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INTRODUCTION

This memorandum provides a summary of existing transportation conditions and access to
Martin Bar (the site). The site is being redeveloped by the Port of Woodland (Port) to support
industrial use(s). The memorandum is intended to document current site conditions, including
existing public access, surrounding transportation facilities, transportation demand, traffic
operations, and collision history. It also provides context for consideration of site development
impacts that will be assessed in subsequent analysis, including existing transportation standards
and potential future concerns. For the purposes of traffic and safety analysis, the two study
intersections listed below will be analyzed.

e Dike Road and Dike Access Road
e Dike Road and Martin Bar Access

The site, study intersections, and the general area are shown in Figure 1, Vicinity Map.

BACKGROUND

The Port has two locations where heavy industrial zones coincide with recreational day users,
Austin Point and Martin Bar. The Martin Bar site is in unincorporated Cowlitz County
approximately 2 miles west of the city of Woodland and accessible to the public through an
existing Washington Department of Fish and Wildlife (WDFW) easement. Today, accessing the
site through the easement does not require an approved pass, but recreational visitors are
required to comply with limited rules when entering the site. Visitors can fish and enjoy other
daytime activities before the area closes at dusk. Overnight camping, fires, and driftwood
collection are not allowed.

In 2015, the Port hired a consultant to design a new boat launch at the site but identified concerns
with land use, access, and long-term dredging-related maintenance. The Port Commission voted
to terminate the Martin Bar Boat Launch to search for a more suitable site. Presently, the Port is
preparing an industrial conceptual site plan (ICSP) to assess future development opportunities at
Martin Bar. The site and the existing WDFW easement are zoned for Heavy Manufacturing
where fabrication, manufacturing, assembly, and raw material processing are permitted. The site
is currently vacant but provides desirable waterfront access to the Columbia River. The ICSP is
identifying acceptable industrial users in need of riverside facilities or deep-water marine
terminals. The southern 9 acres of the site is planned to replace the current WDFW easement
located in the center of the site via a land swap to better assemble the roughly 70-acre industrial
site for suitable land use(s). Once the land swap is complete, the existing WDFW easement in the
center of the site, the Martin Bar/Lions Day Park entrance (currently the main entrance), would
move to the south.
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SITE ACCESS
The following section describes how the site is currently accessed via public roadways and
railroads.

REGIONAL ACCESS VIA INTERSTATE 5

Given the proposed industrial and recreational uses of the site, a substantial share of vehicle trips
to the site is expected to be regional in nature. As such, it is important to understand available
roadway connections between the site and Interstate 5 (I-5), which is the only interstate serving
Southwest Washington and is a pivotal part of the National Highway System. The interstate runs
north-south through Woodland and provides access for regional trips to urbanized areas of the
city and rural areas to the east and west.

Access to the site is provided via two primary routes to the north and south. Connections to the
south between downtown Woodland and I-5 at Exit 21 are made via State Route 503 (SR 503).
The more direct connection to I-5 at Exit 22 is made via Dike Access Road to the north, which
does not traverse as much urban area through Woodland.

Vehicles accessing the site from Exit 22 (via Dike Access Road) have an estimated travel time
savings and a slightly shorter route distance than those using Exit 21 (via SR 503) regardless of
if they are traveling from south of Woodland or from the north. For example, northbound
vehicles on I-5 that route via Exit 22 on Tuesday at 8 a.m. would save approximately 4 minutes
in travel time compared to routing via Exit 21. This travel time savings would likely make

Exit 22 and Dike Access Road the favorable route for regional trips.

Figure 2 demonstrates potential routing alternatives for northbound travelers on 1-5 destined for
the site, using either Exit 21 or Exit 22 on Tuesdays at 8 a.m.
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EXISTING SITE ACCESS

Existing vehicle access to the site is provided via Dike Road. Dike Road intersects with Dike
Access Road to the north (towards Exit 22) and Caples Road to the south (towards Exit 21 and
downtown Woodland). The three existing site access points on Dike Road are open to the public
and shown in Figure 3.

The three existing public accesses include the main entrance to the north and two secondary
entrances at the southern portion of the site. The Martin Bar/Lions Day Park entrance (the main
entrance) is signed for visitors and allows direct access to the shoreline and unofficial parking
areas within the site. The main entrance is signed for visitors and is intended primarily for
recreational purposes, such as walking and fishing. The gravel driveway is approximately

750 feet long, 30 feet wide, and leads to a number of unpaved gravel lots on the shoreline. These
gravel lots within the site are bordered by driftwood, meander along an approximately half-mile
of the shoreline, and are often used as unofficial parking lots.

A second access point to its south is unsigned but provides parking on a small concrete pad
where visitors can walk into the site. Similarly, the southernmost entrance, south of the concrete
pad, is unsigned but can be used by visitors to access the site and shoreline. This southernmost
access point will become the primary public access point through a WDFW easement once the
land swap is complete.
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PEDESTRIANS AND BICYCLISTS

Pedestrians and bicyclists can access the site but there are no dedicated sidewalks or bicycle
infrastructure onsite or leading to the site. To access the site, these users would either use the
unpaved gravel shoulder of Dike Road or share the roadway travel lane with motor vehicles
traveling at substantially higher speeds. Posted speed limits for motor vehicles are up to 40 mph
on Dike Road. This situation presents a potential safety hazard and increased risk of serious
collisions for anyone accessing the site by walking or biking.

