NW La Center Road/I-5 Interchange Improvement Project (MP 16.80)
Interchange Justification Report

LIST OF APPENDICES

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix |
Appendix J
Appendix K
Appendix L
Appendix M
Appendix N
Appendix O
Appendix P
Appendix Q
Appendix R
Appendix S
Appendix T
Appendix U
Appendix V
Appendix W
Appendix X
Appendix Y
Appendix Z
Appendix AA
Appendix BB
Appendix CC
Appendix DD

Appendix EE

1JR Methods and Assumptions

Transportation Impact Analysis (TIA) for the Cowlitz Reservation Development
Engineering Assessment of NW La Center Road/I-5 Interchange Structure
March 14th, 2013 Alternatives Workshop Meeting Minutes

July 14th, 2014 Alternatives Workshop Meeting Minutes

Technical Memorandum: Interchange Evaluation — Intersection Traffic Control
Single-Line Sketches of Interchange Concept Alternatives

Detailed Interchange Design Concept Review

Single-Line Sketches of Frontage Road Options

Cowlitz Reservation Development IJR Analysis Methodology

Existing Conditions Worksheets — Freeway Mainline

Existing Conditions Worksheets — Merge/Diverge Locations

Existing Conditions Worksheets — Study Intersections

Signal Warrant Analysis Worksheets for Existing Conditions

2017 Background Conditions Worksheets — Freeway Mainline

2017 Background Conditions Worksheets — Merge/Diverge Locations

2017 Background Conditions Worksheets — Study Intersections

2017 Total Traffic Conditions Worksheets — Freeway Mainline

2017 Total Traffic Conditions Worksheets — Merge/Diverge Locations

2017 Total Traffic Conditions (Build) Worksheets — Northbound Off-Ramp Diverge
2017 Total Traffic Conditions (No Build) Worksheets — Study Intersections
2017 Total Traffic Conditions (Build) Worksheets — Study Intersections

2017 Trip Distribution Sensitivity Analysis Worksheets for 85/15 Split

2037 Total Traffic Conditions Worksheets — Freeway Mainline

2037 Total Traffic Conditions Worksheets — Merge/Diverge Locations

2037 Total Traffic Conditions (No Build) Worksheets — Study Intersections
2037 Total Traffic Conditions (Build) Worksheets — Study Intersections

2037 Trip Distribution Sensitivity Analysis Worksheets for 85/15 Split

NW La Center Road/I-5 Interchange IJR Methods & Assumptions Supplement — Collision Analysis
Crash Data (2009-2013)

Predictive Crash Assessment Worksheets

A-1 Kittelson & Associates, Inc.

February 2015
List of Appendices



NW La Center Road/I-5 Interchange Improvement Project (MP 16.80) February 2015
Interchange Justification Report List of Appendices

Appendix FF Truck Speed Study

Appendix GG Design Criteria

A-2 Kittelson & Associates, Inc.



Appendix A IJR Methods and Assumptions



Interchange Justification Report — Methods and Assumptions

NW La Center Road/I-5 Interchange
Improvement Project (MP 16.80)

La Center, Washington

Final

October 2013



Interchange Justification Report — Methods and Assumptions

NW La Center Road/I-5 Interchange Improvement
Project (MP 16.80)

La Center, Washington

Prepared For:

Mohegan Tribal Gaming Authority
One Mohegan Sun Boulevard
Uncasville, CT 06382

Prepared By:

Kittelson & Associates, Inc.
610 SW Alder, Suite 700
Portland, OR 97205

(503) 228-5230

Project Manager: Matt Hughart, AICP
Project Principal: Mark Butorac, P.E., P.T.O.E.

Project No. 12393.0

September 2013



NW Lo Center Roady/I-5 Interchange Improvement Project (MP 16.80) October 2013

STAKEHOLDER ACCEPTANCE

The undersigned parties, including all members of the team from the Washington Department of
Transportation (WSDOT) and the Federal Highway Administration (FHWA) concur with the Interchange
Justification Report Methods and Assumptions for the NW La Center Road/I-5 Interchange Project as
presented in this document.

WSDOT Region:
Rick Keniston, P.E. Chad Hancock, P.E.
Name { z 5 ! E Name Z'// W
Signature Signatre
Project Development Engineer Traffic Engineer
Title Title

10]281% 0260
Date ¥ { Date

WSDOT Headquarter Design:

Barb De Ste. Croix, P.E. Greg Li;{pir;/cott, P.E. /
Sl /B m/ e I R
" “Signature Signature - / S J \’T\
Development Services and Access Assistant State Design Engineer
Manager
Title Title
Yl ad 24 5 /
Lk - 72/ /&,/ 24 (2.6 i
Date 7 Date
FHWA:

Don Petersen

%M/ o

ignature

FHWA Washington Division

Safety/Geometric Design Engineer
Title

12/ 703

Date

fii Kittelson & Associates, Inc.



NW La Center Road/I-5 Interchange Improvement Project (MP 16.80) September 2013

(1) Participation on the Stakeholders Committee and/or signing of this document does not constitute
approval of the NW La Center Road/I-5 Interchange Improvement 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.
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EXECUTIVE SUMMARY

The Exit 16 interchange (at NW La Center Road and NW 319" Street, milepost 16.80) along Interstate 5
currently serves the City of La Center and surrounding rural areas. The interchange is a diamond interchange
with a two-lane structure over the freeway and stop-controlled access at the ramp terminals. Closely spaced
frontage road intersections exist just outside each of the I-5 ramp terminals, posing access management
challenges to the operations of the interchange. From a pure capacity standpoint, the existing interchange
form is adequate to support existing development within the City of La Center and surrounding rural areas.
However, the interchange has been the subject of recent planning studies that examined the impacts of
enhancing development opportunities along NW La Center Road on the east and west sides of I-5. One near-
term development opportunity involves 152 acres of land owned by Salishan Mohegan, LLC along the west
side of I-5. This property spans the north and south sides of NW 319" Street and is proposed to be
developed as a major casino center associated with the Cowlitz Tribe (Cowlitz Reservation Development).

Given the anticipated traffic impacts associated with the Cowlitz Reservation Development, it is recognized
that the existing NW La Center Road/I-5 interchange will need to be reconstructed/modified along with the
supporting local circulation network in order to provide safe and efficient access to/from I-5.

To support the interchange reconstruction/modification project, the Washington State Department of
Transportation (WSDOT) and the Federal Highway Administration (FHWA) requires an Interchange
Justification Report (IJR). The IJR documents the interchange planning process, the evaluation of
improvement alternatives, the design of the preferred alternative, the impacts to the Interstate system and
local street network, and the coordination that supports and justifies the request for an access revision. As a
component of the IR process, the WSDOT Design Manual requires a ‘Methods and Assumptions Document’
be developed to record assumptions, criteria, and support team decisions used in the IJR. The remainder of
this document outlines the Methods and Assumptions that will be used in the NW La Center Road/I-5
Interchange lJR.

vi Kittelson & Associates, Inc.
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INTRODUCTION AND PROJECT DESCRIPTION

The existing NW La Center Road/I-5 Interchange is a simple diamond interchange form that was constructed
to provide access between I-5, the City of La Center, and surrounding rural residential areas. Based on a
limited interchange form and the findings of several recent planning studies'’, the interchange and
supporting local circulation system are not capable of safely and efficiently supporting extensive new
development. One such development, the Cowlitz Reservation Development involves 152 acres of land
owned by the Salishan Mohegan, LLC. This property, which is located on the west side of I-5 and spans the
north and south sides of NW 319" Street, is proposed to be developed as a cultural center, housing for tribal
elders, a gaming facility, and a potential hotel.

To support the Cowlitz Reservation Development, the existing interchange and supporting local street
network will need to be reconfigured to better accommodate intensified traffic patterns at the interchange.
An IJR will be completed to document the planning, evaluation, and selection of the necessary interchange
replacement. The IJR will be completed with the following focus areas:

=  Accommodating multi-modal traffic circulation in a safe and efficient manner,
= Addressing and satisfying regulatory agency approval criteria,
* Minimizing negative impacts to adjacent property owners (right-of-way and access),

= Addressing the existing closely spaced frontage road intersections at NW 319" Street and NW
Paradise Park Road.

= Advancing the transportation system in a manner consistent with long-term community
aspirations (e.g, La Center Transportation Plan), and

= Ensuring that the selected interchange form supports future expansion to meet the surrounding
communities’ growth needs through 2036.

= |Interchange improvement(s) will not inhibit WSDOT’s ability to improve or expand mainline I-5.

The IJR will focus on the existing NW La Center Road/I-5 Interchange and its functional area along the NW
319" Street/NW La Center Road corridors. This will include the two adjacent frontage roads on either side of
the interchange. As illustrated in Figure 1, the project study area will also include the two
upstream/downstream (SR 501 Exit 14 at milepost 14.17 and SR 503 Exit 21 at milepost 21.08) interchanges
along the I-5 corridor. Analysis included in the IJR will formally document these minimal impacts. The
following sections describe the existing conditions of the interstate system and the non-interstate
highway/local transportation system within the project study area.

! La Center Junction Subarea Plan, City of La Center, 2010

? Cowlitz Indian Tribe Casino Project Traffic Impact Study, Parsons Brinkerhoff, 2006

1 Kittelson & Associates, Inc.
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I-5 Mainline

Within the interchange improvement study area, I-5 is a 6-lane, median-separated, interstate highway. The
WSDOT State Highway Log classifies this section of I-5 as Rural. Existing average annual daily traffic (AADT)
for this section of I-5 is approximately 65,350 vehicles per day based on the most recent 2011 data at nearby
R045 permanent traffic recorder station located at milepost 20.14. The posted speed limit along this
segment of |-5 is 70 mph.

NW La Center Road/I-5 Interchange

The NW La Center Road interchange is a diamond interchange located at milepost 16.80. The interchange is
located within the City of La Center. The interchange consists of single-lane on- and off-ramps with
unsignalized ramp terminals at NW La Center Road. Traffic volumes on I-5 at the NW La Center Road
interchange are approximately 62,000 vehicles per day.

The ramp terminals are located approximately 535 feet (centerline-to-centerline) apart and are separated by
a relatively narrow two-lane overpass structure with no formal pedestrian accommodations. The I-5/NW La
Center Road interchange is served by several local roadways that provide connectivity between I-5, La
Center, and the surrounding rural areas. These facilities are documented below.

NW La Center Road

NW La Center Road is an east-west, two-lane roadway that connects I-5 and the City of La Center. Clark
County classifies NW La Center Road as a Major Collector. Within the vicinity of the interchange, there are
no sidewalks or bicycle lanes along either side of the roadway. Based on recent traffic count information,
the existing ADT east of the I-5 interchange is approximately 11,000 vehicles per day.

NW 319" Street

West of I-5, NW La Center Road becomes NW 319" Street. This east-west roadway is classified as a Rural
Minor Collector by Clark County and primarily serves the rural residential development located between I-5
and the Columbia River to the west. Existing ADT along this roadway is approximately 1,500 vehicles per day.

NW 31° Avenue

NW 31% Avenue is a north-south roadway located on the west side of I-5 south of NW 319" Street. Clark
County classifies NW 31° Avenue as a Rural Major Collector. Oriented parallel to I-5, this roadway acts as a
rural frontage road to I-5 providing a continuous connection between NW 319™ Street and the City of
Ridgefield to the south. The intersection of NW 31* Avenue with NW 319" Street is located approximately
100 feet (centerline-to-centerline) from the I-5 southbound ramp terminal.

NW Paradise Park Road

NW Paradise Park Road is a north-south roadway located on the east side of I-5. Clark County classifies NW
Paradise Park Road as a Local roadway. As with NW 31*" Avenue, NW Paradise Park Road acts as a rural

3 Kittelson & Associates, Inc.
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frontage road to I-5 and connects to NW La Center Road approximately 125 feet (centerline-to-centerline)
east of the northbound ramp terminal. NW Paradise Park Road provides access to Paradise Point State Park.

SR 503/I-5 Interchange

The SR 503/I-5 interchange is a split diamond interchange located in Woodland, WA. This interchange is
located approximately 4.28 miles north of the NW La Center Road/I-5 interchange at milepost 21.08 in
Woodland, WA.

SR 501/1-5 Interchange

The SR 501/I-5 Interchange is diamond interchange located approximately 2.63 miles south of the NW La
Center Road/I-5 interchange at milepost 14.17. Recently reconstructed to include a six-lane overpass and
signalized ramp terminals, this interchange primarily serves the City of Ridgefield and the surrounding rural
residential areas.

I-5 Weigh Station

An existing weigh station for northbound I-5 traffic is located south of the La Center/I-5 interchange at
milepost 15.5.

PROJECT DESCRIPTION

The NW La Center Road interchange improvement project is expected to mitigate the impacts of the
proposed Cowlitz Reservation Development at full-buildout in year 2016. For the purposes of the analysis,
the proposed Cowlitz Reservation Development is anticipated to include the following uses:

= 2,440 gaming positions (the IJR will study 3,500 gaming positions for a conservative analysis)

= Upto 3,450 parking spaces

= 4restaurants

= 5,000 - 6,000 square feet of retail space

= Casino bars

= Event Center with seating for up to 1,500 guests

= Valet parking services

= 250-room hotel

The traffic impacts of such a development are expected to necessitate the reconstruction of the existing NW
La Center Road/I-5 interchange and realignment of NW 31* Avenue and NW Paradise Park Road. As
previously stated, the IJR will formally document the planning, alternatives development, alternatives
evaluation, and selection of the preferred interchange form to address the anticipated project traffic as well
as the background traffic growth in the study area. To support this effort, the following sections highlight
the study parameters and assumptions that will be incorporated into the 1JR analysis.

4 Kittelson & Associates, Inc.
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ANALYSIS YEARS/PERIODS

Based on preliminary scoping efforts with the City of La Center, Clark County, WSDOT and FHWA, three
analysis years, 2012, 2016 and 2036, will be required. The 2016 study year is assumed to represent the build
out year of the Cowlitz Reservation Development and will be used for identifying mitigations that will be
needed for and funded exclusively (no federal, state, or local dollars will be used to plan, design, and/or
construct the project) by Salishan Mohegan, LLC. The 2036 study year scenario is informational for WSDOT
to ensure that near-term interchange improvements don’t preclude the ability to provide future long-term
improvements.

In order to assess the impact of the Cowlitz Reservation Development, conditions will be analyzed for the
following time periods based daily profile counts of the surrounding roadways and the anticipated trip
generation profile of the casino:

=  Weekday morning peak period (7:00-9:00 a.m.)

=  Weekday evening roadway peak period (4:00-6:00 p.m.)

=  Friday peak period (4:00-6:00 p.m.) [This time period represents when traffic volumes in the site
vicinity would peak in the future with trips associated from the proposed Cowlitz Reservation
Development]

PROJECT AND STUDY AREAS

The project study area will focus on the NW La Center Road/I-5 Interchange and immediately adjacent
frontage road network. A transportation impact analysis of intersections impacted by the Cowlitz
Reservation Development will be prepared to address the transportation system impacts beyond the NW
LaCenter Road/I-5 Interchange on the local LaCenter and Clark County roadway network. The following NW
La Center Road/I-5 interchange intersections have been identified for detailed operations analyses within
the UJR:

= NW 31% Avenue/NW 319" Street;

= |-5 Southbound Ramp/NW La Center Road;

= |-5 Northbound Ramp/NW La Center Road; and

= Paradise Road/NW La Center Road
In addition to the intersection operations, the IJR will include I-5 mainline and merge/diverge analyses for
the following locations:

= |-5 at the NW La Center Road interchange ramps; and

= |-5 at the weigh station located approximately 1.25 miles south of the NW La Center Road
interchange.

The project study area extends to the northern interchange (I-5/SR 503 in Woodland) and southern
interchange (I-5/SR 501 in Ridgefield).

5 Kittelson & Associates, Inc.
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TRAFFIC OPERATIONS ANALYSIS

In total, the traffic operations analyses will be performed for the following scenarios:

=  Existing 2012 Weekday AM Peak Hour

=  Existing 2012 Weekday PM Peak Hour

=  Existing 2012 Weekday Friday PM Peak Hour

= 2016 Background Weekday AM Peak Hour

= 2016 Background Weekday PM Peak Hour

= 2016 Background Weekday Friday PM Peak Hour

= 2016 w/Cowlitz Reservation Development (No-Build), Weekday AM Peak Hour

= 2016 w/Cowlitz Reservation Development (No-Build), Weekday PM Peak Hour

= 2016 w/Cowlitz Reservation Development (No-Build), Weekday Friday PM Peak Hour

= 2016 w/Cowlitz Reservation Development and interchange improvements (Build), Weekday AM
Peak Hour

= 2016 w/Cowlitz Reservation Development and interchange improvements (Build), Weekday PM
Peak Hour

= 2016 w/Cowlitz Reservation Development and interchange improvements (Build), Weekday
Friday PM Peak Hour

= 2036 Background (No-Build) Weekday AM Peak Hour
= 2036 Background (No-Build) Weekday PM Peak Hour
= 2036 Background (No-Build) Weekday Friday PM Peak Hour

= 2036 w/Cowlitz Reservation Development and 2016 identified interchange improvements
(Build), Weekday AM Peak Hour

= 2036 w/Cowlitz Reservation Development and 2016 interchange improvements (Build),
Weekday PM Peak Hour

= 2036 w/Cowlitz Reservation Development and 2016 interchange improvements (Build),
Weekday Friday PM Peak Hour

EXISTING CONDITIONS ANALYSIS

The existing operations and level of service will be assessed at the identified study intersections/I-5
mainline/merge-diverge areas during the three peak hour analysis periods using 2012 traffic volumes. These
volumes were developed using data collected in mid-September 2012 and data provided by WSDOT for the
permanent traffic recorder (PTR) station R045 located on I|-5 north of the NW La Center Road/I-5
Interchange in the study area. The process used to develop traffic volumes for the I-5 mainline and
interchange ramps that are representative of typical traffic volumes was developed based on conversation
with WSDOT staff. The existing traffic volumes development is described in detail in Appendix A.

