulevard to 37" Avenue SE with a general right- '
of-way width of 60 feet. The existing street width is
approximately 45 feet from curb to curb. There are  faese
narrow sidewalks located along the corridor on each
side of the street. The corridor is a built- :
environment fronted by homes, small businesses,
apartments, and schools.

Martin Way E i
| \ 5 ) Taoe St Martins
/ Park v

VWaadand Creek
Community, Park

38 pyyisuade)

= Pacific Ave SE

35 Py S8UsY

Laol | aud SE
14th Ave SE ey b

udy Area

35 pe@mumﬁ

Chambar

35 Py suiBbip
15 abajen

e Merryman Rd SE

LBA Fark

College Street provides a primary north-south link Herman R SE—37tn Ave S8
for traffic, transit, pedestrians, and bicyclists within
the City from south Thurston County to Interstate 5.
The corridor currently carries 21,000 vehicles per s Daks
day (2005 traffic count) and is projected to carry o
32,000 by 2020 according to the Lacey B S
Transportation Plan. The corridor also provides ) TS potiae . Pail
local access to several homes fronting the street and  Figure 2 - Vicinity Map

to several local streets and collectors.

| = 35 Py jlepptd

45th Ave 5E s
45th Ave || 3 =3
: .

Pa Wulien RS>

38 35 3bajion

Traffic is heavy along the corridor and congested during peak hours. Vehicles turning left from College
Street to homes or local streets increase congestion by occupying the inside through-lane while waiting
for breaks in traffic. There are approximately 130 driveways 24 T-intersections, and four 4-way
intersection collectively generating significant turn volumes. There are high-frequency collision locations
along the corridor due to conflicts between turning vehicles and high volumes of through traffic. Narrow
sidewalks, high volumes, and a lack of bike lanes discourage use by pedestrians and bicyclists. A lack of
street amenities (i.e., planter strips/vegetation, decorative street lighting, street furniture) conflicts with
community values articulated by City staff and City Council.

Previous Work

Previous study work resulted in a report, “College Street, Evaluation of Options”, August 2005. This
report documented a comprehensive alternatives analysis that scored and ranked ten options (nine build
and one no-build) for improvements to College Street that addressed the corridor needs. The report
recommended Option 9 as the preferred option, because it best provides a blend of corridor capacity,
neighborhood connectivity, non-motorized uses, and corridor aesthetics. The cross-section included a
planted center median to control access and provide space for left-turn lanes at key intersections; wide
sidewalks with tree wells to promote walk-ability; space for commuting bicycles; and roundabouts at
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major intersections to provide intersection control. The overall right-of-way width of 72 feet widens to
76 feet at left-turn lane locations.

The current study work began in February 2008 and consists of the following tasks:
e Alternatives Analysis to define the recommended dimensions of the cross-sectional elements;
e  Horizontal Alignment and Right-of-Way to define the recommended alignment;
® Neighborhood Circulation and Access to define recommended changes to street access and/or
driveway access; and
e [mprovements Phasing Plan to estimate project costs and define recommended phasing for the
improvements.

WHPacific prepared an Alternatives Analysis technical memorandum, dated April 11, 2008. The
memorandum presented ranges of dimensions for roadway cross-sectional elements (median width, left-
turn lane width, through-lane width, space for bicyclists, planter/tree well width, and sidewalk width), and
recommended a proposed cross-section for College Street for use in subsequent study work. The
recommended cross-section is shown in Figure 3.

WHPacific also prepared a Horizontal Alignment and Right-of-Way Limits technical memorandum dated
June 6, 2008. The memo recommended aligning the cross-section shown in Figure 3 as follows:

e Segment 1 (37" Ave SE to 29"

Ave SE) - Aligned against the A [T 2 g r |
easterly right-of-way line; f&"“l I * o e ; j:,gg
o Segment 2 (29" Ave SE to 22 | FEIH} et ¥l 2
Ave SE) - Aligned against the i o o o~
westerly right-of-way line; S i =
o Segment 3 (22 Ave SE to 16" ’5 T s
Ave SE) - Aligned against the - g L o [
easterly right—o%—way ligne; and =;~;;;,JJ i il D L
e Segment 4 (16™ Ave SE to
Lacey Boulevard SE) - Aligned i OO ATIONS ———
again§t the westerly right-of- Figure 3 - Recommended Alternative
way line.

Strategic Corridor

College Street is classified as a four-lane Principal Arterial under the National Highway System
classification system; however, the NHS classification allows the City to have jurisdictional control of
College Street. Under the City of Lacey functional classification, College Street is classified as a Major
Arterial.

Thurston Regional Planning Council 2025 Transportation Plan has designated College Street from Martin
Way to Yelm Highway as a Strategy Corridor. Strategy Corridors are roadways where traditional
performance measures based on capacity do not apply because community values or physical
environmental constraints will not allow capacity improvements beyond a 5-lane section. Strategy
Corridors occur in areas where increased density and infill are encouraged. Without the designation of a
Strategy Corridor, growth may move to less dense areas where it is more practical to increase capacity.
This could lead to urban sprawl which contradicts the Growth Management Act goals of limiting sprawl
by increasing infill and density.

The City of Lacey recognizes College Street as a Strategy Corridor. The City considers the following
factors in evaluating proposed improvements to Strategy Corridors:
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e Provide high quality and fully intergraded bike, pedestrian, carpool, and transit services.
e Complete and connected grids
e Utilize Access Management Strategies
e Manage Parking
e Use aggressive Travel Demand Management Strategies
[ ]

Intensity Land Use in the urban core.

The recommended improvements for the College Street Corridor are consistent with the City’s guidelines
for Strategy Corridors as summarized below:

High Quality and Fully Intergraded Bike, Pedestrian, Carpool, and Transit Services
College Street is constrained by right of way limits with businesses and homes fronting College Street.
The sidewalks are narrow and there are no bicycle lanes. Currently, Intercity Transit Route 64 provides
hourly service to College Street with transfer stations near Lacey City Hall and Yelm Highway.

The Recommended Alternative provides Type III bicycle lanes (3-foot) and 10.5-foot sidewalks to
improve non-motorized facilities, and access to transit routing.

Complete and Connected Grids

Connected grid streets provide multiple route options and encourage local traffic to use these routes over
arterials. Potential grid connections are discussed under Neighborhood Circulation and Access
Management Plan below.

Access Management

Access management for College Street is discussed under Neighborhood Circulation and Access
Management Plan below.

Parking Management

There is currently no parking on College Street and the Recommended Alternative does not provide on-
street parking due to limited rights-of-way.

Aggressive Travel Demand Management Strategies

The City of Lacey is implementing travel demand management strategies on a regional level:
¢ Encouragement of land use policies that provide public-private partnerships to develop parking
prices consistent with demand in urban and employment areas
* Encouragement of travel during non-peak periods to take advantage of wasted capacity
Encouragement of schools and large employers to implement travel demand management
strategies

Land Use Intensification

Traditional capacity based concurrency requires added capacity to mitigate increased trips from
development. College Street is mostly built-out and fronted by residences and business. Therefore,
adding capacity would require significant right-of-way acquisition with displacement of homes and
businesses. Designating College Street as a Strategy Corridor allows for land use intensification and
infill. It centers growth in the urban core and discourages sprawl.

Neighborhood Circulation and Access Management Plan

The Neighborhood Circulation and Access Management Plan (NCAMP) recommends access
management along College Street to balance throughput operations with left-turn access to abutting
neighborhoods. The NCAMP calls for (1) raised-median access control along College Street, (2) median
breaks to provide left-turn access to neighborhoods lacking access to other north-south arterials, (3)
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driveway revisions to reduce the number of access points, and (4) street grid connections to give
neighborhood access to other north-south arterials. Key recommendations of the NCAMP are shown in
Figure 4. Detailed recommendations are shown on the attached roll map.

Raised-Median Access Control and Median Breaks

The NCAMP recommends a raised median to manage
access. Access Management is a tool to address to
reduce traffic congestion and reduce traffic collisions.
The intent of Access Management is to provide access
for abutting properties while preserving the flow of
traffic in terms of safety, capacity and speed of travel.
Studies show the uncontrolled proliferation of
driveways and intersections along a corridor reduces
the capacity, increases the number and severity of
collisions, and inhibits bicycle and pedestrian usage.
The benefits of access management include:

Improved Safety - by reducing the number and
severity of collisions;

Improved Operations - by reducing delays
while maximizing the potential roadway
capacity;

Reduced Environmental Impacts - by lowering
the amount of air pollution caused by stop-and-
go operation thereby increasing fuel economy;
and

Improved Economics - by preserving public
investment in the roadway infrastructure,
avoiding the need for roadway widening or
other roadway improvements.

2nd Chamber
Lake

LEGEND
O PROPOSED ROUNDABOUT LOCATION
. POTENTIAL MEDIAN BREAK LOCATION

N POTENTIAL STREET CONNECTIONS

Figure 4 - Neighborhood Circulation Access and Management Plan

The NCAMP also recommends roundabouts at major intersections and median breaks at other key

intersections to provide left-turn access. We considered the following approaches to identifying median
break locations:
Space median breaks to match the 660-foot standard spacing for College Street as a Major

Arterial.

Locate median breaks at the intersections with the highest left-turn volumes to/from side-streets.
Locate median breaks at locked neighborhoods (i.e., abutting neighborhoods that lack access to
other north-south arterials - Golf Club Road SE, Judd Street SE, or Ruddell Road SE).

o Locate medians at the locked neighborhoods with the highest number of units (aka

residences) in the neighborhood.

o Located median breaks to book-end locked neighborhoods to minimize the longest
distance traveled to a median break or roundabout for any neighborhood.

For the purpose of this memorandum, we are recommending one possible approach to locating medians.
We are recommending median breaks to book-end locked neighborhoods so left-turn and/or u-turn access
is less than Y-mile from any locked neighborhood. As projects progress for implementing the
recommended improvements, the median break locations should be revisited and other approaches
considered. The median break locations could change in the future.
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There are 14 locked neighborhoods/apartment complexes:
e (College Park Apartments

Chambers Crest Apartments

Driveway across from 32" Lane SE Private

32" Lane SE Private

Montclair Avenue SE

College Lane SE

29™ Avenue SE

Driveway (west side of College) between 27" Court SE and 29™ Avenue SE

27" Court SE

27" Land SE Private

18" Avenue SE East

17" Avenue SE West Leg

17" Avenue SE East Leg

Diamond Head Apartments

13" Court SE

Median breaks are recommended at the following intersections:
e (College Park Apartments

Montclair Avenue SE

27" Lane SE Private

18" Ave SE

Diamond Head Apartments/14™ Way SE (west leg)

Driveway Revisions

There are approximately 130 driveways on College Street between 37" Avenue SE and Lacey Boulevard.
There is a potential conflict point at each driveway for vehicle traffic, pedestrians, and/or bicyclists.
Reducing the number of conflict points will improve safety by decreasing the potential for collisions. The
majority of driveways are the single access points for residences and businesses fronting College Street.

The NCAMP reviewed the driveways along College Street and indentified potential consolidation,
relocation, and removal of driveways. There are locations where adjacent properties could share one
driveway (Shared). Single properties with multiple driveways are candidates for consolidation
(Consolidation) or removal of one driveway (Removal). Properties with additional side street access are
candidates for relocation (Relocation). Driveways to properties that are identified as potential full parcel
takes (per the Horizontal Alignment and Right of Way Limits technical memorandum) were not evaluated
(Right of Way Take). Lastly, there are two driveways marked for removal that front a vacant lot at
1326/1324 College Street (Vacant). The following is a summary of revisions:

e Shared -1
Consolidation — 7
Relocation — 5
Right of Way Take — 24
Vacant — 2

A detailed listing of driveways and revisions is included as Attachment A.

Identifying Additional Neighborhood Connections

There is a grid system currently in place on the west side of College Street, Golf Club Road SE, 26"
Avenue SE, and Lacey Boulevard. There is also a grid system on the east side between College Street,
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Judd Street SE/Ruddell Road SE, 31* Avenue SE, and Lacey Boulevard. A review of the street network
identified potential connection points to enhance the network and provide locked neighborhoods with
access to other north-south arterials (i.e., Golf Club Road SE, Judd Street SE, or Ruddell Road SE). The
potential connection points are as follows:

e  Connect Lakeside Drive and Lakeview Drive and connect Muriel Dr to Lakeview Drive
Connect 17" Ave SE (west leg) to Golf Club Road SE
Connect 18" Ave SE (east leg) to Judd Street SE
Connect 18"™ Ave SE to 22" Ave SE immediately east of Mountain View Elementary
Connect Judd Street between 24™ Ave SE and 25" Ave SE

Traffic Analysis

The designation of College Street as a Strategy Corridor allows for implementation of policy points that
encourage multi-modal travel while limiting the increase of single occupancy vehicles. While traditional
capacity based concurrency does not apply to College Street, it is valuable to forecast how the corridor
will operate.

The traffic data used for analysis is from counts during the PM peak hour. Turning movements to and
from the side streets were collected. Previously, turning movement counts were collected on College
Street at the intersections of Lacey Boulevard, 22" Avenue SE, and 37" Avenue SE. A concept-level
traffic analysis was conducted based on the information collected and future conditions from the regional
planning model. The data and forecast volumes used for the analysis were collected from one peak hour.

Approaches to analyze College Street for existing conditions and for a build out year are described below.

Existing Condition

e Turning movement counts collected for Lacey Boulevard, 22" Avenue SE and 37" Avenue were
used to approximate the through volumes for College Street at the other intersections in the study
limits.

e Side Street and driveway turning movement counts were added to the College Street through
movements.

e The Level of Service (LOS) for stop controlled intersections was calculated for each intersection
using Highway Capacity Software. LOS for stop controlled intersection is based on the worst
movement with the most delay and does not report on the overall performance of the intersection.

Build Out

e The build out forecast volume is 32,000 vehicles per day on College Street per the Thurston
County Regional Planning Council travel demand model.
e The Design Hourly Volume was assumed to be 10 percent to determine an hourly rate of 800
vehicles per lane per hour.
e Side street traffic was re-routed to account for medians, median breaks, and roundabouts.
e The LOS for stop controlled intersections was calculated for each side street using Highway
Capacity Software.
e The LOS for roundabout intersections was calculated using SDIRA software and is based on the
average delay of the entire intersection. The following steps were used to calculate the LOS:
o Assume a two-lane approach on College
o Assume a one-lane approach on Side Street
o Use a degree of saturation equal to .85 which is recommended for design applications.
(Ratio of volume versus theoretical capacity)
o Increase the side street volume until the degree of saturation reaches 0.85
o Compare the side street volume at saturation with current traffic counts.
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Results for Existing Stop Controlled Intersections

A review of the traffic data shows some patterns indicating the side street access is constrained in the PM
peak by the heavy volume on College Street. The highest right-turn volume counted from a side street
was 142 vehicles at 14" Avenue SE. In contrast, the highest left turn volume counted from a side street
was 11 vehicles at 29" Avenue SE and Chamber Crest Apartments. The LOS at 14™ Avenue SE,
including the 142 right turning vehicles, is C. However, the LOS at 29" Avenue SE and at Chamber
Crest Apartments is E, even though the volume is much less than at 14" Avenue SE. The LOS for 2008
PM peak hour stop controlled intersections is shown in the table below.

Table 1
2008 PM Peak Hour Stop Controlled Intersection LOS
Intersection Worst Movement LOS Delay(sec) Overall I/'S LOS

13th Ave EB C 15.4 C
13th CT WB B 14.6 B
14th Ave West Leg EB D 30.2 C
14th Ave East Leg WB C 15.8 B
14th Way WB C 15.8 C
Diamond Head Apartments N Dr WB B 11 B
15th Ave SE EB B 14.9 B
Diamond Head Apartments S Dr EB B 11 A
16th Ave SE EB B 14.9 B
17th Ave SE West Leg EB C 22.9 C
17th Ave SE East Leg WB B 14.5 B
18th Ave SE WB B 14.2 B
19th Ave/Mountain View EB C 19.1 C
22nd Ave SE WB C 16.6 C
23rd Ave SE EB D 27.2 D
24th Ave SE West Leg EB C 15.1 B
24th Ave SE East Leg WB D 30.7 B
25th Ave SE WB B 12.4 B
26th Ave SE West Leg EB C 21.5 B
26th Ave SE East Leg WB C 15.1 C
27th Ave SE EB D 32.3 D
27th CT SE EB E 50 D
28th Ave SE WB C 19.3 B
29th/Belair EB E 40.5 C
College Ln SE WB B 10.4 A
31st Ave SE WB C 18.5 B
Montclair Dr EB C 17.7 C
32nd Lane EB E 48.9 E
Chambers Crest Apartments N Dr EB E 43.2 D
College Park Apartments EB E 39.2 D
Komachin Middle School N DR WB B 10.4 A

Results for Build-Out PM Peak Hour

The raised median changes many intersections by eliminating left turns. Since the left turn movements
add the most delay, the LOS does not degrade on College Street even with growth in volume. In the areas
where left turns are allowed the LOS is F for stop controlled intersections due to heavy volumes on
College Street. In these areas it will be very difficult to make left turns during peak hours, but the ability
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to make left turns will increase in the off peak areas. The results of the Build-Out PM Peak Hour LOS are
shown in the table below.

