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Stakeholder Acceptance

The undersigned parties, including all members of the team from WSDOT, concur with the Interchange
Justification Report Methods and Assumptions for the SR 3/SR 304 Bremerton Interchange Improvements
project as presented in this document:

(1) Participation on the Stakeholders Committee and/or signing of this document does not
constitute approval of the SR 3/SR 304 Bremerton Interchange Improvements project
Interchange Justification Report.

(2) All members of the Stakeholder Committee will accept this document as a guide and
reference as the study progresses through the various stages of project development. If
there are any agreed upon changes to the assumptions in this document a revision will be
created, endorsed and signed by all the stakeholders.

At the time this Methods and Assumptions Document was signed, the latest version of the
WSDOT Design Manual Chapter 550 was dated July 2014.
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Acronyms

EB Eastbound

FHWA Federal Highway Administration

GP General Purpose

HCM Highway Capacity Manual

HOV High Occupancy Vehicle

HQ WSDOT's Headquarters Office

HSP Highway System Plan

IJR Intersection Justification Report
LEAP Legislative Evaluation and Accountability Program
LOS Level of Service

M/A Methods and Assumptions Document
MOE Measures of Effectiveness

NB Northbound

OR Olympic Region

PSNS Puget Sound Naval Shipyard

SB Southbound

SR State Route

TDM Transportation Demand Management
WSF Washington State Ferries

WB Westbound
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Policy Point #1 — Need For the Access Point Revision

Introduction

Project leads, proponents, and other team members

As sponsors of the project, the following individual groups set the goals and requirements for
the project and its deliverables. WSDOT'’s OR Planning office is the study lead. The study’s
structure consisted of a working group and an internal technical team.

The working group committee is comprised of technical level representatives from:

Communities WSDOT
e Bremerton e HQ Design
e Kitsap County e HQ Highway Access
e Kitsap Transit e HQ Traffic
¢ Naval Base Kitsap ¢ OR Project Development
e Port Orchard e OR Planning
e OR Traffic.

The internal technical team consists of members from WSDOT’s HQ and OR Traffic, and OR
Planning with VISSIM traffic analysis consultant support from Parametrix.

The study lead also coordinated with the Suquamish Tribe and the West Sound Cycling Club.

Background Information

The SR 3/SR 304 interchange is located in Bremerton, Washington; the SR 3/SR 304
interchange provides an important freeway to freeway connection between two major highways.
The interchange is an important connection which moves people and goods via commuter,
freight, and other multimodal traffic through the City of Bremerton, Kitsap County and
communities and regions beyond. SR 3 is a north-south highway approximately sixty miles in
length that runs between the City of Shelton in Mason County and SR 104 in the vicinity of the
Hood Canal in Kitsap County. SR 3 provides a critically important north-south link in the regional
transportation system in Kitsap and Mason counties serving as a primary regional transportation
principle arterial, a key freight route and a commuter highway.

SR 304 is an east-west highway three miles in length, located within the City of Bremerton,
connecting SR 3 with downtown Bremerton and the WSF’s Bremerton ferry terminal. SR 304
also provides access to the PSNS. The naval shipyard with its intermediate maintenance facility
is the Pacific Northwest'’s largest naval shore facility, and one of Washington State’s largest
industrial installations. Besides the WSF terminal, the major traffic generator along this route is
the PSNS.

While serving as a major regional freight corridor, SR 3 is also a vital link for the urban
communities of Silverdale, Chico and Gorst along the corridor as well as the primary commuter
route for the three naval bases on the Kitsap Peninsula (PSNS, Bangor and Keyport).
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Policy Point #1 — Need for the Access Point Revision
Introduction
Background Information continued

The current corridor geometric configurations contribute to the PM peak congestion that is being
experienced along these corridors. SR 3 SB prior to the interchange merges from two lanes to
one lane and SR 304 WB merges from two lanes to one lane. After SR 3 SB and SR 304 WB
merge, SR 3 continues as a 2-lane facility. With the anticipated growth in traffic volumes in the
opening year (2020) and future year (2040), congestion levels are anticipated to increase, and
travel time in the corridor will worsen.

Facilities that will be affected by the project

The SR 3 and SR 304 interchange and the Loxie Eagans Boulevard SB on-ramp will be directly
affected by this project.

Project Description

The purpose of this study is to improve mobility by eliminating the bottleneck along SB SR 3 in
the vicinity of the SR 3/SR 304 interchange where two lanes merge into one.

The 2012 Supplemental Budget identified a proviso as part of LEAP to begin environmental
documentation and preliminary design to expedite project delivery.

The legislature appropriated funds for the SR 3/SR 304 Bremerton Interchange Improvements
project to be used to advance the design, preliminary engineering and rights of way acquisition.
Funds are to be used to advance the emergent, initial development of the project for the
purpose of expediting delivery.

The WSDOT’s 2007-2026 HSP and the 2011-2030 HSP identifies the SR 3/SR 304 interchange
as a bottleneck where congestion conditions currently occur in the PM peak hours along SR 3
SB in the vicinity of the SR 3/SR 304 interchange where the two SB lanes merge into one. The
SR 3/SR 304 interchange was also identified as a 2013 unfunded system investment by
WSDOT. The mobility LOS is also below the adopted service objective in the PM peak period at
this location. The resulting congestion increases delay and travel time affecting safety and
imposing inconvenience for motorized travelers, and creates challenges for non-motorized
travelers using the state highway.

Existing Roadway Configuration

SR 3 is a four-lane (two lanes each direction) divided highway in the vicinity of the Loxie Eagans
Boulevard interchange. SR 3 SB has an auxiliary lane between the SR 310/Auto Center Way
on-ramp and the Loxie Eagans Boulevard off-ramp, and SR 3 NB has an auxiliary lane between
the SR 304 WB on-ramp and the Loxie Eagans Boulevard off-ramp.

At the SR 3/SR 304 interchange, SR 3 SB merges from two lanes to one lane. The SR 304 on-
ramp connects to SR 3 SB as an add-lane, and SR 3 SB maintains two lanes between SR 304
and SR 16. SR 3 NB is also two lanes between SR 16 and SR 304.
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Policy Point #1 — Need For the Access Point Revision
Project Description
Existing Roadway Configuration continued

North of Farragut Avenue, SR 304 is four-lane arterial with a landscaped center median. South
of Farragut Avenue to Charleston Boulevard, SR 304 is a six-lane arterial with a landscaped
center median. In the WB direction, the inside lane is a high occupancy vehicle (HOV) lane.

The HOV lane designation ends east of the SR 3/SR 304 interchange, and the right lane drops
at the on-ramp to SR 3 NB. The two remaining WB lanes merge to one lane prior to the SR 304
WB undercrossing.

Existing Traffic Operations

Findings from the analysis demonstrate that there are two locations in the study area where
vehicle volumes exceed available roadway capacity during the PM commute period as follows:

e Where SR 3 SB merges from two lanes to one lane south of the Loxie Eagans
interchange; this location is congested for approximately 2 hours 45 minutes, and
gqueuing extends through the Loxie Eagans interchange.

e Where SR 304 WB merges from two lanes to one lane east of the SR 3/SR 304
interchange: This location is congested for approximately 1 hour 45 minutes. Queuing in
the GP lane extends back to the Charleston Boulevard intersection. The HOV lane
allows transit, vanpools and carpools to bypass the congested GP lane, but HOV
vehicles experience congestion once the HOV lane terminates. There is no substantial
congestion on SR 3 NB or SR 304 EB in the PM peak.

All intersections operate a LOS D or better with the following two exceptions:

1. Loxie Eagans Boulevard and SR 3 SB ramps — the SB approach to this stop-
controlled intersection operates at LOS E during the PM peak hour.

2. SR 3 and Sam Christopherson Boulevard — This signalized intersection operates
at LOS E during the PM peak hour.

Note: In some cases, congestion extends beyond the limits of the model, and vehicles
are effectively queuing outside of the model.

Facilities that will be affected by the project

The SR 3 and SR 304 interchange and the Loxie Eagans Boulevard SB on-ramp will be directly
affected by this project.
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Policy Point #2 Reasonable Alternatives

Describe the reasonable alternatives that have been evaluated.

The following five alternatives were identified to improve the traffic flow at the SR 3/SR 304
interchange.

Alternative 1: Southbound SR 3: Hard Shoulder Running

This alternative investigates opening the SB SR 3 shoulder to traffic on weekdays from 3-6 PM.
Those hours often see the heaviest traffic volumes. The shoulder along SR 3 SB would be open
to traffic during those hours in the vicinity of the SR 3/SR 304 interchange where the two SB
lanes merge into one. This alternative was removed from further considered because it doesn’t
provide a 24-hour solution; it moves the merge points further downstream; and bike capacity is
lost through the SR 3/SR 304 interchange curve.
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Policy Point #2 Reasonable Alternatives
Describe the reasonable alternatives that have been evaluated continued

Alternative 2: Restripe to 2 Lanes

This alternative restripes the existing roadway to create two lanes on SR 3 SB in the area
between the Bremerton Wastewater Treatment Plan and the SR 3/SR 304 interchange merge.
Two lanes currently merge into one at this location. This alternative was identified as the low
cost and short term solution with a planning level cost of $3.77 million.
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Policy Point #2 Reasonable Alternatives
Describe the reasonable alternatives that have been evaluated continued

Alternative 3: Construct to 2 Lanes

This alternative demolishes and rebuilds the SR 304 on-ramp over SR 3 to accommodate two
lanes on SR 3 SB in the area between the Bremerton Wastewater Treatment Plant and the SR
3/SR 304 interchange merge. This alternative has a planning level cost estimate of $6.80
million. Alternative 2 is more cost effective for the same benéefit.
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Policy Point #2 Reasonable Alternatives
Describe the reasonable alternatives that have been evaluated continued

Alternative 4: Southbound SR 3: Add Third Lane from SR 304 to Gorst

This alternative would add a 3" Lane from the SR 304 on-ramp to Gorst. SB SR 3 from the SR
304 on-ramp to Gorst would be widened to create three at grade lanes. At Gorst the 3" lane
would tie into the existing three lane section leading to SR 16. Crews would also restripe SR 3
SB to two lanes in the area between the Bremerton Wastewater Treatment Plant.