6 Kittelson & Associates, Inc.
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Synchro/SimTraffic and HCS 2010 will be used for the traffic operation analysis. Synchro and SimTraffic
(Version 7) will be used to analyze signalized and stop-controlled intersections. HCS 2010 will be used to
analyze the I-5 mainline performance and the interchange merge/diverge areas.

2016 BACKGROUND ANALYSIS

This analysis will determine traffic operations at the study intersections/I-5 mainline/merge-diverge areas
during all three study periods in the year 2016 without any improvements or changes to the
interchange/local roadway network. Traffic volumes for the year 2016 will be derived based on the 2011
Clark County Metropolitan Transportation Plan (MTP) model. Where feasible, the projected volumes will be
calculated by first using a straight-line interpolation between the base 2010 and future year 2036 traffic
volume projections from the model and then post-processing (using the NCHRP 255 methodology) the
results. In-process development data has been requested® from the City of La Center, City of Ridgefield, City
of Woodland, and Clark County and included as part of year 2016 forecast traffic volumes.

City of La Center, City of Ridgefield, and Clark County transportation improvement plans will be reviewed for
the surrounding area to determine how any planned improvements may impact access to the site and
operations at the study intersections.

Synchro/SimTraffic, and HCS 2010 will be used for the traffic operation analysis. Synchro and SimTraffic
(Version 7) will be used to analyze signalized and stop-controlled intersections. HCS 2010 will be used to
analyze the I-5 Mainline performance and the interchange merge/diverge areas.

2016 WITH COWLITZ RESERVATION DEVELOPMENT ANALYSIS

Traffic operations at the study intersections/I-5 mainline/merge-diverge areas for all three study periods will
be estimated in the year 2016 with the additional traffic volumes generated by the Cowlitz Reservation
Development. The expected trip generation form the Cowlitz Reservation Development will then be added
to the 2016 background volumes to create this analysis scenario. The assumption is that no improvements
are made to the roadway network or intersections. In addition, no capacity improvements to I-5 will be
assumed in the study area by 2016.

Synchro/SimTraffic, and HCS 2010 will be used for the traffic operation analysis. Synchro and SimTraffic
(Version 7) will be used to analyze signalized and stop-controlled intersections. HCS 2010 will be used to
analyze the I-5 Mainline performance and the interchange merge/diverge areas.

It is anticipated that roundabouts will be a design consideration in the development and analysis of
interchange improvement alternatives. In these instances, the traffic analysis software SIDRA will be used to
conduct the analysis. In recognition of WSDOT standards, Appendix B outlines several SIDRA variables that
will be changed from the default parameters.

*The City of La Center has identified one in-process development (KWRL School Bus Facility Traffic Impact Study, H. Lee
& Associates, May 26, 2010)

7 Kittelson & Associates, Inc.



NW La Center Road/I-5 Interchange Improvement Project (MP 16.80) September 2013

TRIP GENERATION AND ASSIGNMENT

Trip generation estimates for the proposed Cowlitz Reservation Development will be based on data from
other similar casino developments (a separate Trip Generation memorandum will be prepared for review
and consent by all stakeholders prior to the publication of the Draft IJR). Based on past experience and a
preliminary assessment of the data, we recommend calculating trips per gaming position®. Data indicates
that the number of trips generated at a casino is more highly correlated to the number of gaming positions
than the square footage of gaming space or the size of the entire development. We will assign the site-
generated traffic to the study intersections using the estimated trip distribution patterns within the site
vicinity for each of the three analysis periods. The proposed peak hour trip assignments for the Cowlitz
Reservation Development are shown in Appendix C.

2016 WITH COWLITZ RESERVATION DEVELOPMENT AND INTERCHANGE IMPROVEMENTS ANALYSIS

This scenario will present the proposed mitigation to address the impacts of the proposed Cowlitz
Reservation Development. The operations at the study intersections/I-5 mainline/merge-diverge areas for
the three analysis periods based on projected 2016 traffic volumes and the Cowlitz Reservation
Development. An initial level of analysis will involve using forecasted volumes and potentially Synchro and
HCS 2010 to determine the two critical time periods of this 2016 scenario. Based on our understanding of
the proposed development, it is expected that the two critical time periods will be the Weekday p.m. peak
hour and the Friday Evening/Weekend peak hour period.

If necessary, a VISSIM model of the study area will be created if a preferred interchange alternative scenario
does not meet the operational performances specified in the body of this report. Additional details of the
VISSIM modeling is outlined in Appendix D.

2036 BACKGROUND ANALYSIS

This analysis will determine traffic operations at the study intersections/I-5 mainline/merge-diverge areas
during all three study periods in the year 2036 without any improvements or changes to the
interchange/local roadway network. Traffic volumes for the year 2036 will be derived based on the 2011
Clark County Metropolitan Transportation Plan (MTP) model.

2036 WITH COWLITZ RESERVATION DEVELOPMENT AND 2016 INTERCHANGE IMPROVEMENTS ANALYSIS

A long-term 2036 scenario will be analyzed to demonstrate the long-term impacts of the Cowlitz Reservation
Development. Future traffic volumes for the 2036 scenario will be projected based on the same
methodology previous described above. The analysis will be used to ensure that the proposed interchange
project does not preclude the development of future capacity needs and is designed in such a way that it
can be readily expanded to meet the year 2036 needs.

4 Gaming positions include the number of slot machines, seats at gaming tables, or other positions at various gaming
mechanisms.

8 Kittelson & Associates, Inc.
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SELECTION OF MEASURES OF EFFECTIVENESS

Multiple Measures of Effectiveness (MOE) will be used for the operational analysis of the different
scenarios. Level of Service (LOS) is the critical measure to determine whether the project can meet the
minimum operation requirements.

WSDOT

The WSDOT Design Manual, Chapter 320 describes the measure of effectiveness (MOE) used for
determining a highway facilities’ level of service (LOS) as follows:

= The level of service (LOS) for operating state highway facilities is based upon measures of
effectiveness (MOEs), in accordance with the latest version of the Highway Capacity Manual.

= These MOEs (see Table 1 below) describe the measures best suited for analyzing state highway
facilities, such as freeway segments, signalized intersections, and on- or off-ramps. Depending
on the facility, WSDOT LOS thresholds are LOS C and LOS D on state highway facilities.

Table 1 WSOT Measures of Effectiveness by Facility Type

Type of Facility Measure of Effectiveness (MOE) ‘
Basic Freeway Segments Density (pc/mi/In)
Ramps Density (pc/mi/In)
Ramp Terminals Delay (sec/veh)
Multilane Highways Density (pc/mi/In)
Percent Time Spent Following
Two-Lane Highways Average Travel Speed (mi/hr)
Signalized Intersections Control Delay Per Vehicle (sec/veh)
Unsignalized Intersections Average Control Delay Per Vehicle (sec/veh)
Urban Streets Average Travel Speed (mi/hr)

Intersection Analysis — Level of Service (LOS), Delay, Volume/Capacity (V/C) Ratio, Queues

For intersection analysis, LOS is determined by the average delay (seconds). The 2010 Highway Capacity
Manual (HCM) provides LOS criteria for intersections, illustrated in Table 2. As shown in the table, the same
LOS criteria will be used for both signalized intersections and roundabouts.

Table 2 LOS Criteria for Intersection with Traffic Control (HCM 2010)

Traffic Signals and Roundabouts Stop Signs and Yield Signs
Total Delay per Vehicle (sec) Control Delay per Vehicle (sec)

A <10 0-10

B >10 and 20 >10 and 15
C >20 and 35 >15 and 25
D >35 and 55 >25 and 35
E >55 and 80 >35 and 50
F >80 >50

9 Kittelson & Associates, Inc.
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Per discussions with WSDOT staff, it has been noted that the existing interchange is in a predominately rural
area. However, it is anticipated that the proposed Cowlitz Reservation Development will change the
character of the area to a more urban setting. Therefore, the LOS C standard will be used at the interchange
ramp terminals for the existing conditions analysis and the 2016 analysis, while the LOS D standard will be
used for the 2036 analysis.

Mainline LOS, Density, Speed, Travel Time

For freeway analysis (including mainline analysis of I-5, merge, and diverge), LOS is determined by the
density of traffic. The HCM provides LOS criteria for freeway merge, diverge, and weave, shown in Table 3.

Table 3 LOS Criteria for Freeway Merge/Diverge/Weave (HCM 2010)

Maximum Density (pc/mi/In)

Merge/Diverge Weave
A <10 0-10
B >10-20 >10-20
C >20-28 >20-28
D >28-35 >28-35
E >35 >35
F Demand Exceeds Capacity Demand Exceeds Capacity

Speed (mph) and travel time (minutes) are also indictors of the performance of an individual segment and
the overall freeway facility. HCS 2010 will be the primary software for freeway facility analysis.

The base saturation flow rate for all signalized intersection analyses will be 1,900.

10 Kittelson & Associates, Inc.
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INTERCHANGE JUSTIFICATION REPORT REQUIREMENTS

As outlined by the WSDOT Design Manual, there are eight policy point requirements that need to be
addressed as part of an lJR. These eight policy points are outlined below:

Policy Point 1 — Need for Access Point Revision

o The IR will describe the need for the interchange improvement and why the existing
interchange is not sufficient to meet the design year needs.

o Data analysis will be provided to support the needs findings.
Policy Point 2 — Reasonable Alternatives

o This policy point will be one of the main focal points for the NW La Center Road/I-5
Interchange Improvement Project.

o All reasonable alternatives will be described and considered in the interchange form
alternatives analysis. These will include the design options, locations, and transportation
system management-type improvements to meet the proposal design year needs.

o All reasonable design alternatives will be evaluated and documented in the evaluation
process.

Policy Point 3 — Operational and Safety Analyses

o This policy point will be one of the main focal points for the NW La Center Road/I-5
Interchange Improvement Project.

o An operational and safety analysis will be conducted per WSDOT IJR guidelines.
Policy Point 4 — Access Connections and Design

o Access within the vicinity of the interchange will be critical component of the NW La
Center Road/I-5 Interchange Improvement Project given the presence of the two
existing frontage roads on both sides of the interchange.

o The analysis will include documentation on how the interchange improvements relate to
the WSDOT Design Manual spacing criteria. Any design deviations needed to support
the preferred interchange design will be fully addressed in this section.

Policy Point 5 — Land Use and Transportation Plans

o Future land use and transportation considerations will be accounted for the in the near-
and long-term operations analyses.

o The interchange improvement proposal will address consistency with local and regional
land use and transportation plans.

Policy Point 6 — Future Interchanges

o The proposed interchange improvement will demonstrate compliance with other
planned access points and revisions along the I-5 study corridor.

11 Kittelson & Associates, Inc.
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=  Policy Point 7 — Coordination

o In parallel with the IJR, a separate transportation impact analysis will be prepared for
the Cowlitz Development Project. The applicable traffic volume increases from this
separate study effort will be included at the IJR study intersections and appropriate
references will be made as necessary to ensure coordination and consistency.

=  Policy Point 8 — Environmental Processes

o Aseparate NEPA process is being developed in parallel with the IJR.

To meet these requirements, all eight policy points will be addressed in the NW La Center Road/I-5
Interchange Improvement Project JR.

12 Kittelson & Associates, Inc.
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Appendix A: Existing Traffic Volumes Development September 2013

EXISTING TRAFFIC VOLUMES DEVELOPMENT

A variety of traffic volume data were utilized as part of this transportation analysis, including:

= Twenty-four hour tube counts collected at all four ramps of the I-5/La Center Road Interchange
from September 2012;

= Basic Axle Classification Report data for permanent traffic recorder (PTR) R045, located on I-5 at
milepost 20.14 for portions of 2010, 2011, and 2012;

=  Diamond Traffic Counter sixty minute counts for ramps of the I-5/La Center interchange from
March 2011.

NW La Center Road/I-5

KAI collected twenty-four hour tube counts at the ramps of the I-5/La Center Road interchange for Friday,
September 14, 2012 through Sunday, September 23, 2012. These automated tube counts collected hourly
traffic volumes and vehicle classification by direction. The average of the Tuesday through Thursday data
was used to develop the weekday AM peak (7:00 AM — 9:00 AM) and weekday PM peak (4:00 PM — 6:00
PM) volumes and truck percentages. The data from Friday, September 14 and Friday, September 21, 2012
was used to develop the Friday peak (4:00 PM — 6:00 PM) volumes and truck percentages. The data was not
seasonally adjusted, as traffic reports from station R045 suggest that September traffic volumes are higher
than average. This is further shown in Attachment A, which includes the monthly conversion factors for
station R045. The factor to convert September average weekday traffic (AWDT) to annual average daily
traffic (AADT) is 0.96, indicating that September traffic is higher than average traffic. Therefore, using the
September counts is conservative. Attachment A also includes an analysis of PTR data provided by Ray Shank
that justifies the use of September count data.

I-5 Mainline

WSDOT provided a basic axle classification report for ATR station R045, which is located on I-5 at milepost
20.14, just north of the I-5/La Center Road interchange, from September 2012. Traffic volumes at the station
from Wednesday, September 19, 2012 through Monday, September 24, 2012 were available. Therefore, an
average of the weekday AM peak period (7:00 AM — 9:00 AM) and weekday PM peak period (4:00 PM - 6:00
PM) traffic volumes from Wednesday and Thursday were used to estimate the weekday peak periods. In
order to confirm the appropriateness of this data, it was compared to additional data at the ATR station,
which suggested the September 2012 data is fairly typical for the freeway. This comparison is provided in
Attachment 2, which includes peak volume data at station R045 from September 2010 and June 2012. Also,
historical WSDOT data from R045 indicates that September is one of the higher months in terms of traffic
volumes (as explained above and demonstrated in Attachment A). Therefore, using September data is
conservative.

The volumes at the ATR station were used in conjunction with the ramp volumes to extrapolate the volumes
on I-5 south of the NW La Center Road/I-5 interchange. The truck percentages recorded at the station were
used for all of I-5.

1 Kittelson & Associates, Inc.
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AWDT FACTOR
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16080
18375
20766
19917
16819
14669
14439
12652
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RRRR

2
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1
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.64
.48
.26
.16
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.82
.86
.01
.16
.18
.35
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.28
.20
.13
.04
.97
-90
.88
.91
1.01
1.

1.16

11

.35
.25
.16
.07
.01
.95
-90
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.96
.00
1.
1.

13
19

R0O20

5374
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5968
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6225
6431
6830
7491
7509
6739
5988
5565

CONVERSION FACTORS:

1
1
1

1
1
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RO42
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12238
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14396

RO54
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2703
2438
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RPRRRR

2083

STATE OF WASHINGTON - DEPARTMENT OF TRANSPORTATION

TRIPS SYSTEM
PERMANENT TRAFFIC RECORDERS*

AVERAGE WEEKDAY TRAFFIC (AWDT) TO ANNUAL AVERAGE DAILY TRAFFIC (AADT)

AWDT FACTOR

.13
.09
.02
.97
-98
.95
-89
.81
.81
.90
.02
.09

.78
.60
.38
.19
.15
.00
.86
.85
.07
.18
.27
.37

.16
.19
.05
.01
.07
.95
.84
.77
.85
.92
1.
1.