Table 2
Build Out PM Peak Stop Controlled Intersection LOS
Southbound Northbound
Intersection Los' Delay LOS'  Delay Intersection
13th Ave SE C 17.4
C 16.0 13th CT
14th Ave West Leg D 30.2
C 15.5 14th Ave East Leg
14th Way SE (F/D) (69.8/34.1) Diamond Head Apts (Median Break)
15th Ave SE B 14.5
16th Ave SE ROUNDABOUT 16th Ave SE
17th Ave SE West Leg C 15.8
B 14.5 17th Ave SE East Leg
(E/D)  (41.7/30) 18th Ave SE (Median Break)
19th Ave / Mountain View C 15.7 C 15.0 19th Ave/Mountain View
22nd Ave SE ROUNDABOUT 22nd Ave SE
23rd Ave SE C 15.9 B 14.8 23rd Ave SE
24th Ave SE West Leg B 14.7
B 14.6 24th Ave SE East Leg
A 8.4 25th Ave SE
26th Ave SE West Leg C 15.5
B 14.9 26th Ave SE East Leg
27th Ave SE
27th CT SE (Median Break) (F/F) (147.1/69.1)
C 15.2 28th Ave SE
29th/Belair ROUNDABOUT 29th/Belair
B 14.3 College Ln SE
C 15.2 31st Ave SE
Montclair Dr (Median Break) (F/C) (61.2/30)
32nd Lane B 14.3
Chambers Crest Apartments B 14.9
College Park (Median Break) (D/D) (31.4/26.8)
B 14.4 Komachin Middle School N DR

1. LOS is reported as (worst movement/overall intersection) for stop-controlled side streets.

Results for Build-Out PM Peak Hour Roundabout Controlled Intersections

The analysis shows roundabouts will handle 325 vehicles per hour from side streets when College Street
volumes are 800 vehicles per lane and 271 vehicles per hour from side streets when College Street
volumes are 900 vehicles per lane. The highest volume counted on a side street at a proposed roundabout
location is 64 vehicles in the peak hour. At the volume rates used for College Street, the side street would
have to increase by over 400 percent before the roundabout operation would begin to degrade. Even at
these volumes the level of service for the side street approaches is C with a maximum delay of 32.1
seconds.
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Table 3
Test Case 800 Vehicles Per Lane
Ave Delay

Approach Demand Flow Rate (veh/h) Degree of Saturation LOS (sec)
Northbound 1957 0.75 A 8.7
Southbound 1957 0.75 A 8.7
Eastbound 325 0.839 C 27.9
Westbound 325 0.839 C 27.9
Table 4
Test Case 900 Vehicles Per Lane

Ave Delay

Approach Demand Flow Rate (veh/h) Degree of Saturation LOS (sec)
Northbound 2174 0.8 A 8.8
Southbound 2174 0.8 A 8.8
Eastbound 271 0.81 C 32.1
Westbound 271 0.81 C 32.1
Findings
The proposed improvements for the College =
Street Corridor from 37" Avenue SE to Lacey b Pacific Ave SE
Boulevard comply with Strategic Corridor = B e Tl i
requirements per Lacey Municipal Code 14.21. 7 e
The proposed access management shown on ®
the Neighborhood Circulation and Access 2 — O = (i
Management Plan strikes a reasonable balance » . =
between throughput operations and i ” S ey
neighborhood access. Driveway revisions can Tray |

maintain access while improving safety by
reducing the number of conflict points.
Potential grid connections can further enhance
neighborhood access and circulation by
providing access to other north-south arterials,
such as Golf Club Road SE, Judd Street SE,
and Ruddell Road SE. Some stop control
intersections will experience significant delays
making left turns in the PM peak hour due to
heavy volumes on College Street.
Alternatively, vehicles can turn right and make
a u-turn at the nearest roundabout or median
break. Left-turns from side streets are more
likely that during off peak periods. The
roundabouts operate well in the build out year.

Recommendations

2nd Chamber
Lake

LEGEND
O PROPOSED ROUNDABOUT LOCATION

. POTENTIAL MEDIAN BREAK LOCATION

BN POTENTIAL STREET CONNECTIONS

Figure 5 - Neighborhood Circulation Access and Management Plan

WHPacific recommends the access management strategies as shown on the Neighborhood Circulation
and Access Management Plan (roll plan) for medians, median breaks, roundabouts, driveway revisions,
and grid connections. Key recommendations from the plan are shown in Figure 5.
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Attachments

Attachment A — Detailed Driveway Inventory and Revisions
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— 724 Columbia Street NW, Suite 140
WHPaClﬁC Olympia, Washington 98501

360.754.3375 ¢ fax 360.754.1195

TECHNICAL MEMORANDUM
Date: October 10, 2008 Rev 4/17/09 RE: Improvements Phasing Plan
To: Martin Hoppe, P.E., PTOE From: Scott Sawyer, P.E.
Company: City of Lacey Title:  Sr. Project Manager
Phone: 360.438.2681 Phone:  360.918.5305
Fax: 360.456.7799 Fax:  360.754.1195

Address: 420 College Street SE

Lacey, WA 98509-3400 Project#: 34709

Project
Name: _College Street Improvement Report

Purpose

The purpose of this technical memorandum is (1) present a recommended phasing for improvements to
College Street, and (2) to summarize planning-level project cost estimates for each phase.

Summary

We evaluated alternative construction phasing options for improvements to College Street from 37"
Avenue SE to Lacey Boulevard. We based the phasing options based on operational benefit and practical
project size. First, we gave priority to projects providing more operational benefit. Second, we defined
project limits to keep the costs for individual projects between $1M and $5M (in 2008 dollars),
specifically to match a range of project sizes typically funded by grant opportunities. We developed two
viable approaches as shown in Attachment A. Note that any of the identified projects could be increased
or decreased in scope to match funding opportunities.

Both approaches construct the roundabouts first, and the three roundabouts are ordered by highest
entering volumes (22Hd Avenue SE first, 29" Avenue SE second, and 16™ Avenue SE third). The
roundabouts are constructed first to provide u-turn opportunities for properties before center medians are
constructed and access points are modified. The segments between roundabouts are ordered from north to
south, since the traffic volumes are higher for the northerly segments.

Option 1 has seven phases ranging in cost from $2.1M to $5.7M. Option 2 has five phases ranging in cost
from $3.1M to $7.5M.

P:\City Of Lacey\034709\Design\Reports_Tech Memos\Task 500 - Phasing\34709-MEM-Phasing_90417.Doc
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Table 1
Phasing Options with Phase Costs

Option 1
Phase Cost' Description

Phase

Option 2

Cost'

Description

Phase 1 $2,050,000 22" Ave RAB
Phase 2 $2,940,000 29" Ave RAB
Phase 3 $3,100,000 16" Ave RAB
Phase 4 $4,363,000 Lacey to 16"
Phase 5 $3,060,000 16" to 22™
Phase 6 $5,736,000 22" to 29"
Phase 7 $4,754,000 29" to 37"

Phase 1
Phase 2
Phase 3
Phase 4
Phase 5

$4,990,000
$7,463,000
$3,060,000
$5,736,000
$4,754,000

22" & 29" RABs
16" RAB/Lacey to 16"

16" to 22™
22" o 29"
29" to 37"

TOTALS $26,003,000

$26,003,000

1. Costs are in 2008 dollars

Background

Existing Conditions

College Street from Lacey Boulevard to 37"
Avenue SE is a four-lane National Highway
System (NHS) principal arterial with a general
right-of-way width of 60 feet. The existing street
width is approximately 45 feet from curb to curb.
There are narrow sidewalks located along the
corridor on each side of the street. The corridor is
a built environment fronted by homes, small
businesses, apartments, and schools.

College Street provides a primary north-south link
for traffic, transit, pedestrians, and bicyclists
within the City from south Thurston County to
Interstate 5. The corridor currently carries 21,000
(2005 traffic count) and is projected to carry
32,000 vehicles per day by 2020 according to the
Lacey Transportation Plan (College Street is
identified as a Strategy Corridor in the Lacey
Transportation Plan'). The corridor also provides
local access to many homes fronting the street and
provides access to several local streets and
collectors.

Martin Way E et S
South Sound
Center

35 py sausy

I Ave SE

tudy Area

35 P ygguiioH

e Merryman Rd SE

35 Py suBBiy

LBA Fark

Yaim M‘w
Sg.

14th Ave SE

Herman Rd SE —37th Ave SE

f St Martins
Lacey Park

= Pacific Ave SE

Lan_.y awd €

%

il

a8

o

45th Ave SE
A5th Ave
Park

35 15 #68jj0]

Yelm Hwy SE S8th Ave SE

. =338 P poppt

uthunc
ake

k

el

Waadand Creek
Commaunity, Park

38 py sewade)

Hicks|lake county Park

&
Mullen R =

Patti

Figure 1 - Vicinity Map

Traffic is heavy along the corridor and congested during peak hours. Vehicles turning left from College
Street to homes or local streets increase congestion by occupying the inside through-lane while waiting
for breaks in traffic. There are approximately 130 driveways 24 T-intersections, and four 4-way
intersection collectively generating significant turn volumes. There are high-frequency collision locations
along the corridor due to conflicts between turning vehicles and high volumes of through traffic. Narrow
sidewalks, high volumes, and a lack of bike lanes discourage use by pedestrians and bicyclists. A lack of

1 City of Lacey, 2004 Lacey Transportation Plan, page 55.
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street amenities (i.e., planter strips/vegetation, decorative street lighting, street furniture) conflicts with
community values articulated by City staff and City Council.

Previous Work

Previous study work resulted in a report, “College Street, Evaluation of Options”, August 2005. This
report documented a comprehensive alternatives analysis that scored and ranked ten options (nine build
and one no-build) for improvements to College Street that addressed the corridor needs. The report
recommended Option 9 as the preferred option, because it best provides a blend of corridor capacity,
neighborhood connectivity, non-motorized uses, and corridor aesthetics. The cross-section included a
planted center median to control access and provide space for left-turn lanes at key intersections; wide
sidewalks with tree wells to promote walk-ability; space for commuting bicycles; and roundabouts at
major intersections to provide intersection control. The overall right-of-way width of 72 feet widens to
76 feet at left-turn lane locations.

The current study work began in February 2008 and consists of the following tasks:
e Alternatives Analysis to define the recommended dimensions of the cross-sectional elements;
®  Horizontal Alignment and Right-of-Way to define the recommended alignment;
® Neighborhood Circulation and Access to define recommended changes to street access and/or
driveway access; and
e [mprovements Phasing Plan to estimate project costs and define recommended phasing for the

improvements.
WHPacific prepared an Alternatives ; T
Analysis  technical ~memorandum, ; .{Efg I :"'L e ) 1
dated April 11, 2008.  The | ¥z, | e A
memorandum presented ranges of '3‘#3‘*; 2 i IE”“
dimensions for roadway cross- i g fa o
sectional elements (median width, left- N 3
turn lane width, through-lane width, _ ’5 o ‘|_r , s
space for bicyclists, planter/tree well o P pyonell Ll e [
width, and sidewalk width), and armm| row D Lt
recommended a proposed cross-
section for College Street for use in PR HRE e S A P A T —
subsequent  study W(.)rk‘ . The Figure 2 - Recommended Alternative
recommended cross-section is shown

in Figure 2.

WHPacific prepared a Horizontal Alignment and Right-of-Way Limits technical memorandum dated July
29, 2008. The memo recommended aligning the cross-section shown in Figure 2 as follows:

e Segment 1 (37" Ave SE to 29" Ave SE) - Aligned against the easterly right-of-way line;
Segment 2 (29" Ave SE to 22™ Ave SE) - Aligned against the westerly right-of-way line;
Segment 3 (22" Ave SE to 16" Ave SE) - Aligned against the easterly right-of-way line; and
Segment 4 (16" Ave SE to Lacey Boulevard SE) - Aligned against the westerly right-of-way line.

Lastly, WHPacific prepared a Neighborhood Circulation and Access technical memorandum dated
August 7, 2008. The memo recommended access management strategies (center medians, median-beak
locations, driveway modifications, and street connections), and reported traffic operational performance
for the recommended roundabout locations.

Median breaks are recommended at the following intersections:
e (College Park Apartments



Technical Memorandum — Improvements Phasing Plan

Page - 4 -

Montclair Avenue SE

27" Lane SE Private

18" Ave SE

Diamond Head Apartments/14"™ Way SE (west leg)

The potential street connections are as follows:
e Connect Lakeside Drive and Lakeview Drive and connect Muriel Dr to Lakeview Drive
e Connect 17" Ave SE (west leg) to Golf Club Road SE
e Connect 18" Ave SE (east leg) to Judd Street SE

The all legs of the proposed roundabouts are predicted to operate at Level of Service C or better in the
Build-Out condition (2030).

Recommended Phasing

Approach

Traffic Operational Benefit

Precedent was given to improvements that provide the best operational benefit. The primary operational
deficiency in the corridor is the high number of left-turns degrading through-put and increasing collisions.
Controlling access with center medians is the recommended solution. However, we are recommending
construction of the roundabouts before the center medians. If the roundabouts are built first, they provide
opportunities for vehicles to u-turn as soon as the center-median construction alters access. Therefore, we
recommend construction of the roundabouts first. We phased the roundabouts in order of highest traffic
volume with 22™ Avenue SE built first, 29" Avenue SE built second, and 16™ Avenue SE built third.
After the roundabouts we phased the segments (roadway improvements between roundabouts) from north
to south, since the corridor experiences the highest volumes at the north end of the corridor.

Rough Order of Magnitude (ROM) Costs for Defining Project Limits

We sought to size the projects between $1M and $5M in project costs to keep projects are at a practical
size for funding and City staffing. We developed rough order of magnitude (ROM) cost estimates to help
us define project limits falling within the desired size range. We use the following assumptions/methods
to develop the ROM estimates:

e We used right-of-way costs from the Horizontal Alignment and Right-of-Way Limits technical
memorandum.

e We used City-provided quantities from the College/45™ roundabout project and updated unit costs
to current market rates using bid tabs from Mullen Road and other sources to estimate the
construction cost for the roundabouts.

e  We used project costs from the Mullen Road project to estimate costs for the following items
based on prorating the square-footage of pavement for College Street compared to Mullen Road:

o storm drainage; and
o channelization.

e  We generated an estimated per linear foot cost for roadway improvements by calculating rough
quantities over a mile long road segment with assumptions based on City of Lacey, Development
Guidelines and Public Works Standards, July 2005. We also refined our assumptions based a
field walk through. We calculated quantities for the following bid items:

o roadway excavation — assumed 1’ depth;
o embankment compaction — assumed 1’ depth;
o street lights;
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Findings

O O O O 0O 0O O O O

O

street trees and tree grates;

median planting (shrubs and plants per square foot costs and street trees);

median irrigation per square foot;

curb and gutter — a percentage of the total distance of the one mile segment;

traffic curb for medians — a percentage of the total distance of the one mile segment;
sidewalks — a percentage of the total distance of the one mile segment;

driveways — a percentage of the total distance of the one mile segment;

driveway approaches;

asphalt and crushed rock based on horizontal alignment comparison cost breakdown from
the Horizontal Alignment and Right-of-Way Limits technical memorandum;

clear and grub;
Puget Sound Energy conversion, joint trench, and electrical conversion;

curb, sidewalk, and driveway removal based on a percentage of the total distance of the
one mile segment; and

seeding for yards based on assumed impact for excavation and embankment;

Based on traffic operational benefit and project sizing, we recommended the following two options for
phasing the improvements to College Street between Lacey Boulevard and 37th Avenue SE.

Option 1

Option 1 has seven phases ranging in cost from $2.1M to $5.7M.

e Phase 1 — construct the roundabout at 22™ Avenue SE;

e Phase 2 — construct the roundabout at 29" Avenue SE;

e Phase 3 — construct the roundabout at 16™ Avenue SE:

e Phase 4 — construct the roadway segment between Lacey Boulevard and 16™ Avenue SE;

e Phase 5 — construct the roadway segment between 16" Avenue SE and 22" Avenue SE;

e Phase 6 — construct the roadway segment between 22" Avenue SE and 29" Avenue SE;
e Phase 7 — construct the roadway segment between 29" Avenue SE and 37" Avenue SE.

Option 2

Option 2 has five phases ranging in cost from $3.1M to $7.5M.
e Phase 1 — construct the roundabouts at 22™ Avenue SE and 29" Avenue SE;

e Phase 2 — construct the roundabout at 16" Avenue SE and the roadway segment between Lacey
Boulevard and 16™ Avenue SE;

e Phase 3 — construct the roadway segment between 16" Avenue SE and 22" Avenue SE;

e Phase 4 — construct the roadway segment between 22" Avenue SE and 29" Avenue SE;

e Phase 5 — construct the roadway segment between 29" Avenue SE and 37" Avenue SE.

Phasing Cost Estimates

Approach
We developed planning-level cost estimates for the recommended phases using the following assumptions
and methodologies:
e We used right-of-way costs from the Horizontal Alignment and Right-of-Way Limits technical
memorandum.
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e We used City-provided quantities from the College/45™ roundabout project and updated unit costs
to current market rates to estimate the construction cost for the roundabouts.

e We generated quantities for each segment with assumptions per City of Lacey, Development
Guidelines and Public Works Standards, July 2005. We also refined our assumptions based a
field walk through. We calculated quantities for the following bid items:

o roadway excavation and embankment compaction — generated rough areas per sections
from the work performed for cross-section analyses reported in the Horizontal Alignment
and Right-of-Way Limits technical memorandum;

o street lights;

o street trees and tree grates;

o median planting (shrubs and plants per square foot costs and street trees);

o median irrigation per square foot;

o curb and gutter;

o traffic curb for medians;

o sidewalks;

o driveways;

o driveway approaches — based on driveway modifications reported in the Neighborhood
Circulation and Access and technical memorandum;

o asphalt and crushed rock based on the work performed for cross-section analyses reported
in the Horizontal Alignment and Right-of-Way Limits technical memorandum;

Puget Sound Energy conversion, joint trench, and electrical conversion;
storm drainage conveyance based on basic calculations to size facilities;

o storm drainage water quality based on basic calculations to size facilities (including land
costs);

o storm drainage outfall assuming existing conveyance systems can handle additional
flows;

o channelization;
curb, sidewalk, and driveway removal; and
seeding for yards based on estimated excavation.