The site is located within an unincorporated area of the county where dedicated bicycle and
pedestrian infrastructure is generally not available. While the city has sidewalks or bicycle lanes,
this infrastructure is not available outside the city limits. To the south, the closest sidewalks are
located near the Woodland city limits where Davidson Avenue intersects the BNSF railroad
tracks.

RAIL

Although the site is not directly accessed by the BNSF mainline and the Port is not planning rail
access to Martin Bar, the Port is studying rail access feasibility south to Austin Point. BNSF
operates one heavy rail line approximately 2 miles east of the site. Washington State Department
of Transportation (WSDQOT) classifies the BNSF railroad as an R-1 and Class | operator with
annual revenues that exceed $489.9 million. According to WSDOT, the nearest intermodal
centers are located at the cities of Kalama and VVancouver Washington north and south of the
site.

ROADWAY CHARACTERISTICS AND STANDARDS

CLASSIFICATIONS

According to City of Woodland and Cowlitz County staff, the primary roadways that provide
motor vehicles access to the site are classified as arterials and collectors. Table 1 shows the
roadway characteristics, for all roadways on these primary access routes to the site as well as
standard traffic volume ranges, as defined by the County design standards. Figure 1 shows the
location of roadways used to access the site.
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Table 1. Roadway Characteristics

Travel Center Median or : ] Bicycle
Lane Left-Turn Lane Parking Sidewalk

Volume per Day Limit (mph) Width Width Lane Width Width** \I/‘VEI‘Q;

Expected Traffic ~ Posted Speed

Road Location  Functional Class

City of Woodland

Dike Access Minor Arterial 20 11 12’ None 5 None

Road

Lewis River Minor Arterial Unposted 12 12 None 5 None

Road NA*

Goerig Street Commercial 20 18 None On-Street 5 None
industrial Collector Parking

Davidson Neighborhood 20 18 None On-Street 5 None

Street Access Parking

North Pekin Commercial 35 12’ None None None None

Street Industrial Collector

Caples Street Commercial 35 10 None None None None

Industrial Collector

Cowlitz County

Dike Access Urban Minor 500-3,000 20 11 10’ None 6 None
Road — Collector

City Limits to

Burke Road

Dike Access Rural Minor 400-1,000 50 11 None None None None
Road — Collector

Burke Road to

Dike Road

Dike Road - Rural Access 160-480 40 12’ None None None None

North of Dike
Access Road

Dike Road Rural Minor 400-1,000 40 11 None None None None
Collector

Caples Road Rural Minor 400-1,000 35 10° None None None None
Collector

*Data not available.
**Sidewalk widths were measured using Google aerial view.
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STANDARDS

Roadways under Cowlitz County jurisdiction, as shown in Table 1, that are used to access the
site do not require dedicated center median or left-turn lanes and do not contain any. Outside of
urbanized areas there are relatively few intersections and generally lower traffic volumes. All of
the county roadways shown in Table 1 require a minimum ‘typical” 60-foot right-of-way and
wider travel lanes (up to 15 feet) compared to those within the city, but their rights-of-way and
travel lanes are much narrower than what their classifications typically require. Bicycle lanes and
sidewalks are not required based on their classifications nor are they currently available on any
of the county roads leading to the site.

For roadways located within the Woodland city limits, the minimum ‘typical’ right-of-way for
roads connecting to the site from population centers range from 54 to 70 feet depending on the
functional classification. Each road leading out to the site, except for Davidson, requires dedicated
center median or left-turn lanes and sidewalks based on their classification, but center medians or
turn lanes are only present on Dike Access Road and Lewis River Road within the city limits.

FREIGHT CLASSIFICATION

The primary route used for freight access to the site is via Dike Road and Dike Access Road
connecting with 1-5 via Exit 22. WSDOT designates these as freight routes in the area, as shown
in Figure 4. No designated freight route is identified between the site and Exit 21. The City of
Woodland expressly prohibits routing of trucks on Davidson Road in Downtown Woodland.

WSDOT classifies corridors based on their annual freight tonnage. The Freight and Goods
Transportation System (FGTS) groups these corridors into five primary categories ranging from
T-1to T-5. T-5 is the lowest classification and moves at least 20,000 tons every 60 days while
T-1 moves more than 10 million tons annually. 1-5 is the only T-1 road corridor immediately
serving the industrial land uses along the Columbia River and the Woodland area.

Dike Road and Dike Access Road are designated as freight connecter routes that serve the Port
RV park and Columbia River dredging sites. First and last mile “connecter routes,” such as these,
are intended to link industrial facilities to primary routes like 1-5. According to the WSDOT
Freight Plan, these routes “connect freight intensive land uses to high volume and alternate
routes. These routes provide an important freight linkage to strategic national defense facilities,
significant intermodal facilities, warehouse districts, industrial land and distribution centers, and
agricultural processing centers.”'. These routes frequently move agricultural and dredging
products to support statewide commerce and the local economy.

For any freight trucks traveling through downtown Woodland from SR 503 (Exit 21), based on
signed freight routes, they are required to avoid the commercial center where the community
promotes walkability and pedestrian access to commercial shops and restaurants. Alternatives
routes are required to be used so that, when traveling toward the site from SR 503 (Exit 21),
trucks must divert onto Bozarth Avenue from Goerig Street, turn south on Fifth Avenue, and
then head west on Davidson Street. Figure 1 shows the street system leading to the site and
Figure 4 shows the WSDOT freight classification system.

