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EXECUTIVE SUMMARY 

Background and Context 
State Route (SR) 302 is an important transportation corridor that connects the communities of 
Allyn-Grapeview and Purdy on the Kitsap Peninsula, spanning both Mason and Pierce Counties. 
Lack of alternative routes in the local roadway system makes SR 302 a key regional east-west 
corridor that links the Key Peninsula rural communities of Victor, Glencove, and Wauna to the 
Purdy and Gig Harbor communities. SR 302 is used by freight, local traffic, rural commuters, and 
recreational traffic. 

Over the past 20 years, landslides and roadway collapses have resulted in partial or full closures 
of SR 302 within the study area. These closures resulted in long detours around the affected 
area. Since then, there has been increased landslide activity along SR 302 between SR 3 and 
Wright Bliss Road NW, which requires additional analysis and further study of improvement 
strategies. 

In 2021, the Washington State Legislature directed WSDOT to complete a study of SR 302 near 
the Victor area to address landslides and roadway operations. The 2021-23 Transportation 
Budget (SSB 5165, Section 218 (6)) instructed WSDOT to “do a corridor study of the SR 302 

(Victor Area) to recommend safety and infrastructure improvements to address current damage 
and prevent future roadway collapse and landslides that have caused road closures.” The SR 302 
Victor Area Study includes a geotechnical study to specifically address landslide issues. The 
study is also intended to identify a set of transportation improvements along the corridor 
between SR 3 and Wright Bliss Road that improve both public safety and highway infrastructure, 
including improvements to active transportation facilities.  

Study Purpose, Problem Statement, Vision Statement, and Goals 
The SR 302 Victor Area Study was initiated by establishing a study purpose, problem statement, 
vision statement, and goals for the study, per the WSDOT Practical Solutions Performance 
Framework (WSDOT no date (a) [n.d.a]). This study framework was developed by WSDOT and 
confirmed by the Study Advisory Committee (SAC). 

Study Purpose 
The SR 302 Victor Area Study is intended to study the cause of landslides and identify potential 
solutions. In addition, the study will evaluate SR 302 from SR 3 to Wright Bliss Road to look at 
public safety and infrastructure improvements to the roadway, including improvements for 
active transportation. 

Problem Statement 
SR 302 in the Victor area of Mason County is at high risk of roadway closure due to flooding and 
landslides, causing resiliency and infrastructure issues. Landslides cause frequent damage to the 
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Vision Statement  
Provide a resilient and efficient multimodal transportation system that improves mobility by 
identifying solutions to prevent impacts to the highways from landslides and improving the 
roadway for all users. 

Study Goals 
• Advancing Equity – Improve and protect health, safety, and accessibility for vulnerable 

populations, especially in low-income communities and communities that spend more, 
and longer, to get where they need to go. 

• Safety – Enhance crash reduction potential for active transportation users. 

• Environment – Identify environmental resources that need to be protected.  

• Multimodal – Create a transportation system that enables safe, convenient access for all 
types of transportation options: walking, biking, driving, and riding transit. 

• Mobility – Improve the predictable movement of goods and people.  

• Economic Vitality – Increase access to work and non-work destinations by multiple 
modes. 

• Resiliency – Create a transportation system that is resilient against climate change and 
natural disaster impacts.  

Study Process 
The SR 302 Victor Area Study followed the WSDOT Practical Solutions approach, which is a 
performance-based approach to transportation decision-making. This data-driven approach uses 
the latest tools and performance measures to seek lower cost efficiencies in operating highways, 
ferries, transit, and rail and reduce travel demand to save money and reduce the need for 
building costly new infrastructure. This study will identify agreed-upon needs-ranked strategies 
and will assist WSDOT and others to make decisions on improving transportation along the SR 
302 corridor within the study area. 

The major work elements completed as part of this study include: 

• Section 3 – Guidance from the SAC and input through community engagement, including 
an online open house.  

• Section 4 – Documenting existing characteristics of the SR 302 corridor within the study 
area. 

• Section 5 – Summarizing existing geotechnical conditions and recommendations. 

• Section 6 – Analyzing existing and future transportation conditions and crash analysis. 
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• Section 7 – Documenting existing environmental characteristics of the SR 302 corridor 
within the study area. 

• Section 8 – Documenting how strategies to address the study purpose along the SR 302 
corridor within the study area were developed and evaluated.  

• Section 9 – Documenting list of recommendations presented to the SAC for support. 

• Section 10 – Recommending next steps. 

Strategy Development and Screening 

Geotechnical Strategy Development 
The legislative proviso to perform the SR 302 Victor Area Study included identifying solutions to 
address landslides that have caused recent road closures. The consultant team performed a 
geotechnical engineering study that evaluated the soil and ground water conditions in the slide 
study area to aid in the development and evaluation of a landslide repair. From the subsurface 
exploration and the laboratory testing of samples collected, two main issues were identified: 
roadway movements and ancient slide. 

Several strategies were evaluated to address drainage issues and roadway stability in the short 
term and midterm, and additional long-term strategies were evaluated to address the ancient 
slide. These strategies were screened according to performance measures for slope stability; 
design efforts; surfaces exposed to wave action, flood, and tides; roadway shoulder width on 
each side of the road; permittable; maintenance intervals; maintenance effort and impacts; cost; 
and detours and delays during construction.  

These geotechnical recommendations were identified first before any transportation strategies 
were developed and screened. The recommended geotechnical solutions all allow the roadway 
to be expanded, if necessary, to accommodate transportation strategy recommendations.  

Transportation Strategy Development 
A multistep screening process was used to identify, screen, evaluate, and rank potential 
strategies. The first step in the screening process was to generate ideas with potential to address 
the needs of the corridor. Based on the study purpose and the transportation analysis of existing 
and future No Build conditions, the study team and SAC developed transportation strategies to 
address the corridor issues. Suggestions were also collected from the public through the online 
open house. Safety concerns were noted by participants in the online open house, as discussed 
in Section 3.3. In fact, safety was noted as the biggest existing challenge for travelers on the 
SR 302 corridor within the study area. Participants suggested strategies such as better lighting, 
better signage, and reduced speed limits. As discussed in Section 6.3, SR 302 has not been 
identified as a CAL/CAC within the study area. Safety has not been identified as a transportation 
need for the SR 302 corridor within the study area at this time, so safety countermeasures were 
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not evaluated as potential strategies. A total of eight transportation strategies, not related to 
safety countermeasures, were identified and evaluated for this study. 

Level 1 Screening 
Level 1 Screening was a high-level screening process meant to screen out any transportation 
strategies that would not meet the study goals. For Level 1 Screening, five questions related to 
the study goals were developed. If the answer to all five questions for a strategy was a “yes,” 
then the strategy passed Level 1 Screening. Four of the strategies evaluated for Level 1 
Screening passed, and four strategies did not pass. 

Level 2 Screening 
Level 2 Screening was a more detailed screening process meant to narrow down the strategies 
to a preferred strategy or strategies. The strategies evaluated were No Build, Strategy #1 
Improved Shoulder on SR 302, and Strategy #2 Shared-Use Path Adjacent to SR 302.  

For Level 2 Screening, performance measures were developed based on the study goals and the 
WSDOT Practical Solutions Performance Framework (WSDOT n.d.a). For each performance 
measure, scores from 1 to 3 were assigned, with a score of 1 being low performing and a score 
of 3 being high performing. Each strategy was evaluated for each corridor segment separately. 
Planning-level cost estimates were developed for each strategy, the ranges of which are shown 
below: 

• Strategy #1 Improved Shoulder on SR 302: 

 Segment 1: $2.8 million to $3.8 million 

 Segment 2: $31.1 million to $41.5 million 

 Segment 3: $14.5 million to $19.3 million 

• Strategy #2 Shared-Use Path Adjacent to SR 302: 

 Segment 1: $3 million to $4 million 

 Segment 2: $38.7 million to $51.6 million 

 Segment 3: $14.4 million to $19.1 million 

The highest scoring strategy was Strategy #2 Shared-Use Path Adjacent to SR 302. The pros of 
Strategy #2 Shared-Use Path are that it would provide improvements to active transportation 
user safety, multimodal mobility, accessibility, environment, and resiliency. The cons of 
Strategy #2 Shared-Use Path are that it would impact the number of conflict points, would have 
potential impacts to residential property in historically disadvantaged communities, and would 
require the highest cost of all the strategies due to widening and related retaining walls. This 
strategy would have minimal impacts to vehicles and freight. 
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Recommendations 
• Short-term/lower cost partial mitigation: the geotechnical recommendation is 

lightweight cellular concrete fill with drainage improvements. The intention is to reduce 
groundwater levels to improve the stability of the roadway slope. For transportation, the 
recommendation is to improve communication during roadway closures of SR 302 for 
both planned construction and potential emergencies. 

• Mid-term/partial mitigation: the geotechnical recommendation is aggregate shafts with 
drainage improvements. The intention is to replace weak soils below the roadway and 
improve the stability of the roadway slope by improving the strength parameters of the 
existing soils. 

• Long-term/full mitigation: the long-term geotechnical recommendation is anchored slope 
stabilization with drainage improvements. The intention is to stabilize the ancient slide 
and roadway slope. For transportation, the recommendation is to continue to evaluate 
active transportation facilities on SR 302. Either Strategy #1 Improved Shoulder or 
Strategy #2 Shared-Use Path could be considered, as both would provide improvements 
to active transportation user safety, multimodal mobility, accessibility, and resiliency on 
SR 302 in the study area. Both types of active transportation facilities along SR 302 in the 
study area would also include high costs and potential impacts to environmental 
resources and right-of-way. However, as part of the planning-level cost estimates, it was 
assumed that any environmentally sensitive areas that would be impacted by these 
strategies would be improved or mitigated. Due to the context of the study area and the 
high costs of these strategies, it is recommended that any active transportation facility 
along SR 302 in the study area be considered in relation to a regional trail network, 
consistent with both Mason County and Pierce County long-term planning documents.  

Next Steps 
The recommendations identified in this study will assist WSDOT in addressing the landslide and 
transportation issues along the SR 302 corridor between SR 3 and Wright Bliss Road NW. This 
corridor study will be submitted to the legislature.  

These strategies will be prioritized on a statewide basis for future implementation, but due to 
limited state funding, will need to compete for funding with other proposed improvements 
throughout the state absent other funding sources. Upon completion of this report, funding to 
implement the recommended strategies, whether from the state, grants, developer contributions, 
or other sources, needs to be pursued. There is no funding identified for design and construction 
of the recommended strategies. WSDOT should work with local and regional agencies to 
incorporate the recommendations of this study into local, regional, and state plans. 
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1. INTRODUCTION AND BACKGROUND 
1.1 Introduction 
State Route (SR) 302 is an important transportation corridor that connects the communities of 
Allyn-Grapeview and Purdy on the Kitsap Peninsula, spanning both Mason and Pierce Counties. 
Lack of alternative routes in the local roadway system makes SR 302 a key regional east-west 
corridor that links the Key Peninsula rural communities of Victor, Glencove, and Wauna to the 
Purdy and Gig Harbor communities. SR 302 is used by freight, local traffic, rural commuters, and 
recreational traffic. 

Over the past 20 years, landslides and roadway collapses have resulted in partial or full closures 
of SR 302 within the study area. These closures resulted in long detours around the affected 
area. In 2008, the Washington State Department of Transportation (WSDOT) conducted a study 
to address safety and congestion issues on SR 302. Since then, there has been increased 
landslide activity along SR 302 between SR 3 and Wright Bliss Road NW, which requires 
additional analysis and further study of improvement strategies.  

In 2021, the Washington State Legislature directed WSDOT to complete a study of SR 302 near 
the Victor area to address landslides and roadway operations. The proviso instructed WSDOT to 
“do a corridor study of the SR 302 (Victor Area) to recommend safety and infrastructure 
improvements to address current damage and prevent future roadway collapse and landslides 
that have caused road closures.” The SR 302 Victor Area Study is intended to identify a set of 
transportation improvements along the corridor between SR 3 and Wright Bliss Road that 
improve both safety and highway infrastructure, including improvements to active transportation 
facilities. A geotechnical study is also being prepared to specifically address landslide issues.  

1.2 Study Area 
This SR 302 Victor Area Study evaluated SR 302 between SR 3 (milepost [MP] 0.0) and Wright 
Bliss Road NW (MP 7.7). Given the varying speed limits and roadway characteristics along the SR 
302 corridor within the study area, the corridor was divided into three segments. For the 
strategy development and screening process, each transportation strategy was evaluated 
separately for each of the three corridor segments.  

Segment 1 has a posted speed limit of 30 mph and is characterized by residential areas and 
businesses. Segment 2 is 40 mph and mostly has residences close to the roadway on the 
shoreline side and steeper slopes on the non-shoreline side. Since the SR 302 corridor changes 
orientation several times within the study area, the two sides of SR 302 are referred to as the 
shoreline side (mostly west or south of the corridor centerline) and the non-shoreline side 
(mostly east or north of the corridor centerline). Segment 3 is 45 mph and has some residences 
close to the roadway on the shoreline side. The area south of SR 302 along Segment 3 is defined 
as a population center, as discussed in Section 6.2.3. Dividing the corridor into these three 
segments allowed for strategies to be evaluated separately for each segment given the different 
needs and considerations for each segment. The segments are shown in Figure 1. 
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Figure 1. Corridor Segments 
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1.3 Study Purpose, Problem Statement, Vision Statement, and Goals 
The SR 302 Victor Area Study was initiated by establishing a study purpose, problem statement, 
vision statement, and goals for the study, per the WSDOT Practical Solutions Performance 
Framework (WSDOT n.d.a). This study framework was developed by WSDOT and confirmed by 
the Study Advisory Committee (SAC). 

1.3.1 Study Purpose 
The SR 302 Victor Area Study is intended to study the cause of landslides and identify potential 
solutions. In addition, the study will evaluate SR 302 from SR 3 to Wright Bliss Road to look at 
public safety and infrastructure improvements to the roadway, including improvements for 
active transportation. 

1.3.2 Problem Statement  
SR 302 in the Victor area of Mason County is at high risk of roadway closure due to flooding and 
landslides, causing resiliency and infrastructure issues. Landslides cause frequent damage to the 
roadway, requiring long detours due to lack of alternative routes in the area. SR 302 in the study 
area also lacks complete active transportation facilities that hinders mobility. 

1.3.3 Vision Statement  
Provide a resilient and efficient multimodal transportation system that improves mobility by 
identifying solutions to prevent impacts to the highways from landslides and improving the 
roadway for all users. 

1.3.4 Study Goals 
• Advancing Equity – Improve and protect health, safety, and accessibility for vulnerable 

populations, especially in low-income communities and communities that spend more, 
and longer, to get where they need to go. 

• Safety – Enhance crash reduction potential for active transportation users. 

• Environment – Identify environmental resources that need to be protected.  

• Multimodal – Create a transportation system that enables safe, convenient access for all 
types of transportation options: walking, biking, driving, and riding transit. 

• Mobility – Improve the predictable movement of goods and people.  

• Economic Vitality – Increase access to work and non-work destinations by multiple 
modes. 

• Resiliency – Create a transportation system that is resilient against climate change and 
natural disaster impacts.  
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1.4 Previous Studies 
In 2005, the Washington State Legislature directed WSDOT to study and implement 
improvements to SR 302 to address congestion and safety issues on the highway. The SR 302 
Corridor Study (WSDOT 2008) was completed in 2008 and analyzed existing and projected 
safety and mobility conditions, identified ways to improve safety and mobility on SR 302, and 
identified the associated environmental effects of the alternatives. Several new SR 302 corridor 
alignments were identified, all of which crossed areas of steep topography that would require 
relatively extensive earthwork to maintain reasonable grades. A preferred alternative was not 
identified as part of this study.  

In 2018, WSDOT developed a corridor sketch summary of SR 302 for the full corridor between 
SR 3 and SR 16. The corridor sketch summary (WSDOT 2018a) outlined many of the key issues 
and concerns related to the corridor, including: 

• 11% of the corridor experiences congestion on a regular basis. 