This alternative is the ultimate solution, however it's expensive. The planning level cost estimate
is $158 million.
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Policy Point #2 Reasonable Alternatives
Describe the reasonable alternatives that have been evaluated. continued

Alternative 5: Transportation Demand Management (TDM)

This alternative assumed a reduction in future traffic volumes through the implementation of
TDM strategies. The focus of the traffic analysis was not on the specific strategies used, but on
the effect of removing trips from the transportation network. The opening year (2020) analysis
assumed a five percent reduction in traffic volumes, and the future year (2040) analysis
assumed a 10 percent reduction in traffic volumes.

The TDM alternative was modified from a 2% reduction of vehicle to a proposed 5% reduction in
2020 and a 10% proposed reduction in 2040. The preliminary 2% reduction of vehicle matched
the growth rate of 1.5%. Also noted was that the SR 3 SB and SR 304 WB may experience up
to a 30 percent of vehicles carrying two or more people resulting in 51% of total person-trips
during peak traffic periods. The main reason for this high figure may be the result of a
combination of the rideshare programs being sponsored by Kitsap Transit and the restrictive
parking at the region’s defense facilities (Puget Sound Naval Shipyard, Navy Supply Center,
Naval Base Kitsap at Bangor and the Kitsap Keyport Naval Base. Note: TDM was dropped as a
stand-alone alternative due to the difficulty and the prohibitive cost of implementing an
additional 5-10% vehicle reduction. Instead, the preferred alternatives are assumed to include
TDM strategies.

Policy Point #3 Operational and Collision Analysis

Analysis Years and Analysis Periods
Analysis Period(s):

The operational analysis results will be reported for the average weekday PM peak hour
condition. Traffic data collection was performed along SR 3 and SR 304 during the week of
April 15-18, 2013. Traffic data was collected for 5.5 hours from 1:30 to 7:00 PM. Twenty
roadway tube counters were placed measuring rolling slow-downs; license plate reader
cameras were placed at 4 locations to measure travel time; and manual turning movement
counts were recorded along SR 304 at Charleston and Farragut Avenue gates.

Current Year:

Existing year traffic volumes were developed for all roadways and intersections in the study
area using information from turning movement counts and tube counts collected between
February 2010 and May 2014. Collision data was collected for the period of January 1, 2008
through December 31, 2012. The existing year for this study was assumed to be 2013, and
collected traffic volumes were factored to 2013 traffic volumes.
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Policy Point #3 Operational and Collision Analysis
Analysis Years and Analysis Periods
Current Year continued

Note: opening year (2020) and future year (2040) traffic volumes were developed by assuming
a 1.5 percent annual growth rate in traffic volumes between 2013 and the respective analysis
year. The annual growth rate was based on a review of the following:

o Kitsap County 2010 and 2025 Travel Demand Models.

e Puget Sound Regional Council 2006 and 2040 Travel Demand Models.

o Bremerton Economic Development Study.

e City of Bremerton Comprehensive Plan.

¢ WSDOT Highway Segment Analysis Program historical trend line growth rates.

The alternatives analyzed in this study were not assumed to significantly change existing traffic
patterns on a regional scale or how people travel. One traffic volume forecast was developed for
the opening year (2020) and another for the future year (2040) analysis. This allowed for a
conservative comparison that described how well each of the alternatives performed with a
given set of volumes.

Opening Year (2020) Traffic Operations
No Build Alternative

Vehicle congestion is anticipated where SR 3 SB merges from two lanes to one lane, and where
SR 304 WB merges from two lanes to one lane. The increased traffic volume modeled for the
opening year (2020) results in substantially more congestion compared to 2013 existing
conditions in the PM peak.

On SR 3 SB the duration of congestion is anticipated to increase from 2 hours 45 minutes with
existing conditions to 4 hours 15 minutes with the No Build Alternative. Congestion would also
extend beyond the limits of the study area, leaving approximately 460 unserved vehicles. This
PM queuing also results in the Loxie Eagans on-ramp to SR 3 SB being blocked. Queuing along
the on-ramp would extend back onto Loxie Eagans Boulevard.

At the Loxie Eagans Boulevard and the SR 3 SB ramps intersection, the stop-controlled SB
approach would be over capacity due to left turn delay, and the resulting queue is anticipated to
extend back to the auxiliary lane on SR 3 SB.

The duration of congestion on SR 304 WB would increase from 1 hour 45 minutes with existing
conditions to 2 hours 30 minutes with the No Build Alternative, and congestion would extend
beyond the limits of the study area, leaving approximately 175 unserved vehicles. Congestion
on SR 3 NB and SR 304 EB in the PM peak would not change with the No Build Alternative
compared to existing conditions. SR 3 NB between SR 16 and SR 304 would change from LOS
E to LOS F in the AM peak (6:15 to 7:15 AM).
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Policy Point #3 Operational and Collision Analysis
Analysis Years and Analysis Periods
Opening Year (2020) Traffic Operations

SR 3 Build Alternatives

Note: Since the roadway configuration for the build alternatives on SR 3 NB and

SR 304 EB do not change compared to the No Build Alternative, the traffic operations focus on
the PM peak alternatives that reduce the bottleneck along SR 3 SB where two lanes currently
merge into one lane.

The following alternatives are anticipated to experience congestion similar to the No Build
alternative (this is due to the alternatives maintaining the merge condition from two lanes to one
lane that is the source of PM peak congestion on SR 3 SB).

e SR 3 SB: Hard Shoulder Running: The merge location would be moved south, reducing
the number of unserved vehicles compared to the No Build Alternative.

e Transportation Demand Management (TDM): the number of unserved vehicles would be
reduced, because the traffic volumes are 5% lower compared to the No Build
Alternative.

Travel times on SR 3 SB with the Hard Shoulder Running and TDM alternatives are similar to
the No Build alternative.

For the Construct or Restripe and the Add Third Lanes alternatives, the merge condition on

SR 3 SB would be eliminated, and congestion on SR 3 SB would be reduced. The Construct or
Restripe Two Lanes alternatives with no ramp meter is anticipated to result in some congestion
at the SR 304 on-ramp merge area due to the high volume of vehicles on the ramp. Average
travel times on SR 3 SB with the Construct or Restripe, and Add Third Lane alternatives are
modeled at over two minutes, compared to almost 10 minutes with the No Build alternative.

With all build alternatives, the queue from the SB off-ramp to Loxie Eagans Boulevard is
anticipated to extend into the auxiliary lane on the SR 3 SB mainline, similar to the No Build
Alternative.

SR 304 Build Alternatives

On SR 304 WB, the Add Third Lane Alternative would maintain two travel lanes to an add lane
connection with SR 3 SB. This would relocate the HOV merge location that is the main source
of congestion in the No Build Alternative, and substantially reduce congestion compared to the
No Build alternatives. The GP and HOV travel times would improve compared to the No Build
alternative due to the reduced congestion levels and the relocated HOV merge occurring at the
add lane merge.

The Hard Shoulder Running and Construct or Restripe alternatives (no meter) would have
similar congestion levels, congestion duration and unserved vehicles similar to the No Build
Alternative with the SR 304 WB HOV merge relocated to 100 ft. west of the bridge.
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Policy Point #3 Operational and Collision Analysis
Analysis Years and Analysis Periods
Opening Year (2020) Traffic Operations

SR 304 Build Alternatives continued

With the Construct or Restripe alternative (with ramp meter), the duration of congestion would
increase to 5 hours, and the number of unserved vehicles would increase to over 1,300. This is
because the ramp meter restricts the number of vehicles able to pass through the ramp meter to
well below the vehicle demand. The on-ramp meter was modeled to be activated for 5.5 hours
for a worst case scenario.

Vehicle Hours of Delay and Throughput

Vehicle Hours of Delay provides a simple comparison across alternatives by summing the delay
experienced by each driver in the network. In the opening year (2020), the Construct, or
Restripe without a ramp meter and the Add Third Lane alternatives perform the best. The
remaining alternatives perform similar to the No Build alternative. Vehicle throughput just south
of the SR 3/SR 304 interchange is over 90 percent for all alternatives.

Intersection Operations

Opening year (2020), intersection LOS is anticipated to be better than a LOS D Urban threshold
with the exceptions of the Loxie Eagans Boulevard and the SR 3 SB off-ramp intersection. The
stop-controlled SR 3 SB off-ramp worsens from LOS E to F, and is over capacity during the
peak hour. The resulting queue is anticipated to extend to the SR 3 mainline auxiliary lane. The
Sam Christopherson intersection located at the end of the study area in Gorst is LOS E in 2020.

Design Year (2040) Traffic Operations
Corridor Operations

No Build Alternative

The No Build Alternative is anticipated to experience congestion and queuing beyond the study
limits where SR 3 SB merges from two lanes to one, and where SR 304 WB merges from two
lanes to one. The assumed increase in traffic volumes for the future year (2040) would result in
increased congestion compared to existing conditions and the opening year (2020).

On SR 3 SB, the duration of congestion is anticipated to increase to 5 hours with the No Build
alternative. Congestion would also extend beyond the study area, leaving over 4,500 unserved
vehicles. It is likely that congestion would not reach such severe conditions, as people would
divert or eliminate trips to avoid congestion. Note: This study assumed traffic volumes and traffic
patterns to be the same across all alternatives. This allows for a conservative comparison that
describes how well each of the alternatives performs with a given set of volumes.
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Policy Point #3 Operational and Collision Analysis
Analysis Years and Analysis Periods

Design Year (2040) Traffic Operations

Corridor Operations

No Build Alternative continued

At the Loxie Eagans Boulevard and SR 3 SB ramps intersection, the stop-controlled SB left turn
approach would be over capacity, and the resulting queue would extend back to the auxiliary
lane on SR 3 SB, and impact the two travel lanes as drivers slow to enter the queue in the
auxiliary lane.

The duration of congestion on SR 304 WB would also increase to 4 hours 45 minutes with the
No Build alternative, and congestion would extend beyond the limits of the study area, leaving
approximately 1,900 unserved vehicles. Congestion in the non-peak direction, on SR 3 NB and
on SR 304 EB, is not anticipated to change with the No Build Alternative compared to existing
PM peak conditions.