1 https://www.wsdot.wa.gov/publications/ful ltext/freight/Freight-Plan-2017SystemPlan.pdf
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EXISTING TRAFFIC OPERATIONS
The project team assessed existing traffic conditions (2021) at the two following study
intersections:

o Dike Road and Dike Access Road
e Dike Road and Martin Bar Access

The Dike Road and Dike Access Road intersection is an unsignalized intersection. Currently, all
movements along Dike Access Road and Dike Road are free flow movements except the
southbound left from Dike Road onto Dike Access Road. There is a yield control for vehicles
making the southbound left from Dike Road onto Dike Access Road.

Dike Road and Martin Bar access intersection is a three-legged unsignalized intersection with
stop control along Martin Bar access. Currently, all movements on Dike Road are free flow
movements.

Analysis Years and Time Periods

Traffic conditions were assessed during the existing year (2021) at the weekday AM and PM
peak hours. To support the peak hour traffic analysis, vehicle turning movement counts were
collected during the morning peak period (between 7 a.m. and 9 a.m.) and afternoon peak period
(between 4 p.m. and 6 p.m.) on Thursday, March 23, 2021. These counts were used to define the
specific peak hour analysis time period when traffic volumes were largest, between 7 a.m. and

8 a.m. in the morning and 5 p.m. and 6 p.m. in the evening. Volumes were balanced to account
for driveways, but no seasonal adjustments were made. The AM peak hour and PM peak hour
traffic volumes are shown in Figure 5 and Figure 6, respectively, and the raw traffic count data is
available in Appendix A.
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Analysis Methodology

Traffic operations were analyzed at the identified study intersections using Synchro software
(Version 10), in accordance with the procedures stated in the Highway Capacity Manual (HCM),
sixth edition for Dike Road and Martin Bar Access intersection and HCM 2000 for Dike Road
and Dike Access Road intersection as HCM sixth edition does not support the uncommon
intersection geometry and traffic control at this intersection. The analysis will use level of
service (LOS) as the critical measure of vehicle delay to determine whether the study
intersections meet operating standards. For intersection analysis, LOS is determined by the
average delay per vehicle (seconds).

Performance Measures and Operating Standards

The study intersection roadways are maintained and operated by Cowlitz County. The County
defines operating standards to ensure that the roadways continue to operate at an acceptable
level. The County requires to maintain an overall standard of LOS D or better for signalized and
unsignalized intersections. LOS D translates to a delay equal to or less than 35 seconds per
vehicle for the critical movement.

Existing Traffic Operational Analysis

Both study intersections operate well within the LOS D standard. Vehicle delays were estimated
to be less than 10 seconds per vehicle during AM peak hours and PM peak hours. Table 2 below
summarizes the delay and LOS at each study intersection. The operational analysis results shown
in the table below are for the critical movement on the yield-controlled Dike Road approach and
stop controlled Martin Bar access approach at the two study intersections respectively. The
Synchro worksheets for existing conditions are available in Appendix B.

Based on the operational analysis results, there are no known traffic operations issues near the
site as both study intersections operate at LOS A under current conditions.

Table 2. Existing Conditions Operational Analysis Results

AM Peak Hour PM Peak Hour
Intersection

Delay Delay
(seclvenhicle) (seclvehicle)
Dike Road and Dike Access Road 9 seconds A 9 seconds A
Dike Road and Martin Bar Access Less than
A 9 seconds A
5 seconds

SAFETY ANALYSIS

A review of the crash history was conducted to analyze if there are any existing safety issues
near the site. The most recent five-year crash history was obtained from WSDOT for the time
period of 2016 to 2020, and analysis of crash patterns and frequency was performed at the two
study intersections.

There were no reported crashes at the main entrance to the site. Seven crashes were reported at
the intersection of Dike Road and Dike Access Road over the five-year period. All seven crashes
were crashes with fixed objects that did not involve a person or a vehicle or other with no crash
type reported, none of the crashes involved a second vehicle. Five of the crashes resulted in
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property damage and two in injury. Six of the seven crashes were attributed to unsafe speed and
one was unidentified.

Relative to the traffic volume at the intersection of Dike Road and Dike Access Road, a crash
rate of 3.07 million entering vehicles (MEV) was calculated using estimated annual average
daily traffic of 1,250 vehicles derived from the PM peak hour counts. A crash rate above

1.0 MEV typically warrants further review. Although the number of crashes are relatively few
and intersection volumes are very low, an increase in volumes through the intersection may also
result on increase in the number of crashes. Thus, further safety review and potential mitigations
treatments will be identified during the Traffic Impact Analysis phase.

Based on the crash records, most of the crashes were attributed to speeding and did not involve a
second vehicle or motorist. A safety evaluation can help identify roadway and/or intersection
treatments that have shown to reduce certain type of crashes or prevent certain types of driver
actions like speeding that can result in a crash. Raw crash data is included in Appendix C.

Table 3. Crash Data Summary

Property Total Intersection Crash

Intersection Injury Fatal

Damage Crashes Rate (MEV)?