Findings

The planning-level project costs for the recommended phases are shown in Table 2.

Table 2

Phasing Options with Phase Costs

Option 1 Option 2
Phase Cost' Description Phase Cost’' Description

Phase 1 $2,050,000 22" Ave RAB Phase 1 $4,990,000 22" & 29" RABs
Phase 2 $2,940,000 29" Ave RAB Phase 2 $7,463,000 16" RAB/Lacey to 16"
Phase 3 $3,100,000 16" Ave RAB Phase 3 $3,060,000 16" to 22"
Phase 4 $4,363,000 Lacey to 16" Phase 4 $5,736,000 22" 10 29"
Phase 5 $3,060,000 16" to 22" Phase 5 $4,754,000 29" to 37"
Phase 6 $5,736,000 22" t0 29"
Phase 7 $4,754,000 29" to 37"
TOTALS $26,003,000 $26,003,000

1. Costs are in 2008 dollars
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Attachments
Attachment A - Improvements Phasing Plan, Construction and Right-of-Way Costs — Option 1 and Option 2

Attachment B - Planning-Level Cost Estimate Back-up Data
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1 Mo 104100 [ Minar Changn $20.000.00 FZ0000.00
1 LS 104100 Misovtunous e $14,40000 $14,400.00 {WS0OT 1.0
Schudu's A Sublotal; $1,764,495.00
20% Continguazy: 352 899 .00
12% Cone. Engincet; 201, 700,00
PSE Comvarslan 343.800.00
Tight-of-way £2,000.000.00
Schadula Totat 54,362,504,00
Project Summary Schedida Confract Sublntal; S2AGZEM00
Schacuie R ght-claay: $2.0600,000.00
F4.352,2.00
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COLLEGE STREET IMPROVEMENT MD2470%
COST ESTIMATE

FHASE &

B2 Section= 700

STA 179+00 to 191400 = 1200 LF ESection = 500
Hh_'l._r.lmsumc Sectlon E and B2)
Volume [c.y.] = Tons
{aren (1] 2 length (14} =Walume/ {CYT Yglume Caleulation {refer to
7 CY to T Factor Faciar] Linit Price (tons) Cost E and B2 typical cross section)
HMA WEARING COURSE (2" DEFTH) | 385 205 _7e0]  ssow0|  enaoer {126+26)*(2/12)° 1200127
HNMA LEVELING COURSE ( 4° DEFTH) | 2| 205 577, 590.00 551,933 {19*(4/12)*1200)/27
HiviA LEVELING COURSE {DEPTH Vﬁ‘tl!‘sb 367 205 753 S90.00 367,757 [8.6840.52)*700] +[{1.9445.2 SPNE0GH 207
TOVAL [tons) = 2119 TOTAL= $190,753
CRUSHED ROCK [assume Section E and B2)
Tons
Volume [C.y.] = jurea = Volume/ {CaT {Vohme Calzulation {referta
|3} 2 bength 013 /27) | €Y to T Factor Factor) Unit Price ftons) Cost E and B2 typical cross section)
CRUSHED ROCK (12" DEPTH) for Readway s 1.85 1686 $25.00) 542,139 (20.5°segment bength ¥1200)/27
CRUSHED ROCK (" DEPTH] for Driveway 10 1.85 19 $25.00) $471] _{12/12)* D/W arca 16501427
CRUSHED ROCK (1" DEPTH] for Sidewalk 751 185 138 625,00 $3,476] 114 f12) (shdmwalk acen =[FARI=BI4L/W sntrance
] TOTAL (tons) =| 1843 TOTAL =| 546,086 | weaz27329))/37 « 75
ROADWAY EXCAVATION
Volume (cy.) =
X-SECTION AREA {area sf) x Volume Calculation [refer ta
(SF) LENGTH {LF) | tengtk013/20 | Unit Price [c.v.) Cost E and B2 typical cruss section]
B2- = 45, 700 1154 520,00 23,074 B2 = (41,55 700)/27
E= 2 500 389 520,00 57,778 E = (21.0%500)/27
| Sub totul 330,55
razoiAN 1
Area sf) = |5 = 84 S20.00 $5,688] (5.5343.05)°895)/27 =284 |
Larith {If} = 1200 LF. - 55f for one median breaks @ 55ft - 250 1t for one loft turn lane @
250t en = 805]_
Sub total = 55,686
| I I TOTAL=] 1827, TOTAL = $36,500]
I
CURB AND GUTTER REMOVAL
Length Unit Price
{LE.) (L) Cost Assumptions
B2Length{lf]= | 700] H [ 700 $5.00 $3,500]B2-C16 N FILL ON ONE SIDE ONLY 3FR K- eTION |
E Length (If) = | soo| | _ 500 45.00 42,500 E=C+G IN FILL ON ONE SIE ONLY PEA X-SECTION
TATAL = 1206 TOTAL =| 56,000
] I |
SIDEWALK AND DRIVEWAY REMOVAL
Tength Area
{I.£} (54} Unit Price (5.y.) Cost Assumptions
B2length (IN= | 700] 700) 800 510.001 8,000 SDCWALK WHDTH = GFT L
Clorgh10- | o] S
TOTAL (LF] =| 1200/ TOTAL = 200 TOTAL = SR,000
APPROACH REMOVAL
Area
5 {sy.) Unit Price {s.y.) Cost Assumptions
W REMUVAL (sf) -[' o 135;0[ = ]_ — | - 1517 $15.00 $25,500] sce thb Tor af
/W REMAM (31} = 1650 | 183 areas; AREA = SF/9
TOTAL= 1700 TOTAL = 525,500




EMBANKMENT COMPACTION

FILL IK REMOVAL OF AFPRCACH ﬁ.ss.unglium
Vohlmne (cy.} = O/ AND APPROACH DEPTH = 0,51t
farea (s x “see “Drivewsy Removal Areas” tab Tor breakdown
depth {LEJIT | Uit Price (ey.) Cost of areas
DYW RENMOVAL (51 | 13650 == o 253 $5.00 $1,417
DA REMAIN [sf] =< 1650 | 31
SUB-TOTAL = 283 subtotal = 51,4171
FILL IH REMOVAL CF CURE AND GUTTER
Valume {cy.) =
fhength wwidth x
depth {#))27 u_ni_l r_Jrio_e [g.v.]_ Assumptions
fi2 Length () = 700 1 - $5.00 52504 *length frons curby/gutter removal
£ Length (If) = 500 21 “gutter width = 151t and dapth = 0.75ft
SUE-TOTAL =] 50 Sub total = $250)
FILL IN REMOWAL OF SIDEWALK
Vatume (cy.) =
[length s veidth x
depth [1)/27 1 Unn Price (c.y.} Cast
B2 Length (If) = 700 29 $5.00 $250]*sitkewalk width = 61t and depth = 0.33 ft
E Length {if} = 500 21
SUB-TOTAL =, 50 Sub total =I $250
CURS, GUTTER, AND SIDEWALY
Volume [cy.) =
{area (o6} x
length (16) /27) | Uit Price {c.y.] Cost Volume Calgulstion
B2 Lengih (1] = 700 11.6) w01 $5.00 52,994 *assume 1t depth
I: Length (I} = S0 16.1) 294
SUR-TOTAL fy.) = 599 Subs total = $2,994
IOTAL EMBANKMENT COMPACTION =] 982| TOTAL = 34,911
GRAVEL BORROW INCL. HAUL
T Volume [c.y.} | Unit Price [cy.) Cost A
Embank. Comp. {c.y.) = 982 WiA 520.00 N/A| *assume all excavated material ean be used for
Roadway Excav, [cy.) = 1827 ernbankment comgaction
ROADWAY EXCAV = EMBANEK COMEP => NO
BORROW
TOTAL= [N/A TOTAL = |N/A
COMMERCIAL HMA,
Volume {cy.) = Tons
{length = width x = Volume] {C¥T
death L) f27) CY To TFactor Fectod] Unit Price (tons) Cast Assumptlans
Sum ed Dihowersyt to Rerm: 165 22 LE} $140.00 303 |*HMA depth = Zin =617
Assumed Approsch 1o *assume 100 length for approach
benl.h i) = 217 * See DrivewayflemoveiAress tab for “jum of
vs to Remain widths"
Flocare D' s 1ef] = 1008 TOTAL = 45| TOTAL = $6,303] " Add 1908 sf for RELOCATE D/W's
G in CEMENT CONCRETE DRIVEWAY ENTRANCE
Aren
[y | Lfn_l?_?n_‘e_{f hal Cost Assumplions
: - *Entrance width = drivewsay width + SHPER DM * 7
Sexm ot e eways e Bomiain wkdths [11) & 165 222 $10.00 8,889 0hws (See Drivewmpitemavoisrens tabl
* Arns = [aim A snteanca wldihe s lengthli
Length [H] = 10 10 langth
TOTAL = 222/ TOTAL = $8,289
i e
CURB AND GUTTER
Length Urit Price
{L1) (I.E) Cost Assumplions
12060 2 = 2400 1.1, = curbfgutter length far removal
Length (If) = 2400 2600 515.00 436,000
TOTAL = 2400 TOTAL = 335,000




TRAFFIC CURB
Length Unit Prica
1) {Li.] Cost Assumplions
{ *Tralfic curb runs along median *Length =
median langth x 2 [hath sides) = 835 x 2= 1790
Length {If} = 1790 1790 $15.00 $26,850
TOTAL = 1750 TOTAL = 526,850
DOUBLE FACED CEMENT CONCRETE TRAFFIC CURR
Length Unit Price
iit) (23] Cost Assumg
*Cne left turn line at median hreaks = 1500 {see
City af Lacey Detail]
Length (If) = 150 150 $40.00 $6,000
TOTAL = 150 TOTAL = $6,000
CEMENT CONCRETE SIDEWALK RANMP
Unit Price
(ea.] Cost Assumptions
*2 ramps at T-intersaction WOT at median break; 4
insteat of & at median break due to break n 2ing
i of Raps 16 16, $1,250.00 20,0003t an intersection
TOTAL = 16 TOTAL = 520,000
SIDEWALK
Area Arca
Length {I.1) {s.1) {sy) Unit Price [s.y.) Cost Assumptions
| Langth {if) = 2000 2235 22350 2483 $30.00 574,500 Sidewalk widts = 101t 1200
® 2= 2400 Lf, - RERMAMING driveway widths =
Sum of remaining SIDEWALK LEMGTH
D WIITHS = 165
Width {ft) = [ 10
e—= " S TOTAL = 2,083 TOTAL = $74.500
STREET TREFS
#of TREES | Unit Price [ea.) Cost Assumplions
" i A *free ing = LC.
Modian Langth {ft) = 85 2 $400.00 $10,229 ':rewj:ﬁuih:ldszi‘cmadmnm in median
Roadway Edge Leagth |ft] = 2400 69 340000 $27,429|
TOTAL = 94 TOTAL = $37.657
TRLE GRATES
e Unit Price {ea.} Cost Assumptions
I I [ l I 5800.00 £54,857| *onc grate for each tree along roadway edge
| roraL= TOTAL = $58,857|
SHRUBS AND PLANTS
Area
[s.f.} Unit Price (s.f.} Cost Assumptions
Median Length (1t) = | [ | 7160 $1.50 510, 740]* shirubs and plants in nredion ondy = 91t - 1t foi
Median Width {1t) = _l_ i __3[ e J___ _________ curb w Bt width
TOTAL= 7160 TOTAL = | $10,740
IRRIGATION
Area
[s.1) Unit Price {s.f.) Cast Assumplions
|_'\r_1=_dla_n Arealsf)= | 7160 [ 16760 $2.50 541,900|* median vadth = 9t - T for b = Bt 140
Roacdway Edge Area {s.f] = | ml | s.{. per tree along roadway = 140 X 69 = 96005.£
I_ TOTAL= 16760 TOTAL = $41,900




TOPSOIL
Valume {ey.) =
Tbangth o wicth x
depth (27 | Unit Price (c.y.) Cost Assumpticns
Median Area {s.f.] = 1160 asa $35.00 513,922[* 18 In = 1.5t depth for entire median and roagdway
Median Depth (ft.) = 1.5 edpe trees (Aftedft tree well) > 16 sTe60trpes =
Hoadway Cdpe Tree Area (sf.) = 1104 61 535,00 43,147| L104s 1. g
Aoadway Edge Depth (It} = i 15 In = 0.5t depth far smbankment/excavation limits
[ *Roadway Edgs Tree Area = 1657 2 69 leaes= 1104 &
Embank/Excay Area (5.1} = 8954 166 §35.00 45,803 | *Erabank/Excay Area = .54 {width) x 2235k
[lenzth) - 1104sf {Raadway Edze Trae firea) =
Emhank/Excav Depth ift) = 0.5 U7
DAY Removal [s£.) = 13650 253 535.00 %‘&l?
DAY Ramoval Depth {1t] = 0.5
TOTAL [ey.) = 878 TOTAL = $30,719
SEEDING/MULCHING/FERTILZER
Area
o—— [acre) Unit Price {atre) Cost
Embank/Cacav Avea fs.1.) = | 8954 | [ 0.21 £8,000.00 51,648 E/Mulching/Fertilizer arca = Y
|  totaL= 0.21] TOTAL = | $1,644) Area
BARK MULCH
Volume {c.y.) =
(lzrgth = width =
:_hu_n__[r_u:t_.rll'! l_.mt Price -:-:.\r._] i c_u_:.t Assumptions
Median Area (..} = J. . meo| &8 $35.00 43,063] *median only
Madian Dapth {it.) = 0,33 * gepth = din = 0,330
TOTAL = 88| TOTAL = $3,063
JOINTTRE'!CH
Length Unit Price
# of Crossings (1.1 (I1) Cost Assumptions
Lenpth [ft] = 1200 2 1364 530,00 $40,920) *only on one side of radway
Trench Spacing (it} * crasging avery BOOM .
B w {propased RAN = B2t width
R width (1) = 82| . =
TOTAL = 1364) TOTAL = $40,920,
FLECTRICAL CONVERSION
Unit Price {ea.) Cost Assumptions
*Counted addresees on "College 51, Driveway
: Tabulation™ sheat that fall within limits of Phase d -
U of Conversions = 14 $4,000.00 $56,000| FULL TAKES to obtain number of corwersiaas
* Added §1000.00 to conversion unit price o coves
cost of service lranch
TOTAL= 14| TOTAL = $56,000
VAULT EXCAVATION
Volume {cy.) =
engeh  width
# of Crossings depth ()27 | Unit Price {c.y.) Cost Assumptions
Length {ft) = 1200 2 50 525.00 51,522 *unly on one side of roadway
Vaulr Sgacing ity *wecavaie area = 156t % 156t every BOOF;
= #00 13 *excavate area = T x T at every crossing
Dapth (ft ) = 4 *excavation depth = 4ft .
DT S e e 5 I [ o Valune = | craszings x depth x excavaty sreal/27
TOTAL = 6 TOTAL = $1.522|
PESE CONVERSIGHN COSTS
Unit Price {LT.) Cost
length (x| 1200] | [ [ 8.5 £33,000}
| TOTAL = | 1200 TOTAL = $33,900/
STREET LIGHTS
# of Lights Unit Price {aa.) Cost Assumptions
E%ﬂlh i = 2900 20 £5,500.00 $210,000] * full length, both sides of roadway = 10502 =
acing 2100f;
B 240 * 2400t spacing
* add 10 Eghts 10 cover costs of intersection
TOTAL = 20/ TOTAL = $110,000 djustments
PLASTIC WIDE LINE
Unit Prica [LT.) Cost Assumplions
Langth [ft) = 2180 $1.00 452,180 * length = [1200x2) - croes sireet widths 2
TOTAL= 2180 TOTAL = §2,280] cress street width total = approx 2201t