SR 3 Build Alternatives

With all build alternatives, the roadway configuration on SR 3 NB and SR 304 EB would not be
modified compared to the No Build Alternative, and traffic operations in the PM peak would not
change.

The following two alternatives are anticipated to experience congestion similar to the No Build
Alternative since each alternative maintains the source of congestion which is the merge
condition from two lanes to one lane along SR 3 SB.

¢ SR 3 SB Hard Shoulder Running moves the merge location south, reducing the number
of unserved vehicles compared to the No Build alternative.

e TDM alternative reduces the number of unserved vehicles because traffic volumes are
10% lower.

The Construct or Restripe (with and without a ramp meter), and the Add Third Lane alternatives
would eliminate the merge condition on SR 3 SB, and reduce congestion on SR 3 SB compared
to the No Build Alternative. The Construct or Restripe Two Lanes (both with and without a ramp
meter) would result in congestion and queuing at the SR 304 on-ramp merge area due to the
high expected vehicle volume on the ramp. The average travel times on SR 3 SB with the
Construct or Restripe, and Add Third Lane alternatives are anticipated to range from
approximately 3 to 7 minutes, compared to over 14 minutes with the No Build alternative.

With all build alternatives, the queue from the SB off-ramp to Loxie Eagans Boulevard is
anticipated to extended into the auxiliary lane on the SR 3 SB mainline similar to the No Build
alternative.
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Policy Point #3 Operational and Collision Analysis
Analysis Years and Analysis Periods

Design Year (2040) Traffic Operations

Corridor Operations

SR 304 Build Alternatives

On SR 304, the Add Third Lane alternative would maintain two travel lanes to the connection
with SR 3 SB. This would relocate the HOV merge which is the main source of congestion in the
No Build alternative.

The Hard Shoulder Running and Construct or Restripe without a ramp meter have similar
congestion levels, congestion duration, and unserved vehicles similar to the No Build alternative
since the HOV merge location is extended to the beginning of the bridge. Since the ramp meter
restricts throughput of GP lanes below the vehicle demand, the duration of congestion increases
to 5 hours and the number of unserved vehicles increases to approximately 4,400.

Intersection LOS is anticipated to worsen compared to existing and opening year conditions at
all study intersections. Vehicle hours of delay increases substantially compared to the opening
year (2020) for all alternatives except for the Add Third Lane. Vehicle throughput just south of
the SR 3/SR 304 interchange drops below 90 percent with all alternatives except the Add Third
Lane alternative.

Study Area and Project Limits

The study area includes; SR 3 in Kitsap County and SR 304 in Bremerton. SR 3 between
Werner Road/Loxie Eagans interchange to the north, and the Sam Christopherson Avenue
intersection to the south; the SR 3/SR 16 interchange; and SR 304 between Farragut Avenue

and SR 3.
SR 3/SR 304 Bremerton Interchange Improvements

Study Area

Numbered Locations

1. Werner Road/Loxie Eagans Blvd &
Auto Center Way/Oyster Bay Ave.

2. Loxie Eagans Blvd & SR 3 SB Ramps
3. Loxie Eagans Blvd & SR 3 NB Ramps
4. Farragut Ave/Cambrian Ave & SR 304
5. Charleston Beach Road & SR 304

6. Sam Christopherson Ave & SR 3
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Policy Point #3 Operational and Collision Analysis continued

Traffic Operations Analysis
Methodology:

The traffic analysis focused on three periods with a straight line growth rate of 1.5% in the PM
peak period.

e Existing Year 2013
e Opening Year 2020
e Forecast Year 2040

Software:

The following traffic models were used to analyze traffic operations:

1. Synchro (version 8.0) is a deterministic model used to calculate peak hour vehicle delay
and LOS at intersections, similar to the methodologies outlined in the HCM. The model
included all mainline sections, ramps, and intersections in the study area. Vehicle
throughput, travel times, speeds and queues in the AM and PM peak.

2. VISSIM (version 5.4-9 and/or 5.4-10) is a stochastic model (microsimulation) that
accounts for variability in driver behavior and is used to calculate travel times, speeds,
and congestion levels for multiple modes of travel over long periods of time. VISSIM was
used for the PM peak period.

3. Highway Capacity Manual Software (HCM 2010) was used for the AM peak on SR 3
mainline and SR 304 mainline.

Results to be reported:

A VISSIM model was used to analyze the mainline sections of SR 3 from just north of Werner
Road/Loxie Eagans Blvd. interchange to the SR 16 ramp in Gorst to account for mainline
gueuing and SR 304 from the interchange with SR 3 to Farragut Avenue. A Synchro model was
used to evaluate intersection operations at 1) Charleston Blvd/SR 304, Farragut Avenue/SR
304, Loxie Eagans/Auto Center, Loxie Eagans/SR 3 SB ramp terminal, and Loxie Eagans/SR 3
NB ramp terminal. The following alternatives were analyzed:

Existing Year 2013 Opening Year 2020 Design Year 2040
e No Build e No Build e No Build
e Hard Shoulder ¢ Hard Shoulder
o Restripe/Construct e Restripe/Construct
e Add 3" Lane e Add3"Lane
e TDM 2% & 5% e TDM 2% & 10%
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Policy Point #3 Operational and Collision Analysis continued

Travel Forecast

A 1.5% straight line growth rate for mainline volumes was used (closely matching Kitsap
County’s land use model rates). This growth rate is approximately a 10% overall growth from
2013 to 2020. This rate was chosen after reviewing applicable historical trends and land use
travel demand models.

The Kitsap County land use model forecasts a negative growth rate of the SR 304 WB on-ramp
to SR 3 SB. The consultant used a positive annual growth rate rather than a negative for this
specific ramp. The historical AADT from 2004 to 2013 for this ramp shows a positive growth.
The prior City of Bremerton’s Comprehensive Plan growth rates were not considered as they
appear high for existing count data.

Network Assumptions
The local network was assumed to have no changes in 2013, 2020, and 2040.

For the preferred Stage 1 Restripe Alternative, Year 2020 would include SR 3 SB mainline
being 2 lanes and the SR 304 WB HOV merge being relocated to 100 ft. west of the bridge.

For the preferred Stage 2 Add Lane Alternative, Year 2020 and 2040 would include SR 3 WB
mainline being 3 lanes between Gorst and Bremerton and SR 304 WB HOV merge being
relocated to the beginning of the SB add lane merge.

Traffic Volume Development

Tube counts were used for current year analysis and were performed in April of 2013
during the weekday (Wednesday, April 17). Turning movement counts were also done
in 2013. The Loxie Eagans Boulevard turning movements and tube counts were
conducted in 2014. Other available counts would have been used and factored to Year
2013 volumes (within 3 years of 2013). Forecast years assumed a 1.5 % growth rate.

Selection of Measures of Effectiveness

The following matrices were used to demonstrate how each alternative will accomplish its stated
objectives.

e Vehicle Throughput

e Travel Time

o Vehicle Hours of Delay

o Duration of Congestion

e Unserved Vehicles
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Policy Point #3 Operational and Collision Analysis continued

Collision Analysis

SR 3: Summary and Assumptions
The alternatives likely to impact the safety performance of SR 3 from SR 16 to SR 310 are:

e Transportation Demand Management (TDM)

o All Day Hard Shoulder Running (Restripe early merge into late merge on SR 3 SB and
SR 304 WB lane reductions)

e Restripe or Widen to create SR 304 WB parallel on ramp merge and 2 lanes SB under
the SR 304 WB bridge

e Add lane on SR 3 SB between SR 16 and SR 304

SR 3 was analyzed using the Highway Safety Manual freeway model Interchange Safety
Analysis Tool enhanced (ISATe) software. It was divided into the following eight segments that
totaled 3.46 miles (see attachments):

e Segment 1: SR 3/SR 16 Interchange to Sherman Heights Road/Railroad Bridge Vicinity
(0.30 mile)
e Segment 2: Sherman Heights Road/Railroad Bridge to Sinclair Inlet Vicinity (0.65 mile)

e Segment 3: Sinclair Inlet Vicinity to Wright Creek Vicinity/SR 304 WB merge (0.64 mile)
e Segment 4: SR 304 WB Merge Vicinity (0.34 mile)

e Segment 5: SR 3/SR 304 Interchange Vicinity (0.29 mile)
e Segment 6: SR 3/SR 304 Interchange to Werner/Loxie Eagans Interchange (0.30 mile)
e Segment 7: Werner/Loxie Eagans Interchange Vicinity (0.58 mile)

e Segment 8: Werner/Loxie Eagans Interchange to SR 310 Interchange (0.36 mile)

Assumptions:

Reducing existing 2013 volumes by 10% and 5% and assuming traffic volume will not change
over a 5 year analysis period, will simulate the effect of the TDM alternative(s).

To analyze short-term build and no build effects, the build analyses was performed with a 10%
and 5% reduction and no traffic growth over a 5-year period even though traffic may increase at
a rate of 1.5% straight line.

The 5-year historical crash record (January 1, 2009 to December 31, 2013) had a total of 273
crashes which would average out to 54.6 crashes per year. There was a total of 119 multiple
rear-end and 70 sideswipe crashes on the 3.46 mile mainline.

The predicted crash results are summarized below in the table (more detailed report summaries
are attached). The “Predicted Widen or Restripe Crashes” would be most similar to a
“Predicted No Build” Scenario (4-lane verses existing 3-lane in Segment 5).
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Policy Point #3 Operational and Collision Analysis

Collision Analysis continued

SR 3 Summary and Assumptions continued

May 19, 2015

Predicted and Observed Crashes for the TDM and Add Lane

Alternatives
Predicted Predicted 5% | Predicted Widen or | Predicted Add
10% TDM TDM Restripe Crashes Lane Crashes
Crashes Crashes (Close to No Build)
5-Year Total
Estimated Crashes 420.6 449.5 478.7 436.3
Estimated Average 70.1 74.9 79.8 72.7
Crashes/Year
Estimated Multiple 147.3 164.0 181.0 157.5
rear-ends
Estimated Multiple 49.8 55.5 61.3 53.2

sideswipes

The build alternatives ranked in relative order by total predicted crashes are:

PN P

SR 304: Summary and Assumptions

10% TDM Alternative
Add Lane Alternative(s)
5% TDM Alternative
Widen or Restripe Alternative (and Hard Shoulder Alternative)

The build alternative likely to impact the safety performance of the SR 304 Urban Arterial from
SR 3 to Farragut intersection is the Transportation Demand Management (TDM) alternative.