Dike Road and Dike Access 5 > 0 7 3.07
Road

Dike Road and Martin Bar 0 0 0 0 0
Access

TRANSPORTATION PLANNING CONTEXT
To assess public access goals and future plans for the area surrounding the site, the project team
reviewed the following locally adopted plans.

e Cowlitz County Comprehensive Plan (2017 update)

e Cowlitz County Transportation Improvement Plan (2019-2024)

e Cowlitz Regional Trails Plan (December 2006)

e Cowlitz Comprehensive Parks, Habitat, and Recreation Update (December 2017)
e Cowlitz County Shoreline Master Program (May 2018)

Woodland Comprehensive Plan (2016-2036)

Woodland Park and Recreation Plan (September 2015)

Woodland Transportation Infrastructure Strategic Plan (November 2008)
Woodland Urban Growth Management Program (2002)

The County Comprehensive Plan, Regional Trails Plan, Shoreline Master Program, and the
Comprehensive Parks, Habitat, and Recreation Update support public access to the Columbia
River waterfront and promote direct connections between trail systems, waterbodies, and
shorelines. The river is a designated shoreline of statewide significance subject to the Shoreline
Master Program. This shoreline segment is designated for high-intensity water-oriented
commercial, transportation, and industrial uses because the ecological functions are known to be

2Crash rate per million entering vehicles
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degraded. Adopted shoreline policy requires that public access to the river be maintained for
recreational purposes and thus future development must maintain this access.

PLANNED FACILITIES

Although the County has no planned roadway capacity improvements nearby, the site is situated
between the Columbia River and the future Dike Road Loop trail, an approximately 13-mile trail
that follows the Columbia River, Lewis River, and the western Woodland city limits, as shown in
Figure 7. According to the Regional Trails Plan, the county has 237 miles of planned trails and
this interconnected system will enhance public access to the site and the Woodland area.

Figure 7 shows the Dike Road Loop trail planned near the site. The site will likely be required to
maintain public access to the Columbia River shoreline and will likely be required to connect to
this planned trail system, if constructed.
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TRAFFIC OPERATIONS AT THE I-5 INTERCHANGE

As many of the freight vehicles that would access the proposed site would be expected to
connect via I-5, the project team recognizes the importance of understanding the long-term
traffic operations needs at the Exit 22 interchange in Woodland. To better understand potential
issues further away from the site, the project team reviewed three traffic impact assessments
(TIAs) developed from 2006 to 2018 near the 1-5/Dike Access Road interchange (Exit 22). These
studies included Walmart, Woodland High School, and Scott Hill Park development that assess
traffic operations in Woodland.

No information was provided to project team regarding traffic studies that assessed the

I-5/SR 503 interchange (Exit 21). Because the 1-5/Dike Access Road interchange (Exit 22)
would most likely be the primary route to access the Martin Bar site (as previously shown), the
site is not expected to significantly affect Exit 21. Hence, potential impacts to Exit 21 due to
Martin Bar site development will not be studied in greater detail as a part of this project.

Walmart, 2006°

The Walmart study expected about 1,040 total trips to be generated per day, of which 574 would
be new trips to the area during the weekday PM peak hour and 1,206 total trips per day on a
Saturday, of which 736 would be new trips to the area during Saturday peak hour. Based on the
operational analysis performed, both the 1-5/Dike Access Road ramp intersections would fail
during the weekday PM peak hour and the Saturday peak hour. The project proposed a
mitigation plan that included roundabouts (since constructed) at the 1-5/Dike Access Road
northbound ramps intersection and at the 1-5/Dike Access Road southbound ramps intersection.

Woodland High School, 2013*

The high school was expected to serve up to 650 students at opening in 2015 and grow to

900 students by 2035. The study anticipated that the high school would generate up to

1,112 daily trips, 189 PM trips, and 273 AM trips and that the growth occurring by 2035 would
generate up to 1,540 daily trips, 261 PM trips, and 117 AM trips. The operational analysis
concluded that there would be no significant impacts on the existing intersections on Dike
Access Road due to the high school development. Based on the year 2035 operations analysis,
the roundabouts at the 1-5/Dike Access Road ramp intersections would operate at a LOS C or
better during the PM peak hour.

Scott Hill Park, 2016°

The study assessed impacts generated by a 40-acre development at the top of Scott Hill Park.
The study anticipated that the development would generate up to 142 PM trips and 9 AM trips
during a weekday and 243 trips during a peak hour on Saturday. Key intersections along Old
Pacific Highway and Lewis River Road that provide direct access to the project site were
analyzed. The operational analysis concluded that all study intersections would operate at an

3 Traffic Impact Analysis, Woodland Retail, March, 2006 - City of Woodland and Washington Department of
Transportation, WA

4 Traffic Impact Analysis, Woodland High School Campus, January, 2013 - City of Woodland and Cowlitz County,
WA

® Traffic Impact Analysis, Scott Hill Park, August, 2016 - City of Woodland, WA
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acceptable LOS in the 2040 design year with the proposed development in place. The study did
not assess impacts to nearby I-5 interchanges.

The roundabouts proposed by the Walmart TIA study have since been constructed and are
currently in operation at both the 1-5/Dike Access Road ramp intersections (northbound and
southbound on either side of 1-5). In discussion with the City of Woodland at the current project
kickoff meeting, City staff indicated concern that the I-5/Dike Access Road ramp intersections
are currently experiencing delay and congestion. The TIA will access the overall level of trip
generation of the Martin Bar development and if any significant impacts to the traffic conditions
at the interchange may result.