PLASTIC TRAFFIC LETTER
e

....... Unit Price (ea.) Cost Assumplions
N lettors = 4 I $60.00] $240] * "ONLY" par left turn Isne x (1) left tum lanes = 1
TOTAL= TOTAL = | 241 x4 = dletters
PLASTIC TRAFFC ARROW
1
- Uit Prica {ea.) Cost Assumptions
fl Arrows = 4, S75.00 53DDI' [2) arrews per left turn lame x{1] feft ture lanes =
2; also assume 2 additlonal at Lacey Bhad
TOTAL= 4 TOTAL = $3D0]intersection
PLASTIC BICYCLE LANE S5YMB0L
. (e I Unit Price {ea.} Cost Assurnptions
# Symbols= 14 5125,00] %1,750]* [1) at after each break in hiks bire a¢ intersections
TOTAL= 14 TOTAL = $1,750]~ 14
PLASTIC STOP LIKE
Length
(L.} Unit Price (LK) Cost Assumptions
A Stop Lines = 7 70 $5.00 _$350)* (1] at each intersectinn = 7 -
Lana width {it] = 10 astume lane width < 16 H#
i TOTAL = 70 TOTAL = 5350
TEMPORARY STRIPING
Length
{Lf) Unit Price (L) Cost Assumpticns
Length (ft) = 2400 I 2400 50,25 gigp|” O™y fane striping <1200 x 2 ~2400
TOTAL= - 2400 TOTAL = |Cost
AL
RETAINING WALL
Area
(s.f} Unit Price (s.f.] Cost Azsumptions
Lergth of wall {it) = | of | | [ $110.00 W/A
iwvg. Heightim)= | o | i
TOTAL= L TOTAL = |N/A
| STORM DRAINAGE |
| see calc's by J. Brannin |
F.I__EQH._QNI!GRI_JB
] Area
| [acra) Unit Price {acre] Cost Assumplions
Length {ft) = 17 14| 55,000.00 $7,250{* Prop, Tokal widh = 92t
Width {it] = 37 * improvement width = 551t
* length = both sides of roadway for full length of
SEgnIent - cross streets and existing D/W's = 2400 -
TOTAL = 14 TOTAL = §7.250) 1168 43121 216 = 1307
SILT FENCE
Length
(LF) Unit Price [L1.) Cost Assumptions
2 Langth If) = JIKI [CRE SIDE 700 _
* fill along ONE SIDE FOR B2 = 700 It; fill zlong TWO
SIDES FOR E = 1000 it;
£ Langth {If} = 500 TWO SIDES 1000 $6.00 $6,000], o arn
TOTAL = 1700 TOTAL = $6,000
RAISED PAVEMENT MARKERS
HIYPE #TYPE 1fordana | #TYPE 2along | #TYPE 2 for Unit Price
— |along median|  stripe | median lane stripe {HUND) Cast Assumptions
* Along Median: (3] TYPE § per 167t length; (1) TYPE
Length for Line Striping (1) 2400 183 150 128 225 $250.00 $1,331]2 per 16MtTength *
Lane Sttipe: {2} TYPE 1 por stripe; (3) TYWE 2 per
Lengeh Aleng Median (1) = 2040 5350.00 51,234 {stripe; Stripe spacing = 204 *length
for striping = 1200 x 2 =24001 *Length
TYPE 1 TOTAL| alang median = (3%5 x2) + 250 for two left turn
= 533[TYPE 2TOTAL= 353 TOTAL = $2,565]1anes at 250ft ea. = 2040
CFLEARING LIMIT FENCE
Length
| (14 Unit Price (1.£) Cost
* Applics where there is no il fence in place
B2 Length (If) = 700|ONE SIDE 700 54,00 S2,800
E Length [If) = 0
TOTAL= 700 TOTAL = £2,300

w




Bid Tabulation
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Lnty Contrat tmber Cunlsscior. Engiee
Eegeral Aid Project Number; DO-NOT-MODIFY
DO-NOT-MODIFY
DO-MOT-MODIFY
Prapared By: JMBEIK
Checkod 3y: b))
[Frepoied Dete. Odlober 8, 2008 e ——
PHASE 5-COLLEGE STREET IMPROVEMENTS
Quantity [Unit  [tem ID Item Description Unit Price Extended Price Pravision COMMENT
i s 109010 |Mobiization 212,333 00 $213,323.00|WSDOT 1-08 7% => 0.07 X 3.047,613.00 - $213,333.00
1 s 167010 SPCC Plan $6,000.00 '$6,000.00|WSOCT 1.07
1 s BO10IC | Temporary Water PoluficiiEresion Cantral £30,000.00) £30,000 00| WEDOT £-01 0%
2600 LF | #010%0 [k Fance $6.00) $15,600.00|CITY 3-01
&|  oavs ESC Lead $100.00] $6,000.00
[ LF 630010 | Clearing Link Fence $4.00 $0.00]CITY 2 e
1 TR 16040 Project Temporary Trafic Control $100,000.00] $100,000 0G{WSDOT 110
3000 HR 110030 |Fiaggers and Spolters $38.00 $114,000.00|wsDOT 110
A 5F 1104 (Construction Signs Class A 520,00 $16,000.00|WSDOT 11 )
B i La- Z01-040 Clearing and Grubbing $8,400.00 $8,400.00§CTY 2.0
1 is 20020 ot nd G $15,000.00 $75,000.00]cITY 2.02 )
657 Y Skdewa’k and Driveway Remeovil $10.00 $8,700.00
- 1300 LF Curb and Guiter Removal S5m0
530 5Y Appraach Remaval $16.00 o -
015 ¥ 203030 |Readway Excavaton lcl Haul 520.00) CiTY 2-03
T 69 oy 203080 Embankmen: Comaachon $5.00 CATY 203 )
2000, ™ AM-020 | Crushed Surdacig £26.00) fweDoT 4.04
2450 ™ 504030 |HMACL 2 PG. 64-22 290.00 CITY 504
26 ™ Gommercial AMA $140.00) 53,600 00 |W50QT 504
268 5Y 6 Ineh Camant Cane, Dikvawsy Ertranes 340,00 $10.700.00|WHP 806
143 [T 213010 |Joint Trench $20.00 343 000.C0 2Ty 243
% oY 213020 |Voull Excavation $25.00/ S1.800.00[CITY 213
11 £4 Eaciical Sarvies Canvarsion $4,000.00 544,000 COJCITY 2-14 -
1 (B3 205030 Tranch Safety System $10,000.C0 $10,000.00)CITY 206
5| HR Utily Patholitg $700.00 $5,000.00[CITY 7-08
o 7| EA FOS-100 Calch Bazin Typa 3 $1,300.00 $4,100.00{CITY 7-05 Storm
3 EA 705110 |Cateh Basin Type 3L $1,750.00 $6,300.00|CTY 7-05 Stomn
5 EA | 705200  |Caten Basi Type2- 48 hn. Dismn. $3,00000 $15,000.00| GITY 7-05 Stom
14?‘; LF Fus-057 18 inch Diamater Slomm Sewar Pipe $50.00 . 573,900,00(CITY 7-04 Storm- added $10/T to pipe costs to cover badding and backfll
1990) 13 604030 |Cement Cono. Traffic Curh $16.00]  529,900.00[ws0OT 04 o
20| LF 804060 | Gement Cone, Traffic Gl and Gller $15.00 $39,000,00[WSCOT 8-04
IS“O LF Double Facsd Cement Conereta Trafie Cab $40.00 $5,000.00'AHP B0 T
2666 sY 514.070 Cement Concreto Sidowalk sa000|  ssoooncofcrtvaad
12 EA 514080 Cemend Concrete Sldewalk Romp $1,250.00 $15,000.00|CITY 814
_-i Le BOS-030 Lawn nd Landacspe Restoration 525,000,000 $25,000. 004 GSP 0-05 T
797 oy W07-200 |Topsol Typs A $35.00 $26,800.00|GSP 6.02
a7 oY 202424 Bark Mulch 535.00 $3.400.00[CeP 802
022 AG £01-040 Seedng, Fertiwing, and Mulching $8,000.00 51,800 00| Ws0OT .04
03 EA 02-77? Straet Trees $400.00 $41,100.00| Q5P 6.02 -
7 EA 2777 |Tres Grates $500.00 $59,400.00| CSP 8-02
T BT Shrubs and Pisnts $11.990 00 $11.500 0| GSP 802
1 s A03-030 | Wrigation System §45,200.00 $45,600.00|0sP 803 ) T
2 EA 803-100 Irrigation System Modification ant Adjustment §1,000.00 £2,000.00|CITY 803 approx. (1) for every 5§ homes along Callege St
1 Ls 520042 | Luminaire System 0,600, 5130600 00[CITY 820
58| HuMD ADG.030 | Raised Pavomant Marker Type 1 $260.00 $160000jWSDOT 809 |
38| HUND 800.040  |Ralsed Paverent Mariker Type 2 $350.00 $1,300.00WSDOT 809
2466 [ 572082 |Plastic Wide Line 51.00 2,500 COfWEDOT 6:22
a ) 022200 | Plastic Trafhc Letier $50.00 $2¢0.00WSDOT 8.22
2 EA 822480 |Plastic Trafliz Amow £75.00 200 cofwsboT 892
3 B 822085 | Plastic Bieycle Lamm Symbsl $178.00 $1,000.00fwsDOT 822
an F rranan Dinelic: Sinp Lin 600 sao0cofeity gaz
2600 LF B23-010 Temporary Pavement Marking £0.25 ST00.00PWEDOT 823
o0 LF 823015 Removng Tempoiary Pavement Marking £0.10 526000 |WSDOT B-23 same valug a5 Ternporary Pavement Marking = 2600ft
4 A B13-000 | Monument Caze and Gover $400.00 $1,600.00[CITY 813
; [T 104100 |Minor Change saooc000]  s2000000]
1 15 W |Miscellaneous lems $14,260.00) 514,200.00[WSDOT 104
Schadule A Sublolak  $1,5684,200.00
0% Conlingency. $236, 80000
12%  Cong, Erginess: S202.104.00
PSE Conversion: £36,725.00
Fight-af-wary $400,000.00
Schedulo Totak  $3,060,522.00
Project Summary Schadule Coalract Subtotal: $2,260,829.00
Schedule Right-of-way: £800,000.00
$3,059,479 00




COLLEGE STREET IMPROVEMENT #034709
COST ESTIMATE
PHASE 5 F Section = 250 + 750 = 1000
STA 163400 to 176+00 = 1300 LF C2 Section = 300
HMA [assume Section F and £2):
Volume {cy.) = Tons
{arva[sf)x  length = Valureef {CHxT Volume Caleulation {refer
ey 2y C¥to T Factor Fackor} nit Price (tons) Cost to F and €2 typical cross section)
HMA WEARING COURSE (2" DEPTH) | 17 205 455 $90.00 £76,989 ((26426)%(2/12)*1300)/27 = 417|
HIMA LEVELING COURSE (4% DEPTH) | 305 2.05 625 590.00 $56,261 o (19*(4/12)*1300)/27 = 305
HMA, LE\JEI.i_N(Ii_C.C_}URSE [DEPTH \-'ARIES,\{ A73 2.05 970 590,00 587,269 115.1743.62* L0004 {5.21+5.06] X301/ 473
TOTAL (tons) = 2450 TOTAL= $220,519|
CRUSHED ROCK [assume Section F and C2):
Valume {cy.) = Tons
{areafstin  lenpth =Vielume/ [CHT Volume Calculation frefar
[LEAYZH]] CY to T Factor Facter) Unit Prica {tons) Cost to F and C2 typieal cross section)
CRUSHED ROCK 112" DEPTH} for Roadh 987 1.85 1826 $25.00 545,650 {20.5*segment length =13001/17 = 537
CRUSHED ROCK {2 DEPTH] far Driveway 12| 1.85 23 $25.00 5574 [{2/12)* D/W araa 2000437 = 12
CHUSHED RUCK {1" DEFTH) for Sidewalk 81 1.85 151 525.00 53,760 b 1y2)sidemall. aras = 2666%51s DYW entrance = 268°54/27 =
TOTAL {tons) =| 2000 TOTAL = m,mam
ROADWAY EXCAVATION
Volume [c.y.) =
XK-SECTION AREA frealil)x  length Welume Caleulstion [refer!
== {SF) LENGTH [LF) [11.]/27) Unit Frice [c.y.) Cost to Fand C2 typical cross section)
= 21 1000 781 $20.00] $15,630 F = (21*1000}/27
c2 = 0.8 a00 123 £20.00) %2420 C2 ={10.9*300}/27
Sub total = $18,050
MERIAN
Area (s} = [3.08 | 113 52000 $2,255 1{0.1+2.96)*1300)/27 = 113]
Lanth (If) = 1300 LF. - 5511 for one median breaks @ “a31t/break - 250 1t for two keft
turn lane @ 2506t ea - 995
Sub total = $2,255
[ . f TOTAL = Jmﬂl TOTAL = $20,305
CURB AND GUTTER REMOVAL
Length Unit Price
.} (LT} Cast Assumptions
Ftength (I = 1 1000] | 1000 $5.00 $5,000{F=C+G IN FILLON CGNE SIDE ONLY PER X-SECTION
€2 Length [IF) = | 300/] | | 300 $5.00 $1,500]C2=C4G IN FILL ON ONE SIDE DNLY PER X-SECTION
TOTAL= 1300) TOTAL = $6,500
SIDEWALK AND DRIVEWAY REMOVAL
Length Area
[(XA] (s.y.] Unit Price [s.y.} Cost Assumpticns
F Length (i} = l IDDDI 1000 B67| 510.00 $8,667 | S0ewaLk Wi TH ':L_‘ TUETEETTTD
F=5+D 1K FILL ON ONE 5 I} I
C2 Length (If) = | 300] 00 £2-5401 14 ILL ON GHE SIDE ONEY BER X-SFETiON
TOTAL= 1300 TOTAL = B67 TOTAL = 58,667
APPROACH REMOVAL
Area
{s.y.) Unit Price (s.y.) Cost Assumptians
/W REMOVAL {a1) 2758 | [ 308, $15.00 $7.047| see DrvewnyR tab far brazkdown of
D/V REMAIN m]_i 2\310' | J 223 areas; ARFA = SFf9
TOTAL= 530 TOTAL = $7.947]
EMBAMKMENT COMPACTION
FILL IN AEMOVAL OF B/ AKD APARGACH Assumptians
velume {ey.) = *DfW AND APPROACH DEPTH = 0.5ft
[ereal(sflx  depth *spe “Driveway Pemoval Areas” tab for breakdown
[TRIT2 Unit Price [cy.) Cost of areas
/W ATMOVAL (=) 2738] | | 52 55.00 $441
D/V/ REMAIN {s1) 2010 | | 37
SUB-TOTAL = 23 Sub total = 5441
FILL M REMOVAL OF CURB AND GUTTER
Valume {e.y.) =
{langth x width x
depth [#))/27 Unit Price {c.y.] Cost Assumplions
F Length {If) = 1000 i '4g $5.00 5271 *length from curh/pulter removal
2 Length () = 300 13 *gutter width = 1.5/ and depth = 0.75ft
SUB-TOTAL = 54 sub total =| ~ 5271
FILLIN REMCYAL OF SIDEWALK
Volume (c.y.) =
[length o widih e
depth ()27 Unit Price (ey.) Cost Assumptions
F Length (I = 1000 42 55.00 5208 | *length= cast sidewalk - cast DAW and straat
C2 Length (If) = 300 13 crossings
SUB-TOTAL = 54 Subs total = €208 *sidewalk width = Gt and depth = 0.33 Rt




CUAB, GUTTER, ANC SDEWALK
Valume {cy.) =
farea (sflx  length
[.13/27) Unit Price [c.y.) Cost Vedume Caloulation
*
FLength (if) = 1600 1.8 548 55.00) 53,314] 5= 16 depth
C2 Length (If) = 300 10,31 115
SUB-TOTAL [cy.) = 663 Sub total = 53,314
f TOTAL EMBANKMENT COMPACTION =[ 859) TOTAL = | 54,234
GRAVEL BOAROW INCL. HALIL
l Volume {c.y.]) | Unit Price {c.y.] Cost Assumptions
Embank. Comp. (cy) = 859 A $30.00 N/A “assume all excavated material can be usad for
mbankment compaction
ROADWAY EXCAY = EMBANK COMP => NO
Roadway Excav, {cy] = 1015 BORROW
TOTAL = {NJA
COMMERCIAL HMA
Volume [cy.) = Tons
[legxh x width x = Volumay [CVxT
depth if.)/27) CY To T Factor Faster) Unit Price {tons) Cost Assumptions
Sum of Drfvswrayt ta Remain widths (f) = 201 12 2.05 5 $140.0¢ 63,561 | *HMA depth = Zin = 0,176
Assumed Approach leneth (#) = (1] *zssume 10t length Tos approach
Depth (ft) = 017 * See DrivewapRemovalreas tab for "Sum of
rivewsays 1o Remain widths”
TOTAL = 25 TOTAL = $3,561
& in CEMENT CONCRETE DRIVEWAY ENTRANCE
Area
~ [5.v.) Unit Price (5.y.) Cost Assumplions
T [FEmtrante witth < driveway vadth + SRFER /W * 8
Dfs [Sen DrivewsyRemavalineas tab)
‘S of Drivewsps Ly Rgmain widihy (1L » W 268 540,00 $10,711|" Area = [zam of evtrance widihs & lngthlf®
10 length
Length [fi] = 10
TOTAL= 268 TOTAL = 410,711
CLURB AND GUTTER
Length Unit Price
. {14) Cost AdtumpHane
{ 130k 2 = 2600 1f. = eurh/guntter length for remeval
{
lengthi{lp= | ~__ 3e00) | o 2600 515.00 539,000
TOTAL = 2600 TOTAL = $39,000
TRAFFIC CURB
Length Unit Price
{1£) {LE} Cost Assumptions
*Traffic curb runz along medlan “Length =
rrvedian langth x ! {both sides) =995 x 2 » 1990 1t
Length (If) = 1990 1950 £$15.00 $29,350|
TOTAL = 1950 TOTAL = $29,850|
COUBLE FACED CEMENT CONCRETE TRAFFIC CURE
Length Unit Price
[{EA] (LE) Cost Assumptions
FONE left tum lanes at madion breaks = 150fte 1 =
S0 (see City of Lacey Detail)
Length {If) = 150 150 $40.00| 56,000
TOTAL = 150 TOTAL = $6,000]
CEMENT CONEAETE SIDEWALK RAMI
Unit Price
{ea.) Cost Assumptions
*2 ramps at T-intersection ROT at median break; 6
aL T-intersection at medlan bieek
it of Ramps 12 12 $1,250.00 $15,000
TOTAL = 12 TOTAL = $15,000