13
14

RURAL STATIONS

AWDT FACTOR AWDT FACTOR AWDT FACTOR

R0O23 RO37 RO38
8573 1.29 899 1.85 2446 2.04
8379 1.32 988 1.69 3111 1.60
9519 1.16 730 2.28 2476 2.01

10090 1.09 756 2.20 2488 2.00
10603 1.04 1178 1.41 2973 1.68
11624 .95 1946 .86 3435 1.45
13173 .84 2751 .61 4736 1.05
13389 .82 2598 .64 4594 1.08
11733 .94 2115 .79 3588 1.39
10267 1.07 1693 .98 2966 1.68
9709 1.14 968 1.72 2517 1.98
9852 1.12 1090 1.53 3798 1.31

11031 1666 4982

R0O43 R0O45 RO47E
4535 1.13 55528 1.18 10682 1.40
4566 1.12 55963 1.17 11081 1.35
4610 1.11 60528 1.08 11399 1.31
5079 1.01 62155 1.05 13025 1.15
5248 .97 63336 1.03 14443 1.03
5328 -96 68173 .96 15687 .95
5890 .87 72012 .91 18019 .83
6294 .81 72811 -90 17679 .84
5637 .91 67949 -96 16049 .93
5035 1.01 63914 1.02 15127 .99
4518 1.13 63466 1.03 12281 1.22
4475 1.14 62679 1.04 12635 1.18

5106 65349 14932

RO55 RO57 RO58
6359 1.67 2053 2.04 1636 2.56
7117 1.49 2143 1.95 2045 2.05
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9133 1.16 2775 1.51 2165 1.94
9767 1.09 3252 1.29 2862 1.46
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12814 .83 4776 .88 4451 -94
10960 .97 3751 1.12 3496 1.20
9463 1.12 3390 1.23 2857 1.47
8799 1.21 2789 1.50 2166 1.93
8213 1.29 3038 1.38 2866 1.46
10627 4185 4191

* OREGON-OWNED RECORDERS AND FERRY TERMINALS EXCLUDED 40
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Kelly Laustsen

From: Shank, Ray <ShankR@wsdot.wa.gov>

Sent: Thursday, November 29, 2012 3:00 PM

To: Matt Hughart

Cc: Keniston, Rick; Bellinger, Dave; Nova, Robert; Clark, Mike; Kelly Laustsen; Jeff Whitman
Subject: Cowlitz Reservation Development - Volume Methodology Discussion

Matt,

The following comments/guidance has been provided by our headquarters staff regarding the development of traffic volumes to be used in the analysis of the I-
5/LaCenter Interchange.

Justification Discussion for using September 2012 Count Data
The Permanent Traffic Recorder (PTR) R045 is used for factoring mainline I-5 from the LaCenter Interchange northward. We use PTR R109 for factoring the
mainline I-5 through the SR 501 (Ridgefield) Interchange.

Looking into this data, the seasonality we ascribe to both the end of SR 501 and the end of 503 (and therefore should reflect the ramps as well) comes from an
average of urban sites we label GR-02. This is a much flatter seasonal curve than R045 or R109. The figures below reflect 2011 total monthly volume divided by
total annual volume for GR-02, R045 and R109. What they show (somewhat cryptically) is that the 7-day average from your short count is likely only going to be
a few percent off from the annual average. Since this is well within the margin of error for factoring, we would just consider the September count average as
equivalent to the annual average.

Factor Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
GR-02 7.9% 7.4% 8.5% 8.3% 8.6% 8.7% 8.8% 9.0% 8.5% 8.4% 7.9% 8.2%
R045 7.2% 6.8% 8.1% 8.0% 8.4% 8.8% 9.7% 10.0% 8.8% 8.4% 7.9% 8.0%
R109 7.4% 7.0% 8.2% 8.1% 8.5% 8.8% 9.5% 9.7% 8.7% 8.3% 7.9% 8.1%

The peak hour volumes from the short count are anticipated to be appreciably lower than a 30" highest hour. The fact that R045 has significantly different
temporal trends than the ramps means it is not appropriate as a factor source.

Therefore to justify using the available September data, we suggest multiplying the short count peak hour volume by 1.3 and determine if the higher volume
would have any practical implication for design over the un-factored peak. If the answer is no, just use the short count peak as is. If the answer is yes, we will
have to discuss further to determine an appropriate methodology.

Comparing Counts at Adjacent Interchanges




Weekday counts are available for all ramps of the Ridgefield, LaCenter, and Woodland Interchanges in March 2011. We can utilize these short counts along with
the data you collected at the LaCenter Interchange in September 2012 to create a factor to derive estimated September 2012 volume data for the adjacent
interchanges. In order to create this factor, we’re assuming similar temporal trends between these three interchanges.

After looking at the September 2012 data, it appears that the peak hour on Friday is slightly lower than that of the weekday peak hour. To be conservative in
our evaluation, the weekday peak volume data for the ramps will be applied as the Friday peak hour volume.

Additional Data Effort
e PTR R045 Validation — | have requested a status update for this effort and will let you know when the validation has been completed.

e SR 503/Woodland Interchange Study — After reviewing the study, the forecast year was 2025 and likely won’t help with your volume projection for the
Woodland interchange. However, if you think it might help | can forward you a CD containing a copy.

e Weigh Station Data — | should receive some information tomorrow regarding the number of commercial vehicles that use the weigh station. | will
forward this information onto you when it becomes available.

Please review and let me know if you have any questions.

Ray Shank
Transportation Planner
WSDOT - SW Region
11018 NE 51st Circle
Vancouver, WA 98682
(360) 905-2087
shankr@wsdot.wa.gov




PTR Station R045

|-5 Data Comparison

Wed/Thurs Avg Northbound Southbound
9/19-20/2012 1 2 3 Total 4 5 6 Total
6:00 AM 517 638.5 414 1569.5 442 714 503 1659
7:00 AM| 571.5 840.5 567.5 1979.5 490 815.5 564.5 1870
8:00 AM 557 722.5 4535 1733 479.5 759 477 1715.5
4:00 PM 792 912.5 677.5 2382 620 1080.5 992 2692.5
5:00 PM| 779.5 895 638.5 2313 585 1021.5 890.5 2497
6:00 PM 648 773.5 529 1950.5 462.5 742 502 1706.5
Fri Northbound Southbound
9/21/2012 1 2 3 Total 4 5 6 Total
4:00 PM 898 1130 1097 3125 660 1177 1144 2981
5:00 PM 897 1084 1071 3052 607 1117 1065 2789
6:00 PM 761 1030 939 2730 542 963 781 2286
Wed Northbound Southbound
9/22/2010 1 2 3 Total 4 5 6 Total
6:00 AM 480 663 440 1583 470 718 452 1640
7:00 AM 612 784 549 1945 506 833 616 1955
8:00 AM 574 737 459 1770 480 771 448 1699
4:00 PM 757 877 646 2280 593 993 858 2444
5:00 PM 760 847 610 2217 547 1,006 849 2402
6:00 PM 676 779 520 1975 452 781 479 1712
Fri Northbound Southbound
9/24/2010 1 2 3 Total 4 5 6 Total
4:00 PM 902 1,074 958 2934 680 1,195 1,345 3220
5:00 PM 895 1,072 967 2934 593 1,113 1,001 2707
6:00 PM 753 926 767 2446 536 960 838 2334
Wed Northbound Southbound
6/13/2012 1 2 3 Total 4 5 6 Total
6:00 AM 508 667 387 1562 441 665 592 1698
7:00 AM 597 800 578 1975 495 721 599 1815
8:00 AM 574 693 467 1734 454 754 595 1803
4:00 PM 781 874 633 2288 569 959 1,087 2615
5:00 PM 776 841 599 2216 519 884 889 2292
6:00 PM 609 692 447 1748 408 665 494 1567
Fri Northbound Southbound
6/15/2012 1 2 3 Total 4 5 6 Total
4:00 PM| 868 1,094 1,155 3117 583 1,054 1,348 2985
5:00 PM 856 1,042 1,034 2932 504 1,038 1,191 2733
6:00 PM 760 917 840 2517 106 953 1,342 2401
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Appendix B: SIDRA Assumptions and Methods September 2013

WSDOT Roundabout Standard Operations Analysis

It is recognized that WSDOT uses different methodologies than what is accepted in NCHRP 572
Roundabouts: An informational guide. The following parameters will be used in the roundabout analysis for
the NW La Center Road/I-5 Interchange Improvement Project.

1)
2)
3)
4)

5)

6)

Change the Level of Service Method to HCM 2000

Change Capacity Model to SIDRA Standard

Change Roundabout LOS Method to ‘Same as signalized intersections’

Change Entry Lane Width to 14 ft

Environment Factor:

La Center does not have any roundabouts. Therefore, a 1.2 environment factor (which is consistent

with HCM 2010) will be used. For future 2036 scenarios, the environmental factor will be adjusted to
1.1 per WSDOT methodology.

Basic Saturation Rate

Although the existing interchange is in a predominately rural area, it is anticipated that the
proposed Cowlitz Reservation Development will change the character of the area to more of an
urban setting. As such, it is proposed that 1,900 be used as the base saturation rate.

1 Kittelson & Associates, Inc.
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Appendix D: VISSIM Modeling Assumptions and Methods September 2013

The purpose of this appendix is to outline the processes and standards associated with developing any
needed microsimulation (VISSIM) models for the NW La Center Road/I-5 Interchange improvement project.
These microsimulation models will be developed using VISSIM to determine the impacts associated with the
following issues:

= Development of the Cowlitz Reservation
= Modifications to NW La Center Road and the its interchange with I-5

The remainder of this appendix outlines the process Kittelson & Associates, Inc. (KAl) will use to develop any
applicable VISSIM models for this project.

Modeling Study Area

As previously developed by regional stakeholders, the prepared VISSIM models will include the following
intersections.

= NW 31% Avenue/NW 319" Street

= |-5 Southbound Ramp/NW La Center Road
= |-5 Northbound Ramp/NW La Center Road
= Paradise Road/NW La Center Road

In addition to the above intersections, I-5 ramps will be modeled, along with their interaction with I-5, for
the ramps at the NW La Center Road Interchange, the SR 501 Interchange, the SR 503 interchange, and the
I-5 weigh station.

Scenarios/Study Time Periods

Per the above methods and assumptions, VISSIM will only be used if a preferred alternative scenario does
not meet the operational performances specified in the body of this report. For these scenarios, VISSIM will
be used to review the alternative to determine feasibility of implementation. For each of these scenarios the
following two time periods will be analyzed.

=  Weekday PM Peak Hour
= Weekday Friday PM Peak Hour (Due to Casino use)

Prior to the future alternative being modeled in VISSIM, an existing conditions model will be developed and
calibrated for the same time periods. The procedures used for this calibration and delivery of models are
discussed further in this appendix.

For each VISSIM model the peak period data will be entered in the model in 15 minute intervals along with a
thirty minute “warm-up” period. For this model, the term peak period refers to the point in time where
forecasted traffic along either NW La Center Road or at the interchange’s ramps results in a failing level of
service (congestion) to the point where the model recovers (uncongested). It is believed that this will be no
greater than two hours. Peak period information will be documented in the final report. The warm-up

1 Kittelson & Associates, Inc.



Appendix D: VISSIM Modeling Assumptions and Methods September 2013

period of the model cannot be used to develop meaningful measures of effectiveness; however, it is used to
“prime” the model for peak hour conditions. Data for the warm-up periods will be developed based on the
same traffic data used to develop the peak hour data with the warm-up period being 90% as intense as the
peak hour. The peak hour factor for the peak hour will be the same as in existing condition.

Model Development

Development of the VISSIM models will follow the Federal Highway Administration’s (FHWA) 7 step process
as outlined in the FHWA'’s Traffic Analysis Toolbox Volume Ill: Guidelines for Applying Traffic Microsimulation
Modeling Software. These steps are summarized below.

= |dentification of Study Purpose, Scope, and Approach
= Data Collection and Preparation

= Base Model Development

=  Error Checking

= Calibration

=  Alternatives Analysis

= Final Report and Technical Documentation

Based on the above process, the project team has prepared a list of assumptions which will be used for the
individual steps. These are summarized below.

Identification of Study Purpose, Scope, and Approach

The purpose and scope for this project were previously developed and approved by the regional
stakeholders. No alternation to the scope and purpose is being proposed at this time.

Data Collection and Preparation

Data sources required for model construction have been identified and are documented below.
Geometric Data

Geometric data for the future condition will be developed based on the functional layout and design phase
of this project and will be entered into VISSIM.

2 Kittelson & Associates, Inc.
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Traffic Control Data

Control data for the future year conditions will be based on the functional analysis and design phase of this
project. Control data includes, but is not limited to, the following:

= Signal Timing

= Speed Limits

=  Turn Restrictions

=  Yield Signs/Stop Signs

Traffic Demand Data

Future year data will be developed through a trip generation and traffic forecasting exercise to be carried
out and documented during this project. Existing year traffic count information will also be used to
determine the base background heavy vehicle percentage. Vehicle characteristics, aside from heavy vehicle
percentage, and performance data has not been collected and the default values contained within VISSIM
will be used. Heavy vehicle models within the VISSIM model will be split between AASHTO design vehicles
WB 40, 50, 65 and 67 as determined by the available data.

Origin-Destination Data

O-D data will not be developed for this project due to the model area’s limited extents. As such all potential
legal O-D pairs will be allowed and volume distribution will be handled through VISSIM’s routing decisions.
When routing decisions need to cover multiple intersections, relative percentages will be applied to the
routes based on the turning movement distributions the route travel’s through. Precautions will be taken to
prevent I-5 off-ramp traffic from entering the network and immediately entering the adjacent I-5 on-ramp,
unless this is observed in the field.

Travel Time Data

Travel time data will not be collected for this project due to the limited extents of the model. Average
vehicle speed will be compared to the posted speed limits and field visit data to ensure drivers are travelling
at reasonable speeds.

Base Model Development

Using the data outlined above, the required scenarios and existing conditions will be developed using
VISSIM and industry best practices. Base model development represents a model which still needs to be
validated and is only the first preliminary step in model development. The following key information
regarding the base model is summarized below.

Basic Settings

e VISSIM version 5.40 will be used
® A modeling resolution of 10 steps per second will be used
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e Aggregated data will be developed based on 10 individual model runs and checked against FHWA
procedures to ensure that the model is statistically valid. For this effort, a confidence interval of 95%
will be assumed.

o If the model is shown to require more runs, the model will be further ran and continuously
checked for stabilization.

e Default vehicle lengths and distributions will be used for passenger vehicles.

o Heavy vehicles will use AASHTO design vehicles WB 40, 50, 62, 65 and 67 as determined by
the available data.

e Wiedemann 74 driver behaviors will be used for NW La Center Road modeling

® Wiedemann 99 driver behaviors will be used for I-5 mainline and ramp modeling

o Any model specific settings will be documented in the final technical documentation
o Desired speed curves will be developed based on available I-5 mainline data

Routing Decisions

Routing decisions will be coded in a manner that the beginning of the decision (red bar) is as far upstream of
the first decision point as possible. The will enable a vehicle to make a decision at the first possible
opportunity. In instances of short distances between intersections, routing decisions may need to combine
multiple routes in order to minimize unrealistic lane changes. At this time it has not been determined if
passenger vehicle and heavy vehicle traffic share similar routes. If it is determined that they do not, a
specific set of routing decisions will be included to accommodate heavy vehicle routing through the model.

Speed Decisions

Speed decisions will be placed at each entrance to the model. For instances where a speed change will
occur, the decision point will be placed so the vehicle will change speeds as soon as they are on the link with
the new anticipated speed. For off and on-ramps, speed decisions will be placed accordingly per the
geometric and control data from the alternative development.

Reduced Speed Areas

Reduced speed areas will be placed on any link or connector whose corresponding roadway geometry would
cause vehicles to temporarily slow down to negotiate the area. The most common area for reduced speed
zones are for left and right turn movements. As this data will not be collected, the following reduced speed
area settings will be used for passenger vehicles.

e Right Turns — 10 mph (7 mph — 13 mph)
e Left Turns — 15 mph (12 mph — 18 mph)

Heavy vehicles will use the following speeds.

e Right Turns — 8 mph (5 mph — 10 mph)
e Left Turns— 12 mph (10 mph — 15 mph)

Conflicts Areas/Priority Rules
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Conflicts in VISSIM can be modeled using conflict areas and/or priority rules. Typically it is desired to use
conflict areas; however, certain situations may require the use of priority rules. For this model, the project
team will prioritize the use of conflict areas over priority rules.

Error Checking

KAl’s error checking process is summarized below. It is similar to the process outlined in FHWA Traffic
Analysis Toolbox Volume llI: Guidelines for Applying Traffic Microsimulation Modeling Software.

® Review Input
o Roadway network
o Traffic volumes and routing
o Traffic control
e Review Animation
o Driver behavior
o Location, extent and frequency of congestion
o Miscellaneous localized problems
e Review Errors
o Traffic unable to enter network
o Traffic removed from simulation

Error checking for this project will be conducted by a senior engineer with the project modeler performing a
back check on the identified issues. Error checking will be completed prior to model calibration.

Existing Condition Model Calibration

Calibration of the VISSIM model will occur for the “existing condition” models only. Any modified
parameters will be carried forward to future conditions models. The existing conditions model is deemed
calibrated when the volume, speed, and other operational observations are satisfactorily replicated to those
in the field.

The calibration process we will follow is illustrated in Figure 1 below. This figure is from FHWA Traffic
Analysis Toolbox Volume IV which discusses CORSIM modeling. However, the general principals of
calibration do not change between VISSIM and other microsimulation tools.
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Figure 1 — Calibration Approach Flowchart
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Calibration for the existing conditions model will be based on reaching target thresholds of model reported
results versus field measured data. Each of the thresholds for these areas is detailed below. For this effort,
traffic volume will be the primary calibration metrics, while queue lengths and visual accuracy will be
secondary efforts. Once the below outlined targets are met, the model will be considered calibrated and

existing condition measures of effectiveness will be collected.