SR 304 was analyzed as a 4-lane divided urban arterial with no commercial access breaks
using Highway Safety Manual (HSM) Urban and Suburban arterial software. In addition to 4
lanes for GP, SR 304 has two inside High Occupancy Vehicle (HOV) lanes.

SR 304 was segmented into two parts with each having one signalized intersection. The first
segment is from SR 3 to Charleston intersection with 45 mph posted speed (Milepost 0.00 to
Milepost 0.75). The second segment is from Charleston to Farragut intersection with 30 mph
posted speed (Milepost 0.75 to Milepost 1.25).
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Policy Point #3 Operational and Collision Analysis
Collision Analysis continued

SR 304 Summary and Assumptions continued

Assumptions:

To analyze short-term and no build effects, the build analysis was performed with a 10% and
5% reduction and assumed no traffic growth over a 5-year period even though traffic may
increase at a rate of 1.5% straight line. The 5-year historical crash record (January 1, 2009 to
December 31, 2013) averaged 25 crashes per year. The total average crashes per year results
are summarized below in the table (more detailed report summaries are attached).

Summary of total anticipated safety performance (average crashes per year)

Predicted Predicted | Predicted No | Expected No Potential for Actual 5-Yr
10% TDM 5% TDM | Build Crashes | Build Crashes No Build Averaged
Crashes per | Crashes per Year per Year Safety Crashes per
Year per Year Improvement | Year History

125 134 14.3 22.1 7.8 25.0

The TDM Alternative(s) would reduce crashes, but since SR 304 is already experiencing more
crashes than predicted for similar type facilities the crash reduction would be low.

Because the prior 5-year crash history and expected crashes over the next 5 years with zero
traffic growth are greater than the predicted crashes (other similar facilities), the TDM
alternatives will likely experience more crashes than predicted.

Policy Point #4 Access Connections and Design

When WSDOT performed the traffic data collection in April 2013, no aircraft carriers were in port
at the Bremerton Shipyard. WSDOT in consultation with the consultant and stakeholders
decided that no adjustments to the traffic count data were needed to capture the additional
traffic demand out of the Bremerton Shipyard when one or two aircraft carriers are in port.

Excerpts from the Navy's 2012 Vehicle and Pedestrian Safety Study indicates that one aircraft
carrier in port may produce between 173-221 additional vehicles leaving the Charleston
Boulevard gate turning onto SR 304 WB.

Because the existing year (2013) PM peak volumes on SR 304 WB toward SR 3 SB is already
approaching or at capacity for the SR 3/SR 304 interchange, the additional traffic from one or
more aircraft carriers will not significantly change no build throughput results.
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Policy Point #4 Access Connections and Design continued

For example, the GP lane queuing on SR 304 WB blocks the signalized SR 304/Charleston
intersection from about 4-4:14 PM in the 2013 simulation. When this signalized intersection is
blocked by the SR 304 WB queue, no additional GP left turn traffic can proceed out of
Charleston Gate intersection.

Even though the data indicates one additional carrier will generate about 200 additional left turn
vehicles out of the Charleston Gate towards SR 304 WB, not much more GP traffic can “get
through” in a one hour PM peak under the no build scenario(s).

However, an exception would be an extended SR 304 WB HOV lane on-ramp into an add lane
build scenario. A SR 304 WB HOV lane may attract additional HOV traffic, but up to 30 %
measured HOV volumes on SR 304 WB already appears to be a high percentage.

Policy Point #5 Land Use and Transportation Plans

The following comprehensive plans, studies or documents will be discussed and summarized:

e WSDOT's 2007-2026 Highway System Plan (HSP

1996 SR 3/SR 304 Bremerton Ferry Terminal to Vicinity Gorst FEIS.

e 1999 VE study SR 3 Gorst Railroad Bridge to SR 3/SR 304 interchange
e 2004 Bremerton Comprehensive Plan

e 2006 Kitsap County Comprehensive Plan

e 2010 Bremerton Economic Development Study (BEDS)

e 2011 Scoping SR 3/SR 304 Interchange SB Improvements

e 2012 Naval Base Kitsap’s vehicle and Pedestrian Safety study

e 2013-2019 Kitsap Transit Development Plan

e SR 3/SR 16 Gorst Feasibility Study

Policy Point #6 Future Interchanges

This policy point is not applicable since the proposal is not expected to create new access
points.
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Policy Point #7 Coordination

Initially no assumptions regarding coordination were considered beyond the funds appropriated
by the legislature for initial development of the project, however, current transportation revenue
legislation that is currently in front of the legislature proposes further funds for the SR 3/SR 304
project.

Policy Point #8 Environmental Processes

Based on the degree of impacts associated with the planned improvement, it is envisioned that
the assumed environmental document type for the proposed improvement would be a
documented Categorical Exclusion (CE).
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Below is a summary table for intersections located with the project limits (5

SR 3 and SR 304: Additional Traffic Information

Appendix B

signalized intersections and 1 unsignalized intersection).

SR 3 and SR 304 Bremerton Interchange Improvement Project
Synchro LOS and Delay (seconds/vehicle)

Intersection 2013 2020 2040 2013 2020 2040
AM AM AM PM PM PM

SR 3 and LOS C C D E E F
Christopherson Delay | 26.7 30.8 46.0 64.3 65.7 151.4
SR 304 and LOS B B C C C E
Charleston Delay |16.2 17.4 28.5 27.9 29.2 73.4
SR 304 and LOS B B C C C F
Farragut Delay 17.4 20.0 31.2 31.8 34.6 108.4
Auto Center and | LOS C B C C C D
Loxie Eagans Delay |21.3 19.5 24.1 28.4 32.8 49.1
SR 3 and Loxie LOS A A B A B B
Eagans NB off |
and on Delay |94 9.9 14.9 9.7 10.1 15.0
SR 3 and Loxie LOS F F F F F F
Eagans SB off 43.8
and on Delay |222.6 3567.2 | 3562.5 17'0 9 2460.2 | 2459.1
(unsignalized) (170.9)
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APPENDIX C

Collision Data Analysis for SR 3 Freeway
Alternatives Safety Analysis Documentation
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Collision Data Analysis for SR 3 Freeway
Alternatives Safety Analysis Documentation

Prepared by: Forest Sutmiller
Washington State Department of Transportation
WSDOT Olympic Region Planning

UNDER 23 U.S. CODE § 409, SAFETY DATA, REPORTS, SURVEYS, SCHEDULES,
LISTS COMPILED OR COLLECTED FOR THE PURPOSE OF IDENTIFYING,
EVALUATING, OR PLANNING THE SAFETY ENHANCEMENTS OF POTENTIAL
CRASH SITES, HAZARDOUS ROADWAY CONDITIONS, OR RAILWAY-HIGHWAY
CROSSINGS ARE NOT SUBJECT TO DISCOVERY OR ADMITTED INTO EVIDENCE
IN A FEDERAL OR STATE COURT PROCEEDING OR CONSIDERED FOR OTHER
PURPOSES IN ANY ACTION FOR DAMAGES ARISING FROM ANY OCCURRENCE
AT A LOCATION MENTIONED OR ADDRESSED IN SUCH REPORTS, SURVEYS,
SCHEDULES, LISTS, OR DATA.

SR 3: Summary and Conclusions

The alternatives likely to impact the safety performance of SR 3 from SR 16 to SR 310
are:

e Transportation Demand Management (TDM)

o All Day Hard Shoulder Running (Restripe early merge into late merge on SR 3
SB and SR 304 WB lane reductions)

o Restripe or Widen to create SR 304 WB parallel on ramp merge and 2 lanes SB
under the SR 304 WB bridge

e Add lane on SR 3 Southbound between SR 16 and SR 304

SR 3 was analyzed using the Highway Safety Manual freeway model Interchange Safety
Analysis Tool enhanced (ISATe) software. It was divided into the following eight
segments that totaled 3.46 miles (see attachments):

e Segment 1: SR 3/SR 16 Interchange to Sherman Heights Road/Railroad Bridge
Vicinity (0.30 mile)

¢ Segment 2: Sherman Heights Road/Railroad Bridge to Sinclair Inlet Vicinity (0.65
mile)

e Segment 3: Sinclair Inlet Vicinity to Wright Creek Vicinity/SR 304 Westbound
merge (0.64 mile)

e Segment 4: SR 304 Westbound Merge Vicinity (0.34 mile)

e Segment 5: SR 3/SR 304 Interchange Vicinity (0.29 mile)
Segment 6: SR 3/SR 304 Interchange to Werner/Loxie Eagans Interchange (0.30
mile)

e Segment 7: Werner/Loxie Eagans Interchange Vicinity (0.58 mile)

¢ Segment 8: Werner/Loxie Eagans Interchange to SR 310 Interchange (0.36 mile)
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Assumptions:

Reducing existing 2013 volumes by 10% and 5% and assuming traffic volume will not
change over a 5 year analysis period, will simulate the effect of the TDM alternative(s).
To analyze short-term build and no build effects, | performed the build analyses with a
10% and 5% reduction and no traffic growth over a 5-year period even though traffic
may increase at a rate of 1.5% straight line (no growth in past 4-years and over capacity
condition on SR 3 SB and SR 304 WB in PM peak may limit growth).

The 5-year historical crash record (January 1, 2009 to December 31, 2013) had a total of
273 crashes which would average out to 54.6 crashes per year. There were a total of
119 rear-ends and 70 sideswipe crashes on the 3.46 mile mainline.

The predicted crash results are summarized below in the table (more detailed report
summaries are attached). The “Predicted Widen or Restripe Crashes” would be most
similar to a “Predicted No Build” Scenario (4-lane verses existing 3-lane in Segment 5).