• There is one bridge rehabilitation need on the corridor. 

• The corridor is prone to extreme weather closures due to flooding and rockslides. 

• There are fish passage barriers present on the corridor. 

Many of these issues were present along the east end of the SR 302 corridor near SR 16, but 
closures and fish passage barriers are present along the west end of the SR 302 corridor near 
SR 3. 

In 2020, WSDOT completed the SR 3 Freight Corridor Planning Study (WSDOT 2020). This 
project will construct a new SR 3 corridor that will intersect with the existing SR 3 corridor near 
the west end of the SR 302 corridor. This project is included in the Future No Build Condition for 
this SR 302 Victor Area Study and is discussed more in Section 6.1.1. 

1.5 Local, Regional, and State Plans 
Local, regional, and state plans were reviewed to provide a plan and policy context for this 
SR 302 Victor Area Study. This review summarized plans, policies, and projects related to the 
SR 302 corridor to form a basis for developing new policies, approaches, and recommendations 
for this study.  

1.5.1 WSDOT Strategic Plan 
The WSDOT Strategic Plan (n.d.c) provides the vision, mission and values that guide the work of 
the agency. WSDOT's mission is to provide safe, reliable, and cost-effective transportation 
options to improve communities and economic vitality for people and businesses through the 
values of safety, engagement, innovation, integrity, leadership, and sustainability. The important 
work of the agency is focused in three key areas: diversity-equity-inclusion, resilience, and 
workforce development, the most relevant of which to this study are equity and resilience.  
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WSDOT's goals for equity are focused on both outreach and outcome. WSDOT is committed to 
conducting an inclusive planning process that aims to break down barriers to involvement for all 
members of the community, from long-time participants in transportation and urban planning to 
new voices who represent the increasingly diverse communities in the study area. WSDOT is 
also committed to evaluating and implementing strategies that improve and protect health, 
safety, and accessibility for vulnerable populations, especially in low-income communities and 
communities that spend more, and longer, to get where they need to go. 

WSDOT's goal for resilience is to plan and/or invest resources to improve the ability to mitigate, 
prepare for, and respond to emergencies; combat climate change; and build a transportation 
system that provides equitable services, improves multimodal access, and supports Washington’s 
long-term resilience. To improve the resilience of the transportation system, WSDOT is focused 
on the following: 

• Seismic Resilience – prioritize and strengthen the elements of the transportation system 
most critical to emergency response after a seismic event, such as an earthquake or 
tsunami. 

• Asset Management – build resilience and reduce vulnerabilities while proactively 
managing the preservation and maintenance of WSDOT’s assets necessary to achieve 
and sustain a state of good repair. 

• Climate and Natural Hazard Resilience – prioritize actions that reduce risk and build 
climate preparedness. 

• Operational Resilience – support and enhance security for all WSDOT staff and 
properties and improve WSDOT’s Emergency Preparedness for response and recovery 
from natural and manmade incidents (including cyber). 

1.5.2 Other Relevant Plans 
The following additional plans and policies were reviewed and are summarized in Table 1. 

• Mason County Transportation Plan (2016) 

• Mason County Six Year Transportation Improvement Program (TIP) 2023–2028 (2022) 

• Peninsula Regional Transportation Planning Organization (RTPO) Peninsula Regional 
Non-Motorized Connectivity Study (2019b) 

• Pierce County Comprehensive Plan (2021a) 

• Pierce County Transportation Improvement Program (TIP) 2022–2027 (2021b) 

• Pierce Country Nonmotorized Transportation Plan (1997) 

• Key Peninsula Community Plan (2007) 

• WSDOT Complete Streets (2022a) 
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• WSDOT Environmental Manual Chapter 200 (2022b) 

• Guidance for Considering Impacts of Climate Change in WSDOT Plans (n.d.b) 

• WSDOT Practical Solutions Performance Framework (n.d.a) 

• WSDOT Safety Guidance for Corridor Planning (2015) 

• WSDOT Statewide Transportation Improvement Program (STIP) 2023–2026 (2022c) 

• Washington State Active Transportation Plan (2021a) 

Table 1. Plan and Policy Review 

Plan or Policy Summary of Relevant Information 

Mason County Transportation Plan 
(2016) 

• Coordinate transportation and land use decisions to enhance 
multimodal travel options by supporting alternatives to driving 
alone, identifying and funding projects that expand travel options 
for more people, and integrating trails with the County's 
transportation system. 

• Reduce impacts to the natural environment by recognizing the value 
of walking and biking. This goal could be fulfilled by updating 
environmental requirements to minimize the footprint of 
transportation and its impacts to habitats, improving the ability of 
children to walk or bike to school, and tailoring Complete Streets 
principles to a primarily rural context. 

• Coordinate with school districts to enhance safe and efficient 
school transportation, including student walking routes and 
crossings. 

• Develop a regional trail network by connecting destinations, 
locating trails close to population centers, enhancing mobility in 
rural centers, accommodating all potential users, and providing 
access to water. 

Mason County Six Year TIP 2023-2028 
(2022) 

• No relevant projects in study area. 
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Plan or Policy Summary of Relevant Information 

Peninsula RTPO Peninsula Regional 
Non-Motorized Connectivity Study 
(2019b) 

• The SR 3 Freight Corridor project should be considered an 
opportunity to revisit regional priorities for non-motorized 
connectivity, especially at the southern end. The Peninsula RTPO 
could pursue a shared-use path as part of the corridor that could 
connect at the south end to either the rail-trail corridor or the utility 
or continue to rely on road shoulders for providing bicycle 
connectivity. 

Pierce County Comprehensive Plan 
(2021a) 
 

• Improve the safety and aesthetics of the built environment by 
physical separating pedestrian pathways from roadways, focusing 
lighting in areas of concern to maintain rural character, encouraging 
visual consistency, and promoting clear identification of businesses. 

• Develop a safe and comfortable trail system to provide recreational 
access and commute opportunities for people of all ages and 
abilities, including safe street crossings and connections to other 
transportation modes.  

• Complement Washington's zero death and disabling injury target by 
avoiding the construction of new roads or addition of travel lanes in 
rural areas, using traffic calming measures instead.  

• Locate utility lines underground, wherever practicable, and reduce 
or eliminate stormwater drainage impacts from roadways onto 
adjacent areas. 

Pierce County TIP 2022–2027 (2021b) • No relevant projects in study area. 

Pierce Country Nonmotorized 
Transportation Plan (1997) 

• Designate and improve a system of safe nonmotorized facilities on 
the rural roadway system and separated trail network using national 
best practices that connect major activity centers and destinations. 

• Use a Complete Streets ordinance to provide features for all users 
when building new roadway connections or completing major 
reconstructions.  

• Coordinate with school districts to plan for safe routes to schools 
and work to develop a regional Trail system and network of 
community connectors that link schools, parks, and neighborhoods. 

• Two projects identified in the plan intersect with SR 302: Bliss 
Cochrane Rd NW (shoulders or path) and Wright Bliss Rd NW 
(paved shoulders, wide lanes, or trail north of SR 302 and paved 
shoulders or trail south of SR 302). 
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Plan or Policy Summary of Relevant Information 

Key Peninsula Community Plan (2007) • The Key Peninsula Community is planning to amend Pierce County 
Development Regulations – Zoning to update development 
standards relating to the forested buffer adjacent to SR 302. 
Current regulations designate a "Rural State Route and Rural 
Highway Buffer" that is intended to provide physical and visual filter 
and separator between uses and passing motorists along rural state 
routes in order to maintain the aesthetic character of the 
surrounding area and to provide a noise and air quality buffer. 

• Amend development regulations to encourage the joint use of 
access roads along SR 302, encourage the provision of 
nonmotorized facilities in developments and roadway construction, 
and require the dedication of trails during the site development 
process.  

• Coordinate with local and state partners to strategize the 
implementation of an interconnected system of nonmotorized 
improvements and traffic calming measures in the area. 

• One project included in the Key Peninsula Community Plan is along 
SR 302 within the study area: improve existing alignment, 
intersections, and paved shoulders and/or construct a new northern 
route with a regional multiuse trail and pedestrian facilities in 
commercial centers.  

WSDOT Complete Streets (2022a) • Complete Streets analysis occurs during the predesign phase for 
select projects. 

• WSDOT projects that implement Complete Streets principles are 
expected to meet minimum threshold criteria with respect to public 
engagement, overburdened communities, network gaps, level of 
traffic stress, visibility, route directness, and operating speeds. In 
addition, they are expected to use a documented process for 
establishing and selecting the most advantageous and practical 
design(s). 

WSDOT Environmental Manual Chapter 
200 (2022b) 

• Environmental screenings for WSDOT transportation planning 
efforts should identify existing environmental assets that must be 
protected, detect other key environmental factors that have the 
potential to influence the scope of future investments, and 
determine if additional environmental review is necessary prior to 
project development. 
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Plan or Policy Summary of Relevant Information 

Guidance for Considering Impacts of 
Climate Change in WSDOT Plans (n.d.b) 

• WSDOT projects undergoing environmental review will document 
how climate change and extreme weather vulnerability are 
considered and propose ways to improve resilience. Project teams 
should examine the results of WSDOT’s 2011 climate impact 
vulnerability assessment for the project area, collaborate with 
planning partners, and develop planning-level strategies that 
integrate resilience. 

WSDOT Practical Solutions 
Performance Framework (n.d.a) 

• Apply a practical solutions approach that relies on performance-
based, data-driven decision-making that guides strategic 
investments for all travel modes, involving interdisciplinary and 
collaborative decision-making with an emphasis on context, 
performance, and community engagement. 

WSDOT Safety Guidance for Corridor 
Planning (2015) 

• WSDOT has identified three levels of analysis for the safety chapter 
of a corridor study: basic, intermediate, and advanced. Regardless of 
the level of safety analysis needed for a study, the project team 
should hold an internal consultation meeting and follow the basic 
outline of the safety chapter when drafting the corridor study. 

WSDOT STIP 2023-2026 (2022c) • One project is identified along SR 302 within the study area: Fish 
Barrier Removal at SR 302/Victor Creek. 

Washington State Active Transportation 
Plan (2021a) 

• Create and connect a comfortable and efficient walking and rolling 
network with a level of traffic stress of 2 or less by coordinating 
with partners across jurisdictional boundaries, implementing design 
or operational changes, and identifying local alternatives. 

• Eliminate deaths and serious injuries of people walking and rolling 
by reevaluating speed limits, improving active transportation crash 
data and methods of analysis, develop active transportation volume 
estimates, and analyzing the state highway system to identify high 
injury network locations. 

• Eliminate disparities in active transportation access by integrating 
equity criteria into decision making, evaluation, and reporting and 
prioritizing investments in historically overburdened and 
transportation disadvantaged communities. 

• Increase the percentage of trips made by walking or bicycling by 
increasing comfortable access to transit, making the system legible 
for all users, working with disadvantaged schools to develop walking 
maps, and working with local partners to assess the need for new 
improvements to the network. 
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2. STUDY PROCESS 
The SR 302 Victor Area Study 
followed the WSDOT Practical 
Solutions approach, which is a 
performance-based approach to 
transportation decision-making. This 
data-driven approach uses tools, data 
analytics, performance measures, and 
stakeholder input to (1) seek lower-
cost approaches and efficiencies in 
expanding and operating the 
multimodal transportation system to 
reduce travel demand and the need 
for building costly new infrastructure, 
(2) identify, evaluate, analyze, and 
manage risk to WSDOT’s strategic 
objectives, and (3) identify and 
implement agency efficiencies. Part of 
this process is to identify the financial 
needs and responsibilities related to 
maintenance of the newly preserved, 
reconstructed, or new assets to avoid 
maintenance issues down the road. If 
the recommendation includes capital 
construction that adds new 
infrastructure assets to the system, it 
is important to identify the impact of 
this capital construction to 
maintenance operations. The major 
work elements completed as part of the study are shown in Figure 2.  

WSDOT’s Practical Solutions framework is shown in Figure 3 and shows where this SR 302 
Victor Area Study lies in the overall process. This study will identify agreed-upon needs-ranked 
strategies and will assist WSDOT and others to make decisions on improving transportation 
along the SR 302 corridor within the study area. 

 

Figure 3. WSDOT Practical Solutions Framework 

 

Figure 2. Practical Solutions Approach 
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The major work elements completed as part of this study include: 

• Section 3 – Guidance from the SAC and input through community engagement, including 
an online open house.  

• Section 4 – Documenting existing characteristics of the SR 302 corridor within the study 
area. 

• Section 5 – Summarizing existing geotechnical conditions and recommendations. 

• Section 6 – Analyzing existing and future transportation conditions and crash analysis. 

• Section 7 – Documenting existing environmental characteristics of the SR 302 corridor 
within the study area. 

• Section 8 – Documenting how strategies to address the study purpose along the SR 302 
corridor within the study area were developed and evaluated.  

• Section 9 – Documenting list of recommendations presented to the SAC for support. 

• Section 10 – Recommending next steps. 
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3. ENGAGEMENT AND OUTREACH 
The study team conducted outreach to nearby jurisdictions, agencies, and the public to help 
identify and respond to concerns along the corridor. The outreach process involved SAC 
meetings and outreach, an online survey, and an online open house. Feedback from the 
involvement process helped inform the development of strategies throughout the study process. 

3.1 Community Engagement Plan 
This involvement process was consistent with WSDOT’s Community Engagement Plan (2016). A 
Community Engagement Plan was completed at the beginning of the study. 

The project’s communications strategy was designed to accomplish the following goals: 

• Clearly communicate the need, purpose, and benefits of the project to the public. 

• Clearly communicate the project schedule and limits to implementation once the study 
report is completed. 

• Inform the public about existing problems or performance gaps along the corridor and 
share any proposed solutions from the project team. 

• Provide timely, accurate, and consistent information to people driving and nearby 
residents and businesses. 

• Provide a means for people to ask questions, convey concerns and requests, and ensure 
reasonable and prompt response from the project team. 

• Reinforce positive WSDOT relationships with partner agencies, individuals, and groups. 

• Inform the public of the results of the study. 

The audiences for this project were primarily divided into the public and the SAC, which 
consisted of representatives from nearby agencies and organization. The public was invited to 
participate in this project through one online open house and survey. The public was not 
expected to participate in SAC meetings. The outreach team engaged the following public groups 
during the study:

• Community Centers 

• Community groups 

• Businesses 

• Media 

• Nonprofits 

• Schools/School Districts 

• Interest groups 

• Residents 

• People traveling through the area 

• Religious Institutions 
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Demographic data in and near the study area was analyzed for the Community Engagement Plan. 
This data was used to inform the outreach and engagement approach for the study. Census 
tracts 9604.01 and 726.01 were evaluated for language needs, neighborhood demographics, and 
internet access, as shown in Table 2, Table 3, and Table 4. 

Since 5% of the total population primarily speaks Spanish at home, the outreach team 
recommended translating key project materials, such as the online open house, into Spanish. 
However, since this population was not necessarily identified as being a low English proficiency 
population, the outreach team did not translate all materials. 