SIDEWALK

Length Area
(L) {s.y.} Unit Price {5.v.) Assumptions
| Length (If = 2600 2399 ___ 2666 $30.00 * Sidewalk width = 10ft *1300¢
1= 2600 LT - driveway widths
Sum of remalning D/W = skdewalk length for remaval
WIDTHS = 20
Width (it} = 10
TOTAL = 2666 TOTAL =
STREET TREES
- # of TREES Unit Price {ea.) Assumptions
Jian Length {ft) = el 78 5400.00 Vires spacing = 51 O.C.
Noadway Fdge Length [ft) = 2600] 74 $400.00 *trees on both sides of roadway and in median
TOTAL = 103 TOTAL =
TREE GRATES
# of TREES Unit Price (ea.) Assumptions
| ] | 74 ssnh'nn *one grate for each 1ree along readway edge
]| TOTAL = 74, TOTAL = 559,429{
SHRUBS AND PLANTS
Area
(s.1) Linit Price (s..) Assumptions
kiedian Length (it] = 595[ TIEQ 41,50 *shrubs and plants in median only = 97t - 191 for
Wiedian Width (1t) = 2] cuth = Aft width
TOTAL= 7960) TOTAL = |
IRRIGATION
Arga
(s4) Uit Prica (s.f) Assumptions
_iﬂ‘ﬁdhn Arca {s.f.)= T!ISﬁl 18360 $2.50 * mvegian width < 9ft - 11t for curb = 8ft Y140
Roadway Edge Area [sf) = lmml Lo.f, per tree alang roadway = 140 % 74 = 10960s.f.
TOTAL= 18360)| TOTAL =
TOPSDIL
Volume (cy.) =
['ength x wddth v
—— depth ()27 | Unit Price [c.y.) Assumptions
Median Area [s.0.) = TG0, 442 £35.00 * 18 In = 1.5t depth for antire median and roadway
|Median Oepth {ft.) = 15 edge rees [AMdll iree well] —> 1657 x 74 traes =
Roachway Fge Trea Area (s.1) = 1189 6 $35.00 1184 . 6
Roadway Cdge Depth {ft] = 15 in = (LSTt depth for embankment/excavation limits
|Embank/Excay Araa (s.£) = 9607 17| sas.00] ‘f‘m""“’ Edes [12& et lORE B SLIE
Ernbank/Excav Dapth [t) = 0.5 *Embanky/Excav Area = 4.5t [width) x 2395t
(length) - 1504sf [Roadway Edge Trew Area) = 9607
D/W Remevat (5.1 = 258 51 $35.00
!'DIW Femoval Dupth {it) = 0.5
TOVAL = 737 TOTAL =
SEEDING/MULCHING frERTILIZCR
Area
[acre) Unit Price  {acre) Assumplians
Embank/Encav Area (s.6) = 9607} [ 0.22 $8,000.00 *seeding/Mulching/Fertilizer ares = Embank/Fxcav
| TOTAL= 022 TOTAL = Area
PARK MULCH
Valume {e.y.) =
{length x widlhx
depth (R}2? | Unit Price (c.y.) Assumptions
Median Area (s.f) = 7960] 97 $35.00| *median anky
|Median Dapth (1t} = 0.33] * depth = 4in = 0330
TOTAL= 97 TOTAL =




JOINT TRENCH
S—
Unit Price
# of Crossings {1.1) (1.} Cost A
Largth [fi] = 1300 2 1433 430,00 542,998 *only on one side of roadway
* crossing every 800 *
Tiench Spacing (ft) = E00 proposed R/W = 821 width
RAW wicth (f1) = 82 R
TOTAL = 1433) TOTAL = 542,908
ELECTRICAL CONVERSION
. i Unit Price {ea,} Cost Assurnptlons
*Counted addresses on "College St. Driveway
8ol o 5 Tabulation® sheet that fall within limits of Phase 4 -
of Corwersions a $4,000.60) $34,000 FULL TAXES to oftain number of conversions
* Added $1000.00 10 convarsion unil prise Lo covee)
cost af werdce trench
TOTAL = 11 TOTAL = $44,000/
VAULT EXCAVATION
Volume (c.y.} =
[lemgth x widsh x
# of Crossings depts {#)137 | Unit Price {cy.) Cost
i *only an one side of madway *eucavate
Length () = 1300 ik e! 54 $25.00 $1,643) 3 1c - 151 x 15 every 8001
= *eacavale Area = 7t x Tt a1 every crossing
Vault Spacing (ft = 200 17 I ecucavation depth = AL .
Volsme = (¥ crossings x depth x excavate arealf27
Depth {ft) = 4
TOTAL = 6 TOTAL = §1,649)
PSE CONVERSION COSTS
Unit Price {1.1.) Cost
|Length {ft} = 1300( | I | 528.25 536,725
| TOTAL ={ 1300 TOTAL = $36,715
STREET LIGHTS
foflights | Unlt Price {ea) ] Cost Assumptions
Length (ft) = 2600 l 21 §5,500.00 114,583 ull length, both sides of roadway = 1300x 2 =
Light Sparcing {if] 26007
= 240 * 240Mt spacing -
add 10 lights ta cover cosls of intersection
TOYAL = 21 TOTAL = $114,533 [adjustments
PLASTIC WIDE LINE
Unit Piice {14,) Cost Assumptions
Length (ft] = 14166 51.00 £2,466]% length = [1300x2) - cross street widths
TOTAL = 2466 TOTAL = £2,466|* cross street wilth total = approx 174t
PLASTIC TRAFFIC LETTER
Unit Price (ea.) Cost Assumptions
U lettars = 4] 60,00 5240]* "ONIY" per left tuen lane x [1) feft tom lanes = 1;
[ TOTAL = 4 TOTAL = $2q01 x4 = 4 lowers
PLASTIC TRAFFIC ARROW
Unit Price  [ea.) Cost Assumptions
W Arrows = 2 575.00 4150 (2) arcows por taft turn lane x (1] left turn lanes <
TOTAL * 2| TOTAL = $150)7
PLASTIC BICYCLE EANE SYMEBOL
e I R Unit Price (ea,) Cost Assurnptions
# Symbols= 2 512500 §1,000[* (1) ot aFtor cach brusk ko bike dane at imersectiond
TOTAL = 3 TOTAL = $1,000|" 12
FLASTIC STOP LINE
Langth
[IEA) Unit Price {L1.) Cost Assumptions
# Stop Lines = 4 a R E_s_D_D_ _ S200§* (1} at each imersection = 5 =
Lanz width {ft} = 10 assumeiana width = 10 f
TOTAL = 40| TOTAL = s200|




TEMPORARY STRIPING
Length
f.£) Unit Price {LI) Cast Assumplions
* only lane striping = 1300x 2 =2600
Length {It) = 2600 2600 $0.25 5650
TOTAL = 2600 TOTAL = |Cost
RETAINING WALL
Area
(s.£) Unit Price  [s.f) Cost Assumptions
Length of wall [fj= | of | 0 . §110.00 N/A
#vg. Height (71) = | of | |
TOTAL = 0 TOTAL = |[NfA
| STORM DRAINAGE ]
| see calc's by J, Brannin |
CLFAR AND GRUB
Area
[atre) Unit Price [acre) Cost Assumptions
Lenzth (ft] = 2224 1.9 £5,000.00 $9,445]* Prop. Total whith = 92t
_ * Improvement width = 55ft
Width{fy= EL{ I R R - * length = bith sides of roadway for full length of
TOTAL = 19 TgTAL = s | e
—
| SILT FENCE
Tength
I1.£) Unit Prize {I.£) Cost Assumptions
F Langth {If] = 1000 WO SIDES 2000
* fill along TWO SIDES FOR F = 2000 it; fill along
. TWHD SIDES FOR €2 = 60T
C2 Length [if) = 300|TWO SIDES 500 56.00 $15,600}4 1 prth = 30005600
TOTAL = 2600] TOTAL = $15,600
RAISED PAVEMENT MARKERS
HTYPE 1
along # TYPE 1 for lane #TYPE2along | #TYPE 2 for lane Unit Price
medfan stripe median stiipa {HUND) Cost Assumplions
* Along dMedlan: (3] TYPE 1 per 167t length; {1) TVPH
2 per 160 length * Lane
Length for Une Striping (f] = 2600 420 163 140 244 $250.00 $1,456] Stripe: {2) TYPE 1 par stripe; (3} TYPE 2 per stripe;
Stripe spacing = 20ft
*Length for striping = 1300 % 2 =2600ft
tangth Along Median (It) = 2240 335009 31,343 ‘Im::h :;;::\:im = [995x2} + 750 for 1wo feft
urm lares a1 250t ea. = 2240
[TYPEL
[TOTAL = S83|TYPE 2 TOTAL= 334 TOTAL = 52,799
CLEARING LIMIT FENCE
Length
F Length (N = 0 R (14} Unit Price {L£) Cost Assumptions
* opposite side of roadway of sit fence
CHength (I = ] 0 .00 50
L )
TOTAL = 0 TOTAL = 0




Bid Tabulation
|Loegs Contace Mumber, Senkactor Enginner
Fanral Ak Projoct Nuriser: D0-HOT-MODIFY
WEDQT Contract Bumbar; DO-NOT-MGOIFY
TI8 Confrazt Numbar, DO-NOT-MOCIFY
Prepared Hy JMBIEIR
Tocked By. M
Prapared Cata: Oeinbar 8, 208
PHASE § - COLLEGE STREET IMPROVEMENTS
Quantity Unit Item 1D Iter Description Unit Price _ |Exlended PricdProvision COMMENT
1 s 109010 |Mebdization 537,551 00 536756400 [WSDOT 109 |79 =» 0.07 x 5,250,770 = $367,654.00
T s WAOIG |SPGE Plan £5,000.00 $5,000.00 [Ws0OT 107
1 15 801010 | Temporary Waler PolliiorsErosion Ganlrl $30,000.00 e e B o
FA50 .I.:F -EDI 090 53 Fo-vu;; T Eoi] 31710000 |G 301 T
50 DAYS ESC Lnad 510000 $5.000.00
00 L 30010 |Clearing Limis Fance 3400 s2ampfcimyzer
1 Ls 100 Mapct Temparary Irathc Control $100,000.00 $100,000 00 fWSDOT 1-10
3000 HR 110080 | Fluggers and Spollors $38.00 $114,000.00 [wsCoT 1-10 o
a0 "B 190400 |Conetuction Signe Clss AL s $16.000.00 [ASCOT 110
1 s 201-040 Llearing and Gibing $14,249 $14,249 JCITY 200
1 s 202030 | Remaval of Struches ard Obstructons $75.000.00 $75,000.00 |CITY 2:02 -
b v ] 8y Sidewralk and D' veeay Hemoval 510,00 $2,200.00
2100 Ir3 Cuabrard Guier Rernaval 35,00 £10,500.00 i
001 S pposch Removel $15.00 $16,200.00
379 oy 300 | Ruarkay Fucavation Inel. Heal 52000 $67.600,00 |CITY 205
an2 oy Do Exemeator ind. baal $2000 $80.600.00 [2ITY 203 T
1582 v 9060 | Crobantment Compaction 5500 56,800 00 |y 203
3246 ™ 400 |Crasred Suecig 52500 §51,200.00 |[WSDOT 404
2681 ™ G040 |HMA GL VT PO, 6422 $90.00 $332,50000 | GITY 504
5 ™ Commurcial HMA 14000 £6.100.00 [WSDOT 504
(=4 57 5 Ineh Camaet Care, Ditewaay Entranta £40.00 $25,%00.00 [WHF 808
BIs I 213610 | kaint Tranch 530 00 65, 500.05 ey 213
107 or 21RO Veull Lrncerelan F58500 Jz oo oo CITY 2415
E3 EA Elucirical Suvice Goemtsot 400000 $140,000.00 [CITY 214
1 13 6020 |Trerwh Sufcly Srakem S00W0 $10,000.00 [CITY 345
0 R T |umty Posotng “Ho00 35:00000 |CITY 766
a EA TOS-1G0 Catrh Bacin Typs 1 $1.200.00 ﬂb.mm CITY 706 Storm
15 EA 05110 |Cateh Dnsin Type 12 $1,750.00 26,0000 ferry 705 Storm _

- 10 A 705200 | Ceteh Basin Typs 245 In Crem. 00000 590,000 00 [Ty 708 |Stonn - R
1650 LF 0057 18 Inzh Dismeter Storm Sewer Pige $50.00 $79,500.00 JCITY 704 ]swmradﬂ‘m:ammhmmm hackfill
25D LF T04-080 30 Inch Diasreetes Slorm Sewer Pips 700 $64,800.00 CITY 7-04 J&torm- ade §104t %0 pips comts o cover badding and hackflt
3550 LF 804030 |ComentCono, M Cu B $16.00 $63,000.00 [WDOT 604
) 'F EDGOM0 | Coanork Conn, Traffe Cuuds and Guglor $15.00 $63.000 00 [WSDOT 804
) [ [Doubls Faced Camant Concrats Traffic Gurb 54000 36,0000 feaw a8 _

197 &Y 814070 Cetrant Concrete Sidewsik $30.00° $124700.00 JCITY B-14 - N -
7 En 814080 |Coranl Concrols Sidewslk Ramp £1,250.00 $20.000.00 [<ITV 814
) KT 860X iLuwn und Lundscape $25,000.00 $25,000.00 JusP 805
1970 cY 802-200 Toprsoll Type A $35.00 £44, 700,00 9P 802
17 o 22| Bark bdeh B 53600 "$5.100.00 |asP 8 02
034 AT 801-040 Seeding, Fedllizing, and Mulching $8.000 0 $2.700.00 PASROT 801
2, €A 902777 | Sanet Treew 000 511.000.00 fasP 8-02
12 EA w2rn | |Tieo Grates 500,00 596,000 00 fase 8-02
1 [E:3 anz2-rer Sheubs ard Plants mmm !?1_.5110.!'.0 jasp 502
i s W300 | Wigatien Systm $77.900.00 | 577,500.00 [sP 502 ”
5| EA 003-100 Mrbqabon System Mozdication and Adjstrment $i 000,00 $5,000 00 [CITY 8003 approx, (1) for avery 5 homes along College St
7 L5 B0 |Lummeie Systam $151,20000 $151,200.00 [T 620
pe|  Funo 5030 |Fraised Pavement Mk Tree 1 2000 $2,500.00 |WSD0T 8.00
(%1 HUNDY B8040 Rt Favanont Marcor Typs 2 $35000 $2.200.00 |WSO ST 809
50 5 Care. Ratmining Wl uf Archisenral Sutace T a0 $497.200.00 |Ws00T 6.02 S
3955 I m2000 | Piastic Widn Line 510 54,300.00 |WSDOT A-22
P EA 52200 |Pastc Trafic Loder $60.00 524000 |W50OT 822
2 EA 5280 |Pasic Tl Amow 57500 £200.00 [WSDCT 8-22
18 B 822065 | Phusto Bioyuls Lurs Syl 17500 $2,300.00 |WSDOT 822
= o T Thzen [P dopum .00 oo a ez
4200 LF AZ3010 Tamgarary Pavamant Marking $0.25 $1.100.00 JWEDOT 823
430 Lf EZHIS | Removirg Temporsry Favement Marking $0.10 MmoapwenoT 673 fsame value as Temporary Pavement Marking = 420001t ]
9 EA B3040 Monument Case and Cover 400,00 $3,600.00 fCITY 813 locate at each intersoction
| we Wa100 | Maner Girangw 520,000.00 $20,000.00
1 L5 104-100 Miscelamous lnms $3Z,400.00 $32,400.00 |WSDOT 1-04
Schedule A Subiotal A1 11274
W% Conlgancy: 62222255
12%  Gorm, Enginour £372,300.00
PSE Cormersin: $59,300.00
Rishtofwoy  £157080000
Schedule Tolal:  $5.735,995.25
Project Summary Sohedulz Contruet Subioial 416553528
Sehdide Rightofwoy: _ $1G70.000.00
5573591528
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COLLEGE STREET IMPROVEMENT #034709
COST ESTIMATE
PHASE & BSection=  950+400= 1350
ATA 138400 Lo 159400 = 100 LF E Section = 250+ 500= 750
HMA (assuma Sactions E and B);
Volume (c.y.) Tons
= {are slix = Volurnef (C¥T Volume Caleulation [rafar
B length (L1127} | CY to T Factor Factor) Unit Price [tons) Cost to E and B typical cross saction)
HMA WEARING COURSE (2° DEPTH) | 674 2.05 1382 $90.00 $124,367 (i26+26)*(2/12)* 2350)/27 =?57
HMA LEVELING COURSE { 4° DEPTH) | 493 205 1010 _$90.00 580,883 [15*(4/12)*2350)/27 = 551
HMWA LEVELING COURSE [DEPTH VARIES) ) 635 2.05 1302 £90.00 $117,209 [{6.6810.00) * 1350 +[13.5445 25115015000 | =635
- TOTAL (tons) = 3694 TOTAL = $331,359
CRUSHED ROCK (2ssume Sections F and B):
Volume {c.y.) Tons
w farea (s x = Vetume/ {O0T Volume Calkeulation [rafer
fength 1£3/27) | CYToT Factor Faclor) Uit Price {tons) Cost to E and B typical cross section)
CRUSHED ROCK {12" DEPTH) for Roadway ) 1594] 185 2850 §25.00 $73743 [20.5* segment length =2100)/27 = 1594
CRUSHED ROCK (2“ DEPTH] for Driveway 23 185 52 525.00 $1,310 {(2/12)* D/W area =4520)/27 = 28
CRUSHED ROCK (1” DEPTH) for Sidewalk 133 1.85 246 $25.00 $6,1450 1 Ty p——
TOTAL [tons) = 3248 TOTAL= $51,199)133
ROADWAY EXCAVATION
Volume [cy.}
K-SECTION {area{sfjx  length Valuma Caleulation [refer
| AREA (5F) | LENGTH (LF) (L1 /27) Unit Price {c.y.] Cost to k and B typical cross section)
|E= 45 1350 1N 2225 $20.00 544,500 B2 = {14.5%1350)/27]
|t = 21 750 - 520,00 §11,667 £ = {21,0° 750)/27
Sub total = £55,167
kL an
Area {sf) = |a.s58 | | | 570 $20.00 $11,408 [5.53+3.05)*1735)/27 =570 |
Lenth [If] = 2100 L.F, - 55ft for ane median breaks - 2501t for ona left tum lane @ 2501 ]
L] = 1785
Sub total = $11,408)
| TOTAL =] 3379 TOTAL = $67,575)
! ] | | | | I
CURDB AND GUTTER REMOVAL
Length Uni Price
{I.f.) [{(RA] Cost Assumptiohs
+ N OME SIDE ONLY PER %-SECTION
B Length [iff = =40 1350 $5.00 36,750 ::Eeg Ir: ?llLli.(;'d ONE SIDE ONLY PER X-SECTICN
CLength (i) = 750 750 35,00 $3,750
I TOTAL = 2100 TOTAL = $10,500]
| [ [ |
SIDEWALK AND DRIVEWAY REMOVAL
Length Area
£y s.y.} Unit Price (5.y.} Cost Assumptions
8 Length [Iff = 1350 1350 233 $10.00 42,333 |5ICCWALK WiDTI = GFT
E e G=5+0 IN FILL 0N OKE SIDE OMY PER X-SECTION
E Length (If) = 750 750 =540 I F1LL OW OHE SIDE DALY PER X SECTION
TOTAL [LF]) = 2100 TOTAL = 233 TOTAL = $2,333)
APPROACH REMOVAL
Area
{s.y.] Unit Price {s.y.) Cost Assumptions.
. O RERKCAL G5 % 5142 571 $15.00 516,220 see Driveway Areastab for of
DWW REMAIN {<f) 4590 510 areas; AREA = SHY
= TOTAL = 1081 TOTAL = $16,220]