Predicted and Observed Crashes for the TDM and Add Lane
Alternatives
Predicted Predicted 5% | Predicted Widen or | Predicted Add
10% TDM TDM Restripe Crashes Lane Crashes
Crashes Crashes (Close to No Build)
5-Year Total
Estimated 420.6 449.5 478.7 436.3
Crashes
Estimated
Average 70.1 74.9 79.8 72.7
Crashes/Year
Estimated 147.3 164.0 181.0 157.5
Rear-ends
Estimated 49.8 555 61.3 53.2
Sideswipes

Conclusions:
The build alternatives ranked in relative order by total predicted crashes are:

10% TDM Alternative.

Add Lane Alternative(s).

5% TDM Alternative.

Widen or Restripe Alternative (and Hard Shoulder Alternative)

PonE
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SR 3 and SR 304 Alternatives
Safety Information (by analysis segment)

UNDER 23 U.S. CODE § 409, SAFETY DATA, REPORTS, SURVEYS, SCHEDULES,
LISTS COMPILED OR COLLECTED FOR THE PURPOSE OF IDENTIFYING,
EVALUATING, OR PLANNING THE SAFETY ENHANCEMENTS OF POTENTIAL
CRASH SITES, HAZARDOUS ROADWAY CONDITIONS, OR RAILWAY-HIGHWAY
CROSSINGS ARE NOT SUBJECT TO DISCOVERY OR ADMITTED INTO EVIDENCE
IN A FEDERAL OR STATE COURT PROCEEDING OR CONSIDERED FOR OTHER
PURPOSES IN ANY ACTION FOR DAMAGES ARISING FROM ANY OCCURRENCE
AT A LOCATION MENTIONED OR ADDRESSED IN SUCH REPORTS, SURVEYS,
SCHEDULES, LISTS, OR DATA.

SR 3 Mainline is broken down into eight segments for analysis. The segments are:

Appendix C

Segment 1, Milepost 34.51 to Milepost 34.81, 5-lane segment between SR 3/SR
16 Interchange to Sherman Heights Road/Railroad Bridge Vicinity.

Segment 2, Milepost 34.81 to Milepost 35.46, 4-lane segment with 3 horizontal
curves in Sinclair Inlet Vicinity.

Segment 3, Milepost 35.46 to Milepost 36.10, 4-lane segment in Sinclair Inlet
Vicinity ending at the SR 304 Westbound merge.

Segment 4, Milepost 36.10 to Milepost 36.44, 4-lane segment at SR 304
Westbound Merge.

Segment 5, Milepost 36.44 to Milepost 36.73, 3-lane segment in SR 3/SR 304
Interchange Vicinity.

Segment 6, Milepost 36.73 to Milepost 37.03, 4-lane segment between SR 3/SR
304 Interchange and Werner/Loxie Eagans Interchange.

Segment 7, Milepost 37.03 to Milepost 37.61, 4-lane segment in Werner/Loxie
Eagans Interchange Vicinity.

Segment 8, Milepost 37.61 to Milepost 37.97, 4-lane segment between
Werner/Loxie Eagans Interchange and SR 310 Interchange.
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Segment 1, SR 3 SB: Milepost 34.51 to Milepost 34.81 (& SR16 NB: MP 29.06 to MP

29.19)

There were a total of 50 collisions between January 1, 2009 and December 31, 2013.
There were 18 rear-ends, 16 sideswipes, 11 guardrail/jersey face/attenuator, 2 enter at
angles, and 3 other. Rear-ends and sideswipes account for 68% of crashes over a 5-
year period in this segment.

Segment 1 Property Possible Evident Serious Fatality
Damage Injury Injury Injury
Only

Year 2009 11

Year 2010 9 3 1

Year 2011 6 1 1

Year 2012 4 1 1

Year 2013 8 3 1
Seament 1, SR 3 SB: Milepost 34.51 to Milepost 34.81 (& SR16 NB: MP 29.06 to MP
29.19)
Segment | Multiple | Single | Multiple- | Single-
1 -vehicle - vehicle | vehicle

injury | vehicl PDO PDO
(not e (not (not
ramp) injury ramp) ramp)
(not
ramp)

2009 8 3
2010 4 7 2
2011 1 1 4 2
2012 1 1 3 1
2013 3 1 7 1
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Segment 2, SR 3 Milepost 34.81 to Milepost 35.46

There were a total of 54 collisions between January 1, 2009 and December 31, 2013.
There were 19 rear-ends, 13 sideswipes, 7 guardrail/jersey face/attenuator, 5 underside
of bridge, and 10 other. Rear-ends and sideswipes account for 59% of crashes over a

5-year period in this segment.

Segment 2 Property Possible Evident Serious Fatality
Damage Injury Injury Injury
Only

Year 2009 7 4

Year 2010 9 2 2

Year 2011 8 1

Year 2012 5 1 1 1

Year 2013 13
Segment | Multiple | Single | Multiple- | Single-
2 -vehicle - vehicle | vehicle

injury | vehicl PDO PDO
(not e (not (not
ramp) injury ramp) ramp)
(not
ramp)

2009 3 3 5
2010 2 2 5 4
2011 1 6 2
2012 1 2 4 1
2013 12 1
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Segment 3, SR 3 Milepost 35.46 to Milepost 36.10

There were a total of 50 collisions between January 1, 2009 and December 31, 2013.
There were 15 rear-ends, 15 sideswipes, 8 guardrail/jersey face/attenuator, and 12

other. Rear-ends and sideswipes account for 60% of crashes over a 5-year period in
this segment.

Segment 3 Property Possible Evident Serious Fatality
Damage Injury Injury Injury
Only

Year 2009 6 1 1

Year 2010 9

Year 2011 6 2

Year 2012 11 1

Year 2013 10 2 1
Segment | Multiple | Single | Multiple- | Single-
3 -vehicle - vehicle | vehicle

injury | vehicl PDO PDO
(not e (not (not
ramp) injury ramp) ramp)
(not
ramp)

2009 2 4 2
2010 7 2
2011 2 6
2012 1 6 5
2013 1 6 6
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Segment 4, SR 3 Milepost 36.10 to Milepost 36.44

There were a total of 13 collisions between January 1, 2009 and December 31, 2013.
There were 6 rear-ends, 4 sideswipes, 1 jersey face, and 2 other. Rear-ends and

sideswipes account for 77% of crashes over a 5-year period in this segment.

Segment 4 Property Possible Evident Serious Fatality
Damage Injury Injury Injury
Only

Year 2009 1 2

Year 2010 2

Year 2011 1

Year 2012 3

Year 2013 3 1
Segment 4, SR 3 Milepost 36.10 to Milepost 36.44 continued
Segment | Multiple | Single | Multiple- | Single-
4 -vehicle - vehicle | vehicle

injury | vehicl PDO PDO
(not e (not (not
ramp) injury ramp) ramp)
(not
ramp)

2009 2 1
2010 2
2011 1
2012 3
2013 1 2 1
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Segment 5, SR 3 Milepost 36.44 to Milepost 36.73

There were a total of 30 collisions between January 1, 2009 and December 31, 2013.
There were 11 rear-ends, 11 sideswipes, 3 jersey face, and 5 other. Rear-ends and

sideswipes account for 73% of crashes over a 5-year period in this segment.

Segment 5 Property Possible Evident Serious Fatality
Damage Injury Injury Injury
Only

Year 2009 1

Year 2010 4 2

Year 2011 8

Year 2012 5 1

Year 2013 8 1
Segment | Multiple | Single | Multiple- | Single-
5 -vehicle - vehicle | vehicle

injury | vehicl PDO PDO
(not e (not (not
ramp) injury ramp) ramp)
(not
ramp)

2009 1
2010 2 3 1
2011 5 3
2012 1 4 1
2013 1 6 2
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Segment 6, SR 3 Milepost 36.73 to Milepost 37.03

There were a total of 23 collisions between January 1, 2009 and December 31, 2013.
There were 13 rear-ends, 5 sideswipes, 2 jersey face, and 3 other. Rear-ends and

sideswipes account for 78% of crashes over a 5-year period in this segment.

Segment 6 Property Possible Evident Serious Fatality
Damage Injury Injury Injury
Only

Year 2009 4 1

Year 2010 1

Year 2011 5 2 1 1

Year 2012 3 1

Year 2013 4
Segment | Multiple | Single | Multiple- | Single-
6 -vehicle - vehicle | vehicle

injury | vehicl PDO PDO
(not e (not (not
ramp) injury ramp) ramp)
(not
ramp)

2009 3 2
2010 1
2011 3 6
2012 1 3
2013 3 1
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Segment 7, SR 3 Milepost 37.03 to Milepost 37.61

There were a total of 36 collisions between January 1, 2009 and December 31, 2013.
There were 28 rear-ends, 2 sideswipes, 1 jersey face, and 5 other. Rear-ends and

sideswipes account for 83% of crashes over a 5-year period in this segment.

Segment 7 Property Possible Evident Serious Fatality
Damage Injury Injury Injury
Only
Year 2009 1 2 1
Year 2010 9 2 1
Year 2011 4
Year 2012 7 2
Year 2013 3 1 2 1

Segment 7, SR 3 Milepost 37.03 to Milepost 37.61

Segment | Multiple | Single | Multiple- | Single-
7 -vehicle - vehicle | vehicle
injury | vehicl PDO PDO
(not e (not (not
ramp) injury ramp) ramp)
(not
ramp)
2009 3 1
2010 3 6 3
2011 4
2012 2 7
2013 4 3
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Segment 8, SR 3 Milepost 37.61 to Milepost 37.97

There were a total of 17 collisions between January 1, 2009 and December 31, 2013.
There were 9 rear-ends, 4 sideswipes, and 4 other. Rear-ends and sideswipes account
for 76% of crashes over a 5-year period in this segment.