Traffic Volume Calibration (Primary Calibration Indicator)
Traffic volume calibration involves measuring averaged modeled volumes against field measured data. To do

this comparison the project team will use the GEH statistic formula. The GEH formula was empirically

developed to review traffic models involving a wide variety of traffic volume intensities. Its primary benefit
is that it accounts for the desire to have varying levels of agreement depending on how large or small traffic

volumes are.
stochastic model fluctuation of between 10 - 20 vehicles or 20 - 40 percent and still be acceptable. While a

mainline volume of 5000 vehicles per hour, should experience a fluctuation of no more then 5 — 10 percent.
In using the GEH formula, the same set of rules can be used for any volume as the desired deviation from

An example of this issue is that a turning movement of 50 vehicles per hour may experience a typical
the measured volume is built into the formula. In this manner, the formula is similar to a Chi-Squared test.

a-C)?

CER= [ osc)
Kittelson & Associates, Inc.
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For this modeling effort, the following guidance will be used regarding the GEH score of calibrated
movements.

i. GEH Less than 2 — Calibrated Value
ii. GEH Between 2 and 5 — Acceptable Value
iii. GEH Between 5 and 10 — Review model, provide comment if volume cannot be
further calibrated
iv. GEH Greater than 10 — Revise model, provide explanation in report if volume cannot
be further calibrated

Target goals for this model develop are:

¢ 85% of the modeled movements with a GEH score below a 5, and
® The model aggregated with a GEH score below a 4.

Instances where it is not possible to meet these goals will be documented in the final technical
documentation.

I-5 Speed Data (Primary Calibration Indicator)

I-5 speed data will be used as the second primary calibration metric. Two values will be reviewed based on
available data; the average mainline speed, by direction, across all through lanes and the 85" percentile
speed across all through lanes. The proposed calibration targets are documented for each below.

e Average speed across all lanes within 5% (approximately +/- 3.5 mph)
e 85th percentile speed across all lanes within 5% (approximately +/- 4 mph)

Instances where it is not possible to meet these goals will be documented in the final technical
documentation.

Queuing Calibration (Secondary Calibration Indicator)

Queuing will be collected visually during the project team’s field visits. As such, the model will only be
calibrated in a general sense to queuing. The visual information gathered will be documented in the final
technical memorandum and the model will be visually inspected to ensure that queues are neither
significantly shorter nor longer than what was observed in the field.

Visual Calibration (Secondary Calibration Indicator)

VISSIM is capable of producing a visual output of the model which the analyst can then compare to their
own experience in the field and others’ field notes. This visual observation will be completed to ensure that
the model overall is operating as expected and that the representation of driver behavior is reasonable. Any
unique situations which occur in the model will be documented in the final technical documentation.
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Future Condition Analysis

Once a calibrated existing conditions model is created, the future conditions documented above will be
analyzed using the base assumptions developed during calibration. Future year traffic volumes and
geometric modifications have been developed outside of the VISSIM effort and will be incorporated in the
future VISSIM model.

Similar to calibration a base level of volume validation will be completed to ensure that modeled volumes
are in line with expected volumes. Once volume validation is complete, the future year model will undergo
error checking and will be considered complete. Following these steps, the future year alternatives’
measures of effectiveness will be produced.

Measures of effectiveness will be based on VISSIM’s default data collection settings. Current settings are not
HCM compliant in that the HCM and VISSIM measure delay slightly differently. However, per the ODOT
VISSIM protocols (endorsed by WSDOT); it was determined that the difference in delay calculations is
minimal and the appropriate course action is to refer to the delay values generated by VISSIM by the term
delay instead of HCM delay. HCM level of service will continue to be applied using the VISSIM delay data.

VISSIM Milestones

Due to the expedient nature of this effort the following project milestones are proposed for model review
by project stakeholders.

e (Calibrated Base Model and Calibration and Results Report
® Future Alternative Models with Corresponding Documentation
® Final Report with all Alternative Models

Further milestones included as part of the larger project will cover topics such as forecast volumes,
alternative geometry, traffic control, project background and project justification. Results from these efforts
will be forwarded onto technical reviewers based on their availability at the above milestones.

Final Report and Technical Documentation

Technical documentation for a VISSIM modeling effort involves two parts. The first is a final technical report
which will include the following items:

®  Project Background

® Base Assumptions

® Areas of concern or special interest

e  Future Year Conditions

e Supporting Appendices (traffic counts, model outputs, signal data.., etc)
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The second deliverable is the VISSIM model themselves, including the existing condition model as well as

any alternatives. The following VISSIM files will be provided to the reviewing agency(s) and allow for
independent verification of the models.

e VISSIM (.inp) files
e Signal Timing (.rbc) Files

e Background Imagery (various formats) and background scaling files (.bgr)
® Random Seed Numbers
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Due to the size of the Transportation Impact Analysis, it is provided as a separate file.
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MEMORANDUM CH2MHILLe

NW La Center Road/I-5 Interchange Existing Bridge Review

Prepared For: Cowlitz Reservation Development Project Team

Prepared By: Don Wagner, CH2M HILL
Date: July 23,2014

The existing NW La Center Road Bridge over I-5 is a four span structure constructed in 1969
with an overall length of 313 feet with span lengths of 105.5 feet over the northbound and
southbound Interstate 5 Freeway (I-5) and 51 feet long end spans. The overall bridge width is
34 feet and the minimum vertical clearance is 16.5 feet. The bridge provides a 26 foot wide
roadway with one 11 foot wide travel lane and 2 foot wide shoulder in each direction and 3
foot wide sidewalks on each side. The bridge superstructure includes prestressed concrete
girders with a cast in place concrete deck. The bridge substructure includes cast in place
concrete abutments and piers supported by timber piling.

Based upon the most recent inspection, the bridge is generally in fair to good condition with
some hairline map cracking of the deck, columns and cap beams. Several girders located over I-
5 have high vehicle impact damage with spalls, delamination and exposed prestress strands and
repairs. The bridge inventory load rating is 33 tons and operating load rating is 56 tons. The
bridge is not posted.

The existing bridge will require widening to meet current roadway travel lane, shoulder, and
sidewalk width design standards. In addition, future traffic demands result in the need for at
least two travel lanes in each direction. Due to right of way constraints on the northeast side of
the bridge, widening on the south side of the bridge is preferred. The roadway profile on I-5
raises to the south. Widening on the south side of the existing bridge and maintaining the
existing cross slope will result in a reduction in the minimum vertical clearance to less than 16.5
feet without either reducing the structure depth, lowering the I-5 profile, raising the
overcrossing roadway profile or some combination of these. In addition, traffic will need to be
maintained during construction of the widening resulting in the need for staged construction of
the widening.

The existing bridge does not meet current seismic design standards. The existing bridge
structural seismic deficiencies include columns that do not have sufficient transverse
reinforcing steel to provide confinement in the plastic hinge regions at the top and bottom, cap
beams that do not have sufficient top and bottom reinforcing steel to accommodate the
column plastic moment demands, footings that do not have top reinforcing steel, and timber
piles that are embedded 6 inches and do not include any tension ties. In addition, the bridge



spans are all simple spans with no continuity at the intermediate piers and no longitudinal
restrainers.

Chapter 4 of the WSDOT Bridge Design Manual requires for widening of an existing bridge that
element seismic capacity/demand ratios be compared before and after widening. If the seismic
capacity/demand ratio is not decreased, the widening can be designed and constructed without
retrofitting existing seismically deficient bridge elements. If the widened bridge
capacity/demand ratios are decreased, the seismically deficient existing elements must be
retrofitted as part of the widening project.

Considering the existing bridge structural system and seismic deficiencies, it will be difficult to
widen the existing bridge without increasing the existing seismic capacity/demand ratios. Thus,
the existing structure will need to be retrofitted for the widening. Considering the age and
condition of the existing bridge, replacement of the bridge deck and the outer girders with high
load impact damage should be included with the widening and retrofit of the existing bridge. In
addition, considering traffic must be maintained and construction must be staged, the cost of
the widening, retrofitting, and deck and girder replacement will likely be about the same or
more than a new wider bridge. The new bridge can be constructed south of the existing bridge
while traffic is maintained on the existing bridge resulting in minimal traffic impacts except
when the roadway tie-ins are constructed at each end of the bridge. As such, replacement of
the existing bridge is recommended in lieu of widening and retrofitting the existing bridge.
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KITTELSON & ASSOCIATES, INC.

TRANSPORTATION ENGINEERING /PLANNING
610 SW Alder Street, Suite 700, Portland, OR 97205 503.228.5230 ~ 503.273.8169

I-5/NW La Center Road Interchange Improvement —

Alternatives Workshop

March 14, 2013 at 10:00 AM

Date:

To:

From:

Project:

Subject:

March 21, 2013 Project #: 12393.0

Washington Department of Transportation (WSDOT) Staff, City of La Center (City) Staff, and

Project Team

Kittelson and Associates, Inc. (KAI)
I-5/NW La Center Road Interchange Improvement

Summary Meeting Notes

Summary of Action Items:

Project Team to update Property and Right-of-Way (ROW) Map to adjust ROW lines on west side
of interchange to accurately reflect County ROW.

Project Team to develop additional interchange concept sketches to include designs developed as
part of the La Center Sub Area Plan.

Project Team to consider comments received during meeting related to interchange and corridor
concepts that have been developed thus far.

Project Team to distribute a matrix comparing the interchange concepts in the next couple of
weeks.

Project Team to evaluation NB Terminal dual left-turn utilization based on Casino entrance and
circulation plan and conduct an event sensitivity analysis for evening events.

WSDOT and City staff to provide any additional comments on the Operations Memorandum,
Design Criteria Memorandums, and interchange and corridor concepts developed by the Project
Team by Monday, March 25", 2013.

WSDOT and City staff to provide any additional interchange or corridor concepts for the Project
Team’s consideration by Monday, March 25" 2013.

Introductions
= The focus of this meeting is on the interchange form (I-5/NW La Center Road), as well as
the alignments of NW 319" Street and NW 31 Avenue on the west side of the
interchange. The scheduled April 2™ meeting will address the alignment of NW Paradise
Park Road.

FILENAME: H:|PROJFILE|12393 - COWLITZ RESERVATION DEVELOPMENTIMEETINGS|WSDOT DESIGN WS 3_14 1312393 WSDOT
MEETING MINUTES_MARCH 14_ALTWS_DRAFT.DOCX
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=  The purpose of this meeting is to present the concepts that have been developed thus far,
receive feedback, and gather input on any additional concepts the project team should
consider.

2. Background
a. Summary of available property and right-of-way for improvements

= The Property and Right-of Way Map (Figure A) displays existing ROW constraints,
property ownership, and wetlands. The majority of challenges and constraints are on
the east side of the interchange (narrow ROW, property negotiation discussions).

= Action Item: It was noted that NW 31 Avenue is in the County ROW (not the City).
KAI will update the map to accurately reflect ROW on the west side of the
interchange.

b. Overview of future interchange operations

= Merge/diverge operations show that the northbound (NB) off-ramp and southbound
(SB) on-ramp do not meet standards in 2016 or 2036 with the Cowlitz Reservation
development. Therefore, double-lane ramps are necessary.

o Question: Did you explore just extending the ramps? Yes, we looked at a
variety of options.

= With signals at the ramp terminal intersections, a 4-lane bridge structure will be
required in 2016 and a 6-lane structure in 2036 to support future traffic volumes and
the proposed Cowlitz Reservation development.

o Question: How do the intersections look with the proposed 2016 configuration
and 2036 volumes? Unacceptable — intersections are operating over-capacity.

o Comment: It looks like the AM peak is very concentrated (one dominant
movement), while the PM peak is more dispersed (several movements). Also,
the AM peak is more concentrated because everyone leaves for work near the
same time. True. However, the volume of vehicles making opposing
movements (in conflict with the left-turn onto I-5 southbound) in the AM is
low.

o Question: The NB off-ramp has 960 left turns. How does this intersection
operate at a LOS D? The operations displayed in the memorandum are with
the proposed geometry, not the existing geometry.

o Question: Is there a second access to the site? Yes, an additional access is
planned farther west. We split the volumes 50/50 at the two accesses for this
analysis. We also looked at a scenario where 85% of vehicles enter at the first
access and exit at the second access based on the one-way operations
currently anticipate on site. We will consider the distribution of vehicles in
each access when refining the site plan layout. We will also look at weaving
maneuvers along the NW 319" Street/NW La Canter Road corridor.

Kittelson & Associates, Inc. Portland, Oregon
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= Action Item: KAl will evaluate the NB Terminal dual left-turn utilization based on
Casino entrance and circulation plan and conduct an event sensitivity analysis for
evening events

= With roundabouts at the ramp terminals, there is more flexibility for staging the
design, and a narrower bridge structure (4-lane) is required. The specifics of the
signal and roundabout designs are further discussed later in the meeting.
o Comment: WSDOT will consider both roundabouts and signals. WSDOT does
not like roundabouts on high-speed facilities (posted speed greater than 50
mph), but at ramp terminals they are typically acceptable.

o Question: Have you considered teardrop roundabouts instead of circular
roundabouts? Yes. Circular roundabouts provide the opportunity for U-turns if
accesses need to be limited in the vicinity of the ramp terminals, but we will
also consider teardrop roundabouts.

= Action item: The project team requests any additional comments or questions on the
Operations Memorandum as soon as possible so we can incorporate them before the
process goes any farther.

c. Overview of design criteria

=  The goal is to maintain the existing gore points on the I-5 SB off-ramp and I-5 NB on-
ramp; design new gore points on I-5 NB off-ramp and I-5 SB on-ramp (future
operations require double-lane ramps).

o Question: Have you checked geometry of existing ramps? Not yet, but intend
to. At a high-level assessment, we are concerned about the existing
acceleration and deceleration distances, respectively.

o Question: Are there environmental impacts if the ramps are altered?
Potentially not (based on how far the gore points are moved), but we haven’t
looked at this specifically.

* The design speed for the cross road (i.e., NW La Center Road and NW 319" Street) is
currently anticipated for 55 mph.

o Comment: It appears that a 35-mph design speed would be more appropriate
in the vicinity of the interchange. For a signalized corridor, the design speed
dictates the horizontal alignment and the associate superelevation, while
roundabouts provide more flexibility for the approaching geometry due to
managing speeds. Project team will work with City and Clark County staff to
establish the desired design speed for the NW La Center Road/NW 319"
Street corridor.

= Action items:

o The project team requests any additional comments or questions on the
design criteria assumptions as soon as possible.

o The project team requests an appropriate design speed for the NW La Center
Road/NW 319th Street corridor.

d. Existing structure assessment

Kittelson & Associates, Inc. Portland, Oregon
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The existing structure has sufficient capacity to carry existing loads.

The existing structure is substandard in terms of lane-widths, shoulders, and lack of
sidewalk.

The vertical clearance appears to be 16.5 feet. We do not have exact deck clearance
information, as the original assumption was that we will not retain the existing
structure. If there is an option to keep the structure, we will survey the bridge main
deck and ensure vertical clearances.

The grades approaching the bridge over the highway is approximately 2.5-2.8%. The
profile over the bridge is within a vertical curve.

Our preliminary recommendation is to potentially reuse the existing substructure and
replace the superstructure.

There are seismic issues, so that any widening of the bridge structure will require the
substructure to be upgraded. Therefore, it may be advisable to replace the full-bridge
in terms of cost-effectiveness.

Question: Is there room to add a lane in each direction along I-5 under the existing
structure? This is likely possible, but we can’t say with certainty yet. The median is
approximately 64 feet.

e. Site constraints (environmental, topography)

There are no wetlands in the northeast (NE) corner (Fudge property) or impacts to the
stream.

o Question: You have taken in to account that the Cowlitz Reservation
development may use the stream, correct (i.e. for clean wastewater)? Yes, we
have had initial discussions about this but will continue to look at this
possibility.

In the southeast (SE) corner (Carlson property), there is compacted top soil, wetland
areas (category 4), and a previous waste-site. This restricts how far NW La Center
Road can be moved south and to the east. With the realignment of NW Paradise Park
Road, it may be difficult to maintain the S-curve and have the road tie in at a 90-
degree intersection angle.

On the west side of the interchange, the wetlands represented on the maps were
surveyed as part of the environmental impact statement (EIS).

3. Interchange Concepts

a. Initial design concepts

Part of the interchange justification report (IJR) process involves doing a thorough
look at other potential alternatives.

The operations analysis done thus far on the ramps and at the ramp terminals
assumes the existing diamond interchange form, but we are also considering other
interchange forms.

We have developed 8 interchange concepts and created single-line sketches to get an
idea of what the interchange form will look like. Once a form is selected, we will
further develop the concept and identify impacts.