Table 2. Study Area Languages Spoken at Home 

Language Group 
Census Tracts 9604.01 and 

726.01 Number 
Census Tracts 9604.01 and 

726.01 Percentage 

English 10,284 94% 

Spanish 537 5% 

French, Haitian, or Cajun 33 0% 

German or other West Germanic 0 0% 

Russian, Polish, or Other Slavic 10 0% 

Other Indo-European 10 0% 

Korean 10 0% 

Chinese (incl. Mandarin, Chinese) 0 0% 

Vietnamese 0 0% 

Tagalog (incl. Filipino) 31 0% 

Other Asian and Pacific Island 60 1% 

Arabic 0 0% 

Other  0 0% 

Total: 10,975 100% 

Source: EJScreen ACS 2016-2020 Report 9604.01, EJScreen ACS 2016-2020 Report 726.01 
 

https://ejscreen.epa.gov/mapper/demogreportpdf.aspx?report=acs2020
https://ejscreen.epa.gov/mapper/demogreportpdf.aspx?report=acs2020
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Table 3. Study Area Neighborhood Demographics 

Population Group 
Census Tracts 9604.01 and 

726.01 Number 
Census Tracts 9604.01 and 

726.01 Percentage 

Total Population 11,511 100% 

Minority 2,310 20% 

Population by Race    

White Alone 9,201 80% 

Black Alone 157 1% 

American Indian Alone 103 1% 

Asian Alone 178 1% 

Pacific Islander Alone 0   

Hispanic Alone 983 9% 

Other Race Alone 248 2% 

Two or More Races Alone 641 6% 

Population by Age   

Age 0–4 536 5% 

Age 5–17 2,027 18% 

Age 18–64 6,653 58% 

Age 65+ 2,295 20% 

Households by Household Income   

< $15,000 272 2% 

$15,000 – $25,000 65 1% 

$25,00 – $49,000 642 6% 

$50,000 – $74,000 721 6% 

$75,000 + 2,177 19% 

Source: EJScreen ACS 2016-2020 Report 9604.01, EJScreen ACS 2016-2020 Report 726.01

Table 4. Study Area Internet Access 

Population Group 
Census Tract 9604.01 

Estimate 
Census Tract 726.01 

Estimate 

Internet Access With an Internet Subscription 1,788 1,866 

Internet Access Without a Subscription 43 27 

No Internet Access 114 39 

Total: 1,945 1,932 

Source: American Community Survey (2020 estimates) 

https://ejscreen.epa.gov/mapper/demogreportpdf.aspx?report=acs2020
https://ejscreen.epa.gov/mapper/demogreportpdf.aspx?report=acs2020
https://www.census.gov/programs-surveys/acs
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3.2 Study Advisory Committee 
A SAC with representatives from relevant agencies was engaged to provide feedback throughout 
the study. Agencies helped develop the problem and vision statements and provided feedback 
on technical data, proposed strategies, study recommendations, and study documents. The 
agencies that participated by attending SAC meetings are shown to the right. The agencies that 
were invited to particpate are included in the Engagement Report. The SAC participants 
included: 

• Sam Johnston – WSDOT Geotechnical Office 

• Michael Rosa – WSDOT Headquarters Bridge Office 

• Sarah Ott – WSDOT Headquarters Traffic Office 

• Kerri Woehler – WSDOT Headquarters Multimodal Planning Division 

• Manuel Abarca – WSDOT Olympic Region 

• George Mazur – WSDOT Olympic Region 

• Matt Pahs – Federal Highway Administration 

• Shawn Phelps – Pierce County 

• Ryan Medlen – Pierce County 

• Loretta Swanson – Mason County 

• Mark Neary – Mason County 

• Scott Cooper – North Mason Fire Department 

• Thera Black – Peninsula RTPO 

• Sarah Grice – Pierce County 

• Brent Kellog – Skokomish Tribe  

• Marty Allen – Skokomish Tribe  

• Jennifer Keating – Puyallup Tribe 

• Robert Brandon – Puyallup Tribe  

Four SAC meetings were held at key milestones throughout the study to share information and 
solicit feedback on the presented information. The meeting dates and topics are summarized in 
Table 5 and the meeting summaries are included in the Engagement Report in Appendix A.
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Table 5. Study Advisory Committee Meeting Summary 

Meeting Date Topics 

SAC Meeting #1 January 26, 2023 Study overview, baseline conditions, performance evaluation 
overview 

SAC Meeting #2 March 28, 2023 Geotechnical findings and preliminary screening results, 
transportation strategies, and preliminary Level 1 screening results 

SAC Meeting #3 April 27, 2023 Preliminary Level 2 screening results, and preliminary preferred 
strategy  

SAC Meeting #4 May 23, 2023 Recommendations and draft report 

3.3 Online Open House 
WSDOT held an online open house from March 6 to March 21, 2023. On the online open house, 
users could learn about the study and share their feedback with the study team. The goals for 
the online open house were to promote awareness about the study, the study process, and its 
purpose and need. The survey was developed to collect community input to be used to 
understand how people currently use the corridor and to generate ideas for improvement 
strategies for all types of transportation users. 

There were 453 people who visited the online open house, and 162 people completed the 
survey. Forty-six percent of respondents live in the area. Using a vehicle of any type, 
161 respondents travel along SR 302, with 18 respondents also traveling by walking, biking, or 
rolling. One respondent does not use a vehicle of any type to travel along SR 302. 

Participants were asked to rank or score the biggest existing challenges for travelers along 
SR 302. The biggest existing challenges for travelers along SR 302 ranked from most challenging 
to least challenging were: 

1. Safety concerns for people driving 

2. Limited detour options when SR 302 is closed or at capacity 

3. Environmental hazards, including roadway flooding and landslides 

4. Safety concerns for non-driving populations, including people walking, rolling, or biking 

5. Lack of multimodal transportation options, such as bike lanes, transit service, or 
infrastructure for people walking or rolling 

Participants were given the option to choose from a list of strategies to improve travel for both 
people driving and people biking, walking, and rolling. Participants were able to select more than 
one option. Of the suggested strategies to improve travel for people driving, the most popular 
were new roadway connections (50% of respondents) and improved intersections operations 
(37% of respondents). Of the suggested strategies to improve travel for people biking, walking, 
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and rolling, the most popular were providing more separation between vehicles and those biking, 
walking, and rolling (60% of respondents) and improved lighting (35% of respondents). 

Participants were able to provide additional suggestions for strategies to improve travel. The 
following strategies were suggested by online open house participants, which were considered 
as part of the screening process discussed in Section 8. 

• Widen lanes 

• Speed humps 

• Freight restrictions 

• Floating road grid (floating bridge) 

• Additional lanes or turn lanes at intersections 

• Improved communication about road closures 

More detailed information is available in the Engagement Report in Appendix A. 
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4. CORRIDOR CHARACTERISTICS 
4.1 Roadway Classification 

Within the study area, SR 302 travels through Mason and Pierce Counties. WSDOT classifies 
SR 302 as a State Highway of Regional Significance and has not identified SR 302 as a Highway 
of Statewide Significance. Operational standards are set by the Peninsula RTPO for the portion 
of SR 302 within Mason County and by Puget Sound Regional Council (PSRC) for the portion of 
SR 302 within Pierce County. 

4.2 Freight and Goods Transportation System Classification 
WSDOT classifies all highways, county roads, and city streets by reported annual gross truck 
tonnage, ranging from T-1, with the highest tonnage, to T-5, with the least tonnage. SR 302 is 
identified as a T-3 route in the Statewide Freight and Goods Transportation System, which means 
the corridor carries 300,000 to 4 million tons per year. 

4.3 Existing Roadway Conditions 
Within the study area, SR 302 is primarily a two-lane facility, with posted speed limits ranging 
from 30 to 45 mph. The posted speed limits are shown in Figure 4. The travel lanes are about 
11 feet wide, and the shoulder widths range from 2 to 3 feet wide on both sides. There is no 
median. The right-of-way width varies along the corridor, ranging from 40 feet to over 
100 feet wide.  

Pavement conditions as catalogued in the WSDOT geographic information system (GIS) maps 
range from “poor” to “very good” along the SR 302 corridor, with most of the corridor in the 
study area classified as “good.” Pavement conditions are shown in Figure 5. 
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Figure 4. Corridor Speed Limits 

 

Figure 5. Corridor Pavement Conditions
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4.4 Active Transportation Facilities 
Active transportation is defined as using a human-scale and, often, human-powered means of 
travel to get from one place to another. This includes walking, bicycling, using a mobility assistive 
or adaptive device such as a wheelchair or walker, using micromobility devices, and using 
electric-assist devices such as e-bikes and e-foot scooters. Active transportation facilities are not 
currently provided along the SR 302 corridor within the study area. Active transportation users 
are permitted to travel along the existing shoulders, which are 2 feet to 3 feet wide on 
both sides. 

4.5 Transit Facilities  

Public transportation is not provided by either Mason Transit or Pierce Transit along SR 302 
within the study area. School bus service is provided along the SR 302 corridor within the study 
area, with a few bus stops located along the shoulders. These bus stop locations change from 
year to year based on where riders live. 

4.6 Land Use 

For the portion of the SR 302 corridor that travels through Mason County (MP 0 to MP 5), the 
zoning is mostly rural residential with one parcel designated as agricultural resource lands near 
the intersection of SR 302 and E North Bay Road/SR 302. For the portion of the SR 302 corridor 
within the study area that travels through Pierce County (MP 5 to MP 7.69), the zoning is a mix 
of rural, rural sensitive resource, and rural neighborhood center near the intersection of SR 302 
and Wright Bliss Road NW.
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5. GEOTECHNICAL CONDITIONS
The legislative proviso to perform the SR 302 Victor Area Study included addressing solutions to 
address landslides that have caused recent road closures. The consultant team performed a 
geotechnical engineering study that is documented in the Geotechnical Report included in 
Appendix B. This section summarizes the geotechnical issues and recommendations.  

This geotechnical engineering study evaluated the soil and ground water conditions in the slide 
study area to aid in the development and evaluation of a landslide repair. From the subsurface 
exploration and the laboratory testing of samples collected, two main issues were identified: 
roadway movements and ancient slide. Roadway movement is caused by groundwater drainage 
issues and a slide surface plane located approximately 35 feet below the ground surface. The 
ancient slide appears to be inactive but could represent a risk to the roadway if it reactivates. 
There is also evidence of tidal erosion; however, mitigation work along the shoreline would be 
difficult to permit. 

Several strategies were evaluated to address drainage issues and roadway stability in the short 
term and midterm, and additional long-term strategies were evaluated to address the ancient 
slide. These strategies were screened according to performance measures for slope stability; 
design efforts; exposed surfaces to wave action, flood, and tides; roadway shoulder width on 
each side of the road; permittable; maintenance intervals; maintenance effort and impacts; cost; 
and detours and delays during construction. The recommendations are as follow: 

• Short-term/lower cost partial mitigation: Lightweight cellular concrete fill (option #2)
with drainage improvements

• Mid-term/partial mitigation: Aggregate shafts (option #4) with drainage improvements

• Long-term/full mitigation: Anchored slope stabilization (option #6) with drainage
improvements

These geotechnical recommendations were identified first before any transportation strategies 
were developed and screened, as discussed in Section 8. The geotechnical recommendations 
were considered through the screening and selection of the recommended transportation 
strategy.  

More detailed information on the geotechnical conditions, subsurface exploration, and screening 
and selection of recommendation strategies is included in the Geotechnical Report in Appendix 
B. 
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6. TRANSPORTATION ANALYSIS  
Incorporating proposed geotechnical solutions documented in Section 5, this SR 302 Victor Area 
Study looked at safety and infrastructure improvements to the roadway, including improvements 
for active transportation. To understand the existing and future baseline conditions along the 
SR 302 corridor within the study area, traffic operations, active transportation, and crash history 
were analyzed for this study. 

6.1 Traffic Operations Analysis 

6.1.1 Study Conditions 
The SR 302 corridor within the study area was evaluated for the following conditions. 

Year 2022 Existing Conditions 
The Year 2022 Existing Conditions represent the existing transportation conditions as 
documented in Section 4. 

Year 2030 Future No Build Condition 
As mentioned in Section 1.4 improvements from the SR 3 Freight Corridor Planning Study 
(WSDOT 2020) are expected to be completed by Year 2030. The recommended south-end 
connection for the new SR 3 freight corridor includes two single-lane roundabouts at the SR 3 
Business Loop/SR 3 Freight Corridor and SR 3 Freight Corridor/SR 302 intersections, as shown 
in Figure 6. No other changes to the SR 302 corridor within the study area are expected for the 
Year 2030 Future No Build Condition. 

Year 2050 Future No Build Condition 
The Year 2050 Future No Build Condition includes the same improvements as the Year 2030 
Future No Build Condition. 

6.1.2 Traffic Volumes 
Existing traffic data was collected on Tuesday, November 15, 2022, between 3 and 5 p.m. 
Turning movement counts were collected for eight study intersections. Traffic data are included 
in Appendix C. Because the volumes were collected in November when volumes are typically 
lower, a seasonal factor was applied to the turning movements counts. SR 302 within the study 
area is in the rural, non-interstate, non-recreational west group named GR-05 in the WSDOT 
Short Count Factoring Guide (WSDOT 2019b). For a GR-05, a seasonal factor of 1.07 is applied 
to midweek counts collected in November. 
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Figure 6. SR 3 Freight Corridor Study Improvements 
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An annual growth rate was used to forecast PM peak hour traffic volumes to future Year 2030 
and Year 2050. Volume data for the Year 2000 and Year 2021 along SR 302 at SR 3 (MP 0.00), 
E North Bay Road (MP 1.26), and Wright Bliss Road NW (MP 7.69) from the WSDOT Geoportal 
(WSDOT n.d.d) were used to estimate historical growth rates. Between 2000 and 2021, the 
annual growth rate for the SR 302 corridor within the study area was approximately 1.0%. This 
annual growth rate was applied to the Year 2022 existing volumes to forecast Year 2030 and 
Year 2050 volumes for seven study intersections on SR 302. For the new roundabouts to be 
constructed at SR 3 and SR 302, the future volumes were forecasted based on the Year 2025 
and Year 2040 volumes developed in the SR 3 Freight Corridor Planning Study (WSDOT 2020). 
The intersection traffic volumes are shown in Appendix D. 

Year 2022 average daily traffic along SR 302 ranges from 4,200 towards the west end of the 
study area and 5,700 towards the east end of the study area. 

6.1.3 Intersection Operations 

6.1.3.1 Level of Service 
Synchro (version 11) was used to measure level of service (LOS) for the study intersections along 
SR 302. The analysis followed the guidance in the WSDOT Synchro & SimTraffic Protocol 
(WSDOT 2018b). LOS is a common method of measuring traffic operations, defined in terms of 
average intersection delay on a scale ranging from A to F, depending on the delay conditions at 
the intersection. LOS A represents the best conditions, with minimal delay, and LOS F represents 
the worst conditions, with severe congestion.  

Two factors determine delay: (1) the capacity of the intersection as defined by the number of 
lanes, lane widths, pedestrian volumes, and other features; and (2) signal timing. Capacity, delay, 
and LOS are calculated for each traffic movement or group of traffic movements at an 
intersection. The weighted average delay across all traffic movements determines the overall 
LOS for a signalized intersection. The LOS at unsignalized intersections that are stop controlled 
on one or two approaches are also defined in terms of delay, but only for the worst stop-
controlled approach, which is typically the minor street. Table 6 summarizes the criteria used to 
define LOS. 
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Table 6. Level of Service Criteria 

LOS 

Average Control Delay 
(sec/veh) Signalized 

Intersections 

Average Control Delay 
(sec/veh) Unsignalized 

Intersections Traffic Flow Characteristics 

A < 10 < 10 Virtually free flow; completed unimpeded. 

B > 10 and < 20 > 10 and < 15 Stable flow with slight delays; less freedom to 
maneuver. 

C > 20 and < 35 > 15 and < 25 Stable flow with delays; less freedom to maneuver. 

D > 35 and < 55 > 25 and < 35 High density but stable flow. 

E > 55 and < 80 > 35 and < 50 Operations conditions at or near capacity; unstable 
flow. 

F > 80 > 50 Forced flow; breakdown conditions. 

Sec/veh = seconds per vehicle 

Note: the LOS criteria are based on control delay, which includes initial deceleration delay, final deceleration delay, stopped delay, 
and queue move-up time. 

Source: Transportation Research Board Highway Capacity Manual (HCM), Sixth Edition: A Guide for Multimodal Mobility Analysis 

The LOS standard for the SR 302 corridor is set by the Peninsula RTPO in the Regional 
Transportation Plan 2040 (2019a) and PSRC in the Adopted Level of Service Standards for 
Regionally Significant State Highways (n.d.). The LOS standard for both organizations is LOS C. 