Segment 8 Property Possible Evident Serious Fatality
Damage Injury Injury Injury
Only

Year 2009 2 1

Year 2010 3 2

Year 2011 2

Year 2012 3

Year 2013 4

Segment | Multiple | Single | Multiple- | Single-
8 -vehicle - vehicle | vehicle
injury | vehicl PDO PDO
(not e (not (not
ramp) injury ramp) ramp)
(not
ramp)
2009 1 1 1
2010 2 3
2011 1 1
2012 3
2013 4
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The chart below depicts severity type of collisions for SR 3 over a 5-year period from
2009 — 2013. Out of a total of 273 collisions recorded over the 5-year period; 4 resulted
in a fatality; 212 were property damage only; 37 collisions resulted in a possible injury;
17 collisions recorded an evident injury; and 3 collisions recorded a serious injury.

5-Year Collision History for SR 3

M Property Damage Only

m Possible Injury

M Evident Injury

H Serious Injury

m Fatality
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Collision Data Analysis for SR 304 Urban Arterial
Alternatives Safety Analysis Documentation

Prepared by: Forest Sutmiller
Washington State Department of Transportation
WSDOT Olympic Region Planning

UNDER 23 U.S. CODE § 409, SAFETY DATA, REPORTS, SURVEYS, SCHEDULES,
LISTS COMPILED OR COLLECTED FOR THE PURPOSE OF IDENTIFYING,
EVALUATING, OR PLANNING THE SAFETY ENHANCEMENTS OF POTENTIAL
CRASH SITES, HAZARDOUS ROADWAY CONDITIONS, OR RAILWAY-HIGHWAY
CROSSINGS ARE NOT SUBJECT TO DISCOVERY OR ADMITTED INTO EVIDENCE
IN A FEDERAL OR STATE COURT PROCEEDING OR CONSIDERED FOR OTHER
PURPOSES IN ANY ACTION FOR DAMAGES ARISING FROM ANY OCCURRENCE
AT ALOCATION MENTIONED OR ADDRESSED IN SUCH REPORTS, SURVEYS,
SCHEDULES, LISTS, OR DATA.

SR 304: Summary and Conclusions

The build alternative likely to impact the safety performance of the SR 304 Urban Arterial from
SR 3 to Farragut intersection is the Transportation Demand Management (TDM) alternative.

SR 304 was analyzed as a 4-lane divided urban arterial with no commercial access breaks
using Highway Safety Manual (HSM) Urban and Suburban arterial software. In addition to 4
lanes for general purpose, SR 304 has two inside High Occupancy Vehicle (HOV) lanes.

| segmented SR 304 into two parts with each having one signalized intersection. The
first segment is from SR 3 to Charleston intersection with 45 mph posted speed
(Milepost 0.00 to Milepost 0.75). The second segment is from Charleston to Farragut
intersection with 30 mph posted speed (Milepost 0.75 to Milepost 1.25).

Assumptions:

To analyze short-term and no build effects, | performed the build analysis with a 10%
and 5% reduction and assumed no traffic growth over a 5-year period even though traffic
may increase at a rate of 1.5% straight line. The 5-year historical crash record (January
1, 2009 to December 31, 2013) averaged 25 crashes per year. The total average
crashes per year results are summarized below in the table (more detailed report
summaries are attached).

Summary of total anticipated safety performance (average crashes per year)
Predicted Predicted | Predicted No | Expected No | Potential for Actual 5-Yr
10% TDM 5% TDM Build Build No Build Averaged

Crashes per | Crashes | Crashes per | Crashes per Safety Crashes per
Year per Year Year Year Improvement | Year History
12.5 13.4 14.3 22.1 7.8 25.0
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Conclusions:

The TDM Alternative(s) would reduce crashes, but since SR 304 is already experiencing
more crashes than predicted for similar type facilities the crash reduction would be low.
Because the prior 5-year crash history and expected crashes over the next 5 years with
zero traffic growth are greater than the predicted crashes (other similar facilities), the
TDM alternatives will likely experience more crashes than predicted. There has been no
traffic growth in the past 4 years and the over-capacity condition of SR 3 SB and SR 304
WB in the PM peak may limit growth.

SR 304 Alternatives
Safety Information (by analysis segment and signal location)

UNDER 23 U.S. CODE § 409, SAFETY DATA, REPORTS, SURVEYS, SCHEDULES,
LISTS COMPILED OR COLLECTED FOR THE PURPOSE OF IDENTIFYING,
EVALUATING, OR PLANNING THE SAFETY ENHANCEMENTS OF POTENTIAL
CRASH SITES, HAZARDOUS ROADWAY CONDITIONS, OR RAILWAY-HIGHWAY
CROSSINGS ARE NOT SUBJECT TO DISCOVERY OR ADMITTED INTO EVIDENCE
IN A FEDERAL OR STATE COURT PROCEEDING OR CONSIDERED FOR OTHER
PURPOSES IN ANY ACTION FOR DAMAGES ARISING FROM ANY OCCURRENCE
AT A LOCATION MENTIONED OR ADDRESSED IN SUCH REPORTS, SURVEYS,
SCHEDULES, LISTS, OR DATA.

SR 304 Mainline is broken down into two segments and two intersections for analysis.
The segments and intersection locations are:

e Segment 1, Milepost 0.00 to Milepost 0.75, 4-lane segment (and HOV) from SR
3/SR 304 Interchange to City of Bremerton Incorporation limits where speed
changes from 45 mph to 30 mph.

e Charleston Beach Road Intersection/Shipyard at Milepost 0.73 Vicinity.

e Segment 2, Milepost 0.75 to Milepost 1.25, 4-lane segment (and HOV) from City
of Bremerton Incorporation limits (Charleston Beach Road Intersection Vicinity)
to Rodgers Street Vicinity (Farragut Street-Cambrian Avenue Vicinity).

e Farragut Street-Cambrian Avenue Intersection at Milepost 1.15.
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Segment 1, SR 304: Milepost 0.00 to Milepost 0.75 (Excluding intersection

crashes)

There were a total of 45 collisions between January 1, 2009 and December 31, 2013.
There were 25 rear-ends, 15 sideswipes, and 5 other. Rear-ends and sideswipes
account for 89% of crashes over a 5-year period in this segment.

Segment 1 Property Possible Evident Serious Fatality
Damage Injury Injury Injury
Only

Year 2009 14

Year 2010 8 2

Year 2011 8 2

Year 2012 5 1

Year 2013 5
Segment | Multiple | Single | Multiple- | Single-
1 -vehicle - vehicle | vehicle

injury | vehicl PDO PDO
e
injury

2009 14
2010 1 1 8
2011 1 1 7 1
2012 1 5
2013 5
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Segment 1, SR 304: Milepost 0.00 to Milepost 0.75 (Excluding intersection crashes)

Continued

Charleston Beach Road Intersection, SR 304 Milepost 0.73

There were a total of 19 collisions between January 1, 2009 and December 31, 2013.
There were 14 rear-ends, 2 sideswipes, and 3 other. Rear-ends and sideswipes
account for 84% of crashes over a 5-year period in this segment.

Charleston Property Possible Evident Serious Fatality
Beach Road Damage Injury Injury Injury
Only
Year 2009 1
Year 2010 2 1 1
Year 2011 1
Year 2012 4 3 1
Year 2013 3 2
Charlesto | Multiple | Single | Multiple- | Single-
n Beach | -vehicle - vehicle | vehicle
Road injury | vehicl PDO PDO
e (not
injury ramp)
2009 1
2010 1 1 2
2011 1
2012 4 1 3
2013 2 2 1
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Segment 2, SR 304 Milepost 0.75 to Milepost 1.25

There were a total of 32 collisions between January 1, 2009 and December 31, 2013.
There were 13 rear-ends, 13 sideswipes, and 6 other. Rear-ends and sideswipes
account for 81% of crashes over a 5-year period in this segment.

Segment 2 Property Possible Evident Serious Fatality
Damage Injury Injury Injury
Only
Year 2009 4 2
Year 2010 4 1
Year 2011 4 2
Year 2012 2 2 1
Year 2013 8 1 1

Segment 2, SR 304 Milepost 0.75 to Milepost 1.25 continued

Segment | Multiple | Single | Multiple- | Single-
2 -vehicle - vehicle | vehicle
injury | vehicl PDO PDO
e
injury
2009 1 1 4
2010 1 4
2011 1 1 3 1
2012 2 1 2
2013 2 8
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Farragut Street-Cambrian Avenue Intersection, SR 304 Milepost 1.15

There were a total of 29 collisions between January 1, 2009 and December 31, 2013.
There were 16 rear-ends, 6 sideswipes, and 7 other. Rear-ends and sideswipes
account for 76% of crashes over a 5-year period in this segment.

Farragut- Property Possible Evident Serious Fatality
Cambrian Damage Injury Injury Injury
Only
Year 2009 5 1
Year 2010 7 2
Year 2011 3
Year 2012 6 1
Year 2013 2 2
Farragut | Multiple | Single | Multiple- | Single-
St — -vehicle - vehicle | vehicle
Cambrian | injury | vehicl PDO PDO
Ave. e
injury
2009 1 5
2010 2 7
2011 3
2012 1 6
2013 1 1 2
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Qutput- Summaryz
Generalinformationa ] ] -] o o £ £ B
Froject-
description:z b SR-3MainlinefromSR-1610L oxie £agans TOM-10% YolumeReduction-Freeway-Scenarioz
Analyst o Forest-Sutmillers: | Dater= | 6/27/2014x | Areatype:= [ Urban=
Firstyearof-analysis o 2013 k- T k-] k-] k] k-] k] o
Last-vearof-
analysis o ko 2018z o o o o o o o o
CrashdataDescriptiont o e o o o o ] e
Segmentcrashdata- First-yearofcrash-
Freewaysegmentsz available?e - o - Moz | datg= o g o
k] k] Froject-levelcrash-data-available 7= Moz | Lastvearofcrashdataz k] "
First-yearofcrash-
Ramp segments= Segmentcrash-data-available?z o Moz | datax L k) °n
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. Firstyearofcrash-
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Crashes by Facility-Componenim Sites Totalo Ko An Bo Cno PDQOn
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Estimared{_rash-Statisticsa

Crashes forEntire Facilityn e g Totalo
EstimatednumberofcrashesduringstudyFeriod, crashes: o 449 5
Estimated-averagecrashfreq.duringStudyFeriod, crashesfyrz 74,99
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Crash-Type-Categoryo
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Head-oncrashes:z g 0.9
Right-anglecrashes: = g 5.0
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APPENDIX D

SR 3/ SR 304 Bremerton Interchange Improvement Project
Traffic Analysis Technical Memorandum

WSDOT
Parametrix

May 18, 2015
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Introduction

State Route (SR) 3 is a north-south highway in Kitsap County.
The corridor provides a connection between Poulsbo to the
north, and Shelton to the south and access to the Kitsap Naval
Base, Silverdale, and Bremerton. SR 304 is an east-west
arterial in Bremerton providing a connection between SR 3 to
the west and the shipyard and ferry terminal to the east. These
two state routes experience heavy weekday peak period
congestion.