EMRBANKMENT COMPACTION 1
FILL N REMOYAL OF DSW AND AFFROACH I_ Assurnplicns
Valume (c.y.) = 0/ AND APPROACH DEPTH = 0.5t
{area (sflx  depth *see "Driveway Removal Areas” tab for breakdown
(LEIV2T Unit Price {c.y.) Cost of areas
D/W REMOVAL {31 =| 5142| | | 95 $5.00 $901
D/W REMAIN {sT) fISFIO] l l 85
SUB-TOTAL= 130 Sub total = $901
SILL IN AEMOVAL OF CUR AND GUTTER
Volume {¢.y.) =
Dangta x widdh x
depth ()27 | Unit Price {c.y.) Cost Assumptions
B Length {If) = 1350 1 56 55,00 $438]*length from curb/gutter removal
ELength {If) = 750 1 *gutter width = 1.5ft and depth = 0.75ft
SUB-TOTAL = 38 Sub total =] 5438
FILL IN REMOVAL OF SIDEWALK
Voluma [cy.) =
[lergth x width x
depth {77 ) Unit Prlu.-: t_lj._!!.} Cost Assumptions
B2 Length [If) = 1350 56 S5.00 5438 | *sidewalk vidth = 51t and depth = 0.33 1t
E Length (K] = ol = 21
T SUB-TOTAL = 88 Sub total = 5438
CURR, GUTTER, AND SIDEWALK
Volume [c.y.)
farea(sfx  length
(127 Unit Price (c.y.} Cost Volume Calevlation
B Length (If} = 1350 116 £30 £5.00 £5,136 | "assume 1ft depth
E Length (If = 750 16.1 447
SUB-TOTAL {6.v.) = 1027]  Sub total = %5136
TOTAL EMBANKMENT COMPACTION =| 1382' TOTAL = 46,912
GRAVEL BORROW INCL. HAUL
Volume ey} | Unit Price (ey.) Cost Assumptions
Embank, Comp. {ey.) = 1382 N/A 520,00 /A *assume all excavated material con be used for
Roadway Excav. (cy.)] = 3379 ernbankment eompaction
ROADWAY EXCAV > EMBANE COMP => NO
TOTAL = |N/A BORROW
COMMERCIAL HMA
Volume {c.y.) Tons
= {length e widthx = Vehurmef {CraT
depthift)/27) | CYTo T Factor Factor} Unit Price [tons) Cost Assumptions
AT AR T S L K ’ i *HMA depth = 2in =017t
Sem of Diveways to Rewsaln widtfes (1) = 459 . 2.05 58 $140.00 $8,132|*assume 10ft length for approach
. * See Drivewoyfiemovelirenstab for *Sum of
= L length () = 10 L 1o Remain widths®
Dapth {ft) = 0.17
TOTAL = 58 TOTAL = §8,132
6 in CEMENT CONCRETE DRIVEWAY ENTRANCE
Area
[=y.) Unit Price (s.y.) Cost Assumptions
*Eptrance width = driveway width + Sit FER Dfvd
459 627 $40,00 425,067 |" 1 DAW's (See DrivewsyRamovaldscas 1ob)
- Area =« jsum efertrance widths x lengrh)/3
10 enpth
Length {ft} = 10
TOTAL = 627 TOTAL = $25,067
CURB AND GUTTER
Length Unit Price
ILE} (L£.) Cost Assumptions
2100% 2 = 4200 1.1, = curb/gutter length for
remaonal
Length (if} = 4200 4200 515.00 $63,000
TOTAL = 4200 TOTAL = $63,000




TRAFFIC CURB

Langth Lnit Price
= {I£} f1.f) Cost Assumptions
T *Vraffic curb runs along median *Length =
fian length x 2 (both sides] = 1795 x 2 = 35900
Length (if] = 3590 3590 $15.00 $53,850|
} TOTAL = 3590 TOTAL = 553,850}
DOUBLE FACED CEMENT CONCRETE TRAFFIC CURR
Length Unit Price
-~ DL (14} {I.f.) Cost Assumptions
T *One left turn lane at median breaks = 150ft =
Length {Il} = i50 150 $40.00 46,000 150t (see Gty of Lacey Datail)
TOTAL = 150 TOTAL = $6,009
CEMENT CONCRETE SIDEWALK RAMP
Unit Prica
__________ fea.) Cost Assumptions
*2 ramps at T-intersection NOT at madian braak; £
at T-intersection al median break
# of Ramps 24 21 $1,250.00 $30,000
TOTAL = 24 TOTAL = $30,000/
SIDEWALK
Length Area
{I.£) ls.y.) Unit Price [s.y.) Cost Assumptions
Length (if) = 4200 i 3741 4157} $30.00 $124,700|* Sidewalk width = 301t 2300
2 = 4200 Li. - REMAINING diiveway widths =
{SIDEWALK LENGTH
Sum of remaining DWW
WIDTHS = 459
fwiam (i) = 10
TOTAL = 4157 TOTAL = $124,700
STREET TREES
ol TREES | Unit Price {ea.) Cost A
. *tree spating = 35kt ©.C.
viedian Length (ft) = 1795 51 $400.00 $2051804 o o bothsides of roadway and in median
Roadviay bdge Length fit) = 4200 120 540000 548,000
TOTAL = 171 TOTAL = $68,514
TAEF GRATFS
# of TREES Unit Price (ea.) Cost Assumptions
I 120, $800.00 ) 595,!1!] *ane grate for cach tree along roadway edge
| TOTAL= 120 TOTAL = $96,000
SHRUBS AND PLANTS
Arga
S i {s:f.) Unit Price s.f.] Cost Assumptions
Median Length {ft) = | 1795} | 14360 $1.50 $21,540|*shrubs and plants in median only = 9t - 1f Tor
|Median Width (1t] = | 8 | curb = &1t width
| TOTAL = [ yoraL =| $21,540
IRRIGATION
Arga
(s.f.) Unit Price [s.f.) Cost Assurmptions
Median Area (5.1) = [ 14360] [ i 31160 $2.50 $77,800|* median width = %1~ it for crb= a1t *140
Roadway Edge Aran (5.1} = | 16200/ | 5 1. par tree along roadway = 180 ¥ 120~ 16800s1.
TOTAL = 31160 TOTAL = $77,600)




TOPSOIL

Volume {c.y.) =
(lergehs % wdth ¥ Unit Prica
- depith (Y27 ley.] Assumptions
| Median Area (s.f) = 14350 748 $35.00 * 18in = 1.5t depth for entine medizn and
Median Depth (ft.} = 15 ;n:ma;ﬁ;‘:;ie: {afbalft ree well) — 16sfx
Roadway Edge Tree Area (5. = o 1820] 07 $35.00 * Gin = 0.5 dupth for embankment/excavation
dway Frige Depth (fr) = 15 Jlimits
Embank/Excay Area {s.0) = 14915 276 $35.00 *Roadway Edge Tree Area = 1637 % 120 trees =
T 57 - 1920 sf
Embank/Excav Depth [t] = 0.5 SR *Embank/Excav Area = 4,58t (width) x 41574t
[tength) - 1920sf [Roadway Ldge Tree Area) =
/W Removal (5.1.] = 5147 a5 __$35.00 14615
0/W Removal Depth [ft) = [+53
TOTAL (cy.] 1276 TOTAL =
SEEDING/MULCHING/FERTILIZER
Area Unit Price
lacre) {acre) Assumptions
L[nhinnfLvama {Lll = 14915 | | .34 $8,000.00 *Seeding/Mulching/Ferlifizer area = Fmbank/Fxca
| TOTAL= 034 TOTAL = Area
BARK MULCH
Volume {c.y.) =
{langth xwiddy x Unit Price
depth [R))2F {ew) Assumptions
Median Area (5.£) = 1 14360 i 176 $35.00 *median only
|Madian Depth (f) + | 0.33 i * dopth = din = 0.33ft
TOTAL = 176 TOTA| =
JOINT TRENCH
Length Unit frice
N . e # of Crossings 1£) (1.£) Assumptions
Length [ft) = 2100 2315 530.00 *anly on one side of roadway
* crossing every S00ft =
proposed R/W = B2t width
Trench Spacing (ft) = BCO *Length = |3 x 82] + 2100 = 23154t
W width {ft) = B2
TOTAL = 2315 TOTAL =
ELECTRICAL CONVERSION
Unit Price {ea.) Assumptions
*Courted addresses an ‘College 51, Briveway
Tabulation" sheat that fall within limits of Phase d
# of Canversicns = 35 $4,000.00 FULL TAKES to oblain number of canversions
* Added 51000.00 to corversicn Unit price to cove
cost of service trench
TOTAL = 35 TOTAL =
VAULT EXCAVATIIN
Velume {cy.) -
{length x width x Unit Price
# of Crossings dapth ()27 {cy] Assumptions
i *only on one side of roadway
Langth (i) - 200 L 52500 *excavate area s 15ft x 151t every 800t
Yexcauste area v 7ft % 7itat every crossing
[Vault Spacing [ft) = 800 19 *excavation depth = 4t +
Depth {ft ) = 4 Voluma = (¥ wrossings x depth x excavate area)/27
TOTAL= 107 TOTAL =




PSE CONVERSION COSTS
o Unit Price (.1} Cast
Length ()= 2100 | | $28.25 59,325
TotaL= | 2100 TOTAL = $59,325
STHEET LKGHTS
] # of Lights Unit Price {ea.) Cost Assumptions
* full lengih, bath sides of roadway = 2100x 2 =
EO_I%E_E!I_{N_“H_}___ 4200 22 55,500.00 $151,250 e s
Eht Spacing {1t T T
= 240 2407t spacing *
dd 10 Eghts ta cover cast for intersection
TOTAL= 28 TOTAL = 5151.250|au1unmems
PLASTIC WIDE LINE
|
! Unit Prica {I.f.) Cost Assumptions
Lerlg!l_‘l_fﬂ] = | $1.00 53,955 length = (2100x2] - cross street widths
TOTAL= 3955 TOTAL = $3,955|" cross stroet vidth total = approx 2450t
PLASTIC TRAFFIC LETTER
Unit Price [ea.) Cost Assumplions
# letters = 4 560,00 5240]* "OMLY" per left wrn lane x (1) left turn lanes = 1;
TOTAL = ] TOTAL = $240)1x4 = 4 letters
PLASTIC TRAFFIC ARROW
Unit Price [ea.) Cost Assumptions
# Arrows = 2 $75.00 $150|* (2] arrows per left tumn lane x (1] left turn lanes =
TOTAL = 2 TUTAL = §150]2
PLASTIC BICYCLE LANE SYMBOL
Unit Price {ea.) Cost A I
| H Svm_b_ol;: ) ) “l.B $125.00 §2,250]" {1) at after each bruak in bike lane at
TOTAL= 18 TOTAL = $2,250]intersections = 18
PLASTIC STOP LINE
Length
[(EA] Unit Prica (I.£} Cost Assumptions
£ Stop Lines = 9 %0 N $5.00  5a50]" (1) at each intersection = 9 v
Lane width (ft) = hli} agsume fane width = 101t
TOTAL = 90} TOTAL = 5450
TEMPCRARY STRIPING
Length
{IL.£} Unit Price [L.f.} Cost Assumptions
- [} triping = 2100 x 2 =£200
Length [ft) = 4200 4200 $0.25 gygs0f O Ione e 2100
TOTAL = 4200/ TOTAL = $1,050
RETAINING WALL
Area
{s.f) . _U!I_l_!’rkc {s.f} B Lost Assumptions
Length of wall {ft)=__ | 1130] | 4520 $110.00 —_ §497,200[* assume wall starts at 149420 and runs to
Avg. Height {ft) = | -l] | roundabout at 160450 = 1130 f1 * Avg
- ToTALS 3520 TOTAL = 549?_,%0 height = 4ft far surface arca




I STORM DRAINAGE |
1 see calc's by J. Brannin |
CLFAR AND GRUB
Area Unit Price
e ) [acre) {acre) Cost Assumptions
Length [f] = 3385 * Prop. Total width = 52ft
ength [ft) 3 2.8 $5,000.00 514,243, e
Width (ft) = a7 *length = hath sides of roadway for full length of
- - cross streets and existing D/W's = 4200
1455 +141) -245 = 3355
TOTAL= 2.8 TOTAL = $14,249
SILT FENCE
Length
{I.£) Unit Price (Lf.) Cost B Assumptions
* fill along CHE SIDE FOR B = 13506; £ afong TWAO SIDES
FOR E = 3500 ft; '
8 Length {If) = 1350|ONE SIDE 1350 $6.00 $17,200] ¢+ 135003500
E Length {if) = 750|TWO SIDES 1500
| TOTAL = 2850 TOTAL = $17,100
RAISED PAVEMENT MARKERS
# TYPE 1 alang #TYPElfor | #TYPE2 alnng #TYPE 2 for lane Unil Price
median lane stripe median stripe (HUND) Cost Assumptions
* Aleng Medhan: (3) TYPE 1 per 16ft length; [1)
Length for Line Striping (f) = . 4200 20 263 240 394 $250.00 $2,A56| TYPE 2 par 161t length *
Lane Stripe: {2) TYPE 1 per stripe; (3) TYPE 2 per
Length Alorg Median_ (ft) = 1840 $350.00 42,218 |5tripe; Stripe spacing = 206
== *Length for striping = 2100 » 2 =42001t
*Lenpth along median = (1795x2) + 250 for two
TYPEL1TOTAL= 9RI|TYPE 2 TOTAL = 634 TOTAL = §4,674]left turm lanes st 2500t ea, =3840
CLEARING LIMIT FENCE
Length
B {1.6.) Unit Price (I1.£} Cost Assumptions
* opposite side of raadway of It fance
|5 Length (19 = 7DC{ONE SIDE 700 00|  S2Em0
E Length {If) = 0
TOTAL= 700 TOTAL = $2,800|