6.1.3.2 Volume-to-Capacity Ratio 
Sidra (version 9) was used to measure the volume-to-capacity (v/c) ratio for the proposed 
roundabouts along SR 302. The analysis followed the guidance in the WSDOT Sidra Policy 
Settings (WSDOT n.d.e). Unlike other intersection control types, the primary MOE for 
roundabouts is not LOS. Instead, it is a mix of MOEs. V/c ratio is the primary measure of 
effectiveness for roundabouts, followed by delay, queues and then LOS. V/c measures the 
amount of traffic on a given roadway relative to the amount of traffic the roadway was designed 
to accommodate. The goal for roundabouts is for the v/c ratio to be between 0.85 and 0.90. If 
LOS is reported as D or better while v/c or queues are unacceptable, consider LOS as failing. 

6.1.3.3 Analysis Results 
The LOS results for the unsignalized intersections and the v/c ratio results for the roundabouts 
for the Year 2022 Existing Conditions, Year 2030 Future No Build Condition, and Year 2050 
Future No Build Condition are shown in Table 7 and Figure 7. The unsignalized intersections all 
meet LOS standards and operate within LOS C. In the Year 2050 No Build Condition, the SR 3 
Business Loop/SR 3 Freight Corridor intersection (#1a) is expected to operate with a v/c ratio 
of 0.99, which exceeds the goal of a v/c ratio between 0.85 and 0.90. The Synchro and Sidra 
reports are available in Appendix E.
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Table 7. Intersection Level of Service and V/C Ratio – PM Peak Hour 

Study Intersection 
Intersection 

Control 

Year 2022 
Existing 
Delay (s) 

Year 2022 
Existing 

LOS 

Year 2030 
No Build 
Delay (s) 

Year 2030 
No Build 

LOS 

Year 2030 
No Build 
v/c ratio 

Year 2050 
No Build 
Delay (s) 

Year 2050 
No Build 

LOS 

Year 2050 
No Build 
v/c ratio 

#1. SR 3 and SR 302 OWSC 14.4 B - - - - - - 

#1a. SR 3 Business Loop 
and SR 3 Freight Corridor 

Roundabout - - 7.1 A 0.64 18.8 B 0.99 

#1b. SR 3 Freight Corridor 
and SR 302 

Roundabout - - 6.2 A 0.31 7.1 A 0.52 

#2. SR 302 and E North 
Bay Road/SR 302 

OWSC 11.6 B 12.1 B - 13.0 B - 

#3. S Coulter Creek Road 
and SR 302 

TWSC 12.7 B 13.3 B - 14.6 B - 

#4. SR 302 and E Victor 
Road 

OWSC 10.1 B 10.1 B - 10.4 B - 

#5. SR 302 and 184th 
Avenue Court NW 

OWSC 10.4 B 10.6 B - 10.9 B - 

#6. SR 302 and Rocky 
Creek Road NW 

OWSC 12.1 B 12.2 B - 12.8 B - 

#7. SR 302 and Bliss 
Cochrane Road NW 

OWSC 10.0 B 10.1 B - 10.3 B - 

#8. Wright Bliss Road NW 
and SR 302 

TWSC 18.7 C 19.3 C - 24.8 C - 

LOS = level of service; OWSC = one-way stop-control; s = seconds; TWSC = two-way stop-control; v/c = volume-to-capacity 

For stop-controlled intersections, delays are reported for the stop-controlled approach. 

Results for OWSC and TWSC intersection are reported using HCM 6 methodology. 
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Figure 7. Intersection Level of Service and V/C Ratio – PM Peak Hour  
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6.1.4 Freight 
Based on the existing PM peak hour traffic counts, heavy vehicles are up to 1.4% of all traffic in 
the westbound direction and up to 10.2% of all traffic in the eastbound traffic. The number of 
heavy vehicles is larger on the east end of the study area towards Wright Bliss Road NW than on 
the west end of the study area towards SR 3.  

6.2 Active Transportation Analysis 

6.2.1 Active Transportation Level of Traffic Stress 
Level of traffic stress (LTS) is a quantitative evaluation of road segments and crossings based on 
posted speed limits, number of vehicle travel lanes, traffic volumes, and the existence of a bike 
lane (for bicycle LTS). LTS is calculated on a scale of 1 to 4, with 1 being generally suitable for all 
ages and abilities to use and 4 being used only out of necessity. The metrics used to evaluate LTS 
are from the WSDOT Design Bulletin #2022-01 Designing for Level of Traffic Stress 
(WSDOT 2022e). 

LTS can be evaluated for pedestrians and bicyclists separately, but since there are no designated 
bicycle facilities or sidewalk along SR 302 within the study area, LTS was evaluated for mixed 
traffic. Along the SR 302 corridor within the study area, the LTS ranges from 3 to 4 as shown in 
Figure 8.  

6.2.2 Active Transportation Destinations 
The active transportation destinations within the study area are shown in Figure 9. These 
destinations were defined using destination connectivity criteria in the WSDOT Active 
Transportation Plan (WSDOT 2021), which includes banks, education, entertainment, 
restaurants, grocery, health, public services, recreation, and shopping. Within the study area, 
there are three schools, public clamming access, and a gas station with food. In addition, 
destinations in communities such as Belfair, Allyn, and Purdy are within a 5-mile bicycle ride of 
homes near the east and west ends of the study area. 

6.2.3 Active Transportation Gaps 
Active transportation gaps are defined in the WSDOT Active Transportation Plan 
(WSDOT 2021a) as segments within population centers that are LTS 3 or LTS 4. The section of 
the SR 302 corridor that is within Pierce County is within a population center, so this section of 
SR 302 is defined as an active transportation gap, as shown in Figure 8. 
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Figure 8. Active Transportation Level of Traffic Stress 

 

Figure 9. Active Transportation Destinations 
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6.3 Crash Analysis1 
One component of the legislative proviso was to recommend safety improvements along SR 302 
in the Victor Area. Following WSDOT Safety Guidance for Corridor Planning (WSDOT 2015), 
and discussions with staff in the WSDOT Olympic Region Traffic office, a basic analysis level was 
selected for this study. This includes an assessment of the observed crash history to identify any 
trends about current conditions. 

Collision data were obtained from WSDOT between January 1, 2017, and December 31, 2021. 
During the analysis period, 131 total crashes occurred on the corridor between SR 3 and Wright 
Bliss Road NW. This included one fatal crash and two serious injury crashes, although about 70% 
of crashes were crashes that had property damage only. Over 28% of crashes (37 crashes) were 
intersection related and about 8% were driveway related (11 crashes). There were no crashes 
that involved a pedestrian or bicyclist.  

The majority of crashes (34%) were fixed object crashes followed by angle crashes (22%) and 
non-collision crashes (21%). The fixed object crashes and non-collision2 crashes suggest a trend in 
the occurrence of run-off-the-road crashes along the corridor, many of which are clustered in or 
near horizontal curves. The angle crashes on the corridor occurred primarily at intersections or 
driveways. More detailed information is included in Appendix F. 

Consideration of the primary contributing factors of the crashes can also help to highlight 
potential trends and opportunities for improvements along the corridor. More detailed 
information regarding the primary contributing factors of the crashes on the corridor are 
included in Appendix F. 

Washington State’s Strategic Safety Plan – Target Zero (2019a) forms the basis for how 
Washington State measures safety performance and sets priorities and emphasis areas for safety 
performance investments. Target Zero’s intent is to reduce fatal and serious injury crashes and 
includes emphasis areas with priorities based on the number of fatalities or number of serious 
injuries. The plan highlights the need for multimodal approaches to safety by including emphasis 
areas for pedestrians, bicyclists, motorcyclists, heavy trucks, older drivers, and younger drivers. 
Using Target Zero as its guide, WSDOT uses a priority programming system to identify and 

 

 
1 Under 23 U.S. Code § 148 and 23 U.S. Code § 407, 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 railway-highway crossings are not subject to discovery or 
admitted into evidence in a Federal or State court proceeding or considered for other purposes in any 
action for damages arising from any occurrence at a location mentioned or addressed in such reports, 
surveys, schedules, lists, or data. 

2 A non-collision crash is a collision where the first harmful event is not a collision with a fixed or non-fixed 
object or another vehicle (e.g., overturn, jackknife). 
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determine what locations have the highest potential for the reduction of fatal and serious injury 
crashes and return the greatest benefit for the cost of the project. 

The WSDOT Highway Safety Improvement Program (n.d.f) has been developed to address both 
the occurrence and potential for crashes. The State highway system is screened every 2 years to 
identify segments and intersections where the expected number of fatal and serious injury 
crashes are greater than what would be anticipated at a similar site. These locations, called 
Collision Analysis Locations/Collision Analysis Corridors (CALs/CACs), are then analyzed and 
evaluated by the regions.  

While a number of crashes have occurred along the SR 302 corridor within the study area, 
SR 302 has not been identified as a CAL/CAC. As a result, WSDOT Olympic Region has not 
identified any priority safety projects on the corridor at this time. 
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7. ENVIRONMENTAL CONTEXT 
7.1 Natural Environment 
WSDOT defines the environmental context of a transportation corridor during planning 
following a stepwise assessment of conditions within the corridor. The agency begins by 
identifying environmental assets that it manages within a corridor and other existing 
environmental needs. The environmental screening followed the WSDOT Environmental Manual 
Chapter 200 (WSDOT 2022b). 

GIS-mapped environmental resources were provided by WSDOT and Pierce County, as shown 
in Figure 10 and Figure 11. GIS data was not available from Mason County. Figure 10 shows 
fish passage barriers, habitat connectivity investment priorities, and Pierce County wetlands. 
Figure 11 shows asset criticality and potential impact from the climate impact vulnerability 
assessment (CIVA), and flood hazard zones. Chronic environmental deficiencies, noise walls, 
historic bridges, and stormwater best management practice sites and retrofit priorities were 
also evaluated per the WSDOT Environmental Manual Chapter 200 (WSDOT 2022b), but none 
of these resources are located in the study area. 

Potential impacts within the study area include: 

• 13 fish passage barriers 

• Stream crossings between MPs 2 to 3 and MPs 6 to 7 

• Section along MPs 4 to 5 is within 100 feet of floodplain and SMA shoreline 

• 13 hazardous material sites 

• High asset criticality west of Wright Bliss Rd NW 

CIVA ratings are assessed by WSDOT based on criticality (how critical the corridor is to overall 
transportation operations and public safety) and impact (potential climate change impacts to 
corridor operations). Several data sources are used to assess these CIVA ratings, including sea-
level rise data from 2009. WSDOT provided additional 2018 sea-level rise data from the 
University of Washington Climate Impact Group, which is consistent with the 2009 data. 

7.2 Vulnerable Populations and Overburdened Communities 
Per guidance in the Washington State Active Transportation Plan (2021a), disparities in active 
transportation access for vulnerable populations and overburdened communities should be 
considered when evaluating strategies. For the transportation strategy screening process, 
indicators from the Justice40 Initiative (USDOT 2023) were used to evaluate potential impacts 
to vulnerable populations and overburdened communities from the proposed transportation 
strategies.  
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The full study area exceeds the 50th percentile for transportation access disadvantage. The 
portion of Mason County within the study area exceeds the 50th percentile for economic 
disadvantage and equity disadvantage. 

 

Figure 10. Environmental Context 1 
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Figure 11. Environmental Context 2 
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7.3 Environmental Health Disparity 
The Washington Environmental Health Disparities (EHD) Map is an interactive mapping tool that 
evaluates environmental health risk factors in communities and compares communities across 
the state for environmental health disparities. It estimates a cumulative environmental health 
impact score for each census tract, reflecting pollutant exposures and factors that affect people’s 
vulnerability to environmental pollution. The model takes into account both threat (represented 
by indicators that account for pollution burden) and vulnerability (represented by indicators of 
socioeconomic factors and sensitive populations) to help compare health and social factors that 
may contribute to disparities in a community. Census tracts with overall EHD ranks of 1 have 
lower impacts environmental risks to sensitive populations than tracts with EHD ranks of 10.  

SR 302 within the study area spans two census tracts (see Figure 12): tract 9604.01 in Mason 
County and tract 726 in Pierce County. Both census tracts ranked low for overall environmental 
health disparities (2 to 3 out of 10). Both Mason County and Pierce County census tracts show 
similar medium levels of risk for environmental exposures (6 out of 10) for ozone concentrations 
and toxics releases from facilities from the Risk Screening Environmental Indicators model. The 
study area measured high for socioeconomic vulnerability (7 out of 10), which includes factors 
such as high school diploma attainment, transportation expense, unemployment, and low birth 
weight. 
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Figure 12. Environmental Health Disparity 
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8. STRATEGY DEVELOPMENT AND SCREENING 
PROCESS 

8.1 Strategy Development and Overall Screening Process 
A multistep screening process was used to identify, screen, evaluate, and rank potential 
strategies. The first step in the screening process was to generate ideas with potential to address 
the needs of the corridor. Based on the study purpose and the transportation analysis of existing 
and future No Build conditions, the study team and SAC developed transportation strategies to 
address the corridor issues. Suggestions were also collected from the public through the online 
open house. Safety concerns were noted by participants in the online open house, as discussed 
in Section 3.3. In fact, safety was noted as the biggest existing challenge for travelers on the SR 
302 corridor within the study area. Participants suggested strategies such as better lighting, 
better signage, and reduced speed limits. As discussed in Section 6.3, SR 302 has not been 
identified as a CAL/CAC within the study area. Safety has not been identified as a transportation 
need for the SR 302 corridor within the study area at this time, so safety countermeasures were 
not evaluated as potential strategies. 

A few strategies were evaluated for both sides of SR 302 within the study area. Since the SR 302 
corridor changes orientation several times within the study area, these sides are referred to as 
the shoreline side (mostly west or south of the corridor centerline) and the non-shoreline side 
(mostly east or north of the corridor centerline). 

A total of eight transportation strategies were identified and evaluated for this study. The 
strategies and potential benefit of each are shown in Table 8.  

Table 8. Transportation Strategies 

Strategy Description Potential Benefit 

Bike lane on shoulder (evaluated for 
shoreline and non-shoreline side) 

Improves bicyclist LTS and connectivity by providing a dedicated 
facility 

Shared-use path (evaluated for 
shoreline and non-shoreline side) 

Improves active transportation LTS and connectivity by providing a 
dedicated facility 

Flexible delineators or barriers for 
bike lanes 

Improves active transportation safety by making bike lanes more 
conspicuous and/or by providing more protection between 
drivers and bicyclists 

New roadway alignment Improves vehicle mobility by providing an alternate roadway 
with no or fewer conflict points or intersections 

Freight restrictions Improves general-purpose vehicle and active transportation 
safety by reducing crashes related to speeding and improves 
noise pollution 
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Strategy Description Potential Benefit 

Floating road grid (floating bridge) Improves vehicle mobility by providing an alternate roadway 
with no or fewer conflict points or intersections 

Additional lanes or turn lanes at 
intersections 

Improves vehicle mobility by reducing time spent traveling 
through intersections  

Improved communication about 
road closures 

Improves mobility by provide advance warning to travelers of 
any potential closures 

 

8.2 Level 1 Screening (High Level) 
The study team evaluated the list of strategies through a high-level screening process to identify 
which strategies meet WSDOT goals and policies. Improvement ideas that met the initial 
screening criteria were processed through a detailed screening that evaluated how well the 
different strategies addressed the study goals. 

8.2.1 Level 1 Screening Metrics 
Level 1 Screening was a high-level screening process meant to screen out any transportation 
strategies that would not meet the study goals. For Level 1 Screening, five questions related to 
the study goals were developed, as shown in Table 9. If the answer to all five questions for a 
strategy was a “yes,” then the strategy passed Level 1 Screening. 

Table 9. Level 1 Screening Questions 

Study Goal Screening Question 

Study Needs Is the strategy compatible with proposed geotechnical solutions, and does it meet the 
vision, goals and objectives for the study area? 

Safety Does the strategy have the potential to improve safety for active transportation users? 

Multimodal 
Mobility  

Does the strategy likely support the multimodal transportation network and improve 
mobility? 