The purpose of this interchange improvement project is to
evaluate modifications to the SR 3/ SR 304 interchange area
to improve mobility and enhance safety. This study evaluates
ways to reduce recurring congestion on SR 3 southbound and
SR 304 westbound.

Methodology

This section provides the methodology and assumptions used
to evaluate the project’s effects on transportation operations.
This section also includes the study area, existing year and
future year transportation analysis, and evaluation criteria.

Study Area

The study area includes; SR 3 between the Werner
Road/Loxie Eagans interchange to the north, and the Sam
Christopherson Avenue intersection to the south; the SR 3/
SR 16 interchange; and, SR 304 between Farragut Avenue
and SR 3. Figure 1 illustrates the roadways and intersections
analyzed in the study area, and Table 1 lists the study
intersections.

Figure 1. Study Area

Table 1. Study Intersections

Werner Road/Loxie Eagans Boulevard and Auto Center
Way/Oyster Bay Avenue

Loxie Eagans Boulevard and SR 3 Southbound Ramps

Loxie Eagans Boulevard and SR 3 Northbound Ramps

Farragut Avenue/Cambrian Avenue and SR 304

Charleston Beach Road and SR 304

OO WIN| -

Sam Christopherson Avenue and SR 3
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Traffic Volume Forecasts

Existing year traffic volumes for the 5-hour p.m. peak period
(2:00 — 7:00 p.m.) were developed for all roadways and
intersections in the study area using information from turn
movement counts and tube counts collected between
February 2010 and May 2014. Volumes were also developed
for the 1:30 to 2:00 p.m. time period. This 30-minute period is
included in the model to allow vehicles time to populate the
network. The existing year for this study was assumed to be
2013, and collected traffic volumes were factored to match
traffic volumes for 2013.

Opening year (2020), and future year (2040) traffic volumes
were developed by assuming a 1.5 percent annual growth rate
in traffic volumes between 2013 and the respective analysis
year. The annual growth rate was based on a review of the
following:

e Kitsap County 2010 and 2025 Travel Demand Models

o Puget Sound Regional Council 2006 and 2040 Travel
Demand Models

¢ Bremerton Economic Development Study (WSDOT,
2012)

e City of Bremerton Comprehensive Plan

The alternatives analyzed in this study were not assumed to
significantly change existing traffic patterns on a regional scale
or how people travel. Some localized traffic pattern changes
may occur as congestion increases, but were not analyzed to
provide a conservative estimate. One traffic volume forecast
was developed for the opening year (2020) and another for the
future year (2040) analysis. This allows for a conservative
comparison that describes how well each of the alternatives
performs with a given set of volumes.

Appendix D

Revised October 21, 2015 SR 3/SR 304 Bremerton Interchange Improvements Project

Traffic Operations Models
Two traffic models were used to analyze traffic operations as
follows:

e Synchro (version 8) is a deterministic model used to
calculate peak hour vehicle delay and level of service
(LOS) at intersections, similar to the methodologies
outlined in the Highway Capacity Manual (HCM). LOS
is expressed as a letter grade from A through F, and is
used to measure how well, or how poorly an
intersection operates. LOS A indicates the least
amount of delay and best operations. LOS F indicates
the highest amount of delay and worst operations.

e VISSIM (version 5.4) is a stochastic model
(microsimulation) that accounts for variability in driver
behavior and is used to calculate travel times, speeds,
and congestion levels for multiple modes of travel over
long periods of time.

Existing Conditions

This section summarizes the existing transportation
characteristics within the study area. This includes a
description of the existing road network, traffic volumes, and
existing roadway and intersection performance.

Existing Roadway Configuration

SR 3 is a four-lane (two lanes each direction) separated
highway in the vicinity of the Loxie Eagans Boulevard
interchange. SR 3 southbound has an auxiliary lane between
the Auto Center Way on ramp and the Loxie Eagans
Boulevard off ramp, and SR 3 northbound has an auxiliary
lane between the SR 304 westbound on ramp and the Loxie
Eagans Boulevard off ramp.
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At the SR 3/ SR 304 interchange, SR 3 southbound merges
from two lanes to one lane. The SR 304 on ramp connects to
SR 3 southbound as an add-lane, and SR 3 southbound
maintains two lanes between SR 304 and SR 16. SR 3
northbound is also two lanes between SR 16 and SR 304.

North of Farragut Avenue, SR 304 is a four-lane arterial with a
landscaped center median. South of Farragut Avenue, SR 304
is a six-lane arterial with a landscaped center median. In the
westbound direction, the inside lane is a high occupancy
vehicle (HOV) lane.

The HOV lane designation ends east of the SR 3/ SR 304
interchange, and the right lane drops at the off ramp to SR 3
northbound. The two remaining westbound lanes merge to one
lane prior to the SR 304 westbound undercrossing.

Existing Traffic Operations

Corridor Operations

Findings from the analysis demonstrate that there are two
locations in the study area where vehicle volumes exceed
available roadway capacity during the p.m. commute period as
follows:

e Where SR 3 southbound merges from two lanes to one
lane south of the Loxie Eagans interchange: this
location is congested for approximately 2 hours 45
minutes, and congestion extends back to the Loxie
Eagans interchange.

o Where SR 304 westbound merges from two lanes to
one lane east of the SR 3/ SR 304 interchange: This
location is congested for approximately 1 hour 45
minutes. Congestion in the general purpose lane
extends back to the Charleston Beach Road
intersection. The HOV lane allows transit, vanpools
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and carpools to bypass much of the congested general
purpose (GP) lane, but HOV vehicles experience some
congestion once the HOV lane terminates.

There is no substantial congestion on SR 3 northbound or SR
304 eastbound.

Congestion diagrams for SR 3 and SR 304 are shown in
Appendix B. The congestion diagrams illustrate the lane
configuration, travel speeds during the peak 15-minute period,
and the duration of congestion.

In some cases, congestion extends to the limits of the model,
and vehicles are effectively queuing outside of the model.
When this occurs, the number of unserved vehicles is shown
to the right of the congestion diagram

Intersection Operations
Intersection LOS is summarized in Appendix A. All
intersections operate at LOS D with two exceptions:

e Loxie Eagans Boulevard and SR 3 Southbound Ramps
— the southbound approach to this stop-controlled
intersection operates at LOS E during the p.m. peak
hour.

e SR 3 and Sam Christopherson Boulevard — This
signalized intersection operates at LOS E during the
p.m. peak hour.

Alternatives Evaluated

This section describes the roadway configuration for each of
the five alternatives. One Alternative, the Construct or Restripe
Two Lanes, was analyzed both with and without a ramp meter
for the SR 304 GP lane, bringing the total number of
alternatives to six.
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Southbound SR 3: Hard Shoulder Running

This alternative would provide hard shoulder running during
peak travel times at the existing SR 3 merge from two lanes to
one lane north of the SR 304 on-ramp. This alternative would
still merge north of the SR 304 westbound add-lane, but the
merge would take place south of the existing location.

Southbound SR 3: Construct or Restripe Two Lanes
This alternative would modify the SR 3/ SR 304 interchange
by maintaining two travel lanes on SR 3 southbound and
changing the SR 304 on ramp from an add-lane to a merge
lane. This modification could be accomplished through either a
restripe, or constructing an additional lane—there is no
difference between the traffic operations resulting from the two
methods. This alternative was analyzed with and without a
ramp meter for the SR 304 GP lane.

Southbound SR 3: Add Third Lane from SR 304 to Gorst
This alternative would maintain two travel lanes on SR 3
southbound, and maintain the SR 304 ramp as an add-lane by
adding a third southbound lane to SR 3 between the SR 304
interchange and Gorst, where it would tie into the existing

three lane section leading to SR 16.

Transportation Demand Management

This alternative provided a reduction in future traffic volumes
through the implementation of transportation demand
management (TDM) strategies. The focus of the traffic
analysis was not on the specific strategies used, but on the
effect of removing trips from the transportation network. The
opening year (2020) analysis assumed a five percent
reduction in traffic volumes, and the future year (2040)
analysis assumed a 10 percent reduction in traffic volumes.
Reference Figure 2 on Page 12.
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SR 304: Convert HOV Lane to GP Lane

This alternative would convert the SR 304 westbound HOV
lane to a GP lane. No other changes were made to the merge
location on SR 304 or SR 3.

Opening Year (2020) Traffic Operations

Corridor Operations

No Build Alternative

Vehicle congestion is anticipated where SR 3 southbound
merges from two lanes to one lane, and where SR 304
westbound merges from two lanes to one lane, as illustrated
by the congestion diagrams in Appendix A. The increased
traffic volume modeled for the opening year (2020) results in
substantially more congestion compared to existing conditions.

On SR 3 southbound the duration of congestion is anticipated
to increase from 2 hours 45 minutes with existing conditions to
4 hours 15 minutes with the No Build Alternative. Congestion
would also extend to the start of the study area, leaving
approximately 460 unserved vehicles.

At the Loxie Eagans Boulevard and SR 3 southbound ramps
intersection, the stop-controlled southbound approach would
be over capacity, and the resulting queue is anticipated to
extend back to the auxiliary lane on SR 3 southbound.

The duration of congestion on SR 304 westbound would
increase from 1 hour 45 minutes with existing conditions to 2
hours 30 minutes with the No Build Alternative, and congestion
would extend to the start of the study area, leaving
approximately 175 unserved vehicles.
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Congestion on SR 3 northbound and SR 304 eastbound would
not change with the No Build Alternative compared to existing
conditions.