Kittelson & Associates, Inc.
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Question: The analysis is based on where identified deficiencies are, correct? Yes, we
are reacting to where we have identified deficiencies due to growth in the area.
Question: Any there issues with weigh-station south of interchange? There are no
merge/diverge issues there, but there are potentially mainline capacity issues.
Question (on Concept 5): The NB off-ramp does not have to be aligned with the
cloverleaf ramp, correct? Yes, the concepts show one option, typically the worst-case
scenario.

The parclo concepts will push the ramp gore points farther from the interchange and
have significant impacts on properties at each quadrant of the interchange.

The project team would like to get any additional thoughts or ideas to add to mix of
options. We would like to ensure that we have a thorough and robust assessment to
include in the 1JR.

b. Evaluation criteria

The project team presented the preliminary evaluation criteria to compare the
interchange concepts.

Comment: We should also consider the potential for wrong-way movements (i.e. on
the loop ramps).

Comment: The evaluation assessment in the |JR should be in as concise a form as
possible (i.e., a matrix). We don’t need a long write-up or analysis.

c. Work session to sketch other potential concepts to consider

No additional concepts were suggested during the meeting.
Comment: The parclo designs where the ramps and frontage roads are next to each

other may create complications and be hard to deal with from a driver expectation
point of view. The parclo concepts also have significant right-of-way impacts. They can
be problematic with wrong-way movements and driver confusion.
Comment: The project team has done a thorough job of capturing the concepts
WSDOT would typically look at.
Question: Have you looked at sub-area concepts? Yes. We will look at these more
thoroughly and include a sketch of any applicable concepts in the evaluation.

o Action Item: the project team will add sketches of any applicable concepts

from the La Center sub-area concept plan.

Action item: the project team requests any additional ideas or concepts in the next
week.

4. Corridor Concepts

a. Horizontal and vertical alignments

i. La Center Road

Constraints for the alignment of NW La Center Road include:
o The existing bridge structure and how we construct/expand the bridge while
maintaining traffic;
Staying within the existing ROW on the east side of interchange; and
Wetland constraints.

Kittelson & Associates, Inc.

Portland, Oregon
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=  There are less ROW constraints on the west side of the interchange, so most
challenges for the alignment are on the east side.

= The goal is to leave 12-foot lanes on the bridge structure and maintain 2 feet of
clearance for workers during construction. If we maintain and expand the existing
bridge structure, we will likely expand to one side.

= The initial alighment layouts are based on the design criteria and assumptions.

=  To accommodate potential vertical alighments, the existing structure would either
have to be raised or significantly modified (which may not be cost effective).

=  The roundabout concept has the option of building a second separate bridge
structure, with each structure providing for one direction of traffic. The structure
could be built to accommodate long-term demand with striping used to size it for
near-term demand.

=  The ramp terminals will have to be raised 3-5 feet.

= Question: There is limited left-turn storage on the bridge between the ramp terminals.
Could you pull the terminals closer together to create tight diamond? We have the
design working with signal timing (in terms of providing sufficient left turn storage),
but we can look at that convention.

o Action Item: Project team to consider design with more closely spaced ramp
terminals, with left-turn vehicles stored outside the interchange.

ii. NW 31° Avenue, and NW 319" Street

* The horizontal alignment of NW 319" Street will be developed to tie-in with NW La
Center Road across the bridge and avoid wetland impacts. The alignment will be
further refined based on the bridge structure and placement of ramp terminal
intersections.

*  The alignment of NW 319" Street west of the interchange cannot be fully developed
without discussions with the County.

o Comment: We can ask the County questions now, but they cannot provide
engineering guidance. Once we define the layouts further we can sit down
with the County to work out an appropriate alignment of NW 319" Street to
match the existing facilities on the west of the project.

= Comment: WSDOT noted that another project was able to pay for the wetland impacts
using Habitat Bank, LLC. This may be a possibility for this project as well if wetland
impacts are unavoidable. Credits may be available in the next couple months.

= Question: Will the County road be on easement through tribal land? No, the County
will own the land.

=  Once the layouts are further defined, we will thoroughly look at on-site circulation,
weaving, and how to move vehicles in out and of the site.

b. Ramp terminals and frontage road intersections

i. Signals or roundabouts

= The project team presented a design with signals at the ramp terminal and frontage
road intersections to accommodate projected 2016 traffic volumes (including the
proposed Cowlitz Reservation development).

Kittelson & Associates, Inc. Portland, Oregon
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o Question: What assumptions were made about left-turn utilization from the
northbound off-ramp to NW La Center Road? We will have to check this and
do a sensitivity analysis.

= The project team presented a design with signals at the intersections that
accommodates projected 2036 traffic volumes (including the proposed Cowlitz
Reservation development).

o The 2036 design requires widening the bridge structure and expanding the
intersections. We typically widen to the outside on both sides, although this
creates complications with the bridge structure and alignment.

= The project team presented design options to accommodate the projected 2016 and
2036 traffic volumes with roundabouts instead of signals.

o Anarrow (4-lane) bridge structure is required with roundabouts.

o From a constructability and design perspective, roundabouts provide more
flexibility.

o The roundabout design can be expanded from 2016 to 2036 by widening to
the inside (using the splitter islands). Additional turn lanes are also required
on the ramps to accommodate 2036 traffic volumes.

c. Work session to sketch other potential concepts to consider

= No additional concepts were suggested during the meeting.
= Action Item: The project team requests any comments on the signal or roundabout
layouts or any additional concepts in the next week.

5. Next Steps
=  The project team will produce meeting minutes and distribute them with a copy of the
PowerPoint in the next week.
= Action Item: The project team requests any additional interchange or corridor
concepts in the next week.

= Action Item: The project team will distribute a matrix comparing the interchange
concepts in the next couple of weeks.

= Asecond workshop is scheduled for April 2™ (10 am — noon)

o Additional property negotiation discussions are necessary before this meeting
can be held.
o The meeting will discuss the alignment of NW Paradise Park Road.
= Question: Will the frontage roads be moved farther from interchange?
Yes, the question is how far. We will also maintain full access to the
gas station in the NE quadrant of the interchange.

=  The goal is to submit the TIA and IJR by May 2

o The project team would like to receive and incorporate all comments before
the submittal.

Other Items:
=  Property Update

Kittelson & Associates, Inc. Portland, Oregon
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Carlson and Fudge property owners are cooperative
The preferred alternative is to use a westernly NW Paradise Park Road alignment, which
would help provide full access to the gas station. However, the Landon property is not yet
available.
= Question: What is the timeline for conducting the bridge assessment? The assessment will only be
done if we intend to maintain the existing structure, which is likely only plausible with the
roundabout design.
= Comment: The City of La Center noted that they would like to see the potential frontage road
alignments and impacts on City. They also noted that a diverging diamond interchange (DDI)
design is likely to be unpopular, although left-turn movements on to I-5 have been a concern. As
the City does not currently have someone to main traffic signals (and likely won’t for a while),
roundabouts work well.
= Comment: WSDOT noted that there would have to be a reason to use a DDI above other
alternatives (i.e. roundabouts) and it would be less desirable. FHWA will have the final say on the
interchange form.
= Question: Have you looked at operations for the SPUI? We have not done a detailed analysis, but
will look at farther. The bridge structure to accommodate a SPUI would be large and expensive,
and the form would also create pedestrian and bike concerns due to the size of the intersection.
= Question Can the design handle the flow in/out of the site during an event when traffic volumes in
and out of the site are not balanced? The project team will look into this and consider operations
during special events (e.g., flagging).
= Comment: From a guest perspective, roundabouts are likely more comfortable and attractive. The
DDI form would have some negatives, and may lessen property values (as there may be concerns
associated with the design).
= Steve Horenstein provided an updated on the federal case, and noted that it is moving along.
Recent news articles related to the case have not represented the situation accurately. Steve
noted that we have a strategy for addressing the situation, and will likely lose approximately 4
months in the project timeline.

Kittelson & Associates, Inc. Portland, Oregon
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KITTELSON & ASSOCIATES, INC.

TRANSPORTATION ENGINEERING /PLANNING
610 SW Alder Street, Suite 700, Portland, OR 97205 503.228.5230 ~ 503.273.8169

ALTERNATIVES WORKSHOP #2: JULY 14, 2014 at 1:30 PM

Date:

To:

From:

Project:

Subject:

July 17,2014 Project #: 12393.0
WSDOT Staff, City of La Center Staff, and Project Team

Marc Butorac, P.E. PTOE and Matt Hughart, AICP
Cowlitz Reservation Development

Workshop Meeting Summary

This memorandum provides a summary of the action items developed as part of the July 14, 2014

Alternatives Workshop #2 held at WSDOT as well as high level meeting notes and a copy of the

PowerPoint presentation. Please review these materials and let us know if we have inadvertently

missed any of the requested action items or if you would like to see any additional points of

clarification be provided in this meeting summary by Tuesday, July 22m, We will be providing a

written summary addressing the action items below by Friday, July 25th.

Summary of Action ltems:

A

Begin formal Coordination with Washington State Parks and Recreation: Project team to reach
out to officials at Paradise Point State Park regarding interchange and frontage road realignments.
324" Avenue Connection to Paradise Park Road: Project team to look at alternatives for
enhancing this connection.

2037 Design Cost Estimates: Project team to prepare the cost estimates for the 2037 full buildout
improvements under both the signal and roundabout options

2037 No-Build Operation Analysis: Project team to prepare operations without secondary
improvements.

Refined Roundabout Design Plan and discuss Bicycle & Pedestrian Accommodations: Project
team to prepare narrative and additional plans that illustrate pedestrian and bicycle
accommodations for the roundabout designs.

Preliminary List of Design Deviations: Project team to prepare a preliminary list of design
deviations and provide a brief narrative on the preliminary justifications to WSDOT for review
prior to initial IJR submittal.

Weekday PM Peak Analysis: Project team to prepare a brief discussion and comparison of the
weekday p.m. peak hour to the Friday p.m. peak hour in the IJR and TIA.

FILENAME: H:|PROJFILE|12393 - COWLITZ RESERVATION DEVELOPMENTIMEETINGS|WSDOT DESIGN WS 7_14_14|12393 WSDOT
MEETING NOTES_071414 WORK SESSION.DOCX
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H. 31* Documentation for City Ownership: Project team to prepare documentation of 31* ROW
I.  Work Session Response Packet: Project team to prepare a response packet addressing these
action items and submit to WSDOT and City of La Center.

Meeting Notes

1.) Introductions
e See attached attendance list and copy of the presentation.
e Clark County staff were invited, but chose not to attend this Workshop.
e Comment: |IR Policy Point requires coordination with all impacted agencies. Clark
County coordination issue will need to be addressed in IJR.
2.) Project Update
® Project Schedule
e DRAFT IJR and TIA on-going — targeting September submittal
¢ Re-Evaluation Report on-going — targeting October submittal
e SEPA/NEPA review — targeting January 2015 completion
¢ Final Interchange Design (pending review and approval) — Jan 2015 to Jan 2016
e Construction - ~Spring 2016 to ~Fall 2017
®  Property Acquisition
® Property acquisition and options are being acquired to accommodate frontage
road realignments
3.) Interchange Form Alternatives Analysis
e Diamond form based on March 2013 Work Shop.
e Developing a new overpass alignment south of existing structure for construction phasing
and maintenance of traffic.
* New overpass profile approximately 5 feet higher than existing.
* Ramp Modifications
¢ NB Dual Lane Exit (similar to Ridgefield)
¢ SB Dual Lane Entrance at Terminal with merge prior to Mainline merge
® Comment: Need to produce a list of design deviations. WSDOT staff would like to
review them prior to being included in IJR.
e Dual NB off-ramp will have impacts to existing Paradise Park Road alignment and likely
require some mitigation.
e Comment: Analysis needs to show 2017 and 2037 no-build operations.
4.) Frontage Road Alternatives Analysis
® Private acquisition of property for roadway realignment — no eminent domain
e 8 frontage road alignment concepts were developed
e Preferred frontage road alignment — Option E2
e Comment: More analysis and discussion is needed regarding 324" connection to
Paradise Park Road.
e Comment: Project team should begin discussions with Paradise Park State Park
officials regarding proposed Paradise Park Road realignment.
5.) Ramp Terminal Control Analysis
® Signalized and Roundabout scenarios being analyzed
e 2017 and 2037 layouts were presented

Kittelson & Associates, Inc. Portland, Oregon
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® Comment: Are alternatives being driven solely by projected volumes? No, staging,
maintaining adjacent parcel sizes, and construction issues are also being
considered.
e 2017 Signalization — Preliminary Cost of $24.2M (+20%)
e 2017 Roundabout — Preliminary Cost of $25.6M (+20%)
® Comment: Cost estimates should be developed for 2037 build scenarios to
determine how long-term costs compare. Long-term signalization may be higher
than long-term roundabout.
e Preliminary Preferred Ramp Terminal Control — Roundabouts
® Better Near- and Long-term Operations
e Overpass width set in the near-term
¢ Safety benefits
e Aesthetics / Gateway Treatment
e Comment: Need to assess pedestrian and bicycle accommodation for
roundabout designs
e Comment: Need to assess La Center Road/Realigned Paradise Park
intersection as a signal with roundabouts at the ramp terminals.
6.) 319" Alignment Alternatives
e Existing 319" is an easement
e Comment: Send WSDOT documentation of La Center boundary along 31°.
e Preferred new southerly alignment to accommodate more efficient east-west through
travel.
¢ New alignment avoids wetlands
7.) Next Steps
e WSDOT staff to review memos submitted as part of the Workshop and provide project
team comments by end of July.
® Project team will prepare a response memo addressing Workshop comments.
e Submittal of Draft lJR and TIA — September 1°*
e Tentative date for next meeting is August 6™ at 1:30 p.m.

Kittelson & Associates, Inc. Portland, Oregon
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KITTELSON & ASSOCIATES, INC.
TRANSPORTATION ENGINEERING /PLANNING
610 SW Alder Street, Suite 700, Portland, OR 97205 503.228.5230 503.273.8169

TECHNICAL MEMORANDUM
NW La Center Road/I-5 Interchange Improvement Project
Signalized Interchange Evaluation

Date: February 23", 2015 Project #: 12393

To: Peter Schultz and Paul Tresnan

Mohegan Gaming Advisors, LLC

From: Jeff Whitman, PE; Kelly Laustsen

Copy: Project Team (i.e., CH2MHILL, Olson Engineering, and BergerABAM)

This memorandum presents the intersection analysis findings and design alternatives for intersection
control at the NW La Center Road/Interstate 5 (I-5) interchange. Specifically, the memorandum
assesses the lane configurations and storage lengths needed to support projected future traffic
conditions with traffic signals at the interchange ramp terminals and frontage road intersections. The
results of this assessment were used to inform the interchange improvement recommendations
included in the NW La Center Road/I-5 Interchange Justification Report (IJR).

METHODOLOGY AND ASSUMPTIONS

The operational analysis results presented in this memorandum assess intersection geometric needs
for signalized intersection control at the following intersections:

NW 319" Street/NW 31" Avenue

NW La Center Road/I-5 Southbound Ramp Terminal

NW La Center Road/I-5 Northbound Ramp Terminal

NW La Center Road/NW Paradise Park Road

These intersections were analyzed for two horizon years during two peak hour conditions':

=  Opening Year 2017 Weekday AM and Weekend Peak® Hours
=  Future Year 2037 Weekday AM and Weekend Peak” Hours

'The weekday AM and weekend (Friday PM) peak hours are provided because they are the time periods with directional volumes controlling design
decisions. The weekday PM peak hour is documented in the IJR for the preferred roundabout corridor alternative as currently scoped; however, this
time period has lower critical movement volumes compared to the weekend peak hour (Friday PM peak) and thus was excluded from this
evaluation.

*The Friday PM peak hour represents the development’s weekend peak hour and will be referred to as “Weekend Peak Hour”.
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Analysis Assumptions

The following key assumptions were made in preparing the analysis:

= The need to mitigate the four intersections is identified in the NW La Center Road/I-5
Interchange Improvement Project Interchange Justification Report (IJR). The IJR highlights
the intersection and interchange improvement needs for accommodating trips traveling to
the Cowlitz Reservation Development during the critical weekend peak hour and
accommodating eastbound trips from the City of La Center to I-5 during the AM peak hour.

= The IJR provides the methodology for developing 2017 and 2037 traffic volumes.

= All four analysis scenarios include site-generated traffic from full build-out of the proposed
Cowlitz Reservation Development. The site-generated traffic was added to 2017 and 2037
background traffic volumes to arrive at the total traffic volumes.

»  With the project, NW 31* Avenue will be realigned and the intersection with NW 319"
Street moved approximately 600 feet (centerline-to-centerline) west of the southbound
ramp terminal.

=  With the project, NW 319™ Street will be relocated approximately 350 feet south of its
current alignment.

= With the project, Paradise Park Road will be realigned and the intersection with NW La
Center Road moved approximately 450 feet (centerline-to-centerline) east of the
northbound ramp terminal.

* This analysis assumes the existing gas station driveway near the Paradise Park
Road/La Center Road intersection will operate as a right-in/right-out driveway.
Therefore, all left turning traffic into and out of the gas station would use the
Paradise Park Road /La Center Road intersection.