Environment Is the strategy likely able to mitigate any potential significant environmental impacts? 

Resilience Does the strategy produce a more resilient transportation system? 

8.2.2 Level 1 Screening Results 
Four of the strategies evaluated for Level 1 Screening passed, and four strategies did not pass. 
The strategies that did not pass are shown in Table 10. The full results for Level 1 Screening are 
included in Appendix G. 
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Table 10. Strategies That Failed Level 1 Screening 

Strategy 
Description 

Segment(s) 
Where 

Strategy 
Failed 

Study Goal 
Failed Explanation for Study Goal Failed 

New roadway 
alignment 

1, 2, 3 Study Needs A new roadway alignment does not follow WSDOT’s 
Practical Solutions process in addressing the current 
geotechnical issues along the SR 302 corridor. 

Freight 
restrictions 

1, 2, 3 Multimodal 
Mobility 

Restricting freight would require heavy vehicles to 
detour 22 miles along SR 16 and SR 3 and through the 
Gorst area. Freight is up to 10% of total traffic during 
the PM peak hour, and restricting these vehicles would 
worsen their mobility. Additionally, this suggestion from 
the online open house was meant to reduce noise 
pollution, reduce speeding to get around trucks, and 
reduce stress and cracks in the road. Vehicle weight 
(heavy trucks) does not correlate with roadway cracks. 

Floating road 
grid (floating 
bridge) 

1, 2, 3 Study Needs Similar to building a new roadway in an alternate 
location, any new roadway structures or new 
alignments on the water would have to happen in 
tandem with improvements to the existing roadway. 

Additional 
lanes or turn 
lanes at 
intersections 

1, 2, 3 Multimodal 
Mobility 

All study intersections currently operate within LOS 
standards, so additional lanes are not needed for traffic 
operations. 

FHWA = Federal Highway Administration; ITE = Institute of Transportation Engineers 

8.3 Level 2 Screening (Detailed) 
Level 2 Screening was a more detailed screening process meant to narrow down the strategies 
to a preferred strategy or strategies. The transportation strategies that passed Level 1 Screening 
were divided into two different strategies to be evaluated as a group instead of individually. The 
Year 2050 Future No Build Condition was also evaluated in order to compare the proposed 
strategies to a baseline condition. Improved communication about road closures is intended to 
be an interim strategy before the landslides are addressed by the geotechnical recommendations 
outlined in Section 5 and was not evaluated as part of Level 2 Screening. The strategies are 
shown in Table 11. 
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Table 11. Strategies Included in Level 2 Screening 

Segment Strategies Strategy #1  
Improved Shoulder 

Strategy #2  
Shared-Use Path 

1, 2, 3 Bike lane on shoulder (both sides) X  

1, 2, 3 Shared-use path (non-shoreline side only)  X 

1, 2, 3 Flexible delineators or barriers for bike lanes X  

1, 2, 3 Improved communication about road closures   

Strategy #1 – Improved Shoulder 
This strategy is intended to improve active transportation mobility while minimizing widening. 
The key feature of this strategy is expanding the roadway shoulder to include bike lanes on both 
sides of the roadway. In order to minimize impacts and maintain the existing edge of pavement 
on the shoreline side of the roadway, it was assumed that the roadway centerline would shift to 
the non-shoreline side and the roadway would be regraded to align the crown of the roadway 
with the new centerline.  

Strategy #2 – Shared-Use Path 
This strategy is intended to improve active transportation mobility. The key feature of this 
strategy is a full-width shared-use path designed according to the WSDOT Design Manual 
(WSDOT 2022d).  

8.3.1 Level 2 Screening Metrics 
Level 2 Screening was a more detailed screening process meant to narrow down to a preferred 
strategy or strategies. For Level 2 Screening, performance measures were developed based on 
the study goals and the WSDOT Practical Solutions Performance Framework (WSDOT n.d.a). 
The descriptions for each category of performance measures are as follows:  

• Safety: Encourage and support active transportation use by improving active 
transportation user safety and experience. The implementation of design characteristics 
to improve safety at access points along the highway. 

• Multimodal Mobility: The ease of reaching major destinations (e.g., jobs, services, 
schools, ports) from a specific location by different travel modes. 

• Social Equity and Environmental Justice: The improvement and protection of health, 
safety, and accessibility outcomes for vulnerable populations, especially in low-income 
communities and communities that spend more, and longer, to get where they need to go. 

• Environment: The impact of disturbing sensitive areas (wetlands, cultural areas, flood 
hazards, wildlife habitat, etc.) on the environment, and potential mitigations or 
improvements to protect and restore the environment. 
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• Network Resiliency: Strengthening transportation elements vulnerable to natural 
disaster, extreme weather, and climate impacts. 

• Cost and Implementation: Planning-level costs, including potential right-of-way 
acquisition. Incremental, phased solutions should be considered, especially for solutions 
with high costs and complex implementation. 

For each performance measure, scores from 1 to 3 were assigned, with a score of 1 being low 
performing and a score of 3 being high performing. Each strategy was evaluated for each 
corridor segment separately. A score was also calculated for the corridor as a whole, for each 
strategy. These corridor scores were averaged to develop an overall strategy score. The 
performance measures and scoring thresholds for each are shown in Table 12.
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Table 12. Level 2 Screening Metrics  

Category Measure Metric Scoring 

Safety Active 
Transportation 
User Safety 

Potential to improve active transportation 
user safety 

1 – Potential to worsen active transportation user safety  
2 – Active transportation user safety likely to remain the same 
3 – Potential to improve active transportation user safety 

Safety Conflict points Number of driveway/roadway crossings, 
length of exposure to driveways & 
roadways 

1 – Increases the number of conflict points 
2 – No change to the number of conflict points 
3 – Reduces the number of conflict points 

Multimodal Mobility Motorist quality of 
service 

Travel times 
Level of service (LOS) at intersections  

1 – Maintains LOS and travel times 
2 – Improves LOS (meets LOS standards) and/or travel times 
3 – Improves LOS (meets LOS standards) and travel times 

Multimodal Mobility Ped/bike quality of 
service 

Bicycle level of traffic stress (BLTS) 1 – BLTS 3 or higher 
2 – BLTS 2  
3 – BLTS 1 

Multimodal Mobility Ped/bike quality of 
service 

Pedestrian level of traffic stress (PLTS) 1 – PLTS 3 or higher 
2 – PLTS 2  
3 – PLTS 1 

Multimodal Mobility Connectivity Improves connections to active 
transportation destinations (e.g., schools, 
hospitals) and/or helps complete future 
active transportation network (consistent 
with local plans) 

1 – Does not maintain or improve connections to active 
transportation destinations 
2 – Maintains connections to active transportation destinations 
consistent with local plans 
3 – Improves connections to active transportation destinations 
consistent with local plans 

Social Equity and 
Environmental 
Justice 

Historically 
disadvantaged 
communities 

Impacts in communities with economic or 
equity disadvantages  

1 – Some impacts or displacements for residential or business 
areas identified with economic or equity disadvantages 
2 – Minimal impacts or displacements for residential or business 
areas identified with economic or equity disadvantages 
3 – No impacts or displacements for residential or business areas 
identified with economic or equity disadvantages 
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Category Measure Metric Scoring 

Social Equity and 
Environmental 
Justice 

Accessibility Improves connectivity in transportation 
disadvantaged communities 

1 – Does not improve transportation connections for 
transportation disadvantaged communities 
2 – May improve transportation connections for transportation 
disadvantaged communities 
3 – Provides improved transportation connections for 
transportation disadvantaged communities 

Environment Improves the 
natural 
environment 

Improves fish passage, wetland habitat, 
habitat connectivity; maintains 
environmental compliance; reduces impacts 
to fish at chronic environmental deficiency 
sites 

1 – Minimal or no improvement 
2 – Improves one sensitive area 
3 – Improves 2 or more sensitive areas 

Environment Improves 
stormwater 
management 

Number of acres of previously untreated 
existing pavement now treated 

1 – Less than 30% improvement 
2 – 30%–70% improvement 
3 – >70% improvement 

Network Resiliency Resiliency Strategy would increase resiliency to natural 
disasters, extreme weather, and climate 
impacts 

1 – Maintains current CIVA category 
2 – Improves short-term resiliency 
3 – Improves long-term resiliency 

Cost and 
Implementation 

Cost Planning-level cost estimate 1 – > $5,000,000 
2 – $1,000,000 to $5,000,000 
3 – < $1,000,000 

Cost and 
Implementation 

Detours/delays 
during construction 

Estimated hours of additional delay during 
construction 

1 – Large impacts during construction 
2 – Moderate impacts during construction 
3 – Minimal to no impact during construction 

BLTS = bicycle level of traffic stress; CIVA = climate impact vulnerability assessment; CMF = crash modification factor; LOS = level of service; NHSTA = National Highway Safety 
Administration; PLTS = pedestrian level of traffic stress
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8.3.2 Planning-Level Cost Estimates 
Planning-level cost estimates were developed for each strategy, incorporating probable costs 
associated with engineering, environmental, right-of-way, construction, and project-related 
costs. The cost estimates were developed using the WSDOT Planning Level Cost Estimation tool, 
which was developed with 2016 unit cost data. Based on actual and forecasted WSDOT 
construction cost data from the WSDOT Planning Level Cost Estimation User Manual 
(WSDOT 2019c), a 26% escalation was used to scale the cost estimates to calibrate the WSDOT 
Planning Level Cost Estimation tool to report 2023 dollars. 

Per WSDOT’s Maintenance guidance for planning studies (n.d.g), if the recommendation includes 
capital construction that adds new infrastructure assets to the system, it is important to identify 
the impact of this capital construction to maintenance operations. To estimate these system 
addition impacts, the established rule of multiplying estimated capital construction costs by 0.5% 
should be applied. The product of this calculation represents the ongoing biennial expenses 
needed to maintain this new infrastructure.  

The planning-level cost estimate ranges for each strategy are shown in Table 13. 

Table 13. Planning-Level Cost Estimate Ranges 

Segment Cost Type 
Strategy #1 Improved 

Shoulder 
Strategy #2 Shared-Use 

Path 

1 Construction Cost $2.8 million to $3.8 million $3 million to $4 million 

1 Operations and Maintenance 
Biennial Expenses 

$14,000 to $19,000 $15,000 to $20,000 

2 Construction Cost $31.1 million to 
$41.5 million 

$38.7 million to $51.6 
million 

2 Operations and Maintenance 
Biennial Expenses 

$155,000 to $207,000 $194,000 to $258,00 

3 Construction Cost $14.5 million to 
$19.3 million 

$14.4 million to $19.1 
million 

3 Operations and Maintenance 
Biennial Expenses 

$72,000 to $97,000 $72,000 to $96,000 

Note: Costs are shown in 2023 dollars. Operations and maintenance biennial expenses assumed to be 0.5% of capital 
constructions costs. 

8.3.3 Level 2 Screening Results 
The total strategy scores for Level 2 Screening are shown in Figure 13. Of the two strategies, 
Strategy #2 performed the best, with an average segment score of 26. The full results for Level 2 
Screening are included in Appendix H.  
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Figure 13. Level 2 Screening Results Summary 

A summary of the benefits and challenges of each strategy is as follows: 

• No Build 

 Pros: No impacts or cost 

 Cons: No improvement to active transportation user safety, multimodal mobility, 
accessibility, environment, or resiliency 

• Strategy #1 Improved Shoulder 

 Pros: Improvements to active transportation user safety, multimodal 
mobility, accessibility, environment, and resiliency. Additionally, property owners 
along the SR 302 corridor would be able to access their property more safely by 
walking or biking. It is assumed that any environmentally sensitive areas that would 
be impacted by this strategy would be improved or mitigated.  

 Cons: Impacts to the number of conflict points due to crossing driveways along the 
shoreline side and high cost due to widening. Some property acquisitions may also be 
required. An improved shoulder does not accommodate pedestrians of all ages and 
abilities, and pedestrians would be walking facing traffic, which conflicts with 
bicyclists that move with traffic. 

• Strategy #2 Shared-Use Path 

 Pros: Improvements to active transportation user safety, multimodal 
mobility, accessibility, environment, and resiliency. Additionally, property owners 
along the SR 302 corridor would be able to access their property more safely by 
walking or biking. It is assumed that any environmentally sensitive areas that would 
be impacted by this strategy would be improved or mitigated. 

 Cons: Impacts to the number of conflict points due to crossing driveways along the 
shoreline side or crossing SR 302 to access the non-shoreline side, potential impacts 
to residential property in historically disadvantaged communities, and highest cost 
due to widening and related retaining walls. Some property acquisitions may also be 
required.

Seg 1 Seg 2 Seg 3 Seg 1 Seg 2 Seg 3 Seg 1 Seg 2 Seg 3

TOTAL 21 21 21 25 24 23 27 25 25

SEGMENT AVERAGE

#2 Shared Use Path

Score Score

#1 Improved ShoulderNo Build

Score

21 24 26
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9. RECOMMENDATIONS 
The recommendations were presented at SAC Meeting #4 and were supported by the SAC. With 
all future strategies, specifically long term, WSDOT will reevaluate the investment value and 
benefit before proceeding with a project level design. The geotechnical recommendations are all 
compatible with the transportation recommendations.  

9.1 Short-Term Recommendations 
As noted in Section 5, the short-
term/lower-cost partial mitigation 
geotechnical recommendation is 
lightweight cellular concrete fill with 
drainage improvements, as shown in 
Figure 14. The intention is to reduce 
groundwater levels to improve the 
stability of the roadway slope.  

For transportation, the 
recommendation is to improve 
communication during roadway 
closures for both planned 
construction and potential 
emergencies. 

During planned construction closures: 

• Coordinate and inform times of closure so that local EMS can schedule 
contingency ambulances. 

• Develop communicator’s responders list for updates. 

• Provide responders with 24/7 contact. 

• Provide active transportation elements that, at a minimum, match existing conditions. 

During potential emergency closures: 

• Continue WSDOT best practices for communications during emergency 
roadway closures. 

• Work to keep at least one lane open, with alternating one-lane traffic. 

• If active transportation facilities cannot be adequately maintained, establish a detour for 
the duration of the emergency closure. 

 

Figure 14. Lightweight Cellular Concrete – Example 
Source: HWA GeoSciences Inc.  
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9.2 Mid-Term Recommendations 
 As noted in Section 5, the mid-
term/partial mitigation geotechnical 
recommendation is aggregate shafts 
with drainage improvements, as 
shown in Figure 15. The intention is 
to replace weak soils below the 
roadway and improve the stability of 
the roadway slope by improving the 
strength parameters of the existing 
soils. 

There are no mid-term 
recommendations for transportation. 

9.3 Long-Term 
Recommendations  

As noted in Section 5, the long-
term/full mitigation geotechnical 
recommendation is anchored slope 
stabilization with drainage 
improvements, as shown in Figure 16. 
The intention is to stabilize the 
ancient slide and roadway slope.  

For transportation, the 
recommendation is to continue to 
evaluate active transportation 
facilities. Either Strategy #1 Improved 
Shoulder or Strategy #2 Shared-Use 
Path could be considered, as both 
would provide improvements to 
active transportation user safety, 
multimodal mobility, accessibility, and 
resiliency. It should be noted that 
while a shared-use path benefits both bicyclists and pedestrians, a shoulder bike lane primarily 
benefits bicyclists. Both types of active transportation facilities would also include high costs and 
potential impacts to environmental resources and right-of-way. However, it was assumed that  

 

Figure 15. Aggregate Shafts – Example 
Source: PT. Rekakarya 

 

Figure 16. Anchored Slope Stabilization – Example  
Source: Keller 
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any environmentally sensitive areas 
that would be impacted by this 
strategy would be improved or 
mitigated.  

For Strategy #1 Improved Shoulder, 
an example buffered bike lane 
(Segment 1), per WSDOT Design 
Manual guidance (WSDOT 2022d), is 
shown in Figure 17. For Segments 2 
and 3, where the speed limit exceeds 
35 mph, a barrier would be needed 
instead of a flexible delineator. 