Bid Tabulation
LaCEY Gpntmet Numuer: Contractor: Enginzer
Exderal Aid Project Numbar. DO-NOT-HODIFY
WEDOT Contract humbar: DO-NOT-MODIFY
115 Contiact Numbar: DO-NOT-MODIFY
Frapared Sy-JMEEIM
Checked By WA
Prepared Oate: Octoter 9, 2008
PHASE 7-COLLEGE STREET IMPROVEMENTS
Quantity  |Unit Item ID Item Description Unit Price |Extended Price |Pravision COMMENT
1 s " {02010 |Mabikzation $304,652.00 $304,652 00| WSDOT 1-08 7% => D.07 x 4,352,164 = $304,852.00
1 L& 167010 |SPCC Plan $5,000,00 55,000.00[WSDOT 1-07 - B
L8 801-010 | Temporary ‘Waler Pellution/Eresion Contral $30.000.00 $30,000.03{WSDOT B-01 0%
1950 IF 401080 |58 Fance $6.00 “s11,700.00)CTY 801
0] DAYS ESC Lead $100.00 $6,000.00
1850 LF 830040 [Clzaring LJmk Fenee $4.00 £7,B00.00)CITY 2401
1 L5 110010 |Froject Termporery Traffic Contral $100,000.00 $100,000 00| WSDOT 1-10 T
T wee| OWR 110030 | Flaggers and Spotters 536,00 $114,000,00[WSDOT 1-10
a60 sF 110-100 | Construction Signa Class A 520,00 316,000.00WSDOT 1-10 ”
1 s 201090 | Glaaing and Grubbing $13,500.00, $13,500.00] ity 201
[ 15 202000 | Removal of and O 575,000.00 575,000 D0fCITY 2-02
1300 5 Siiewak and Driveway Removal $10.00 $13,000.00
1050 LF Cwb ond Gulter Removal $5.00 $9,750,00) -
862 sy Approach Removal $15.00 §12,500.00}
) 705 oY 23030 |Roadway Excavation Indl_ Haul 520,00 515,300 00 GITY 2.03
285 cy HIF0F0  |Gravel Botow bnel Haw! $20.00 55,700.00{\WSEOT 902
1081 cyY 203060 |Embankmenl Compaction 35.00 5, 300,00/ CITY 2-03
3010 ™ 404020 | Grushad Surtacing $26.00 ) co[wsCOT 2.04
4108 ™ 304-050 |HMACL (2" PG 64-22 $90.00 $376.700.COJCITY 5-04
B0 ™ Comirercial HMA 3940.00 58,400.00[WSDOT 5-04
512 ay |6 Ineh Gement Gone, Drveway Entrance | $40.00 $20,500 DU| AP 806
2160 LF 213010 | Joint Trengh $30.00 $84,500.00|CITY 213
99 oy 213020 |Vaull Excavation $25.00 $2,500.00]CITY 213
=] EA Elecincal Service Comversion $4.000.00 $52,000.004CITY 2-14
) IS 205030 | Tranch Safety System $10.000.00] $10,000.00]GITY 2-06
50 HR Uity Patholing $100.00) $6,000.00{CITY 708 "
15 en 705100 [CatohBasiaTypel $1,300.00 $10,500.00§CITY 7-05 [Storm
] EA 705410 |Calch Basin Typu 1L $1,750.00) $14,000.00)CTY 7-05 {Storm
4 A 705200 |Caleh Basin Typs 2 - 48 In_ Ciam. $3,000.00) $12,000.00{cITY 705 Stom T
2052 IF 704-057 |18 Inch Diamealer Slorm Sewer Pipe $55.00) $145,100.00[CITY 7-04 Storm- add 10/t to pipe cosis to GWET bedding and bagkl
7580 LF 304030 |Gament Cone, Trafiic Curb $15.00 ssz000fwsoorece | T
3800 LF 804-040  |Cemant Cona. Tratfie Curb and Guiter $15.00] 558,500,00[WSDOT 804
300 LF Doubk: Faced Cemert Conerels Traffic Cutb $40.00] $12,000,00[wHP 8-04
3910 av 814-070 | Cemuit Concrete Sidewa $30.00 $117,300 G0JCITY 814
16 EA d14-040 Cemend Concrele Sidewa k Hamp $1.,250.00 S20,000.00JCITY A-14 T
[ [ BOR-130 | Lawn an Landscape Restoretion 525,000,00) 525.000.00|GSP £.05 i
1050 oY 502200 | Topsoil Type A 335,00 $36,000.00a5P 802
3538 cv 802121 |Bar Muich T saa.00 $123,800.00fa5P 202
0322 AC 801040 | Seeding, Feitlzing, ant Mulching $3,000.00 $2,600.00PWSDOT 801
160 “EA 80277 | Slreot Trens $400.00 $54.900 00fGEP 802
11 [ 802777 | Trew Grates $200.00 569,100 00}GS® 8-02
1 LS 2377 Shrubs and Planis $16,080.00| $16,100.00|GSP 3-02
1 15 803030 | igation Systam $65,500.00 $65,800.00|Gse 8.0 )
5 EA B03-100  |Imrigation System Modiizaton and Adjusiment $1,000.00 £5.600.00|CITY 8-03 approx. (1) for evary 5 homes along College St
1 s T820-042  |Luminave System $144,400.00) $144,400.00[CITY 8-20
72|  HUND 600050 [Raised Puvement Morkes Type 1 $250.00 $1,600.00[WSOOT 8-09
T B0D-040 | Raised Paverment Marker Type 2 $350 00 1,300 C0[WSDOT .09
5000 SF Cone. Retamning Wallw! Archiectural Surface $110.00 $550,000 00 [WSDOT 602
3627 LF BP2057 | Plastiz Wids Line 51.00 £31,600.00{WS0OT 8-22
a 23 822200  |Plastic Traff: Latisr $60.00 3490.00]WS0OT 822
4 EA 822180 |Piastis Traflic Arraw $15.00 $300.00}WS00T 822
12 EA | 22z0ey |Plastio Bioydy Lane Bymbol $126.00 $1,600.00jWSDOT 8-22
) 3 822040 |Plastic Siap Line $5.00 $250.00{CITY .22
3900 LF 222010 | Temporary Pavermnant Madking §0.25 $1,000. 00 WEDOT 823 same value as Temporary Pavement Marking = 3900t
3900 LF 423015 |Remeving Temporory Pavement Marking §010 $390 00 [WSDOT B-23 locate al each intersection
3 EA 813040 |Monument Case and Gover 540000 1,200 00]caTY 812
1 MC 104-100  {Marar Change $20,020.00 S20,000,00
1 Ls 104100 |Miscellarcous Rems $33,300.00 $33,300.00}wsDOT 1.0¢ -
Schedule A Sublolal 2,091,822 00}
0% Conlingancy: F548,564.40
12% Gong. Engirser; $355,018.84)
PSE Conwersion: $66,100.00
Right-af-way £760,000.00
Schedule Tolal $4,754,305.04)
Praject Summary Schadule Contract Subtetal: $4,004,305.04
Sohedule Right: ot way: $750,000.00
$4,754,305.04

1 hareby comily this to be 2 bue and cones! labulztion

of bids received wnd opened on

Signature




COLLEGE STREET IMPROVEMENT #034709 COST
ESTIMATE
PHASE 7
STA 115+50 to 135400 = 1950 LF C1 Section = 1850 |
HMA | Section C1);
Volume {c.y.) = Tons
(aren {3f] % = Volumef [CYeT Valurme Calculation
length {LE) /27) | C¥ To T Factor Factor] Unit Price {tons) Cost [refer to C1 typical cross section)
HM#A WEARING COURSE (2" DEPTH) | 626 2.05 1283 $50.00 $135,483 ([26+26)*(2/12}*1950)/27 = 626]
HMA LEVELING COURSE [ 4" DEPTH) | 457 2.05 938 $90.00) $84,302 (19°(4/12)* 1950)/27 = 457
HMA LEVELING COURSE (DEPTH VARIES) 958 2.05 1965 S90.00]  $176,823 {[8.2145.06)* 1950}/27 = 958
TOTAL {tons) =} 4186/ TOTAL = %376,698
CRUSHED ROCK {assume Section CL):
Volume [c.y.) = Tons
(rwa (sl x = Vchurref {CYeT Volume Calculation
length (143427} | CY To T Factor Faclor) Unit Price (tons)| Cast (refer te C1 typical cross section)
CRUSHED RCCK (12° DEPTH) for Road 1481 1es| 7| $35.00] 568,476 1205 scgment length =19504/27 = 1481
CRUSHED ROCK (2" DEPTH) for Driveway 24 1.85 a4 25.00 $1.088 {[2/12)" D/W area =3810)/27 = 24
CRUSHED RUCK (1" DEPTH) for Sidewalk T 123 1.08 227 25.00 ss,ﬁt o
TOTAL (tons] = 3010 TOTAL $75,245 bt01120 (midwsii 3735 3910300 entranc ST 173
ROADWAY EXCAVATION
Volume [cy.} =
H-5ECTION farcafsflx  leagih Volume Cakculation
] ARFA (SF) | LENGTH (LF) (1£) £27) Unit Price {c.y.) Cost (refer to C1 typical cross section)
C1= 10.54 1950 761 520.00 515,224 [10.54*1950)/27 = 761}
T Sub total =| $15,224
MEDIAN
Area {57} = Jo.1 [ i | 5 $20.00 $99 (0.1°1340}/27 = 5]
Lenth (If} = 1950 L.F. - 11Cft for two madian braaks @ ~55it/break - SO0 for two
left turn lanes @ 250/t ea = 1340
: T SRR Sub total = 599
[ ToTAL(cydd 766 TOTAL =] $15,324
] | | | |
CURE AND GUTTER REMOVAL
Length Unit Price
{L.f.) {I..} Cost Assumptions
C1 Length [If]= 1950 B B 1950 $5.00 $8,750[C1=CeG 1IN FILL ON CINE 5IDE ONLY PER X-SECTION
TOTAL =| 1950 TOTAL = 59,750
I |
SIDEWALK AND DRIVEWAY REMOVAL
Length Area
L.} [sy.) Unit Price [s.v.} Cost Assumptions
[EewaLs wbTh < 6F7
Length (i} = J 1950| | | 1950 1300 510.00 §23,000|c1-5ab w0 Fun ca e 5108 DNLY PER K SECTION
TOTAL 1300 TOTAL = $13,000
APPROACH REMOVAL
Length Area
[{EA] {s.y.) Unit Price {s.v.) Cost Assumptions
DAY REMOYAL fof] = 3946 3946 862 $15.000  s12.927 :,?“; e S rbtorte o
D/W REMAR [sf) = 3810 3810
TOTAL = 7756 TOTAL = B62| TOTAL = $12,927




FIABANKMENT COMPACTION
FIEL 1N REMOVAL OF 0/W AND APPRDACH Assumptions
*DA AND APPROACH DEPTH = 0,5t
*see “Driveway Removal Areas” 13l for braakdown
Volume [c.y.) = of areas
(area (sfin  depth
(LE2T Unit Price (c.v.)} Cost
DWW REMOVAL {57} = 3346 73 $5.00 s/18
W REMAIN (sf] = 3810 71
SUB-TOTAL = 144 Sub total = 5718
FILL IN REMOVAL, DF CLRB AKD GLTTER
Volume {c.y.} =
sength x width x
depth {h)y27 Unit Priea (c.y.) Cost Assurmptions
Cllength {If) = 195D, 81 $5.00 $406| "izngth from curb/gulier remeval
*gutter width = 3,51 and deptn = 0.75k
SUB-TOTAL = 81] Sub total <] 5406
FILLIN REMOVAL OF SICEWALK
Volume {cy.) =
(et x width x
d=pth (2T Unit Price ey ) Cogt A p
Cl I,p@ {if) = 1950 81 55.00 MEE *sidewalt width = 6t and depth = 0.33 ft
SUB-TOTAL = Bl Sub total = $406
CURB, GUTTER, AND SIDEWALK
Volume {cy.) =
larea(sfx  length
143 f27) Unit Price {c.y.) Cost Volume Calculation
1 *assume 1t dapth
C1 Length (If) = 1950 10.31 745 $5.00 $3,723
SUB-TOTAL (c.y.) <] 745 Sub total 2| %3,773
| TOTAL EMBANKMENT COMPACTION 1051] TOTAL =] 45,254
GRAVEL BORROW |NCL. HAUL
Volume (c.y.} | Unit Price (c.y.) Cost Assumplions
Embank. Cemp. [e.y.] = 1051 285 520.00 45,691 | *assume all exavated material can be used for
embankment compaction
Roadway Excav. (c.y.] = 765 * Rorrow = Embank campacticn
TOTAL = 285 TOTAL = $5,SB.'1.I ReoadzmyExcavation
COMMERCIAL HMA
Volume {cy.) Tans
[length x widih « = Velurme/ [CVaT
depth [it}/27) | €Y To T Factor Factor] Unit Price (tons)| Cost Assumpticns
*HMA depth = 2in = DI7H
S ol Wrhvuways te Remsin il (1L} = 381 2 205] 60 $140,00 58,380 «assume 101t fength for approach
Assumed Approach length [ft) = 10 ;:“ mm::u;::;:ﬂl:u:? b for"Sum of
[Depth {ft} = .17 * Add 5205t for RELOCATE D/W's
Raloeate D/ 8 1) ] 920
| TOTAL 60 TOTAL = 48,380/
6 in CEMENT CONCRETE DRIVEWAY ENTRANCE
Area
o S Jdew)  fUnitPrice(sy)l  Cost Assumptions
*Entrance width = driveway width + 51 PER Dfw
Sumn of Drisswws 12 Raran widdhe () - 381 512 $40.00 $20,489|* 16 D/W's lSee Divewayfemovalineas Tab)
* Arwa = (tum of enfrance widths 2 l=ngth)/a
Length {1t} = 10 *10 lergth
i TOTAL = 512 TOTAL = $20,489




CURB AND GUTTER
Length LInit Price
i [(RA] [LE) Cost Assumptions
1950x 2 w 3900 Lf, = curb/putter length for removal
Length {If) = 3800 3900 $15.00 558,500
TOTAL =| 3500 TOTAL = 558,500/
TRAFAC CURB
Length Unit Price
{14} {LF.) Cost Assumptions
"""""""""" ) o T *Traffic curb runs along median *langth =
roedian length » 2 [both sides) = 1340x 2 = 2680ft
Langth {If) = 2680 2680 $15.00 $40,200
TOTAL = 2680 TOTAL =] 540,200}
‘DOUBLE FACED CEMENT CONCRETE TRAFFIC CURE
- . Tength Unit Price
B L0 {14} Cost Assumptions
o *Two beft i kanes at madian broaks = 1500 x 2=
Length (If} = 300 300 $40.00 $12,000|- i 5
TOTAL 300 TOTAL = 512,000
CEMENT CONCRETE SIDEWALK RAMP
Unit Price
(ea.} Cost Assurptions
= “]“_ = o T *2 ramps a1 Timersection NOT at median break; 6
# of Rarnps 16 16 $1,250.00 $20,000)4 T- i
1 TOTAL = 16 TOTAL = £20,000
SIDEWALK
Length Area
3] (v Lnit Price (s.y.) Cost Assumptions
Length (If) = i 3900 3519 3910 $30.00]  $317,300|" Stdewalk width =100 "0
2 = 3900 Lf. - REMAINING driveawary widthe =
Sum of remaining D/W |SIDEWALK LENGTH
WIDTHS = 381
Width ()= “10 ) ) X
[ TOTAL = 3510 TOTAL =|  $117,30D
STREET TREES
#of TREES  |Unit Price (¢a.) Cost Assumptions
Madian Langth (1) = 1340 3 500,00 $15,334] “tre spacing = 351 OC. Mo
on both sides of roadway 2nd in median
Raadway Edge Length (ft] = 3000 111 5$400,00 $44,571
TOTAL = 150 TOTAL = 459,806,
TREE GRATES
#of TREES | UnitPrice {ca.) Cost 5
| | 111 $B00.00 $89,143|*one grate for each tree along roadway edge
| TOTAL= 111 TOTAL = 80,143




SHRLBS AND PLANTS

Area
{s.f) Unit Price [s.f.) Cost A
Median Length (ft) = | 1340] | 10720 $1.50 $1B,080] * shrubs and plants in median only < - 1t fer
Median Width (ft) = | A | cutl = 81t width
TOTAL= 10720 TOTAL =|  $16,080
IRRIGATION
Area
L . (5.8} Unit Price {s.f.) Cost Assumptions
Medlan Area {s.f.) = | 10720] I 26320 $2.50 $65,800|* median width = 9t - 1 for curl = Bt *140
[Rosdway Edge Areafs.t)= | 15500| | s.f. per trag aling roadway = 140x 113 = 15540 5.f,
TOTAL = 26320 TOTAL = $65,800
TOPSOIL
Volume (cy.] =
flength x widihx
depth fFellfe? Unit Price {c.y.] Cost Assumptions
, = = * 18 in = 1.5ft depth for entire madion and roadway
Median Area [s.£) = 10720 598 5.
""""" Areajsf) £35.00 320341 edge trows (ftedit (ree well) —=> 16 5Mx 111 broes =
Median Depth [it.) = N 15 1776 8.1 =6
Roadway Eilge Trow Aroa (b = ns;l 99 $35.00 $8,467|in = 0.5t depih far ewbankment/excavation limits
-------- = ] wadway Edge Tre Area = 16sfx 111 trees = 1776
|Roadway Edge Depth (Rl | 1 sf *Embanlk/Excay]
Embank/Escav Area [s.6] = 14053 260 535,00 59,103 Argw = 4.5t {width) x 39100 [langth) - 1776sf
: = {(Roadvay Edge Tree Area) = 14053
bank/Excav Depth {fi) = 0.5
DAW Removal (5.1) = 3946 73 $35.00 $2,558
DfW Remaval Depth (ft) = 05
TOTAL [¢.y.} o 1028 TOTAI = $35,977
SEEDING/MULCHING/FERTILIZER
Arca Unit Price
| ) {acre] (acre} Cost Assumptions
Embank/Exeav Area (s.F.) = | 14053] ] | 0.32 $8,000.00 $52,591|*seeding/Muiching/Fertikizer ares = Embank/Excav
| TOTAL =] 0.22 TOTAL = $2,581]Ares
BARK MULCH
Volume {cy) =
flength X width x
depth ()27 {Unit Price {c.y.| Cost Assumptions
Madian Area (sfl= — 0720 ) B 3538 $35.00 $123,816 *median only
Median Depth (ft.) = 0.33 |* depth = din = 0330
TOTAL 3538 TOTAL =|  $123,818]
JOINT TRENCH
{ Length Unit Price
plET = — e # of Crossings {L.F} (1.£.) Cost Assumptions
Length (1) = 1950 2 2150 $30.00] 464,496 o0l o one side of madway
= crazsing every 00N =
- praposed RAW = 82/ width
Trench Spacing {ft} = $00) “Lenglh = [3 5 82) 4 1650 = 21504
RV weigth (fg) = a2
TOTAL =] 2150] TOTAL = 4,496/
ELECTRICAL CONVERSION
o T s Unit Price [ea.) Cosl Assumptions
*Counted addresses on "Collegs 5. Driveway
| Tabulation™ sheet that Fall within limits of Phase 7 -
= i FULL TAKES to obtaln number of conversions
K of Ca - .
L Iarson ; = S4000.000 3920001, , 1.4 $1000,00 to comversion unt pice to cover
cost of service brench
TOTAL= 23 TOTAL = 592,000