* The IJR identifies traffic volumes at this intersection do not meet signal warrants
under 2017 traffic conditions, but do meet signal warrants under 2037 traffic
conditions. This evaluation assumes a stop controlled (northbound and southbound
approaches) intersection in 2017, and a signalized intersection in 2037.

= A detailed site plan for the Cowlitz Reservation Development was not available at the time
this evaluation was prepared; therefore, the analysis presented in this technical
memorandum is predicated on the assumption that the two site accesses on NW 319"
Street results in a roughly even distribution of site traffic with 50% entering and exiting the
site at the NW 319™ Street/NW 31* Avenue (east access) intersection, and 50% entering
and exiting the site at the west access along 319™ Street. The 50/50 trip distribution split
also translates to a 50/50 lane utilization for the northbound left-turn lanes at the NW La
Center Road/NB Ramp Terminal.

Kittelson & Associates, Inc. Portland, Oregon
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Analysis Methodology

The traffic signal intersection operational analyses presented in this technical memorandum were
prepared following Highway Capacity Manual 2010 (HCM 2010) analysis procedures using Synchro 8
software. Synchro 8 analyzes individual signalized intersections as well as coordinated traffic signal
timings along a corridor. Queuing analyses reflects the average 95" percentile queues obtained from
five simulation runs using SimTraffic software. Queue lengths are rounded up to the nearest 25 feet.

SIGNALIZED CORRIDOR ASSESSMENT

The following sections assess intersection operations and queueing on the corridor with signal control
at the ramp terminals and frontage road intersections. The analysis was utilized to determine the lane
configurations and storage necessary to accommodate future traffic projections.

Opening Year 2017 Build (Signalized) Total Traffic Conditions

The build total traffic conditions analysis forecasts how the study intersections will operate with the
traffic generated by the Cowlitz Reservation Development assuming traffic signals and associated lane
widenings are installed at the intersection of NW 31" Avenue/NW 319™ Street/East Site Access and the
I-5 ramp terminals. The traffic volumes at the intersection of NW La Center Road/NW Paradise Park
Road are not sufficient to warrant signalization, so the intersection was modeled with two-way stop
control.

Figure 1 illustrates the assumed potential 2017 build lane configurations. Figure 2 illustrates the 2017
signalized design concept at the study intersections. Table 1 provides level of service (LOS) results for
the signalized intersections during the weekday AM and weekend peak hours (also shown in Figure 1).

Appendix “A” includes the 2017 build total intersection operations analysis worksheets.

Table 1 2017 Signalized Intersection Operations (Build)

Operating Weekday AM Weekend

Intersection Standard Peak Hour Peak Hour
NW 319" Street/NW 31* Avenue D A B
NW La Center Road/I-5 SB Ramp Terminal C A A
NW La Center Road/I-5 NB Ramp Terminal C B B
NW La Center Road/NW Paradise Park Road E E E

As shown in Table 1, all intersections satisfy the LOS criteria.

Kittelson & Associates, Inc. Portland, Oregon
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Table 2 provides the associated projected 95" percentile queue lengths. Available storage lengths are
provided based on the conceptual design illustrated in Figure 2.

Table 2 2017 Signalized Intersection 95™ Percentile Queue Lengths (feet) (Build)

Weekday AM Weekend Available Adequate
Intersection Approach Lane Peak Hour Peak Hour Storage Storage?
SB Left 75 200 225 Yes
SB Through/Right 25 25 300 Yes
EB Left 25 25 150 Yes
NW 319" Street/ EB Through/Right 75 175 500+ Yes
NW 31% Avenue NB Left 25 25 100 Yes
(Traffic Signal) NB Through/Right 75 75 500+ Yes
WB Left 75 125 325 Yes
WB Through 100 300 550" Yes
WB Right 75 150 550" Yes
SB Through/Left 150 150 500+ Yes
SB Right 25 100 425 Yes
NW La Center Road/ EB Through 175 125 550! Yes
I-5 SB Ramp Terminal
(Traffic Signal) WB Through (right lane) 125 150 450" Yes
WB Through (middle lane) 150 125 450 Yes
WB Left 150 50 225 Yes
NB Left (left lane) 150 200 300 Yes
NB Left (middle lane) 125 250 500+ Yes
NW La Center Road/ NB Through/Right 150 200 500+ Yes
I1-5 NB Ramp Terminal WB Through 200 200 425* Yes
(Traffic Signal) WB Through/Right 100 125 200 Yes
EB Left 125 100 175 Yes
EB Through 75 100 450" Yes
SB 125 75 125 Yes
NW La Center Road/
Paradise Park Road EB Left 100 75 125 Yes
(Two-Way Stop- NB 50 75 15 Yes
Control)
WB Left 25 25 125 Yes

"Distance to adjacent intersection
EB=Eastbound, NB=Northbound, SB=Southbound, WB=Westbound

Table 2 shows the projected 95" percentile queues can be accommodated within the available storage
areas.

Kittelson & Associates, Inc. Portland, Oregon
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Future Year 2037 Total Traffic Conditions

An operational analysis was conducted for the horizon year 2037 to ensure the proposed interchange
area improvements identified under the year 2017 do not preclude future improvement needs.

2037 No-Build Analysis

A 2037 “No-Build” analysis was conducted to determine what infrastructure improvements may be
needed beyond those identified in the 2017 total signalized build analysis. The operations at the study
intersections in 2037 with the proposed Cowlitz Reservation Development and 2017 signalized
infrastructure improvements are provided in Table 3 and Figure 3.

Appendix “B” includes the 2037 no-build total intersection operations analysis worksheets.

Table 3 2037 Signalized Intersection Operations (No-Build)

Operating Weekday AM Weekend

Intersection Standard Peak Hour Peak Hour
NW 319" Street/NW 31 Avenue D A C
NW La Center Road/I-5 SB Ramp Terminal D B B
NW La Center Road/I-5 NB Ramp Terminal D C C
NW La Center Road/NW Paradise Park Road E F F

As shown in Table 3, the NW 319" Street/NW 31° Avenue, NW La Center Road/Southbound Ramp, and
NW La Center Road/Northbound Ramp intersections satisfy the LOS criteria. Although these
intersections meet the overall LOS criteria, some intersection approaches are near capacity during the
weekday AM and weekend peak periods. In addition, considerations should be made for additional
lanes at these intersections as described in the next section.

Kittelson & Associates, Inc. Portland, Oregon
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2037 Build Analysis

While the 319" Street/31°" Avenue and ramp terminal intersections meet the overall LOS criteria, the
long-term 2037 design should consider the following improvement measures (beyond those needed in
2017) to mitigate for long-term local and regional growth not accounted for in the RTC travel demand
models and not associated with the Cowlitz Reservation Development:

st

» asecond eastbound and westbound through lane along NW 319" Street west of the NW 31
Avenue intersection;

= asecond eastbound through lane on the overpass between the |-5 ramp terminal intersections;

= a second westbound and eastbound left-turn lane on the overpass between the I-5 ramp
terminal intersections;

= 3 traffic signal at NW La Center Road/NW Paradise Park Road with two thru lanes on the
eastbound and westbound approaches.

Figure 4 illustrates the assumed potential 2037 build lane configurations. Figure 5 illustrates the 2037
signalized design concept at the study intersection. Table 4 provides level of service (LOS) results for
the signalized intersections during the weekday AM and weekend peak hours (also shown in Figure 4).

Appendix “C” includes the 2037 build total intersection operations analysis worksheets.

Table 4 2037 Signalized Intersection Operations (Build)

Operating Weekday AM Weekend

Intersection Standard Hour Hour

NW 319" Street/NW 31% Avenue D C

B
NW La Center Road/I-5 SB Ramp Terminal D B B
NW La Center Road/I-5 NB Ramp Terminal* D B C
NW La Center Road/NW Paradise Park Road D A B

'Lane utilization at this intersection assumed all westbound traffic turning left onto the I-5 southbound on-ramp at the NW 319th Street/I-5 SB Ramp
intersection, would line up in the westbound left/through lane (left lane) at the NW La Center Road/I-5 NB Ramp Terminal.

As shown in Table 4, all intersections are projected to operate acceptably in 2037 with signal control
and the lane configurations shown in Figure 4. Table 5 provides projected 95" percentile queue
lengths. Available storage lengths are provided based on the conceptual design illustrated in Figure 5.

Kittelson & Associates, Inc. Portland, Oregon
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Table 5 2037 Signalized Intersection 95" Percentile Queue Lengths (feet) (Build)

Weekday AM Weekend AVETIEL] Adequate
Intersection Approach Lane Peak Hour Peak Hour Storage Storage?
SB Left 100 350 350 Yes
SB Through/Right 50 50 300 Yes
EB Left 25 25 150 Yes
EB Through 75 150 500+ Yes
NW 319" Street/ EB Through/Right 100 300 500+ Yes
'\m;ﬁi g‘é‘:]';‘l‘)e NB Left 25 25 100 Yes
NB Through/Right 100 175 500+ Yes
WB Left 150 175 375 Yes
WB Through 75 225 550" Yes
WB Through/Right 125 325 550" Yes
SB Through/Left 225 250 500+ Yes
SB Right 75 150 425 Yes
EB Through 200 175 550" Yes
|-5N5V|;/ ;’:g;i:‘::lﬁ By EB Through 150 100 550" Yes
(Traffic Signal) WB Through 100 150 450 Yes
WB Through 125 200 450" Yes
WB Left 125 50 225 Yes
WB Left 150 75 225 Yes
NB Left 150 350 350 Yes
NB Left 200 400 500+ Yes
NB Through/Right 175 375 500+ Yes
NW La Center Road/ WB Through 250 225 425" Yes
I1-5 NB Ramp Terminal WB Through/Right 150 250 425* Yes
(Traffic Signal) EB Left 100 75 175 Yes
EB Left 125 100 175 Yes
EB Through 75 75 450" Yes
EB Through 100 100 450" Yes
SB Left 100 75 175 Yes
SB Through/Right 75 50 500+ Yes
EB Left 75 75 175 Yes
NW La Center Road/ EB Through 100 175 400" Yes
NW Paradise Park EB Through/Right 150 200 400" Yes
Road NB Left 100 175 125 Yes
(Traffic Signal) NB Through/Right 100 100 500+ Yes
WB Left 125 100 100 Yes
WB Through 150 150 500+ Yes
WB Through/Right 125 125 275 Yes

'Distance to adjacent intersection
EB=Eastbound, NB=Northbound, SB=Southbound, WB=Westbound

Table 5 shows the projected 95" percentile queues can be accommodated within the available storage

areas.

Kittelson & Associates, Inc.

Portland, Oregon
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CONSTRUCTION PHASING CONSIDERATIONS

Preliminary construction phasing insights are summarized below.

I-5 Overpass Alignment Options

There are two options for the NW 319™ Street-NW La Center Road alignment across the |-5 overpass;
each with its own bridge construction approach.

o Option #1 — Maintain existing NW 319" Street alignment (west side of I-5). Half of the new
bridge (to accommodate 2017 traffic conditions) will be built to the south of the existing bridge.
During construction, traffic will then be shifted onto the new bridge, while the existing bridge is
being removed and the north half of the bridge is being completed. To accommodate future
2037 traffic conditions the bridge will be widening to the north.

o Option #2 — Realign NW 319" Street to the south of its current location. The entire new bridge
(to accommodate 2017 traffic conditions) will be built to the south of the existing bridge. To
accommodate future 2037 traffic conditions the bridge will be widened to the north.

For the signalized option, construction phasing between 2017 and 2037 would be planned so that
future 2037 roadway needs would be widened to the outside from the 2017 configuration. This phased
implementation approach will minimize “throw-away” work and outlines an approach to locate and
construct signal equipment to accommodate the ultimate configuration, while serving the near-term
configuration with narrower cross sections. Special attention should be given to drainage (especially
with the installation of curbed facilities) to minimize reconstruction.

Existing on-ramp and off-ramp alignments could be maintained, reducing overall impacts to the
project. All ramp widening could be accomplished by maintaining the inside edge of the existing ramp
and widening to the outside based on capacity needs. However, the geometry of the northbound off-
and southbound on-ramps will be revisited to address existing undesirable horizontal alignments (i.e.,
radius of curve closets to the freeway).

CONCLUSIONS

Based on the operations and queueing assessment presented within this memorandum, signals can be
constructed at the ramp terminals and frontage roads of the NW La Center Road/I-5 Interchange to
support projected future traffic conditions. There are advantages and constraints associated with this
option. For one, signals have the advantage of being easier to construct while maintaining traffic during
construction.

The information presented in this memorandum was used to inform the decision process and selection
of traffic control as part of the NW La Center Road/I-5 Interchange IJR.

Kittelson & Associates, Inc. Portland, Oregon
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HCM 2010 Signalized Intersection Summary

102: NW 31st Ave/East Access & NW 319th St 2/20/2015
Ay YA N Ay
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 b 5 + i" 5 3 5 3
Volume (veh/h) 5 155 15 49 192 146 5 5 78 110 5 5
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 098 098 098  0.99 099 099 0.99
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1833 1900 1712 1863 1831 1900 1562 1900 1881 1831 1900
Adj Flow Rate, veh/h 5 155 15 49 192 146 5 5 78 110 5 5
Adj No. of Lanes 1 1 0 1 1 1 1 1 0 1 1 0
Peak Hour Factor 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Percent Heavy Veh, % 0 4 4 1 2 1 0 1 1 1 1 1
Cap, veh/h 608 558 54 629 633 532 606 16 247 522 171 171
Arrive On Green 034 034 034 034 034 034 020 020 020 020 020 020
Sat Flow, veh/h 1046 1642 159 1095 1863 1564 1410 80 1244 1310 858 858
Grp Volume(v), veh/h 5 0 170 49 192 146 5 0 83 110 0 10
Grp Sat Flow(s),veh/h/In 1046 0 1801 1095 1863 1564 1410 0 1323 1310 0 177
Q Serve(g_s), s 0.1 0.0 15 0.7 1.6 15 0.1 0.0 1.2 1.7 0.0 0.1
Cycle Q Clear(g_c), s 1.7 0.0 15 2.2 1.6 1.5 0.2 0.0 1.2 29 0.0 0.1
Prop In Lane 1.00 0.09 1.00 1.00 1.00 0.94 1.00 0.50
Lane Grp Cap(c), veh/h 608 0 612 629 633 532 606 0 263 522 0 341
VIC Ratio(X) 0.01 000 028 008 030 027 0.01 000 032 0.21 000 0.03
Avail Cap(c_a), veh/h 1459 0 2077 1520 2149 1804 1951 0 1526 1773 0 1980
HCM Platoon Ratio 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 100 100 100 000 100 100 000 1.00
Uniform Delay (d), s/veh 5.9 0.0 5.2 6.0 5.3 5.2 7.1 0.0 74 8.6 0.0 7.0
Incr Delay (d2), s/iveh 0.0 0.0 0.2 0.1 0.3 0.3 0.0 0.0 0.7 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 0.0 0.7 0.2 0.8 0.6 0.0 0.0 0.5 0.6 0.0 0.1
LnGrp Delay(d),s/veh 5.9 0.0 5.5 6.1 5.5 5.5 7.1 0.0 8.1 8.8 0.0 7.0
LnGrp LOS A A A A A A A A A
Approach Vol, veh/h 175 387 88 120
Approach Delay, s/veh 55 5.6 8.0 8.7
Approach LOS A A A A
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 12.4 9.3 12.4 9.3
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 25.0 25.0 25.0 25.0
Max Q Clear Time (g_ctl1), s 3.7 49 4.2 3.2
Green Ext Time (p_c), s 2.6 0.8 2.6 0.8
Intersection Summary
HCM 2010 Ctrl Delay 6.3
HCM 2010 LOS A
Notes

User approved pedestrian interval to be less than phase max green.