For Strategy #2 Shared-Use Path, two 
examples of two-way shared-use 
paths, per WSDOT Design Manual 
guidance (WSDOT 2022d), are shown 
in Figure 18 and Figure 19. Figure 18 
should be referenced for roadway 
speeds of 35 mph and lower (Segment 1), and Figure 19 should be referenced for roadway 
speeds greater than 35 mph. 

 

Figure 18. Shared-Use Path (≤ 35 mph) 
Source: WSDOT Design Manual (WSDOT 2022d) 

 

Figure 19. Shared-Use Path (> 35 mph) 
Source: WSDOT Design Manual (WSDOT 2022d) 

Due to the context of the study area and the high costs of these strategies, it is recommended 
that any active transportation facility along this corridor be considered in relation to a regional 
trail network, consistent with both Mason County and Pierce County long-term 
planning documents.  

 

 

Figure 17. Buffered Bike Lane 
Source: WSDOT Design Manual (WSDOT 2022d) 
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10. NEXT STEPS 
The recommendations identified in this study will assist WSDOT in addressing the landslide and 
transportation issues along the SR 302 corridor between SR 3 and Wright Bliss Road NW. This 
corridor study will be submitted to the legislature. 

These strategies will be prioritized on a statewide basis for future implementation, but due to 
limited state funding, will need to compete for funding with other proposed improvements 
throughout the state absent other funding sources. Upon completion of this report, funding to 
implement the recommended strategies, whether from the state, grants, developer contributions, 
or other sources, needs to be pursued. There is no funding identified for design and construction 
of the recommended strategies. WSDOT should work with local and regional agencies to 
incorporate the recommendations of this study into local, regional, and state plans. 

WSDOT will seek continuing consultation from tribes in the study area to understand existing 
cultural resources and potential impacts from the recommendations. 
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BACKGROUND 
A communications and outreach consultant team was brought together to engage local 
agencies, Tribes, and community members. These stakeholders helped develop a list of 
strategies, screening criteria, and strategy packages that were considered by the study team to 
be included in the Final Corridor Report. The Final Corridor Report and Geotechnical Report is 
informed by technical analysis and input from community members and key stakeholders. This 
document summarizes engagement tactics, tools, and findings from community members and 
key stakeholders and how they informed the development of the Final Corridor Report.   

ENGAGEMENT GOALS 
• Clearly communicate the need, purpose, and benefits of the study to the Study Advisory 

Committee and the public.  
• Clearly communicate the study schedule and limits to implementation once the Final 

Corridor Report is completed.  
• Inform the public about existing problems or performance gaps along the corridor and 

share any proposed solutions from the study team.  
• Provide timely, accurate, and consistent information to people driving and nearby 

residents and businesses.  
• Provide a means for people to ask questions, convey concerns and requests, and 

ensure reasonable and prompt response from the study team.  
• Reinforce positive WSDOT relationships with partner agencies, individuals, and groups.  
• Inform the community of the results of the study.  

ENGAGEMENT STRATEGY 
Community engagement occurred in two phases to help inform the study’s analysis. In the first 
phase, the study team gathered input from the Study Advisory Committee and people who 
travel through and/or reside near SR 302 to advance the study team’s understanding of existing 
conditions and challenges for travelers. For the second phase, the study team worked with the 
Study Advisory Committee to help develop screening criteria for the study and propose 
strategies to be evaluated. 

Methods 
Communications and outreach efforts to build awareness about the study took place on an 
ongoing basis throughout the duration of the study. 

  



Page 3 of 11 

This table summarizes the study team’s engagement activities: 

Supporting materials 

Activity Date(s) Audience Key Messages 
Key Messaging November 2022 All • 

• 
• 

• 

Study 
background 
Study need 
How to stay 
informed 
Next steps 

Fact sheet December 2022 

Study website December 2022 

Outreach 

Activity Date(s) Audience Key Messages 

Study Committee January – May 2023 Representatives • Introduce study
meetings from state/local 

agencies, elected 
officials, and Tribes 

• Gather input to
inform study
approach

Outreach to March 2023 Community • Introduce study
overburdened groups/organizations • Gather input to
communities inform study

approach

Online Open House March 2023 All • General study
and Survey information,

with potential
feedback or
comment
period option

Equitable Engagement Approach 
WSDOT is committed to conducting an inclusive planning process that aims to break down 
barriers to involvement for all members of the community, from long-time participants in 
transportation and urban planning to new voices who represent the increasingly diverse 
communities in the study area. WSDOT reached out to overburdened communities early in the 
process to make sure the study team was on the right track and ensure those who may be most 
impacted by the study’s findings were able to voice their concerns. Community-based 
organizations were invited to share their feedback via the online open house and survey. In 
addition to the invite, briefings were offered to the organizations if they were interested in 



  

 

 

Page 4 of 11 

providing their feedback directly to the study team or if they would like to learn more about the 
study. The outreach team requested that the organizations also share the online open house via 
their communications channels in order to gather feedback from the communities that are 
served by the organizations. 

For broader communications and outreach, the study team prepared some key materials in 
Spanish. Though Spanish is spoken by a small percentage of the population within the study 
area, amongst that group is a population that speaks English “less than very well,” increasing 
the importance of language access measures.   

When promoting engagement opportunities, WSDOT provided Americans with Disabilities Act 
Information and Title VI notice to the public. Additionally, the study team approached community 
engagement based upon the following practices: 

• Use simple, easy-to-understand language when communicating study information. Use 
visuals and graphics where possible.  

• Translate study materials and other essential study information in Spanish. On study 
promotional materials, make clear how to request translations in other languages, using 
in-language text. Translate study information into other languages upon request.  

• Use alt text to describe or summarize visual elements, as is WSDOT standard. 

Online Open House and Survey 
As part of the study, WSDOT hosted an online open house with a survey between March 6, 
2023 and March 21, 2023. The online open house was designed to inform the public about the 
study and collect data on how travelers use the existing corridor which will help WSDOT to 
develop strategies to improve operations, resiliency, and mobility for all users. WSDOT provided 
the online open house and questionnaire in English and Spanish.  

When visiting the online open house, participants could:    

• Learn about why WSDOT is conducting the study  
• Review study area maps  
• Review data about existing geotechnical and roadway conditions  
• Provide input on how the community currently uses this corridor, and where there are 

opportunities and challenges to increase safety and mobility for all users.  

 

Goals of Online Open House  

• Promote awareness about the study, the study process, and its purpose and need.   
• Collect community input that will be used to prioritize evaluating potential safety and 

infrastructure improvement strategies for all types of transportation.  
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Promotions 
WSDOT is committed to conducting an inclusive planning process that aims to break down 
barriers to involvement for all members of the community. The study team shared information 
about the online open house and questionnaire through several channels to varied audiences 
and communities. The table below details the activities to promote participation in the online 
open house and survey:  

Outreach method  Promotion details  

Media release  WSDOT sent a media release on March 6, 
2023  

Blog post  WSDOT launched a blog post on March 6, 
2023 

Emails to community-based organizations  The study team emailed 21 community-based 
organizations and interest groups with 
information about the online open house and 
survey on March 6, 2023.  

Study Advisory Committee (SAC) emails  The study team emailed members of the SAC 
to remind them to take the survey and share 
the online open house and survey with their 
network.   

Online Open House Activity  

Between March 6, 2023 and March 21, 2023, 453 individuals visited the online open house. The 
website received more than 590 total pageviews (the total number of times all pages were 
viewed).  

162 people completed the survey. All survey responses were in English.  

Key Feedback Themes 

Below are high-level key themes represented in the online survey.   

Safety improvements: Making changes to improve the safety for those driving, walking, biking, 
and rolling was a prevalent theme throughout the survey. The most common suggestions for 
improvements included:   

• Wider shoulders and lanes for vehicle traffic  
• Reduced speed limits  
• Adding a bike lane and walking path for people walking and biking.   
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Limiting freight traffic: Respondents believe that the load bearing freight vehicles are 
exacerbating the cracks along the roadway and that they should be using HWY 3 instead of SR 
302. Others mentioned a prevalence of cars speeding to get ahead of freight traffic and believe 
that by limiting freight traffic, the amount of cars speeding will also be reduced.   

Weight restrictions: Respondents expressed the importance of reducing the gross vehicle 
weight rating (GVWR) as SR 302 sits along a fault line and is already prone to road closures 
due to seismic events. They believe that reducing the weight capacity for commercial and freight 
vehicles on SR 302 will help preserve the road.   

Better drainage systems: Respondents expressed the desire for lasting and efficient drainage 
systems to reduce landslides and flooding. They specifically mentioned drainage systems that 
properly slope into culverts.   

Non-motorized improvements: We received several comments from respondents questioning 
the need for non-motorized improvements along SR 302. Respondents stated that due to the 
dangerous nature of the road very few individuals currently walk, bike, or roll on the road.   

Moving the highway: Respondents are proponents of moving the highway inland. Residential 
properties along SR 302 are the target of many accidents due to reduced visibility and curved 
roads.   

Landscape improvements: Respondents addressed the importance of landscape 
improvements and minimizing the tree overhang to improve visibility. Respondents specifically 
mentioned the need for vegetation management at Milepost 3, as it is hindering visibility for 
motorists and cyclists.   

Building a floating bridge: Respondents mentioned interest in a floating bridge or floating grid 
to improve accessibility, safety, and resilience.   
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ENGAGEMENT ACTIVITIES 

Community-based Organization Emails 
To inform engagement activities, build relationships, and begin to identify community issues, 
concerns and priorities, the study team emailed 21 community-based organizations and interest 
groups with information about the online open house and survey on March 6, 2023. The email 
also offered briefings and presentations to community-based organizations.  

The study team contacted the following community-based organizations: 

• Victor Improvement Club  
• North Mason School District   
• Peninsula School District  
• Allyn Community Association  
• Key Peninsula Community Services    
• North Mason Chamber of Commerce  
• Canterwood HOA  
• Lakeland Village Community Club/ HOA  
• Port of Allyn  
• North Mason Rotary Club  
• North Mason FOE #4226  
• Key Peninsula Community Services  
• Key Peninsula Bischoff Food Bank  
• North Mason Habitat for Humanity  
• Key Peninsula Baptist Fellowship  
• WayPoint Church  
• North Mason Bible church  
• Newlife Church North Mason  
• North Bay Lutheran Community Church  
• Peninsula Life Church  
• King of Glory Lutheran Church  

 

The study team did not receive any requests for briefings and presentations.  
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Study Advisory Committee Meetings 
WSDOT formed a Study Advisory Committee consisting of representatives from Pierce County, 
Mason County, WSDOT, Tribes and other agencies. Study Advisory Committee meetings 
helped inform baseline analysis, screening criteria, alternative development, screening results, 
alternative design and establishing the preferred alternative.  

The table below lists advisory committee members who attended at least one meeting and their 
affiliations: 

Name  Organization 

Sam Johnston WSDOT – Geotech Office 

Michael Rosa WSDOT – HQ Bridge Office 

Sarah Ott WSDOT – HQ Traffic Office 

George Mazur  WSDOT – OR  

Kerri Woehler WSDOT – HQ Multimodal Planning Division 

Manuel Abarca WSDOT Olympic Region 

Shawn Phelps Pierce County  

Ryan Medlen Pierce County – Planning and Public Works 

Sarah Grice Pierce County – Traffic 

Matt Pahs Federal Highway Administration 

Loretta Swanson Mason County – Public Works 

Thera Black Peninsula Regional Transportation Planning Organization 

Marty Allen Skokomish Tribe 

Brent Kellogg Skokomish Tribe 

Jennifer Keating Puyallup Tribe 

Robert Brandon Puyallup Tribe 
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Name  Organization 

Mark Neary Mason County 

Scott Cooper North Mason Fire Department 

 

The table below lists advisory committee members (and their affiliations) who were invited to all 
SAC meetings but did not attend: 

Name  Organization 

Jeff Sawyer WSDOT – Olympic Region Environmental Office 

Yvette Liufau WSDOT – Olympic Region Complete Streets 

Matt Kunic Federal Highway Administration 

Angie Silvia Pierce County – Planning and Public Works 

Anne Nesbit Key Peninsula Fire Department 

Edward Coviello Kitsap Transit 

Katherine Weatherwax Washington State Patrol District 8 

Luke Strong-Cvetich Jamestown S’Klallam Tribe 

Tom Ostrom Suquamish Tribe 

Allison O’Sullivan Suquamish Tribe 

Joe Sparr Port Gamble S’Klallam Tribe 

Jackie Smith Skokomish Tribe 

Penni Restivo Squaxin Tribe 

Heidi Thomas Nisqually Tribe 

Andrew Strobel Puyallup Tribe 
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The study team hosted four meetings. The meetings covered the following topics: 

Meeting 1: January 26, 2023 
Topics covered at the meeting: 

• Provide an overview of the study 
• Review roles and responsibilities 
• Review baseline conditions 
• Review strategy evaluation criteria 
• Gather feedback on study goals, objectives, problem statement, and outcomes 

Input received from the SAC included: 

• Questions, comments and reactions to existing conditions data 
• Feedback on draft problem statement 

Meeting 2: March 28, 2023 
Topics covered at the meeting: 

• Review strategies developed by the study team.  
• Review Geotech analysis findings and preliminary recommendations.  
• Review screening criteria for different strategies.  
• Review Level 1 screening results and suggested Level 2 strategy packages  

Input received from the SAC included: 

• Feedback on updated problem statement 
• Feedback on preliminary online open house and survey results 

Meeting 3: April 27, 2023 
Topics covered at the meeting: 

• Review updated strategy list and Level 1 screening results. 
• Review Level 1 and Level 2 screening results. 
• Review preliminary preferred strategy package 

Input received from the SAC included: 

• Feedback on Level 1 and Level 2 screening results 
• Feedback on Preliminary Preferred Strategy Packages 

Meeting 4: May 24, 2023 
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Topics covered at the meeting: 

• Updated Level 1 and Level 2 screening results 
• Preferred Strategy Packages 

Input received from the SAC included: 

• Determine how to proceed with other alternatives near the study area that were not 
considered in this study 

INCORPORATING FEEDBACK 
Feedback from the Study Advisory Committee and the general public helped inform the study 
team’s analysis at each step of the process. The types of feedback that were incorporated into 
the study process included: 

• Gathering feedback on the problem statement and overall direction of the corridor study. 
o The problem statement was revised through the study process to best reflect the 

goals of the community and to best address the direction in the proviso. 
• Understanding existing challenges for travelers along SR 302. 

o The study team proposed strategies to address the challenges, which were 
screened and evaluated. 

• Learning from the community what they would like to see for the future of the corridor. 
o The study team screened the most frequently suggested strategies from the 

online open house. 
• Understanding how the Study Advisory Committee would like strategies to be screened 

throughout the study process. 
o The Level 1 and Level 2 screening criteria were updated throughout the process. 

• Revising and updating both individual strategies and strategy packages to best address 
resiliency and feasibility along the corridor. 

A detailed list of how the feedback was incorporated and evaluated can be found in the main 
Final Corridor Report. 
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June 30, 2023 
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Parametrix 

719 2nd Avenue, #200 

Seattle, Washington 98104 

Attention: Alex Atchison, PE 

Subject: PRELIMINARY GEOTECHNICAL REPORT 

SR 302 Victor Area Study 

Mason County, Washington 

Dear Ms. Atchison: 

We are pleased to present this preliminary geotechnical report prepared in support of the SR 302 

Victor Area Study, which included evaluation of the potential slope stabilization of WSDOT’s 

USMS Slopes 177, 178, and 3035 along SR 302, located between mile post 3.0 to 6.0, south of 

Victor, Washington. The purpose of our study was to evaluate the soil and ground water 

conditions around the existing roadway to provide geotechnical recommendations in support of 

potential landslide mitigation repairs. 

We appreciate the opportunity to provide geotechnical engineering services on this project. If 

you have any questions regarding this report or require additional information or services, please 

contact us at your convenience. 