CONCLUSION AND NEXT STEPS

The site is currently open for recreational day use through a WDFW easement and is accessible
from three access points on Dike Road. Of these accesses, two are fully accessible by car
whereas the middle entrance allows visitors to park on a concrete pad and walk into the site. The
main entrance, where the WDFW easement exists, is signed and attracts the most vehicle traffic.
Once the land swap is complete, the southernmost entrance open to the public will become the
new easement and primary public access point.

Dike Access Road, connecting to I-5 at Exit 22, is the most efficient roadway route connecting
the site to the surrounding region. Local access is also available to the south via Dike Road,
connecting towards downtown Woodland. There are no dedicated bicycle or pedestrian facilities
connecting to the site, so these users need to use the unpaved shoulder or share lanes with faster
moving vehicles.

To build an initial understanding of any potential traffic congestion and safety issues near the
site, the project team conducted an operational analysis and safety analysis based on traffic
volume and safety data. There are no known traffic operations issues near the site. However,
based on the preliminary safety analysis, the Dike Road and Dike Access Road intersection has
relatively high crash rate (3.07 MEV) that indicates need for further analysis.

Because of the potential increase in activity occurring if the site were to be developed, the Port is
developing a TIA. The project TIA will assess expected traffic and safety conditions further as
part of the site development process. The analysis will anticipate potential vehicle trip generation
from the site and impacts on traffic conditions to the two study intersections identified in this
memorandum. It will also consider safe site access for people walking and biking to the site. The
TIA will be consistent with Cowlitz County Code 18.01.100(5)(vi) and applicable WSDOT and
Woodland regulations.

Based on the input from the City of Woodland staff on existing congestion issues at the 1-5/Dike
Access Road interchange, the TIA will also provide a high-level assessment of potential impacts
to the 1-5 interchange at Exit 22 due to the additional trips generated by the Martin Bar site
development.

Revised Draft Submittal WSP USA, 31000125.000
Transportation and Public Access Memorandum April 2021
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APPENDIX A

TRAFFIC COUNT DATA



Type of peak hour being reported: Intersection Peak

Method for determining peak hour: Total Entering Volume

CITY/STATE: Cowlitz, WA

LOCATION: Dike Rd -- Dike Access Rd

QCJOB #: 15385503
DATE: Thu, Mar 25 2021
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Type of peak hour being reported: Intersection Peak

Method for determining peak hour: Total Entering Volume

LOCATION: Dike Rd -- Dike Access Rd
CITY/STATE: Cowlitz, WA

QCJOB #: 15385504
DATE: Thu, Mar 25 2021

Peak-Hour: 5:00 PM -- 6:00 PM
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Period (Northbound) (Southbound) (Eastbound) (Westbound) Total '?St’eﬂ!
Beginning At [“1eft  Thru Right U left Thru Right U left Thru Right U left Thru Right U
4:00 PM 0 0 4 0 0 0 0 0 0 0 0 0 4 0 1 0 9
4:05 PM 0 0 2 0 0 1 0 0 0 0 0 0 2 0 0 1 6
4:10 PM 0 0 6 0 0 0 0 0 0 0 0 0 3 0 0 0 9
4:15 PM 0 0 4 0 0 1 0 0 0 0 0 0 7 0 0 0 12
4:20 PM 0 0 4 0 0 0 0 0 0 0 0 0 3 0 0 0 7
4:25 PM 0 1 6 0 1 0 0 0 0 0 0 0 7 0 0 0 15
4:30 PM 0 0 5 0 0 0 0 0 0 0 0 0 5 0 0 0 10
4:35 PM 0 0 8 0 0 0 0 0 0 0 0 0 5 0 0 0 13
4:40 PM 0 0 4 0 1 0 0 0 0 0 0 0 1 0 0 0 6
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:50 PM 0 0 3 0 0 0 0 0 0 0 0 0 2 0 0 0 5
4:55 PM 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 4 96
5:00 PM 0 0 3 0 0 0 0 0 0 0 0 0 5 0 0 0 8 95
5:05 PM 0 1 5 0 0 0 0 0 0 0 0 0 4 0 1 0 11 100
5:10 PM 0 0 5 0 0 0 0 0 0 0 0 0 4 0 1 0 10 101
5:15 PM 0 0 5 0 1 1 0 0 0 0 0 0 5 0 0 2 14 103
5:20 PM 0 0 6 0 1 0 0 0 0 0 0 0 2 0 0 0 9 105
5:25 PM 0 0 9 0 0 0 0 0 0 0 0 0 4 0 1 0 14 104
5:30 PM 0 0 6 0 0 0 0 0 0 0 0 0 4 0 0 0 10 104
5:35PM 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 3 94
5:40 PM 0 0 6 0 0 0 0 0 0 0 0 0 4 0 0 0 10 98
5:45 PM 0 0 9 0 0 0 0 0 0 0 0 0 1 0 0 0 10 108
5:50 PM 0 0 3 0 0 0 0 0 0 0 0 0 7 0 0 1 11 114
5:55 PM 0 0 3 0 0 0 0 0 0 0 0 0 3 0 1 0 7 117
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 0 0 80 0 8 4 0 0 0 0 0 0 44 0 4 8 148
Heavy Trucks 0 0 0 0 0 0 0 0 0 4 0 0 4
Buses
Pedestrians 0 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters
Comments:

Report generated on 3/31/2021 1:15 PM

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: Intersection Peak

Method for determining peak hour: Total Entering Volume

LOCATION: Dike Rd -- Martin's Bar Park Dwy
CITY/STATE: Cowlitz, WA

QCJOB #: 15385501
DATE: Thu, Mar 25 2021
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Type of peak hour being reported: Intersection Peak

Method for determining peak hour: Total Entering Volume

LOCATION: Dike Rd -- Martin's Bar Park Dwy
CITY/STATE: Cowlitz, WA

QCJOB #: 15385502
DATE: Thu, Mar 25 2021

Peak-Hour: 5:00 PM -- 6:00 PM 2 63
Peak 15-Min: 5:20 PM -- 5:35 PM
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5-Min Count Dike Rd Dike Rd Martin's Bar Park Dwy Martin's Bar Park Dwy
Period (Northbound) (Southbound) (Eastbound) (Westbound) Total '?St’eﬂ!
Beginning At [“1eft  Thru Right U left Thru Right U left Thru Right U left Thru Right U
4:00 PM 0 3 0 0 0 3 0 0 1 0 0 0 0 0 0 0 7
4:05 PM 0 4 0 0 0 5 1 0 1 0 0 0 0 0 0 0 11
4:10 PM 0 5 0 0 0 2 0 0 1 0 0 0 0 0 0 0 8
4:15 PM 0 3 0 0 0 9 0 0 1 0 0 0 0 0 0 0 13
4:20 PM 0 3 0 0 0 3 0 0 1 0 0 0 0 0 0 0 7
4:25 PM 0 3 0 0 0 6 2 0 4 0 0 0 0 0 0 0 15
4:30 PM 0 4 0 0 0 4 1 0 2 0 0 0 0 0 0 0 11
4:35 PM 0 2 0 0 0 4 1 0 2 0 0 0 0 0 0 0 9
4:40 PM 0 3 0 0 0 2 1 0 2 0 1 0 0 0 0 0 9
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:50 PM 0 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0 4
4:55 PM 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 3 97
5:00 PM 0 4 0 0 0 6 0 0 0 0 1 0 0 0 0 0 11 101
5:05 PM 0 7 0 0 0 4 2 0 0 0 1 0 0 0 0 0 14 104
5:10 PM 0 3 0 0 0 3 2 0 0 0 1 0 0 0 0 0 9 105
5:15 PM 1 6 0 0 0 2 2 0 1 0 1 0 0 0 0 0 13 105
5:20 PM 0 8 0 0 0 3 0 0 0 0 0 0 0 0 0 0 11 109
5:25 PM 1 5 0 0 0 5 0 0 2 0 1 0 0 0 0 0 14 108
5:30 PM 0 4 0 0 0 5 1 0 2 0 2 0 0 0 0 0 14 111
5:35PM 1 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 4 106
5:40 PM 0 7 0 0 0 3 0 0 0 0 0 0 0 0 0 0 10 107
5:45 PM 0 7 0 0 0 1 0 0 1 0 0 0 0 0 0 0 9 116
5:50 PM 0 2 0 0 0 7 0 0 1 0 1 0 0 0 0 0 11 123
5:55 PM 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 4 124
Peak 15-Min Northbound Southbound Eastbound Westbound Total
Flowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
All Vehicles 4 68 0 0 0 52 4 0 16 0 12 0 0 0 0 0 156
Heavy Trucks 0 0 0 0 4 0 0 0 0 0 0 0 4
Buses
Pedestrians 0 0 0 0 0
Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Scooters
Comments:

Report generated on 3/31/2021 1:15 PM

SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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APPENDIX B

SYNCHRO WORKSHEETS



HCM Unsignalized Intersection Capacity Analysis
1: Dike Road/Dike Access Road

S T T R 4
Movement EBL  EBR NBL NBT SBT SBR
Lane Configurations i“r 4 b
Traffic Volume (veh/h) 0 5 0 30 55 5
Future Volume (Veh/h) 0 5 0 30 55 5
Sign Control Yield Free  Free
Grade 0% 0% 0%
Peak Hour Factor 070 070 070 070 070 0.70
Hourly flow rate (vph) 0 7 0 43 79 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vCl, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

126 82 86

126 82 86
6.4 6.2 4.1

3.5 3.3 2.2
100 99 100
874 983 1523

EB1 NB1 SB1

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

7 43 86
0 0 0
7 0 7

983 1700 1700
001 0.03 005

1 0 0
8.7 0.0 0.0
A

8.7 0.0 0.0

Average Delay 0.4
Intersection Capacity Utilization 13.3%
Analysis Period (min) 15

ICU Level of Service

Existing AM

Synchro 10 Report
Page 1



HCM 6th TWSC

2: Dike Road & Martin Bar Access

Intersection
Int Delay, s/veh 0.4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations b 4 b
Traffic Vol, veh/h 0 0 5 3 50 5
Future Vol, veh/h 0 0 5 30 50 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 73 73 73 713 73 73
Heavy Vehicles, % 0 0 0 30 20 0
Mvmt Flow 0 0 7 41 68 7
Major/Minor Minor2 Majorl Major2
Conflicting Flow All 127 72 75 0 - 0
Stage 1 72 - - - - -
Stage 2 55 - - -
Critical Hdwy 64 62 41 - - -
Critical Hdwy Stg 1 54 - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 35 33 22 -
Pot Cap-1 Maneuver 872 996 1537 - - -
Stage 1 956 - - -
Stage 2 973 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 868 996 1537 - - -
Mov Cap-2 Maneuver 868 - - -
Stage 1 951 - - - - -
Stage 2 973 -
Approach EB NB SB
HCM Control Delay, s 0 11 0
HCM LOS A
Minor Lane/Major Mvmt NBL NBTEBLnl SBT SBR
Capacity (veh/h) 1537 - - - -
HCM Lane V/C Ratio 0.004
HCM Control Delay (s) 7.4 0 0 - -
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0 - - - -
Existing AM Synchro 10 Report