VAULT EXCAVATION
Volume {c.y.] =
{flength x width x
# of Crossings depth [H]}/27  |Unit Price [c.y.) Cost Assumptions
*only on one side of readway Texcavale
Length (ft) = 1850 2 81 525.00]  $zazgfiren= 1S xishevey B0
’ i ta area = 7it x 7R at every crossing
8 *excavation depth = 4t =
Vault T;;:nglﬂl: ED: 18 Volume = [# crossings x depth x excavate area)/27
' TOTAL (cy.) = 53 TOTAL = $2A474
PSE CONVERSION COSTS
Unit Prica (L1} Cost
Length |ft) = 1950] [ | [ $28.25 $55,028|
| T0TAL =] 1950 TOTAL =]  $55,083)
STREET LIGHTS
A #of Lights Unit Price (ea.] Cost Assumptions
. i - P
Length {f) = 3900 26 ssso0.00]  g1aaays] il leneth oth sides of oaduay = 1950 x 2~
I:Jghl Spacing (i) * 2400t spacing -
s 240 - add 30 lights to cover costs for intarsaction
TOTAL= 2 TOTAL = | $144,375) 4,
PLASTIC WIDE LINE
Unit Price (I.f.} Cost A jons
Length [ft} = 3627 $1.00 $3,627 |* length = (195042) - cross strect widths
TOTAL 3627 TOTAL = $3,627]" cross street width total = approx 23R
PLASTIC TRAFFIC LETTER
_ Unit Price (ea.)| Cost Assumptions
# lutters = 8 $60.00 $480]* "ONLY" por left turn lane x (2) left turn lanes = 2;
TOTAL =| ] TOTAL = $480[2 %4 = Bletters
PLASTIC TRAFFIC ARROW
! Unit Price (ea.) Cost Assumptions
" Arrows = [ $75.00 $300)* (2] arvaws per left turn lane x (2) left turn lanes =
TOTAL = 4 TOTAL = $3vg}é
PLASTIC BICYCLE LANE SYMBOL
Unit Price (ea.) Cost Assumptions
# Symbols= 12 $125.00 51,5000 " {1) at after each break in bike lane al intersections|
TOTAL = 12 TOTAL = §1,500|" 12




PLASTIC STOP LINE

Length
__ v {Lf.) Unit Price (1.4} Cost Assumptions
_ #t Stop Lines = 5 50 55,00 5250]* (1) at each intersection =5 .
Lane width if1] = 10 assume lane width = 10 f
TOTAL = 50 TOTAL = $250
TEMPORARY STRIPING
Length
i {I1.£} Unit Pries {I.f.) Cast Assumptions
Length {it) = 3900 3300 50,25 $875|* only lane striping = 1950 % 2 =3900
TOTAL 5 3900 TOTAL = $975
RETAINING WALL
Area
{s) Unit Price {s.4.) Cost Assutnptions
Lenath of wall i) = | | { 5000 $110.00|_ 5550,000] assume wall starts at 126150 and runs to
Aviz. Helght 1 | I roundabout at 136450 = 1000 fi * fwg
TOTAL = 5000/ TOTAL = §550,000 height = 5f1 for surface area
| STOAM DRAINAGE |
| see calc's by J. Brannin |
CLEAR AND GRUB
& Area Unit Price
{acre) {acre) Cast Assumptions
Length (ft} = 3172 3 55,000.00 $13,472|" Prop. Total width = 921t
¥ Improvement wicth = 55ft
Width [ft}= 37 # length = both sides of roadway for iull length of
segment - cross streets and existing D/W's < 3900
TOTAL =| TOTAL = 413,472 |(381474) -273 = 3355
SILT FENCE
] (L£.) Unit Price (L) Cost Assumptions
* fill alorg OME SIDE FOR C1 = 1950
C1 Llength (Ify = 1950 ONE SIDE | 1950 $6.00 $11,700" Length = 1950
| TOTAL 1950 TOTAL = $11,700
RAISED PAVEM ENT MARKERS
HTYPE 1
along HTYPE1for | #7TYPE2along | # TYPE 2 for lane Unit Prica
median lane stripe median stripe {HUND} Cost Assumptions
* Along Median: {2) TYPE 1 per 16ft length; (1) TYPE
Lemgth for Line Striping {it) = 1950 556 122 159 183 $250.00 $1,79502 per t6it length * Lane
Stripe: (2) TYPE 1 per stripe; (3) TYPE 2 per stripe;
Length Along Madian {11) = 3180 $350.00 $1,395 |Striee spacing = 20t
e Langth for striping = 1950 % 2 =3900R
TYPE1 *Length along madian = {1340x2) + 250 far two left
TOTAL = 71B|TYPE 2 TOTAL = 387 TOTAL = $3,131]turn tanes at 250ft ez, =3180
CLEARING LIMIT FENCE
Length
(1£) Unit Price  (1.1.) Cost Assumptions
Length (ft) = 1950 1950 $4.00 57,800|* onposhte side of raadway of <At fence
TOTAL 1950 TOTAL = $2,800
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COLLEGE CORRIDOR STUDY -- PUBLIC INPUT

1. How did you learn about tonight's Open House?
O Direct Mailing 0O Friend / Neighbor
O Newspaper O Other:

2. What situation describes you best:
O Ilive/work adjacent to College Street
3 liive/work in the general vicinity of College Street
O3 | commute along the College Street Corridor
3 Other:

3. How would you rate the current congestion/safety of College Street?

Mode Poor  Below Average  Average  Above Average  Excellent
Motor Vehicle O a a a a
Bicycle a a 0 a O

Pedestrian ) a 0 m) m)

4. Do you agree with the proposed plan? What changes would you make?

5. What phase would you like to see constructed first?

1st
2nd
3rd

6. When would you like to see these improvements constructed?

5-10 years d 156-20 years OJ
10-15 years a 20 + O

7. Comments / Suggestions?

November 5, 2008
4:30 to 7:30 pm
Mountain View Elementary School



COLLEGE CORRIDOR STUDY

Public Feedback Summary — Combined from Oct. 9 and Nov. 5

1. How did you learn about tonight’s Open House?
O Direct Mailing (73)
U Newspaper (33)
Q Friend/Neighbor (7)
Q Other: (8)
School Flyer (4)
Online (2)
Radio (1)
City Staff (1)

b=

2. What situation describes you best?

I live/work adjacent to College St (61)

I live/work in the general vicinity of College St (39)
I commute along the College Street Corridor (29)
Other: (8)

Own property on 22" Ave

Walk and Bicycle

Have regional focus on alternative transportation
Elderly mother lives adjacent to College

Sister lives on College

Daughter goes to Mt View Elementary

Lives on other side of Ruddell

unspecified

o000

S AR e

3. How would you rate the current congestion/safety of College Street?

College Street Current Conditions - Public Rating Results

60
o 50
()]
e
o 40
a _ ] @ Motor Vehicles
(]
E 30 O Bicycles
g M ® Pedestrians
g 20
5
= 10

i

S <
S O & O X
(g}\ 4@ QQ)&% $?‘ Q
< i v o°
v Q
Congestion/Safety Value




4. Do you agree with the proposed plan? What changes would you make?
O Agree (58)
O Disagree (14)
Suggested changes include:

5. What phase would you like to see constructed first if funding becomes available?

Increase Bike Lane width (7)

Signalized intersections instead of Roundabouts (3)
No Landscaping (3)

Roundabouts are good solution (3)

More and/or lighted crosswalks (2)

Signal at 22" instead of Roundabout (2)

Turn Lane instead of Median (2)

Position Roundabouts where most traffic turns (2)

Use shrubs instead of trees in median (2)

Make College a one-way street (2)

More Bus Shelters and Benches (2)

Move 16™ Roundabout to 14™ 1)

4-Way Stop at 22" (1)

Install Roundabout at 37" 1)

Turn Lane instead of median between 19™ and 22" (@)
Crosswalks near Bus Stops (1)

Consider pedestrian overpasses at Mt View and 16™ (1)
Install Roundabout at 22" as soon as possible (1)
Green line — connector roads should be priority (1)

These improvements would be great asset for growth of the community (1)
Concern about financing given current state of economy (1)

The following construction phases are ranked in order of popularity

COo00000

Phase 1 - 22" and College Roundabout

Phase 3 - 16" and College Roundabout

Phase 2 - 29" and College Roundabout

Phase 4 - Corridor section between Lacey Blvd and 16™ Ave
Phase 5 - Corridor section between 16™ and 22"

Phase 7 - Corridor section between 29" and 37"

Phase 6 — Corridor section between 22" and 29"

6. Comments/ Suggestions?
Some comments and suggestions include:

Widen Bike Lanes (4)

Install Signals instead of Roundabouts (4)

Drivers do not yield right of way in Roundabouts (4)
Concern about tax increases (3)

Make College safer for Pedestrians (3)

cont’d



Turn Lane instead of Medians (2)

Install flashing crosswalks (2)

Reconsider Landscaping due to cost

and long term maintenance (2)

Use shrubs instead of trees in median (2)

Well conceived plan (2)

Build as soon as possible (2)

Interest in environmental impact (2)

Lower Speed Limit (2)

Elderly and young drivers not familiar with Roundabouts (1)

Install flashers in Pedestrian crossings at Roundabouts (1)

Make Bus Stops and Public Transportation more attractive (1)
Concern about emergency vehicles once improvements completed (1)
How will traffic be affected during construction? (1)

Open up dead ends on side streets (1)

How is property value affected? (1)

Concern about increased traffic noise (1)

Address need for Pedestrian education (1)

Much needed project to alleviate congestion and increase safety (1)
Roundabouts are a waste of tax dollars (1)

Existing street adequate except for cross traffic turns (1)

Street tree additions, especially in median, look good (1)

Encourage more use of Ruddell, Carpenter, and Boulevard (1)
Incorporate Pedestrian overpasses (1)

Extend school zones (1)

What is the progress of the Mullen Rd extension?

Thanks for being so prepared, and having so many available to answer
questions. (1)

I trust a red light more than a yield sign to stop traffic for children (1)
Thanks for the opportunity to see what’s going on (1)

Make the left hand turnouts long enough for at least 4 cars (1)
Provide right turn only lane from Lacey Blvd to College southbound (2)
Provide as many as possible left turns (1)

How many million will it cost and who will pay for it? (1)

I agree with the plan 100 %, it is very much needed (1)

I would like to see fewer roundabouts in Lacey, not more (1)

School Bus movements should be considered (1)

Leave the midblock crosswalk at the School (1)

As is, College St is dangerous and poorly lit (1)
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724 Columbia Street NW, Suite 140

WHPaClﬁt Olympia, Washington 98501
360.754.3375 + fax 360.754.1195

TECHNICAL MEMORANDUM
Date: December 10, 2008 Rev 4/17/09 RE: Bike Lane Technical Memorandum
To: Martin Hoppe, P.E., PTOE From: Scott Sawyer, P.E.
Company: City of Lacey Title:  Sr. Project Manager
Phone:  36(0.438.2681 Phone:  360.918.5305
Fax: 360.456.7799 Fax: 360.754.1195

Address: 420 College Street SE

Lacey, WA 98509-3400 Project #: 34709

Project
Name: _College Street Improvement Report

Purpose

The purpose of this technical memorandum is (1) to address the public opinions concerning the space
provided for bicycles, and (2) to present the costs associated with widening the roadway four feet to
provide space for a Class II, five-foot wide bike lane.

Summary

The City of Lacey held public open houses on October 9 and November 5, 2008 to present the preferred
design for College Street and to give opportunity for the public to voice comments and concerns. The
City received some public concerns about the

width provided for bicycles. e =
Because of these public concerns, the City asked = S ot
WHPacific to prepare cost estimates for increasing =

the curb to curb width to provide space for a Class
II bike lane. We estimate the total additional costs |,,...:
at $1.7M to provide Class II bike lanes. Also, the
five-foot bike lanes require full parcel acquisition

of three additional homes sites.

! St Martins
Lacey Park
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Vaadand Creek
Community, Park

38 pyJsade)
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Previous Work

Previous study work resulted in a report, “College
Street, Evaluation of Options”, August 2005. This st e
report documented a comprehensive alternatives :
analysis that scored and ranked ten options (nine el
build and one no-build) for improvements to Yelm Hay SE| S A s g Patl
College Street that addressed the corridor needs.
The report recommended Option 9 as the preferred
option, because it best provides a blend of corridor capacity, cost, neighborhood connectivity, non-
motorized uses, and corridor aesthetics. The cross-section included a planted center median to control
access and provide space for left-turn lanes at key intersections; wide sidewalks with tree wells to

2 =28 P jleppnd

45th Ave SE -
A5th Ave | | rave 3
Park 5 Mulien RS

35 15 3bajjop

Figure 1 - Vicinity Map



Technical Memorandum — Bike Lane Widening
Page -2 -

promote walk-ability; space for commuting bicycles; and roundabouts at major intersections to provide
intersection control. The overall right-of-way width of 72 feet widens to 76 feet at left-turn lane
locations.

The current study work began in February 2008 and consisted of the following tasks:
e Alternatives Analysis to define the recommended dimensions of the cross-sectional elements;
®  Horizontal Alignment and Right-of-Way to define the recommended alignment;
® Neighborhood Circulation and Access to define recommended changes to street access and/or
driveway access; and
e [mprovements Phasing Plan to estimate project costs and define recommended phasing for the
improvements.

WHPacific prepared an Alternatives A
Analysis  technical ~memorandum, | Zgi=r | ,
dated April 11, 2008. The %ﬁqfﬁf} S B
memorandum presented ranges of P : Reasb
dimensions  for roadway  cross- | -
sectional elements (median width, left-
turn lane width, through-lane width,
space for bicyclists, planter/tree well
width, and sidewalk width), and
recommended a proposed cross- RECOMMENDED MODIFICATIONS

-
P}h
- ﬁl'

>
b

e o
e

section for College Street for use in e e
subsequent Study work. The Figure 2 - Recommended Alternative
recommended cross-section is shown in Figure 2.

The Alternative Analysis technical memorandum recommended shared roadways with a 14-foot outside
lane for two principal reasons, (1) there is a multi-use trail (Chehalis-Western Trail) paralleling the
corridor to the west, and (2) the 14-foot outside lanes reduce right-of-way impacts — less home
displacements and less costs. The recommendation was supported by the expectation most bicyclists will
be Type A users (advanced or experienced riders), as defined by the AASHTO, Guide for the
Development of Bicycle Facilities.! The recommended width matches bike routes on shared roadways
used by the City of Lacey (enhanced Class III routes).

The Alternative Analysis technical memorandum recommended 11-foot travel lanes as a practical
minimum width (since the 10-foot lanes provide no buffer for trucks and/or buses considering their width
from outside of mirror to outside of mirror).

WHPacific subsequently prepared a Horizontal Alignment and Right-of-Way Limits technical
memorandum, dated July 28, 2008, to determine the horizontal alignment with the least impact to right-
of-way for the cross-section shown in Figure 2.

The least impactful horizontal alignment by segment is:
e Segment 1 - Aligned against the existing easterly right-of-way line;
e Segment 2 - Aligned against the existing westerly right-of-way line;
e Segment 3 - Aligned against the existing easterly right-of-way line; and
e Segment 4 - Aligned against the existing westerly right-of-way line.

2AASHTO, Guide for the Development of Bicycle Facilities, 1999, page 6.



Technical Memorandum — Bike Lane Widening
Page -3 -

Cost Evaluation
Approach

We evaluated the additional costs for widening the curb to curb dimension to provide space for Class II
bike lanes. We used the same approach for determining the least impactful horizontal alignment as
documented in the Horizontal Alignment and Right-of-Way Limits technical memorandum. We widened
the overall right-of-way width from 82 to 86 feet to provide additional space for the bike lanes.

Findings
The least impactful horizontal alignment is not affected by the additional right-of-way width. The
alignment by segment remains as stated above.

The five-foot bike lanes require full parcel acquisition of 3more home sites. The bike lanes also add
construction costs (additional roadway and minor retaining walls behind the sidewalks), and right-of-way
costs.

The three additional full parcel acquisitions are shown in Tables 1 and 2. The estimated construction
costs are approximately $500,000. The estimated right-of-way costs at roughly $1.20 M are shown in
Table 3.

We recommend $1.7M as a reasonable planning level estimate to provide five-foot bike lanes. This
equates to approximately $210 per linear foot using a project length of 8,100 feet.

Table 1
Full Parcel Acquisitions for Structures and/or Driveways Impacted (Including Roundabouts)
Segment Current Full Takes Additional Full Takes Evaluated Full Takes
1 3 1 4
2 8 2 10
3 5 0
4 7' 0 7'
Total 23 3 26

1. Assumes a full parcel acquisition is not required for the apartment buildings at 1510 College Street SE, assuming three
building can be remodeled to remove six end units.

Table 2
Additional Full Parcel Acquisitions Due to Bike Lane Widening'

Parcel Number Site Address Existing Parcel (SQFT)
58090006700 4513 29" Court SE 10,693
84850000100 2602 College Street SE 21,162
11828220205 4805 27" Lane SE 5,283

1. Each parcel is impacted by encroachment on an existing structure.

Table 3

Estimated Right-of-Way Acquisition Costs (Including Roundabout Impacts)

Segment Current Cost Additional Cost Evaluated Cost

1 $1,501,194 $374,701 $1,875,895
2 $3,042,376 $747,998 $3,790,374
3 $1,912,530 $61,164 $1,973,694
4 $3,141,860 $20,703 $3,162,563

Total $9,597,960 $1,204,566 $10,802,526