Sincerely, 

HWA GEOSCIENCES INC. 

William R. Rosso, P.E. Sandy R. Brodahl, P.E. 

Geotechnical Engineer Geotechnical Engineer, Principal 

21312 30th Dr. SE, STE. 110, Bothell, WA 98021 | 425.774.0106 | hwageo.com 

https://Dr.SE,STE.110,Bothell,WA98021|425.774.0106|hwageo.com
https://Dr.SE,STE.110,Bothell,WA98021|425.774.0106|hwageo.com
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PRELIMINARY GEOTECHNICAL REPORT

SR 302 VICTOR AREA STUDY

MASON COUNTY, WASHINGTON

1.0 INTRODUCTION 

1.1 GENERAL

This report presents the results of a geotechnical engineering study performed by HWA 

GeoSciences, Inc. (HWA) in support of the SR 302 Victor Area Study in Mason County, 

Washington. The purpose of this study was to evaluate the soil and ground water conditions 

along the alignment of SR 302 to aid in development and evaluation of a landslide repair for 

WSDOT’s Unstable Slope Management System Slope Number 177, 178, and 3035. 

These slopes have caused damage to the SR 302 roadway in the past during settlement and/or 

landslide events. WSDOT Olympic Region has received a legislative proviso to “do a corridor 

study of the SR 302 (Victor Area) to recommend safety and infrastructure improvements to 

address current damage and prevent future roadway collapse and landslides that have caused 

road closures.” The approximate location of the project corridor is shown on the Vicinity Map, 

Figure 1 and the Site and Exploration Plan, Figure 2. Our work for this project included 

reviewing the existing information provided by WSDOT, performing a site reconnaissance, 

planning and conducting a site investigation program, performing geotechnical engineering 

evaluations of potential mitigations, and providing this summary report. 

1.2 HISTORICAL SITE ACTIVITY

The slide study area is located approximately 1½ miles south of Victor Washington along SR302 

between about current milepost 3.0 to 6.0. The roadway in this area is generally located between 

undeveloped property to the east and west, atop steep slopes approximately 30 feet above North 

Bay. Some single family residential developments are located east and west of the roadway in 

the vicinity of slopes 177 and 3035. WSDOT provided us with a number of documents related to 

Slopes 177 and 178, but little information was available for Slope 3035. Based on a review of 

these documents, the area south of Victor along SR 302 has been affected by landslide activity at 

various locations going as far back as the 1930s. Slides have frequently occurred in this area 

during the winter months and have required varying levels of effort to repair. 

WSDOT also provided a number of photographs of the slides and site vicinity, which appear to 

go as far back as the 60s. These photographs consistently document crescent shaped cracks with 

varying amounts of vertical and horizontal displacement in the roadway surface, and also 

document consistent scarps within or near these cracks. Understanding what trigged these past 

slides and evaluating the success of the solutions or repairs is critical to identifying solutions that 

are most likely to succeed. 
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Some of the slides in the documents provided by WSDOT did not initially appear to have 

occurred at our specific study slope; however, historical milepost noted in the documents may 

not be accurate relative to the current roadway alignment. Milepost limits can sometimes change 

after highway realignments and/or roadway improvements and each of the documented events 

are within the overall SR 302 corridor study area. Since the site conditions and settlement issues 

in these documents were similar to those at slopes 177 and 178, this information was reviewed 

and incorporated into our study, as applicable. 

1959 EVENT 

A one-page letter dated January 6, 1959, by Arthur Ritchie and Joe Cashman documents that a 

slide occurred approximately 1¼ miles south of Victor and that similar events have caused 

“constant maintenance problems in the past.” The letter submits that the cause of these slide 

events is subsurface water flowing through sand beds overly impervious “glacial clay,” and 

recommends that the correction for the landslide problem would be the cut off the flow of water 

from below the roadway section. 

This letter includes a sketch illustrating the proposed drainage ditch recommended to mitigate 

the slide, and also includes a rough approximation of the damage to the roadway caused by 

tensions cracks reflecting in the roadway surface. The letter does not include any documentation 

of the actual construction of the drainage ditch, nor does it provide any documentation of, or 

recommend, any subsurface investigations. 

1971 EVENT 

The 1971 event is documented in a letter dated July 9, 1976, by H. Frankmoelle. In December of 

1971 about 50 linear feet of SR 302 slid into North Bay exposing numerous layers of asphalt 

concrete up to about 10 feet deep. The letter states that maintenance crews have been placing 

layers of asphalt and fill material to repair the roadway after these slides for thirty years. 

Frankmoelle estimates that the actual thickness of the fill and asphalt layers may be 15 feet thick, 

or more, below the roadway. The document does not include an exact location for the slide 

described; however, based on the description of the site and the cross section attached to this 

document we believe that this letter is describing the area between about mile post 4.7 and 4.8 on 

SR 302. 

This letter presents that there are three major factors causing the settlement/landslides; the first is 

water traveling through the subsurface from higher elevations, the second is the additional 

weight of the asphalt placed during the numerous repairs performed, and the third is tidal action 

on the west side of the roadway. In the letter Frankmoelle states that settlements are typically 

more rapid during extreme high tide events in the winter. This letter documents that when the 

roadway was repaired riprap was placed in the areas with the worst settlements and that 

settlements in the armored areas were “less than half” when compared to previous years despite 

Preliminary Geotechnical Report 2 HWA GEOSCIENCES INC. 
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the placement of the riprap being “less than necessary” due to funding. This letter also 

documents that there was also some minor settlement distress to the private property upslope of 

the roadway during excavation attempts to improve drainage at the cross-culverts and also 

cautions that considerable settlements or slides are possible during excavations. 

1983 EVENT 

The 1983 event is briefly described in a WSDOT Memorandum dated March 21, 2001, by J.R. 

Struthers. A WSDOT intra-departmental communication letter dated June 9, 1983, by D. D. 

Rude also describes the issues and possible solutions in more detail. Based on the memorandum, 

an area of SR 302 between mile post 5.37 and 5.46 settled about 10 inches over a 60-day period 

in April of 1983. After the slide occurred, WSDOT engineers recommended that additional 

investigation of the lightweight fill be performed and to install drainage provisions previously 

recommended for the area in 1979. 

The 1983 letter states that inclinometer data indicated a minor shear zone at approximately 10 

feet bgs and a primary shear zone at approximately 30 feet bgs and documents tension cracks in 

the roadway and scarp faces in the material between the roadway fill and the beach. The letter 

also states that high water levels within the sawdust (lightweight) fill is adding weight and 

creating saturated conditions between the roadway and the beach, and further indicates that the 

riprap at the beach is in poor condition due to past slides. Rude states in the letter that high tides 

could saturate the soil above the normal water level which could cause rapid drawdown within 

the loose material and that rapid drawdown after the tides recede could be a direct cause of the 

slide movement. 

1997 EVENT 

A WSDOT memorandum dated June 20, 2001, by T.M. Allen and J.R. Struthers provides some 

additional history of the large ancient slide upslope of the road between mile post 4.4 to 4.8. 

According to the memorandum a developer was working on the property in the mid-nineties and 

the associated grading or utility installation caused a “pretty big” slide about 275 feet upslope of 

the roadway. This slide damaged the existing concrete access road through the site and also 

created some of the scarps that can be seen from SR 302. 

2001 EVENT 

On February 28, 2001, a moment magnitude 6.8 earthquake, known as the Nisqually earthquake, 

occurred approximately 35 miles below the surface near Olympia. This earthquake caused 

significant movement of the slides in the Victor area as shown in photos provided to us by 

WSDOT. A WSDOT Memorandum dated March 21, 2001, by J.R. Struthers reports that as 

much as 2½ feet of vertical displacement and as much as ¼ feet of lateral displacement was 

observed the day after the earthquake at slope 178. The WSDOT memorandum dated June 20, 

Preliminary Geotechnical Report 3 HWA GEOSCIENCES INC. 
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2001, by T.M. Allen and J.R. Struthers reports vertical offsets on the order of about 1 to 3 feet in 

the vicinity of about mile post 4.40 to 4.79. 

2011 EVENT 

WSDOT provided us photos dated February 10, 2011, of what appeared to be shallow slides 

along the east side of SR 302, between about mile post 3.11 to 3.18 at the base of the steep 

slopes above the road. Based on relative features in the photos the slides appear to be about 15 

feet high and on the order of 5 feet deep. No other information was available beyond the photos 

and our understanding is that no other slides in this area have been reported since these photos 

were taken. 

Slope 177 and slope 178 have been well documented and studied by WSDOT; however, little 

information exists beyond these photos regarding Slope 3035. Based on a review of historical 

photographs in Google Earth the residences were constructed sometime between 2006 and 2009. 

During our review of these photos, we observed several changes in the topography at the top of 

the slope that are likely related to these developments. Changes in vegetation, surface drainage, 

and surcharges related to construction at the top of the slope are often factors that can impact the 

stability of a slope. The slides documented in the photos are likely related to the steep slopes 

above the roadway, but stability may also have been affected by these residential developments 

and activities atop the slope. 

Recent Landslide Activity 

Recent landslide activity was summarized by Michael Mulhern who conducted a site visit in 

January of 2021 which was summarized in an email dated January 14, 2021. This summary 

included a description of the cracking observed in the pavement which was estimated to be about 

2 to 3 inches wide and vertically offset by about 5 to 6 inches. During WSDOT’s site visit they 

observed ground cracking patterns similar to past events between MP 4.50 and 4.55 and that a 

new layer of asphalt pavement has been added to restore the grade at this location in both 2019 

and 2021. 

Stephen Newman visited the site a year later on January 11, 2022, and summarized their visit in 

an email dated January 13, 2022. Stephen observed a number of issues at the site including 

cracking in the roadway and drainage issues. The email includes a series of photographs and a 

description of the recent pavement distress caused by the slide movement. The email documents 

ground cracking near mile post 4.45 and between 4.50 to 4.55. The email also states the area had 

experienced significant rainfall and snow melt in the weeks prior to the embankment settlement, 

and one or more irregularly high ‘king’ tides had recently occurred. Based on the images in both 

emails the cracks are in approximately the same locations and are a similar pattern to past 

failures. 
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1.3 HISTORICAL LANDSLIDE REPAIRS 

It is our understanding that the Victor slide area is repaired almost every year during the winter 

season near mile post 4.40 to 4.70 along SR 302. These repairs generally consist of filling cracks 

and resurfacing the road so that it can be reopened to the public as quickly as possible, but in a 

few cases more robust repairs have been undertaken. 

1959 – Trench and Drainage Improvements 

The January 6, 1959, letter by Arthur Ritchie and Joe Cashman documenting the slide included 

recommendations for drainage improvements and a sketch of their recommendations. The sketch 

recommends a 10-foot-deep drainage ditch and a drainage culvert under the road to discharge the 

water into North Bay. During our site walk we observed a drainage ditch along the east side of 

SR 302 in most areas; however, the depth of the ditch and condition of the drains could not be 

observed due to vegetation. 

1978 – Lightweight Fill 

A report by J. D. Belling, dated January 13, 1978, describes recommendations to replace sections 

of the damaged roadway within Victor slide area with lightweight sawdust fill near mile post 5.1. 

Subsequent reports indicate that the use of lightweight fill in this area was not fully successful in 

mitigating the landslide, and resulted in an environmental issue when the sawdust became 

saturated with groundwater. Effluent leaked from the fill and stained the nearby area leading to 

complaints from local property owners and fines by the Department of Ecology. Trenches and 

drains were installed later to lower the groundwater table below the fill, and this appears to have 

also improved the stability of the area. 

2017 – Cellular Concrete Fill 

In 2014 WSDOT was planning to repair two of the culverts running beneath the roadway 

between mile post 4.5 to 4.6. The drainage improvements were also located near an area where 

settlement of the slope had created a 120-foot tension crack located along the edge of the 

southbound lane. During the planning process for the drainage improvements the team proposed 

excavating below the roadway and backfilling with lightweight cellular concrete (LCC) to also 

help mitigate the slide. 

In 2017 the team installed the new drains and over excavated about 5 to 6 feet of material to 

backfill with LCC below the southbound lane. Based on our recent site visits the roadway 

appears to be in relatively good condition and is in significantly better condition compared to 

other unimproved areas nearby. We did observe that a small tension crack about ¼ inch wide and 

about 30 feet long has developed at the roadway centerline, near the edge of the cellular concrete 

placement. No other significant signs of distress were observed on the pavement during our site 

visits. 
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Other Repairs Considered by WSDOT 

Upon reviewing the documents provided, it appears that WSDOT has considered more extensive 

measures to address the settlement and landslide issues, such as over excavation, stone columns, 

and bridging over the slide. However, our understanding is that these options were not 

implemented at the site. 

2.0 FIELD AND LABORATORY INVESTIGATION AND TESTING

2.1 PREVIOUS INVESTIGATIONS

Based on the documentation provided to us by WSDOT, surficial observations were used to 

support the initial repair recommendations for the Victor area slide under the assumption that the 

slide was not deeply seated. In the 1970’s WSDOT installed an inclinometer near what was 

noted as mile post 5.5 at the time, to begin monitoring an area of the slide to evaluate the slide 

and identify the slide plane. These early explorations identified a minor shear zone at 

approximately 10 feet below the round surface and a primary shear zone at approximately 30 feet 

below the ground surface. 

After the 2001 Nisqually earthquake, WSDOT advanced borings to install inclinometers and 

monitoring wells at seven locations between about mile post 4.4 to 4.7. The approximate 

locations of these borings are shown on the Site and Exploration plan, Figure 2. Logs of these 

boring are presented in Appendix C of this report. In general, the drilled borings within the slide 

area along the roadway encountered loose to medium dense Landslide deposits overlying dense 

Pre-Vashon deposits. The soils encountered are described in greater detail in Section 3.2 of this 

report. Two borings at Slope 177 were drilled outside WSDOT’s right-of-way, within and 

outside the larger ancient slide (borings H-7 and H-6) upslope of SR 302. These borings 

generally encountered dense to very dense Till and Pre-Vashon deposits within the boring 

through to its termination depth of approximately 120 feet bgs. 

WSDOT monitored the groundwater conditions and the inclinometers for approximately 2 years 

after their installation. Groundwater data for the site indicates that the water level is relatively 

shallow near the roadway and can fluctuate daily in response to the tides. Inclinometer data 

indicates a slide plane at around 30 feet below the ground surface near the roadway, similar to 

what was described in WSDOT’s 1983 letter. Inclinometer data from WSDOT boring H-6 

indicates the ancient slide may be experiencing slope creep along plane at a depth of about 50 

feet bgs. Copies of the WSDOT groundwater data and inclinometer data for their study can be 

found in Appendix C of this report. 
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2.2 SLOPE RECONNAISSANCE

HWA visited the site on November 1st , 2022, and met with WSDOT representative Sam 

Johnston. The purpose of our site visit was to familiarize our team with the slide area, observe 

the surface conditions at the site, and mark preliminary boring locations for utility locates. Our 

site reconnaissance primarily focused on evaluating the USMS Slope 177 area between mile post 

4.40 and 4.72, and slope 178 area between mile post 4.69 and 4.79. The team also briefly visited 

the Slope 3035 area, between mile post 3.11 and 3.18. Per the Subsurface Exploration Plan 

(SEP), the proposed borings were located within mile post 4.40 to 4.79 (areas of major 

slide/settlement activity). 

During our site walk we observed a long longitudinal tension crack reflecting in the asphalt in 

the vicinity of Slope #177. The crack was ellipsoidal and extended for about 100 to 200 feet 

along the roadway, as shown on Figure 2. At the north end of the crack in the asphalt the tension 

crack within the soil continued along the slope below the roadway. The full length of this crack 

could not be determined due to the thick blackberry bramble. Specific observations made during 

the reconnaissance are: 

• It appears that the main scarp for the larger slide, referred to as the ancient slide in this

report, is located approximately 50 feet east of WSDOT boring H-6, as shown in the

LiDAR image presented in Figure 2A. There are near vertical scarp faces exposing the

dense deposits in this area. WSDOT boring H-7 is located approximately 70 feet higher

in elevation and 200 feet east of H-6, outside the apparent extent of the ancient slide.