Build Alternatives

SR 3

Because all the roadway configuration for all build alternatives
on SR 3 northbound and SR 304 eastbound does not change

compared to the No Build Alternative, the traffic operations are
not anticipated to change and not included in this section.

As illustrated by the congestion diagrams in Appendix B, on
SR 3 southbound, the following three alternatives are
anticipated to experience congestion similar to the No Build
Alternative (this is because the alternatives maintain the
merge condition from two lanes to one lane that is the source
of congestion on SR 3 southbound):

e SR 3 Southbound: Hard Shoulder Running: The merge
location would be moved south, reducing the number
of unserved vehicles compared to the No Build
Alternative.

¢ Transportation Demand Management (TDM): the
number of unserved vehicles would be reduced,
because the traffic volumes are lower compared to the
No Build Alternative.

e SR 304: Convert HOV Lane to GP Lane.

As summarized in Appendix 4, travel times on SR 3
southbound with the Hard Shoulder Running, TDM, and
Convert HOV Lane Alternatives are similar to the No Build
Alternative.

For the Construct or Restripe (with and without a ramp meter),
and the Add Third Lane alternatives, the merge condition on
SR 3 southbound would be eliminated, and congestion on SR
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3 southbound would be reduced. The Construct or Restripe
Two Lanes (no meter) is anticipated to result in some
congestion at the SR 304 on-ramp merge area due to the high
volume of vehicles on the ramp. Average travel times on SR 3
southbound with the Construct or Restripe, and Add Third
Lane Alternatives are modeled at over two minutes, compared
to almost ten minutes with the No Build Alternative.

With all build alternatives, the queue from the southbound off
ramp to Loxie Eagans Boulevard is anticipated to extend into
the auxiliary lane on the SR 3 southbound mainline, similar to
the No Build Alternative.

SR 304

On SR 304 the Add Third Lane Alternative would maintain two
travel lanes to the connection with SR 3 southbound. This
would eliminate the merge location that is the main source of
congestion in the No Build Alternative, and substantially
reduce congestion compared to the No Build Alternative. GP
and HOV travel times would improve compared to the No Build
Alternative due to the reduced congestion levels.

The Hard Shoulder Running and Construct or Restripe
(without a ramp meter) alternatives would have similar
congestion levels, congestion duration, and unserved vehicles
similar to the No Build Alternative.

With the Construct or Restripe (with a ramp meter) alternative,
the duration of congestion would increase to 5 hours, and the
number of unserved vehicles would increase to over 1,300.
This is because the ramp meter restricts the number of
vehicles able to pass through the ramp meter to well below the
vehicle demand.
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With the TDM Alternative, the number of unserved vehicles
would be reduced because traffic volumes are lower compared
to the No Build Alternative.

The Convert HOV Lane Alternative would reduce the number
of unserved vehicles because GP vehicles would use the
converted HOV lane, but the two GP lanes would still merge to
one GP lane, resulting in congestion occurring on SR 304.

Vehicle Hours of Delay and Throughput

Vehicle Hours of Delay provides a simple comparison across
alternatives by summing the delay experienced by each driver
in the network. As shown in Appendix 5, in the opening year
(2020), the Construct, or Restripe without a ramp meter, and
the Add Third Lane Alternatives perform the best. The
remaining alternatives perform similar to the No Build
Alternative.

As shown in Appendix 3, vehicle throughput just south of the
SR 3/ SR 304 interchange is over 90 percent for all
alternatives.

Intersection Operations

As illustrated in Appendix A, opening year (2020), intersection
LOS is anticipated to remain the same compared to existing
conditions at all six study intersections with the exception of
the Loxie Eagans Boulevard and SR 3 southbound ramps
intersection. The stop-controlled SR 3 southbound off ramp
worsens from LOS E to F, and is over capacity during the peak
hour. The resulting queue is anticipated to extend to the SR 3
mainline auxiliary lane.
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Future Year (2040) Traffic Operations

Corridor Operations

No Build Alternative

As illustrated in Appendix 2, the No Build Alternative is
anticipated to experience congestion where SR 3 southbound
merges from two lanes to one, and where SR 304 westbound
merges from two lanes to one. The assumed increase in traffic
volumes for the future year (2040) would result in increased
congestion compared to existing conditions and the opening
year (2020).

On SR 3 southbound the duration of congestion is anticipated
to increase to 5 hours with the No Build Alternative.
Congestion would also extend to the start of the study area,
leaving over 4,500 unserved vehicles. It is likely that
congestion would not reach such severe conditions, as people
would divert or eliminate trips to avoid the congestion. As
described in the Methodology section above, this study
assumed traffic volumes and travel patterns to be the same
across all alternatives. This allows for a conservative
comparison that describes how well each of the alternatives
performs with a given set of volumes.

At the Loxie Eagans Boulevard and SR 3 southbound ramps

intersection, the stop-controlled southbound approach would

be over capacity, and the resulting queue would extend back
to the auxiliary lane on SR 3 southbound, and impact the two
travel lanes as drivers slow to enter the queue in the auxiliary
lane.

The duration of congestion on SR 304 westbound would also
increase to 4 hours 45 minutes with the No Build Alternative,
and congestion would extend to the start of the study area,
leaving approximately 1,900 unserved vehicles.
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Congestion in the non-peak direction, on SR 3 northbound and
SR 304 eastbound, is not anticipated to change with the No
Build Alternative compared to existing conditions.

Build Alternatives

SR 3

With all build alternatives, the roadway configuration on SR 3
northbound and SR 304 eastbound would not be modified
compared to the No Build Alternative, and traffic operations
would not change. This section summarizes the traffic
operations for SR 3 southbound and SR 304 westbound in the
vicinity of the SR 3/ SR 304 interchange area for the year
2040.

As illustrated by the congestion diagrams provided in
Appendix B, on SR 3 southbound, the following three
alternatives are anticipated to experience congestion similar to
the No Build Alternative (this is because each alternative
would maintain the merge condition from two lanes to one lane
that is the source of congestion on SR 3 southbound):

e SR 3 Southbound Hard Shoulder Running: the merge
location would be moved south, reducing the number
of unserved vehicles compared to the No Build
Alternative.

¢ TDM: the number of unserved vehicles would be
reduced because the traffic volumes are lower; and,

e SR 304: Convert HOV Lane to GP Lane

As summarized in Appendix 4, travel times on SR 3
southbound with the Hard Shoulder Running, TDM, and
Convert HOV Lane Alternatives are anticipated to be similar to
the No Build Alternative.

The Construct or Restripe (with and without a ramp meter),
and the Add Third Lane alternatives would eliminate the merge
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condition on SR 3 southbound, and reduce congestion on SR
3 southbound compared to the No Build Alternative. The
Construct or Restripe Two Lanes (both with and without a
ramp meter) would result in some congestion at the SR 304
on-ramp merge area due to the high expected vehicle volume
on the ramp. Average travel times on SR 3 southbound with
the Construct or Restripe, and Add Third Lane Alternatives are
anticipated to range from approximately 3 to 7 minutes,
compared to over 14 minutes with the No Build Alternative.

With all build alternatives, the queue from the southbound off
ramp to Loxie Eagans Boulevard is anticipated to extend into
the auxiliary lane on the SR 3 southbound mainline, similar to
the No Build Alternative.

SR 304

On SR 304 the Add Third Lane Alternative would maintain two
travel lanes to the connection with SR 3 southbound. This
would eliminate the merge location that is the main source of
congestion in the No Build Alternative, and substantially
reduce congestion compared to the No Build Alternative. GP
and HOV travel times are expected to improve compared to
the No Build Alternative.

The Hard Shoulder Running and Construct or Restripe without
a ramp meter have similar congestion levels, congestion
duration, and unserved vehicles similar to the No Build
Alternative.

With the Construct or Restripe with a ramp meter the duration
of congestion increases to 5 hours, and the number of
unserved vehicles increases to approximately 4,400. This is
because the ramp meter restricts throughput of GP well below
the vehicle demand.
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With the TDM Alternative, the number of unserved vehicles is
reduced because traffic volumes are lower compared to the
No Build Alternative.

The Convert HOV Lane Alternative reduces the number of
unserved vehicles compared to the No Build Alternative
because GP vehicles are able to utilize the converted HOV
lane, but the two GP lanes still merge to one GP lane and
congestion still occurs on SR 304.

Intersection Operations

As illustrated in Appendix 1, in the future year (2040),
intersection LOS is anticipated to worsen compared to existing
conditions and opening year (2020) conditions at all study
intersection, except for the Loxie Eagans Boulevard and SR 3
southbound ramps intersection, which is already operating at LOS
F in the opening year (2020). The resulting queue spills back to the
SR 3 mainline auxiliary lane.

Vehicle Hours of Delay and Throughput

As shown in Appendix 5, vehicle hours of delay increases
substantially compared to the opening year (2020) for all
alternatives except for the Add Third Lane Alternative.

As shown in Appendix 3, vehicle throughput just south of the
SR 3/ SR 304 interchange drops below 90 percent with all
alternatives except the Add Third Lane Alternative.
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Summary of Findings

With the current corridor geometric configurations, the
following locations cause congestion during the p.m. commute
period:

e SR 3 southbound at the merge from two lanes to one
lane

e SR 304 westbound at the merge from two lanes to one
lane

With the anticipated growth in traffic volumes in the opening
year (2020) and future year (2040), congestion levels are
anticipated to increase, and travel times in the corridor would
worsen.

The findings for the alternatives analysis are summarized in
Figures 3 and 4, which provide a summary comparison
ranking for the performance of each alternative based on
throughput, travel time, vehicle hours of delay, duration of
congestion, and unserved vehicles.
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Figure 2. Transportation Demand Management Results
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Figure 3. Summary of Findings: Opening Year (2020)
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Summary of Findings: Future Year (2040)
Figure 4
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Appendix 2: Congestion Diagrams
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Appendix 3: Vehicle Throughput SR 3 Southbound, South of the SR 304 On-ramp
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Appendix 4: Travel Times
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SR 304 Westbound
From north of Farragut to SR 3 south of the SR 304 on-ramp
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Vehicle Hours of Delay
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Appendix 5: Vehicle Hours of Delay
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