Page 3



HCM Unsignalized Intersection Capacity Analysis
1: Dike Road/Dike Access Road

S T T R 4
Movement EBL  EBR NBL NBT SBT SBR
Lane Configurations i“r 4 b
Traffic Volume (veh/h) 0 5 0 60 50 5
Future Volume (Veh/h) 0 5 0 60 50 5
Sign Control Yield Free  Free
Grade 0% 0% 0%
Peak Hour Factor 079 079 079 079 079 079
Hourly flow rate (vph) 0 6 0 76 63 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vCl, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

142 66 69

142 66 69
6.4 6.2 4.1

3.5 3.3 2.2
100 99 100
856 1003 1545

EB1 NB1 SB1

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

6 76 69
0 0 0
6 0 6

1003 1700 1700
001 0.04 0.04

0 0 0
8.6 0.0 0.0
A

8.6 0.0 0.0

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

0.3
13.3%
15

ICU Level of Service

Existing PM

Synchro 10 Report
Page 1



HCM 6th TWSC
2: Dike Road & Martin Bar Access

Intersection
Int Delay, s/veh 13
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations b 4 b
Traffic Vol, veh/h 5 10 5 55 40 10
Future Vol, veh/h 5 10 5 55 40 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 9 79 1M 719 719 719
Heavy Vehicles, % 0 0 0 12 5 0
Mvmt Flow 6 13 6 70 51 13
Major/Minor Minor2 Majorl Major2
Conflicting Flow All 140 58 64 0 - 0
Stage 1 58 - - - - -
Stage 2 82 - - - - -
Critical Hdwy 64 62 41 - - -
Critical Hdwy Stg 1 54 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 35 33 22 - - -
Pot Cap-1 Maneuver 858 1014 1551 - - -
Stage 1 970 - - - - -
Stage 2 946 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 855 1014 1551 - - -
Mov Cap-2 Maneuver 855 - - - - -
Stage 1 966 - - - - -
Stage 2 946 - - - - -
Approach EB NB SB
HCM Control Delay, s 8.8 0.6 0
HCM LOS A
Minor Lane/Major Mvmt NBL NBTEBLnl1 SBT SBR
Capacity (veh/h) 1551 - 955 - -
HCM Lane V/C Ratio 0.004 - 0.02 - -
HCM Control Delay (s) 7.3 0 88 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 01 - -
Existing PM Synchro 10 Report

Page 3



APPENDIX C

RAW CRASH DATA



OFFICER REPORTED CRASHES THAT OCCURRED ON THE FOLLOWING ROAD SEGMENT IN COWLITZ COUNTY
DIKE RD (CO RD #30152, MP 4.670 - 6.420) FROM CAPLES RD TO DIKE ACCESS RD*

12/31/2015 - available 2021

Under 23 U.S. Code § 148 and 23 U.S. Code § 409, safety data, reports, surveys, schedules, lists compiled or collected for the purpose of identifying,
evaluating, or planning the safety enhancement of potential crash sites, hazardous roadway conditions, or raibway-highway crossings are not subject to discovery

or admitted into evidence in a Federal or State court proceeding or considered for other purposes in any action for damages arising from any occurrence at a
location mentioned or addressed in such reports, surveys, schedules, lists, or data