Cowlitz Reservation Development 8/13/2014 2017 Total Build Weekday AM Peak Synchro 8 Report
JIW Page 2



HCM 2010 Signalized Intersection Summary
103: -5 SB On Ramp/I-5 SB Off Ramp & NW 319th St/NW La Center Rd 2/20/2015

2 e N ¢ v N st N Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations + i" 5 4+ 4 i"
Volume (veh/h) 0 118 225 535 361 0 0 0 0 118 4 25
Number 5 2 12 1 6 16 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 0 1583 1863 1827 1863 0 1900 1664 1759
Adj Flow Rate, veh/h 0 118 0 535 361 0 118 4 25
Adj No. of Lanes 0 1 1 1 2 0 0 1 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 0 20 2 4 2 0 8 50 8
Cap, veh/h 0 258 258 614 2279 0 154 5 150
Arrive On Green 000 016 000 059 100 0.00 010 010  0.10
Sat Flow, veh/h 0 1583 1583 1740 3632 0 1535 52 1495
Grp Volume(v), veh/h 0 118 0 535 361 0 122 0 25
Grp Sat Flow(s),veh/h/In 0 1583 1583 1740 1770 0 1587 0 1495
Q Serve(g_s), s 0.0 26 00 102 0.0 0.0 29 0.0 0.6
Cycle Q Clear(g_c), s 0.0 26 00 102 0.0 0.0 29 0.0 0.6
Prop In Lane 0.00 1.00 1.00 0.00 0.97 1.00
Lane Grp Cap(c), veh/h 0 258 258 614 2279 0 160 0 150
VIC Ratio(X) 000 046 000 087 016  0.00 076 000 0.17
Avail Cap(c_a), veh/h 0 485 485 1600 4792 0 689 0 649
HCM Platoon Ratio 1.00 100 100 167 167 1.00 1.00 1.00  1.00
Upstream Filter(l) 000 099 000 093 093 0.0 1.00 0.00 1.00
Uniform Delay (d), s/veh 00 1438 0.0 7.3 0.0 0.0 17.2 00 16.1
Incr Delay (d2), s/iveh 0.0 1.2 0.0 3.7 0.0 0.0 74 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 1.2 0.0 5.2 0.0 0.0 1.6 0.0 0.3
LnGrp Delay(d),s/veh 00 16.1 00 110 0.0 0.0 246 00 166
LnGrp LOS B B A C B
Approach Vol, veh/h 118 896 147
Approach Delay, s/veh 16.1 6.6 23.2
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 59.7 11.4 8.9 711

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0

Max Green Setting (Gmax),s 36.0  12.0 17.0 53.0

Max Q Clear Time (g_ctl1),s 12.2 4.6 49 20

Green Ext Time (p_c), s 1.7 1.6 0.0 3.1

Intersection Summary

HCM 2010 Ctrl Delay 9.7

HCM 2010 LOS A

Cowlitz Reservation Development 8/13/2014 2017 Total Build Weekday AM Peak Synchro 8 Report
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HCM 2010 Signalized Intersection Summary
104: 1-5 NB Off Ramp/I-5 NB On Ramp & NW La Center Rd 2/20/2015

2 e N ¢ v N st N Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 + = bk 4

Volume (veh/h) 77 159 0 0 604 156 292 4 321 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1624 1624 0 0 1781 1900 1881 1767 1900
Adj Flow Rate, veh/h 77 159 0 0 604 156 292 4 321
Adj No. of Lanes 1 1 0 0 2 0 2 1 0
Peak Hour Factor 100 100 100 100 100 100 100 1.00 1.00
Percent Heavy Veh, % 17 17 0 0 4 4 1 50 1
Cap, veh/h 401 997 0 0 1637 422 887 5 379
Arrive On Green 0.61 0.61 000 000 0.6 0.61 026 026 0.26
Sat Flow, veh/h 613 1624 0 0 2754 687 3476 19 1486
Grp Volume(v), veh/h 77 159 0 0 383 377 292 0 325
Grp Sat Flow(s),veh/h/In 613 1624 0 0 1692 1660 1738 0 1505
Q Serve(g_s), s 55 3.2 0.0 0.0 8.6 8.7 5.2 0.0 15.7
Cycle Q Clear(g_c), s 14.2 3.2 0.0 0.0 8.6 8.7 5.2 0.0 15.7
Prop In Lane 1.00 0.00 0.00 0.41 1.00 0.99
Lane Grp Cap(c), veh/h 401 997 0 0 1039 1020 887 0 384
V/C Ratio(X) 019 016 000 000 037 037 033 000 085
Avail Cap(c_a), veh/h 401 997 0 0 1039 1020 1045 0 452
HCM Platoon Ratio 1.00 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 079 079 000 000 100 1.00 1.00 000 1.0
Uniform Delay (d), s/veh 10.9 6.3 0.0 0.0 74 74 232 00 271
Incr Delay (d2), s/iveh 0.8 0.3 0.0 0.0 1.0 1.0 0.2 00 123
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.0 15 0.0 0.0 4.2 4.3 25 0.0 78
LnGrp Delay(d),s/veh 1.7 6.6 0.0 0.0 8.4 84 234 00 393
LnGrp LOS B A A A C D
Approach Vol, veh/h 236 760 617
Approach Delay, s/veh 8.3 8.4 31.8
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 6 8

Phs Duration (G+Y+Rc), s 55.5 55.5 24.5

Change Period (Y+Rc), s 5.0 5.0 5.0

Max Green Setting (Gmax), s 47.0 47.0 23.0

Max Q Clear Time (g_ctl1), s 16.2 10.7 17.7

Green Ext Time (p_c), s 7.6 7.9 1.8
Intersection Summary

HCM 2010 Ctrl Delay 17.3

HCM 2010 LOS B

Cowlitz Reservation Development 8/13/2014 2017 Total Build Weekday AM Peak Synchro 8 Report
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HCM 2010 TWSC

105: NW Paradise Park Rd & NW La Center Rd 2/20/2015

Intersection

Int Delay, s/veh 5.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR

Vol, veh/h 91 384 5 10 628 9 10 0 5

Conflicting Peds, #/hr 0 0 0 5 0 5 0 0 5

Sign Control Free  Free  Free Free  Free  Free Stop  Stop  Stop

RT Channelized - - None - None - - None

Storage Length 200 - - 200 - - - - -

Veh in Median Storage, # - 0 - - 0 0

Grade, % - 0 - - 0 - - 0 -

Peak Hour Factor 100 100 100 100 100 100 100 100 100

Heavy Vehicles, % 42 13 0 25 3 20 14 0 25

Mvmt Flow 91 384 5 10 628 9 10 0 5

Major/Minor Major1 Major2 Minor1

Conflicting Flow Al 642 0 0 394 0 0 1266 1236 397
Stage 1 - - - - - - 574 574 -
Stage 2 - - - - - - 692 662 -

Critical Hdwy 452 - - 4.35 - 7.24 6.5 6.45

Critical Hdwy Stg 1 - - - - - - 6.24 5.5 -

Critical Hdwy Stg 2 - - - - - 6.24 5.5 -

Follow-up Hdwy 2.578 - - 2.425 - - 3.626 4 3.525

Pot Cap-1 Maneuver 778 - - 1050 - 138 178 605
Stage 1 - - - - - - 483 506 -
Stage 2 - - - - - 415 462 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 778 - - 1046 - 102 154 600

Mov Cap-2 Maneuver - - - - - - 102 154 -
Stage 1 - - - - - 425 445 -
Stage 2 - - - - - - 344 456 |

Approach EB WB NB

HCM Control Delay, s 1.9 0.1 33.5

HCM LOS D

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnf1

Capacity (veh/h) 141 778 - - 1046 - - 186

HCM Lane V/C Ratio 0.106  0.117 - - 0.01 - - 0.581

HCM Control Delay (s) 33.5 10.2 - - 8.5 48.2

HCM Lane LOS D B - - A - - E

HCM 95th %tile Q(veh) 0.3 0.4 - - 0 3.1

Cowlitz Reservation Development 8/13/2014 2017 Total Build Weekday AM Peak Synchro 8 Report
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HCM 2010 TWSC

105: NW Paradise Park Rd & NW La Center Rd 2/20/2015

Intersection

Int Delay, s/veh

Movement SBL SBT SBR

Vol, veh/h 39 4 65

Conflicting Peds, #/hr 5 0 0

Sign Control Stop  Stop  Stop

RT Channelized - - None

Storage Length - - -

Veh in Median Storage, # 0

Grade, % - 0 -

Peak Hour Factor 100 100 100

Heavy Vehicles, % 69 100 30

Mvmt Flow 39 4 65

Major/Minor Minor2

Conflicting Flow Al 1234 1234 638
Stage 1 658 658 -
Stage 2 576 576 -

Critical Hdwy 7.79 7.5 6.5

Critical Hdwy Stg 1 6.79 6.5 -

Critical Hdwy Stg 2 6.79 6.5 -

Follow-up Hdwy 4.121 49  3.57

Pot Cap-1 Maneuver 113 116 430
Stage 1 359 339 -
Stage 2 403 375

Platoon blocked, %

Mov Cap-1 Maneuver 100 101 428

Mov Cap-2 Maneuver 100 101 -
Stage 1 316 334
Stage 2 351 330 :

Approach SB

HCM Control Delay, s 48.2

HCM LOS E

Minor Lane/Major Mvmt

Cowlitz Reservation Development 8/13/2014 2017 Total Build Weekday AM Peak Synchro 8 Report
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Queuing and Blocking Report
2017 Total Build Weekday AM Peak 2/20/2015

Intersection: 102: NW 31st Ave/East Access & NW 319th St

Movement EB EB WB WB WB NB NB SB SB
Directions Served L TR L T R L TR L TR
Maximum Queue (ft) 28 92 76 140 102 28 78 94 23
Average Queue (ft) 4 33 25 40 35 3 35 41 6
95th Queue (ft) 19 71 61 97 76 17 67 74 22
Link Distance (ft) 650 532 532 1521 545
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300 325 300 300

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 103: I-5 SB On Ramp/I-5 SB Off Ramp & NW 319th St/NW La Center Rd

Movement EB WB WB WB SB SB
Directions Served T L T T LT R
Maximum Queue (ft) 182 180 161 147 165 45
Average Queue (ft) 85 78 80 62 74 14
95th Queue (ft) 161 139 141 119 135 35
Link Distance (ft) 532 502 502 656
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 225 400
Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 104: I-5 NB Off Ramp/I-5 NB On Ramp & NW La Center Rd

Movement EB EB WB WB NB NB NB
Directions Served L T T TR L L TR
Maximum Queue (ft) 143 109 215 120 143 155 172
Average Queue (ft) 64 25 119 40 77 71 76
95th Queue (ft) 123 74 203 89 133 123 132
Link Distance (ft) 502 502 211 211 810 810
Upstream Blk Time (%) 0

Queuing Penalty (veh) 2

Storage Bay Dist (ft) 350

Storage Blk Time (%)

Queuing Penalty (veh)

Cowlitz Reservation Development SimTraffic Report

JUIW Page 1



Queuing and Blocking Report

2017 Total Build Weekday AM Peak 2/20/2015
Intersection: 105: NW Paradise Park Rd & NW La Center Rd

Movement EB EB WB WB NB SB

Directions Served L TR L TR LTR LTR

Maximum Queue (ft) 115 39 45 17 51 149

Average Queue (ft) 49 1 5 1 12 62

95th Queue (ft) 96 17 25 7 38 124

Link Distance (ft) 189 2587 1309 964

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 200

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 2

Cowlitz Reservation Development SimTraffic Report

JIW

Page 2



HCM 2010 Signalized Intersection Summary
102: NW 31st Ave/East Access & NW 319th St 2/20/2015

2 e N ¢ v N st N Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 b 5 + i" 5 3 5 3

Volume (veh/h) 5 387 15 77 553 493 5 15 66 329 10 5
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 098  1.00 098 1.00 097 1.00 0.99
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1881 1830 1900 1792 1863 1881 1520 1837 1900 1881 1881 1900
Adj Flow Rate, veh/h 5 387 15 77 553 493 5 15 66 329 10 5
Adj No. of Lanes 1 1 0 1 1 1 1 1 0 1 1 0
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Percent Heavy Veh, % 1 4 4 6 2 1 25 1 1 1 1 1
Cap, veh/h 219 697 27 354 743 975 8 26 115 392 359 179
Arrive On Green 040 040 040 040 040 040 0.01 009 009 022 030 0.30
Sat Flow, veh/h 543 1748 68 938 1863 1569 1448 290 1278 1792 1181 590
Grp Volume(v), veh/h 5 0 402 77 553 493 5 0 81 329 0 15
Grp Sat Flow(s),veh/h/In 543 0 1816 938 1863 1569 1448 0 1568 1792 0 1771
Q Serve(g_s), s 0.4 0.0 8.8 35 130 9.0 0.2 0.0 25 9.0 0.0 0.3
Cycle Q Clear(g_c), s 13.4 0.0 8.8 12.3 13.0 9.0 0.2 0.0 25 9.0 0.0 0.3
Prop In Lane 1.00 0.04 1.00 1.00 1.00 0.81 1.00 0.33
Lane Grp Cap(c), veh/h 219 0 724 354 743 975 8 0 142 392 0 538
V/C Ratio(X) 002 000 05 022 074 0.51 064 000 057 084 000 0.03
Avail Cap(c_a), veh/h 256 0 849 418 871 1083 113 0 519 489 0 932
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 100 100 100 0.00 100 100 0.00 1.00
Uniform Delay (d), s/veh 18.9 00 19 167 132 55 255 00 224 192 00 126
Incr Delay (d2), s/iveh 0.0 0.0 0.7 0.3 29 04 646 0.0 36 102 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.1 0.0 45 0.9 7.2 3.9 0.2 0.0 1.2 5.6 0.0 0.2
LnGrp Delay(d),s/veh 19.0 00 126 170 1641 59  90.1 00 260 294 00 126
LnGrp LOS B B B B A F C C B
Approach Vol, veh/h 407 1123 86 344
Approach Delay, s/veh 12.7 11.7 29.7 28.7
Approach LOS B B C C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 25.5 53 206 255 162 9.6

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 24.0 40 270 24.0 14.0 17.0

Max Q Clear Time (g_c*!1), s 15.4 2.2 2.3 150 1.0 4.5

Green Ext Time (p_c), s 5.0 0.0 0.5 5.2 0.3 0.3

Intersection Summary

HCM 2010 Ctrl Delay 15.7

HCM 2010 LOS B

Notes

User approved pedestrian interval to be less than phase max green.

Cowlitz Reservation Development 8/13/2014 2017 Total Build Weekend Peak Synchro 8 Report
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HCM 2010 Signalized Intersection Summary
103: -5 SB On Ramp/I-5 SB Off Ramp & NW 319th St/NW La Center Rd 2/20/2015

2 e N ¢ v N st N Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations + i" 5 4+ 4 i"
Volume (veh/h) 0 146 636 375 982 0 0 0 0 172 4 141
Number 5 2 12 1 6 16 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 0 1845 1863 1863 1881 0 1900 1829 1759
Adj Flow Rate, veh/h 0 146 0 375 982 0 172 4 141
Adj No. of Lanes 0 1 1 1 2 0 0 1 1
Peak Hour Factor 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 0 3 2 2 1 0 8 0 8
Cap, veh/h 0 423 363 698 2518 0 224 5 197
Arrive On Green 000 023 000 079 100 0.0 013 013 0.3
Sat Flow, veh/h 0 1845 1583 1774 3668 0 1704 40 1495
Grp Volume(v), veh/h 0 146 0 375 982 0 176 0 141
Grp Sat Flow(s),veh/h/In 0 1845 1583 1774 1787 0 1743 0 1495
Q Serve(g_s), s 0.0 4.0 0.0 4.8 0.0 0.0 6.0 0.0 5.5
Cycle Q Clear(g_c), s 0.0 4.0 0.0 4.8 0.0 0.0 6.0 0.0 5.5
Prop In Lane 0.00 1.00 1.00 0.00 0.98 1.00
Lane Grp Cap(c), veh/h 0 423 363 698 2518 0 229 0 197
VIC Ratio(X) 000 035 000 054 039 0.00 077 000 0.72
Avail Cap(c_a), veh/h 0 423 363 698 2518 0 486 0 417
HCM Platoon Ratio 1.00 100 100 200 200 1.00 1.00 1.00 1.00
Upstream Filter(l) 000 0.71 000 084 084 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 00 197 0.0 4.5 0.0 0.0 25.6 00 254
Incr Delay (d2), s/veh 0.0 0.3 0.0 25 0.4 0.0 5.3 0.0 4.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 2.1 0.0 2.7 0.1 0.0 3.2 0.0 25
LnGrp Delay(d),s/veh 00 200 0.0 7.0 0.4 0.0 30.9 00 302
LnGrp LOS C A A C C
Approach Vol, veh/h 146 1357 317
Approach Delay, s/veh 20.0 2.2 30.6
Approach LOS C A C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 290 19.0 13.0 48.0

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s  24.0 14.0 17.0 43.0

Max Q Clear Time (g_c+l1),s 6.8 6.0 8.0 2.0

Green Ext Time (p_c), s 1.0 43 0.1 9.2

Intersection Summary

HCM 2010 Ctrl Delay 8.6

HCM 2010 LOS A
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HCM 2010 Signalized Intersection Summary

104: -5 NB Off Ramp/I-5 NB On Ramp & NW La Center Rd 2/20/2015
Ay YA N Ay

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 5 + = bk 3

Volume (veh/h) 74 244 0 0 430 124 927 4 564 0 0 0

Number 5 2 12 1 6 16 3 8 18

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00

Parking Bus, Adj 1.00 100 100 100 100 100 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 1881 1810 0 0 1809 1900 1881 1845 1900

Adj Flow Rate, veh/h 74 244 0 0 430 124 927 4 564

Adj No. of Lanes 1 1 0 0 2 0 2 1 0

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Percent Heavy Veh, % 1 5 0 0 3 3 1 0 1