PRIMARY CO ONLY INTERSECTING COUNTY
REPORT NUMBER JURISDICTION CcouNTY any TRAFFICWAY MILEPOST INTERSECTING TRAFFICWAY ROAD MILEPOST SR ONLY HISTORY / SUSPENSE IND INTERSECTION DATE TIVE MOST SEVERE INJURY TYPE #IN
ES53434 County Road Cowlitz 30152 5.400 No [ 06/14/2016 14:29 Suspected Minor Injury 1
E788129 County Road Cowlitz 30152 6.100 No o 03/31/2018 06:30 Possible Injury 1
EA78223 County Road Cowitz 30152 6.300 No o 11/05/2020 17:50 Possible Injury 1
3720514 County Road Cowlitz 30152 6.400 31340 1830 No 1 04/18/2016 11:15 No Apparent Injury o
£964172 County Road Cowlitz 30152 6.400 31340 1830 No 1 09/16/2019 15:35 No Apparent Injury o
EA70809 County Road Cowitz 30152 6.400 31340 1830 No 1 10/10/2020 14:20 No Apparent Injury o
EA89368 County Road Cowlitz 30152 6.400 31340 1830 No 1 11/29/2020 16:31 Possible Injury 1
£515470 County Road Cowlitz 30200 2.230 30152 4.680 No 0 02/09/2016 19:12 Possible Injury 1
£824565 County Road Cowlitz 31340 1830 30152 6.400 No 1 07/28/2018 13:28 No Apparent Injury o
£884361 County Road Cowitz 31340 1830 30152 6.400 No 1 01/19/2019 09:00 Suspected Minor Injury
EAS57864 County Road Cowlitz 31340 1830 30152 6.400 No 1 08/21/2020 22:00 No Apparent Injury o
ROADWAY SURFACE UGHTING | FIRST COLLISION TYPE / OBJECT
REPORT NUMBER #FAT #VEH #PEDS # BIKES VEHICLE 1 TYPE VEHICLE 2 TYPE JUNCTION RELATIONSHIP WEATHER CONDITION CONDITION STRUCK VEHICLE 1 ACTION VEHICLE 2 ACTION
Pickup,Panel Truck or ) ) A
553434 0 1 0 0 Vanatte under 10,0001 Not at Intersection and Not Related |Overcast Dry Daylight Vehicle overturned Going Straight Ahead
Pickup,Panel Truck or - Over Embankment - No B
E788129 o 1 0 0 et oncer 10000 Not at Intersection and Not Related |Clear or Partly Cloudy Dry Dawn e Going Straight Ahead
T B
EA78223 0 1 0 0 Pickup,Panel Truck or Not at Intersection and Not Related [Overcast Wet Dark-No Street Lights |Oe" Embankment - No Going Straight Ahead
Vanette under 10,000 1b Guardrail Present
3720514 0 1 0 0 Passenger Car At Intersection and Related Clear or Partly Cloudy Dry Daylight Vehicle overturned Going Straight Ahead
£964172 0 1 0 0 Passenger Car At Intersection and Related Raining Wet Daylight Over Embankment - No Going Straight Ahead
Guardrail present
Il
EA70809 0 1 0 0 Passenger Car ntersection Related but Notat ¢\, Wet Daylight Utility Pole aCurve
EAB9368 0 1 0 0 Pickup,Panel Truck or At Intersection and Not Related  [Overcast on Dusk Into River, Lake, Swamp, etc.  |Going Straight Ahead
Vanette under 10,000 1b v o Lake, Swame, g otrate
E515470 0 2 0 0 Passenger Car Pickup,Panel Truck or Vanette under 10,0001b |At Intersection and Related Clear or Partly Cloudy Dry Dark-No Street Lights |Entering at angle Making Left Turn Going Straight Ahead
£824565 0 1 0 0 Passenger Car At Intersection and Not Related  [Clear or Partly Cloudy Dry Daylight Roadway Ditch Overtaking and Passing
£884361 0 1 0 0 Pickup,Panel Truck or At Intersection and Not Related  |Fog or Smog or Smoke on Daylight Earth Bank or Ledge Going Straight Ahead
Vanette under 10,000 1b e N v Ve N g otrate
AL
EA57864 0 1 0 0 Pickup,Panel Truck or At Intersection and Not Related | Overcast Wet Dark-No Street Lights | Metal Sign Post Going Straight Ahead
Vanette under 10,000 Ib
MV DRIVER MV DRIVER MV DRIVER
CONTRIBUTING CONTRIBUTING |  CONTRIBUTING | FIRST IMPACT LOCATION (City, WA STATE PLANE
VEHICLE 1 COMPASS | VEHICLE 1 COMPASS | VEHICLE 2 COMPASS | VEHICLE 2 COMPASS | CIRCUMSTANCE 1 (UNIT | MV DRIVER CONTRIBUTING CIRCUMSTANCE2 | MV DRIVER CONTRIBUTING | MV DRIVER CONTRIBUTING CIRCUMSTANCE| CIRCUMSTANCE2 | CIRCUMSTANCE3 | County & Misc Trafficways - | WA STATE PLANESOUTH-X | SOUTH-Y2010-
REPORT NUMBER DIRECTION FROM DIRECTION TO DIRECTION FROM DIRECTION TO (UNIT1) CIRCUMSTANCE 3 (UNIT 1) 1 (UNIT2) (UNIT 2) (UNIT 2) 2010 forward) 2010 - FORWARD FORWARD
Past the Outside Shoulder of
E553434 East West Apparently Il ast the putside Shoulder o 1054585.11 219956.61
Primary Trafficway
ras120 o orth Apparently Asleep or Past the Outside Shoulder of oa593.75 53207
Fatigued Primary Trafficway
f n n f
. North ot Exceeding Reas. Safe Pastthe Outside Shoulder o 105710350 aronse
Speed Primary Trafficway
3720514 East South Exceeding Stated Speed | .. Center Line inattention Past the Qutside Shoulder of 1057502.66 22538176
Limit Primary Trafficway
f n n f
£964172 South North Exceeding Reas. Safe past the Outside Shoulder of 1057616.37 225325.65
Speed Primary Trafficway
ar0800 o ot Exceeding Stated Speed Past the Outside Shoulder of 05770136 R
Limit Primary Trafficway
Exceeding Reas. Saf Past the Outside Shoulder of
EAB9368 East West Heeeting eas. 531 | operating Recklessly or Aggressively ast the putside Shoulder o 1057421.22 225252.01
Speed Primary Trafficway
E515470 East South South North Inattention None Lane of Primary Trafficway 1054645.45 217039.27
f h n f
ca2ases et et Exceeding Reas. Safe Pastthe Outside Shoulder o 103750266 S,
Speed Primary Trafficway
casaser ot et Exceeding Reas. Safe Past the Outside Shoulder of 057502.06 voasira
Speed Primary Trafficway
Other Location
EAS7864 East West None City/Coumty Nise. Trafficway) 1057598.76 225335.26
* Only crashes at the intersection of Dike Rd and Dike Access Road are included in this report
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