Cap, veh/h 246 537 0 0 783 224 1913 6 858

Arrive On Green 030 030 000 000 030 030 055 055 0.5

Sat Flow, veh/h 859 1810 0 0 2731 755 3476 11 1559

Grp Volume(v), veh/h 74 244 0 0 279 275 927 0 568

Grp Sat Flow(s),veh/h/In 859 1810 0 0 1719 1676 1738 0 1570

Q Serve(g_s), s 5.2 7.2 0.0 0.0 8.9 9.0 107 00 167

Cycle Q Clear(g_c), s 14.2 7.2 0.0 0.0 8.9 9.0 10.7 0.0 16.7

Prop In Lane 1.00 0.00 0.00 0.45 1.00 0.99

Lane Grp Cap(c), veh/h 246 537 0 0 510 497 1913 0 864

V/C Ratio(X) 030 045 000 000 055 055 048 000 066

Avail Cap(c_a), veh/h 307 664 0 0 631 615 1913 0 864

HCM Platoon Ratio 1.00 100 100 100 100 100 1.00 1.00 1.00

Upstream Filter(l) 092 092 000 000 100 100 1.00 000 1.0

Uniform Delay (d), s/veh 253 187 0.0 00 193 194 9.0 00 104

Incr Delay (d2), s/veh 0.6 0.6 0.0 0.0 0.9 1.0 0.9 0.0 3.9

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 1.3 3.7 0.0 0.0 4.3 4.3 5.3 0.0 8.0

LnGrp Delay(d),s/veh 260 193 0.0 00 202 203 9.9 00 143

LnGrp LOS C B C C A B

Approach Vol, veh/h 318 554 1495

Approach Delay, s/veh 20.8 20.3 11.6

Approach LOS C C B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 6 8

Phs Duration (G+Y+Rc), s 24.4 24.4 45.6

Change Period (Y+Rc), s 5.0 5.0 5.0

Max Green Setting (Gmax), s 24.0 24.0 36.0

Max Q Clear Time (g_c*!1), s 16.2 11.0 18.7

Green Ext Time (p_c), s 3.2 4.3 9.6

Intersection Summary

HCM 2010 Ctrl Delay 14.8

HCM 2010 LOS B
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HCM 2010 TWSC

105: NW Paradise Park Rd & NW La Center Rd 2/20/2015

Intersection

Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR

Vol, veh/h 82 721 5 5 455 8 10 5 5

Conflicting Peds, #/hr 0 0 0 5 0 5 0 0 5

Sign Control Free  Free  Free Free  Free  Free Stop  Stop  Stop

RT Channelized - - None - None - - None

Storage Length 200 - - 200 - - - - -

Veh in Median Storage, # - 0 - - 0 0

Grade, % - 0 - - 0 - - 0 -

Peak Hour Factor 100 100 100 100 100 100 100 100 100

Heavy Vehicles, % 13 4 17 0 3 17 11 0 50

Mvmt Flow 82 721 5 5 455 8 10 5 5

Major/Minor Major1 Major2 Minor1

Conflicting Flow Al 468 0 0 731 0 0 1386 1371 734
Stage 1 - - - - - - 893 893 -
Stage 2 - - - - - - 493 478 -

Critical Hdwy 4.23 - - 4.1 - 7.21 6.5 6.7

Critical Hdwy Stg 1 - - - - - - 6.21 5.5 -

Critical Hdwy Stg 2 - - - - - 6.21 5.5 -

Follow-up Hdwy 2.317 - - 2.2 - - 3.599 4 375

Pot Cap-1 Maneuver 1038 - - 883 - 115 147 350
Stage 1 - - - - - - 324 363 -
Stage 2 - - - 541 559 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1038 - - 879 99 133 347

Mov Cap-2 Maneuver - - - - - - 99 133 -
Stage 1 - - - 297 333 -
Stage 2 - - - - - - 503 554 -

Approach EB WB NB

HCM Control Delay, s 0.9 0.1 374

HCM LOS E

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnf1

Capacity (veh/h) 131 1038 - - 879 - - 186

HCM Lane V/C Ratio 0.153  0.079 - - 0.006 - - 036

HCM Control Delay (s) 37.4 8.8 - - 9.1 34.9

HCM Lane LOS E A - - A - - D

HCM 95th %tile Q(veh) 0.5 0.3 - - 0 - 15
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HCM 2010 TWSC

105: NW Paradise Park Rd & NW La Center Rd 2/20/2015

Intersection

Int Delay, s/veh

Movement SBL SBT SBR

Vol, veh/h 30 4 33

Conflicting Peds, #/hr 5 0 0

Sign Control Stop  Stop  Stop

RT Channelized - - None

Storage Length - - -

Veh in Median Storage, # 0

Grade, % - 0 -

Peak Hour Factor 100 100 100

Heavy Vehicles, % 0 0 13

Mvmt Flow 30 4 33

Major/Minor Minor2

Conflicting Flow Al 1372 1369 464
Stage 1 474 474 -
Stage 2 898 895 -

Critical Hdwy 7.1 6.5 6.33

Critical Hdwy Stg 1 6.1 5.5 -

Critical Hdwy Stg 2 6.1 5.5 -

Follow-up Hdwy 3.5 4 347

Pot Cap-1 Maneuver 124 148 576
Stage 1 575 561 -
Stage 2 337 362

Platoon blocked, %

Mov Cap-1 Maneuver 110 134 574

Mov Cap-2 Maneuver 110 134 -
Stage 1 527 555
Stage 2 300 332 -

Approach SB

HCM Control Delay, s 34.9

HCM LOS D

Minor Lane/Major Mvmt
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Queuing and Blocking Report

2017 Total Build Weekend Peak 2/20/2015
Intersection: 102: NW 31st Ave/East Access & NW 319th St

Movement EB EB WB WB WB NB NB SB SB
Directions Served L TR L T R L TR L TR
Maximum Queue (ft) 30 209 168 375 217 47 91 234 31
Average Queue (ft) 6 95 49 153 59 6 39 113 6
95th Queue (ft) 24 166 117 289 144 27 72 198 23
Link Distance (ft) 650 532 532 1521 545
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 300 325 300 300

Storage Blk Time (%) 0 1 0
Queuing Penalty (veh) 0 1 0
Intersection: 103: I-5 SB On Ramp/I-5 SB Off Ramp & NW 319th St/NW La Center Rd
Movement EB WB WB WB SB SB

Directions Served T L T T LT R

Maximum Queue (ft) 145 51 178 138 173 104

Average Queue (ft) 70 9 82 67 85 45

95th Queue (ft) 116 36 148 119 142 84

Link Distance (ft) 532 503 503 656

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 225 400

Storage Blk Time (%) 0

Queuing Penalty (veh) 1

Intersection: 104: I-5 NB Off Ramp/I-5 NB On Ramp & NW La Center Rd
Movement EB EB WB WB NB NB NB

Directions Served L T T TR L L TR

Maximum Queue (ft) 110 140 186 126 208 328 243

Average Queue (ft) 56 45 134 56 124 122 113

95th Queue (ft) 101 97 198 104 186 237 200

Link Distance (ft) 503 175 175 817 817

Upstream Blk Time (%) 3 0

Queuing Penalty (veh) 8 0

Storage Bay Dist (ft) 175 350

Storage Blk Time (%) 0

Queuing Penalty (veh) 0
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Queuing and Blocking Report

2017 Total Build Weekend Peak 2/20/2015
Intersection: 105: NW Paradise Park Rd & NW La Center Rd

Movement EB EB WB WB NB SB

Directions Served L TR L TR LTR LTR

Maximum Queue (ft) 76 31 19 18 66 86

Average Queue (ft) 30 2 1 1 20 33

95th Queue (ft) 64 17 9 8 55 66

Link Distance (ft) 230 2587 1309 964

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 200

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 10
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Appendix B 2037 No-build Total
Intersection Operations
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HCM 2010 Signalized Intersection Summary

102: NW 31st Ave/East Access & NW 319th St 2/20/2015
Ay YA N Ay
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 5 b 5 + i" 5 3 5 3
Volume (veh/h) 5 211 15 193 234 146 5 5 168 110 5 5
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 098  0.99 098  0.99 099 099 0.99
Parking Bus, Adj 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1832 1900 1712 1863 1881 1900 1553 1900 1881 1881 1900
Adj Flow Rate, veh/h 5 211 15 193 234 146 5 5 168 110 5 5
Adj No. of Lanes 1 1 0 1 1 1 1 1 0 1 1 0
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Percent Heavy Veh, % 0 4 4 1 2 1 0 1 1 1 1 1
Cap, veh/h 562 708 50 574 782 659 600 10 346 417 233 233
Arrive On Green 042 042 042 042 042 042 027 027 027 027 027 027
Sat Flow, veh/h 1009 1688 120 1045 1863 1570 1414 38 1276 1212 860 860
Grp Volume(v), veh/h 5 0 226 193 234 146 5 0 173 110 0 10
Grp Sat Flow(s),veh/h/In 1009 0 1808 1045 1863 1570 1414 0 1314 1212 0 1720
Q Serve(g_s), s 0.1 0.0 2.7 49 2.7 1.9 0.1 0.0 3.6 2.7 0.0 0.1
Cycle Q Clear(g_c), s 28 0.0 2.7 7.5 2.7 1.9 0.2 0.0 3.6 6.3 0.0 0.1
Prop In Lane 1.00 0.07 1.00 1.00 1.00 0.97 1.00 0.50
Lane Grp Cap(c), veh/h 562 0 759 574 782 659 600 0 356 417 0 467
V/C Ratio(X) 0.01 000 030 034 030 022 0.01 000 049 026 000 0.02
Avail Cap(c_a), veh/h 1167 0 1843 1201 1899 1601 959 0 690 725 0 903
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 1.00 000 100 100 100 100 100 0.00 100 100 0.00 1.00
Uniform Delay (d), s/veh 7.2 0.0 6.2 8.7 6.2 6.0 8.7 0.0 99 125 0.0 8.6
Incr Delay (d2), s/iveh 0.0 0.0 0.2 0.3 0.2 0.2 0.0 0.0 1.0 0.3 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 0.0 1.4 1.4 1.4 0.8 0.0 0.0 14 0.9 0.0 0.1
LnGrp Delay(d),s/veh 7.2 0.0 6.4 9.1 6.4 6.2 8.7 00 109 129 0.0 8.7
LnGrp LOS A A A A A A B B A
Approach Vol, veh/h 231 573 178 120
Approach Delay, s/veh 6.5 7.3 10.9 12.5
Approach LOS A A B B
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 18.6 13.8 18.6 13.8
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 33.0 17.0 33.0 17.0
Max Q Clear Time (g_ctl1), s 48 8.3 9.5 5.6
Green Ext Time (p_c), s 4.2 0.9 4.0 1.1
Intersection Summary
HCM 2010 Ctrl Delay 8.2
HCM 2010 LOS A
Notes

User approved pedestrian interval to be less than phase max green.

Cowlitz Reservation Development 8/13/2014 2037 Total NoBuild Weekday AM Peak Synchro 8 Report
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HCM 2010 Signalized Intersection Summary
103: -5 SB On Ramp/I-5 SB Off Ramp & NW 319th St/NW La Center Rd 2/20/2015

2 e N ¢ v N st N Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations + i" 5 4+ 4 i"
Volume (veh/h) 0 225 264 627 445 0 0 0 0 177 3 127
Number 5 2 12 1 6 16 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 0 1583 1863 1827 1863 0 1900 1672 1759
Adj Flow Rate, veh/h 0 225 0 627 445 0 177 3 127
Adj No. of Lanes 0 1 1 1 2 0 0 1 1
Peak Hour Factor 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 0 20 2 4 2 0 8 50 8
Cap, veh/h 0 307 307 679 2387 0 228 4 217
Arrive On Green 000 019 000 065 100 0.0 015 015 0.5
Sat Flow, veh/h 0 1583 1583 1740 3632 0 1567 27 1495
Grp Volume(v), veh/h 0 225 0 627 445 0 180 0 127
Grp Sat Flow(s),veh/h/In 0 1583 1583 1740 1770 0 1594 0 1495
Q Serve(g_s), s 0.0 74 00 175 0.0 0.0 6.0 0.0 44
Cycle Q Clear(g_c), s 0.0 74 0.0 17.5 0.0 0.0 6.0 0.0 4.4
Prop In Lane 0.00 1.00 1.00 0.00 0.98 1.00
Lane Grp Cap(c), veh’h 0 307 307 679 2387 0 231 0 217
V/C Ratio(X) 000 073 000 092 019 0.0 078 0.00 0.58
Avail Cap(c_a), veh/h 0 371 3711 1413 4023 0 489 0 459
HCM Platoon Ratio 1.00 100 100 167 167 1.00 1.00 1.00  1.00
Upstream Filter(l) 000 097 000 089 089 0.0 1.00 0.00 1.00
Uniform Delay (d), s/veh 00 210 0.0 8.9 0.0 0.0 228 00 221
Incr Delay (d2), s/iveh 0.0 5.7 0.0 5.4 0.0 0.0 5.6 0.0 2.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 3.7 0.0 8.8 0.0 0.0 3.0 0.0 1.9
LnGrp Delay(d),s/veh 00 266 00 143 0.0 0.0 284 00 246
LnGrp LOS C B A C C
Approach Vol, veh/h 225 1072 307
Approach Delay, s/veh 26.6 8.4 26.8
Approach LOS C A C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 61.2 15.8 13.0 77.0

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0

Max Green Setting (Gmax),s 450  13.0 17.0 63.0

Max Q Clear Time (g_ctl1),s 19.5 9.4 8.0 20

Green Ext Time (p_c), s 2.1 1.4 0.1 4.6

Intersection Summary

HCM 2010 Ctrl Delay 14.5

HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary

104: -5 NB Off Ramp/I-5 NB On Ramp & NW La Center Rd 2/20/2015
Ay YA N Ay

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 5 + = bk 3

Volume (veh/h) 106 297 0 0 727 227 346 2 408 0 0 0

Number 5 2 12 1 6 16 3 8 18

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00

Parking Bus, Adj 1.00 100 100 100 100 100 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 1624 1863 0 0 1863 1900 1881 1859 1900

Adj Flow Rate, veh/h 106 323 0 0 790 247 346 2 443

Adj No. of Lanes 1 1 0 0 2 0 2 1 0

Peak Hour Factor 1.00 0.92 100 092 092 092 1.00 1.00 0.92

Percent Heavy Veh, % 17 2 0 0 2 2 1 50 1

Cap, veh/h 306 1180 0 0 1682 526 888 2 402

Arrive On Green 063 063 000 000 063 063 026 026 026

Sat Flow, veh/h 472 1863 0 0 2749 830 3476 7 1574

Grp Volume(v), veh/h 106 323 0 0 526 511 346 0 445

Grp Sat Flow(s),veh/h/In 472 1863 0 0 1770 1716 1738 0 1581

Q Serve(g_s), s 13.6 6.9 0.0 0.0 14.0 14.0 74 00 230

Cycle Q Clear(g_c), s 27.6 6.9 0.0 0.0 14.0 14.0 74 0.0 230

Prop In Lane 1.00 0.00 0.00 0.48 1.00 1.00

Lane Grp Cap(c), veh/h 306 1180 0 0 1121 1087 888 0 404

V/C Ratio(X) 035 027 000 000 047 047 039 000 1.10

Avail Cap(c_a), veh/h 306 1180 0 0 1121 1087 888 0 404

HCM Platoon Ratio 1.00 100 100 100 100 100 1.00 1.00 1.00

Upstream Filter(1) 012 012 000 0.00 1.00 1.00 1.00  0.00 1.00

Uniform Delay (d), s/veh 15.8 7.3 0.0 0.0 8.6 86 277 00 335

Incr Delay (d2), s/veh 0.4 0.1 0.0 0.0 14 15 0.3 00 750

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 1.8 3.5 0.0 0.0 7.2 7.0 3.6 00 184

LnGrp Delay(d),s/veh 16.2 74 0.0 00 100 101 28.0 00 1085

LnGrp LOS B A B B C F

Approach Vol, veh/h 429 1037 791

Approach Delay, s/veh 9.6 10.0 73.3

Approach LOS A B E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 6 8

Phs Duration (G+Y+Rc), s 62.0 62.0 28.0

Change Period (Y+Rc), s 5.0 5.0 5.0

Max Green Setting (Gmax), s 57.0 57.0 23.0

Max Q Clear Time (g_ctl1), s 29.6 16.0 25.0

Green Ext Time (p_c), s 12.4 14.4 0.0

Intersection Summary

HCM 2010 Ctrl Delay 32.1

HCM 2010 LOS C
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HCM 2010 TWSC

105: NW Paradise Park Rd & NW La Center Rd 2/20/2015

Intersection

Int Delay, s/veh

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR

Vol, veh/h 96 439 170 147 728 11 78 2 52

Conflicting Peds, #/hr 0 0 0 5 0 5 0 0 5

Sign Control Free  Free  Free Free  Free  Free Stop  Stop  Stop

RT Channelized - None - None - - None

Storage Length 200 - - 200 - - - - -

Veh in Median Storage, # - 0 - - 0 0

Grade, % - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 100 92 100 92 100 100

Heavy Vehicl