• During our site walk we noticed that numerous trees in the vicinity of the ancient slide

display slight tilting, suggesting ongoing gradual movement.

• The landslide deposits appear to extend approximately 500 feet east, upslope, from the

North Bay shoreline. Based on a review of available information, our understanding is

that the toe of the slide is estimated to be below shoreline approximately 80 feet offshore.

• The top of the ancient slide is approximately 100 feet above mean sea level and the

overall slope of the ancient slide area, east of the roadway, is between approximately 3:1

to 2:1 (Horizontal:Vertical). In general, slopes below the roadway are much steeper,

generally appearing to be about 1½:1, however some areas along the shoreline have

eroded to approximately ½:1 or steeper.

• During our site walk we observed that the drainage culverts in most areas did not appear

to be functioning. During our multiple trips to the site to log the field explorations and to

collect monitoring data, our team observed the drainage ditch along the east side of SR

302 was often full of water, but little to no water was observed draining from the culverts

into North Bay.
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• We observed slight seepage discharging from the lightweight cellular concrete repair 

between what appeared to be joints formed when placing the LCC in lifts; however, it 

appears the drainage system for this particular area is operating as intended, unlike the 

areas noted above. 

• The pavement above the cellular concrete and lightweight fill appears to be in overall 

good condition and it is our understanding that this pavement has required less 

maintenance than unimproved areas. 

• Our team observed a scarp or tension crack forming within the Slope 177 immediately 

west of SR302 between mile post 4.75 to 4.79. This scarp appears to be a localized 

instability of the fill soils against the roadway, which are steeply sloped at approximately 

1:1 (H:V). 

• WSDOT installed inclinometer casings and monitoring wells during a field investigation 

conducted in 2001. With WSDOTs assistance we were able to locate and identify 

WSDOT inclinometers and monitoring wells at the locations for explorations TH-1-01 

(also labeled as H-1 in other documents), H-2-01, H-3-01, H-4-01, H-6-01, and H-7-01 in 

the field. Our personnel in the field were unable to locate boring H-5-01. 

o The inclinometer casing at H-1-01 has experienced deformation, preventing us 

from lowering our inclinometer probe beyond approximately 30 feet. However, 

we are able to lower a measuring tape down to approximately 80 feet below the 

top of the casing. 

o Our team was unable to locate exploration H-2-01. Our understanding is that this 

boring was located closer to the shore and may have completely sheared off. The 

most recent photograph of H-2 at an angle of approximately 50 to 60 degrees out 

of plum. It is our understanding that this instrument has been abandoned. 

o Our team was unable to locate boring H-5-01, however, WSDOT was able to 

locate it and noted it appeared to be in good condition. This exploration is not 

easily accessible and may be outside of WSDOTs right of way. 

o There is an obstruction within boring H-6A-01 at approximately 14 feet below the 

top of the casing which prevented us from collecting a groundwater measurement. 

We anticipate that this obstruction could be cleared if the well was developed. 

However, well development is outside our scope and the boring is outside of 

WSDOTs right of way. 

• No explorations were performed in the vicinity of milepost 3.11 to 3.18 due to access 

concerns. During our site walk we observed that the slope to the east of SR 302 is steeply 

sloped at approximately 1:1 (H:V) near the roadway. 
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• No obvious signs of instability below the roadway such as tension cracks or uneven 

pavement were observed at Slope 3035. We did observe that several trees above the 

roadway were slightly tilted or curved which is an indicator of instability, but trees below 

the roadway did not appear to be tilted or curved. However, due to developments below 

the roadway the trees are generally younger and are fewer in number. 

2.3 GEOTECHNICAL FIELD INVESTIGATION 

Our geotechnical exploration program included advancing eleven (11) machine-drilled borings, 

designated HWA-1Si-23 through HWA-11Si-23, to depths ranging from approximately 35 to 

100 feet bgs. Five (5) of these borings were completed as slope inclinometers and three (3) 

borings were completed as monitoring wells after being advanced to their target depth. Borings 

completed as slope inclinometers were designated with an Si (e.g., HWA-2Si-23), monitoring 

wells were designated with P (e.g., HWA-3P-23), and borings without a designation (e.g., HWA-

4-23) were backfilled with bentonite chips and patched with concrete at the surface. 

With the exception of HWA-9-23, each boring was advanced through the existing roadway 

surface using mud rotary tooling. The roadway borings were advanced by Holocene Drilling of 

Puyallup, Washington, under subcontract to HWA using a Diedrich D-70 track-mounted drill rig 

equipped with mud rotary tooling. HWA-9-23 was advanced down slope of the roadway using a 

limited access rig equipped with hollow stem auger tooling by Geologic Drill Partners of Fall 

City, Washington, also under subcontract to HWA. 

HWA-1Si-23 through HWA-10Si-23 were advanced in the vicinity of Slope 177 near milepost 

4.5. At the request of WSDOT and in response to review comments on our SEP, HWA-11Si-23 

was advanced in the vicinity of slope 178 near milepost 4.7 and was completed as an 

inclinometer. The approximate locations of these borings are shown on the Site and Exploration 

plan, Figure 2. Logs for each boring are presented in Appendix A of this report. 

Standard Penetration Testing (SPT) was performed using a 2-inch outside diameter, split-spoon 

sampler driven by a 140-pound auto hammer. During the test, a sample was obtained by driving 

the sampler 18 inches into the soil with the hammer free-falling 30 inches. The number of blows 

required for each 6 inches of sampler penetration in the field is recorded in our boring logs. The 

N-value (or resistance in terms of blows per foot) is defined as the number of blows recorded to 

drive the sampler the final 12 inches. If a total of 50 blows was recorded within a single 6-inch 

interval, the test was terminated, and the blow count was recorded as 50 blows for the number of 

inches of penetration achieved. This resistance, or N-value, provides an indication of the relative 

density of granular soils and the relative consistency of cohesive soils. 

Additionally, a larger 3-inch outside diameter California sampler was utilized at specific depths 

to collect ring samples to perform laboratory testing, and/or to improve sample recovery. The 

samples collected with this sampler have blow counts that do not reflect standardized values as 
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they utilized the larger sampler with the standard 140-lb hammer. These values have been 

adjusted in our analyses to reflect standard SPT N-value blow counts for the purpose of our 

design. 

The explorations were completed under the full-time observation of a geologist or geotechnical 

engineer from HWA, who collected pertinent information including soil sample depths, 

stratigraphy, soil engineering characteristics, and ground water occurrence as the explorations 

were advanced. Soils were classified in general accordance with the classification system 

described on Figure A-1, which also provides a key to the exploration log symbols. The 

exploration logs are presented on Figures A-2 through A-41. 

The stratigraphic contacts shown on the individual logs represent the approximate boundaries 

between soil types. Actual transitions may be more gradual. The soil and ground water 

conditions depicted are only for the specific dates and locations reported, and therefore, are not 

necessarily representative of other locations and times. 

2.4 LABORATORY TESTING 

Laboratory tests were conducted on selected samples retrieved from HWA’s explorations to 

characterize relevant engineering properties and index parameters of the soils encountered at the 

site. The tests included visual classification, natural moisture content determination, Atterberg 

Limits, organic content, direct shear analysis, and grain size distribution analysis. The tests were 

conducted in the HWA laboratory in general accordance with appropriate American Society of 

Testing and Materials (ASTM) standards and are discussed in further detail in Appendix B. The 

test results are also presented in Appendix B, and/or displayed on the exploration logs in 

Appendix A, as appropriate. 

2.5 FIELD INSTRUMENTATION 

WSDOT installed inclinometer casing within each of the seven explorations that they advanced 

at the Victor area slide in 2001. Based on a review of the documentation provided to us by 

WSDOT, data was collected from the inclinometers periodically between 2001 and 2003. Over 

this period of time, WSDOT recorded approximately ½ inch of movement from ground surface 

to about 30 feet bgs in boring H-1-01, and less than ¼ inch of movement in borings H-3-01 and 

H-4-01 to a depth of about 32 feet bgs. In H-2-01 WSDOT recorded about ¼ inch of movement 

between approximately 8 to 42 feet bgs. From ground surface to about 8 feet bgs the inclination 

became significant and resulted in a total displacement of approximately 2 to 3 inches at the top 

of the casing. 

Our field exploration program included installing slope inclinometer casing within five of our 

explorations. The slope inclinometer casings extended between approximately 70 to 90 feet 

below the existing ground surface. Our team collected data from the inclinometer casings 
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installed by WSDOT within H-1-01, H-3-01, H-4-01, and H-6-01; and HWA’s slope 

inclinometer casings installed during our field mobilization. Slope inclinometer readings were 

taken approximately at the date of installation and three additional readings were collected after 

completing our exploration program. Our initial readings indicate little to no movement in most 

locations, however, approximately ¼ inch of total moment was observed across two site visits in 

February and in May of 2023. This movement was observed starting at approximately 25 feet 

bgs in HWA-7Si-22 and a little less than ¼ of an inch of movement was observed in H-3-01 and 

H-4-01 starting at about 30 feet bgs. A third set of inclinometer readings was collected in June 
2023, indicating minimal to no additional movement compared to the readings collected in May.

Approximately a ¼ inch of movement was also observed in H-1-01 starting at approximately 18 

feet bgs across these site visits. However, it should be noted that the inclinometer probe could 

not be completely lowered below about 30 feet within the inclinometer casing due to the casing 

having deformed at a deeper depth this data should only be used to indicate that movement is 

occurring; however, the degree and depth of movement should not be considered reliable. Copies 

of the collected slope inclinometer data for this study are presented in Appendix D of this report. 

3.0 SITE CONDITIONS

3.1 SITE GEOLOGY

The Victor area is located within the Puget Lowland which has repeatedly been occupied by a 

portion of the continental glaciers that developed during the ice ages of the Quaternary period. 

During at least four periods, portions of the ice sheet advanced south from British Columbia into 

the lowlands of Western Washington. The southern extent of these glacial advances was near 

Olympia, Washington. Each major advance included numerous local advances and retreats, and 

each advance and retreat resulted in its own sequence of erosion and deposition of glacial 

lacustrine, outwash, till, and drift deposits. Between and following these glacial advances, 

sediments from the Olympic and Cascade Mountains accumulated in the Puget Lowland. As the 

most recent glacier retreated, it uncovered a sculpted landscape of elongated, north-south 

trending hills and valleys between the Cascade and Olympic Mountain ranges, composed of a 

complex sequence of glacial and interglacial deposits. 

Specific geologic information for the project area was obtained from the Geologic Map of the 

Vaughn 7.5-minute Quadrangle, Pierce and Mason Counties, Washington (Logan, Walsh, 2007) 

which suggests that the near surface soils are landslide deposits, which overly older non-glacial 

and glacial deposits. The landslide deposits were deposited during the current Holocene epoch 

and are described as being generally loose, jumbled, tan to gray, silty sandy gravel with few to 
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no discernible sedimentary structures. The landslides in the area occur as deep-seated slides, or 

as shallow surface failures or block falls. 

The sediments near Victor were deposited by glaciers and proglacial streams consisting of rocks 

from the Coast Range of British Columbia. Within the eastern part of the Puget Lowlands glacial 

streams emanating from the Cascade Range reworked glacial sediments, but these streams never 

made it as far west as the Victor area between glaciation events. Additionally, glacial advances 

were both depositional and erosional, and because of these factors the pre-Vashon nonglacial 

deposits in the Vaughn quadrangle are challenging to differentiate from glacially derived 

sediments. This resulted in truncation of relatively flat-lying pre-Vashon sediments by Vashon 

ice erosion, and deposition of Vashon till on top of both Vashon-age advance outwash and much 

older glacial or nonglacial sediments. 

The soils encountered in our explorations were generally consistent with the surface geology 

characterized by the referenced map. Our explorations encountered a variety of fill materials 

placed below the roadway overlying the loose sands deposited by landslides. Below the landslide 

deposits our explorations encountered medium dense to dense Pre-Vashon deposits, hard Pre-

Vason Lacustrine clays and silt, and very dense Pre-Vashon Till deposits. 

3.2 SUBSURFACE CONDITIONS 

The results of our subsurface explorations indicate that SR 302 is generally underlain by Fill 

material, Landslide Deposits, fine- and coarse-grained Pre-Vashon Deposits, Pre-Vashon 

Lacustrine soils, and both Pre-Vashon and Vashon Till deposits. WSDOTs exploration H-6 and 

H-7 advanced upslope of the roadway indicate a similar soil profile, however, the Pre-Vashon 

deposits appear to become thicker and there is a more recent Vashon Till deposit at the top of the 

slope. Our interpretation of the geologic conditions in the are shown in geologic cross sections 

A-A’ (Figure 3A) and the alignment of the cross section is shown on the Site and Exploration 

Plan, Figure 2. The soil units encountered in our explorations are described in more detail as 

follows: 

• Fill: Due to the site history, we anticipate that the thickness and composition of fill below 

the roadway will vary along the corridor. Generally, the fill soils were brown to olive 

brown, gravelly, silty sands and between about 4 to 10 feet thick with. Fill material 

observed in our borings was encountered immediately below the asphalt pavement and 

was very loose to very dense base on the uncorrected field N-values ranged from 1 to 50 

blows for 1 inch.. These N-values represent the highest and lowest values observed in this 

unit within the borings advanced at the site. This unit was placed during construction of 

the roadway, however, based on our review of reports provided to us by WSDOT 

additional fill has been placed and reworked in various areas to repair damages caused by 

slides and/or settlements. 
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In boring HWA-8P-23 we encountered approximately 20 feet of loose to medium dense 

gravelly fill below the pavement. Based on pavement cracking observed in the roadway 

surface and our understanding of the slide repairs we believe that this boring was 

advanced within a tension crack that was filled with pea gravel backfill after a previous 

slide event. 

In HWA-11Si-23 we also encountered fill soils to deeper depths below the roadway 

surface. The fills were comprised of lightweight wood fill extending from approximately 

5 to 12 feet bgs which was very loose to medium dense base on the uncorrected field N-

values ranged from 2 to 11. This type of fill is comprised primarily of wood pulp or 

sawdust and was placed in the 1970’s in an effort to stabilize the roadway in this area. 

Below the wood fill we encountered medium dense granular fill soils extending to 

approximately 25 feet bgs. Fills were also noted at deeper depths in the logs for WSDOT 

borings H-03-01 and H-04-01. 

The use of lightweight wood fill was once a relatively common practice and may be 

encountered in other areas. Lightweight Cellular Concrete fill was not encountered in our 

explorations but was placed at the site in 2017 and may also be encountered in other 

areas. 

• Landslide Deposits: Landslide deposits comprised of colluvium were observed in each

of our explorations underlying the fill below the roadway or starting at just below the

ground surface in HWA-9P-22. The landslide deposits encountered were generally loose

to medium dense moist to wet sandy soils with varying amounts of olive brown silt and

gravels. This deposit generally ranged from approximately 21 to 30 feet thick and

extended to between 25 to 33 feet bgs. The Landslide deposits are very loose to dense

soils based on the uncorrected field N-values, which ranged from 0 to 41 . These N-

values represent the highest and lowest values in this unit within the borings we advanced

at the site.

• Pre-Vashon Deposits: Coarse- and fine-grained Pre-Vashon deposits were encountered

below the Landslide deposits and are similar in composition to the Landslide and Pre-

Vashon Lacustrine Silts. They were encountered in borings HWA-8P-22, HWA-10Si-22,

and HWA-11Si-23; and range from approximately 6 to 10 feet thick but may be thicker

in other areas where landslides have not occurred. These deposits are generally either

medium dense to dense, or stiff to very stiff, and consist of moist to wet grey fine-grained

silty sands to sandy silts. Uncorrected field N-values ranged from 4 to 64. These N-values

represent the highest and lowest values in this unit in the borings we advanced at the site.

• Pre-Vashon Lacustrine Silt: The Pre-Vashon Lacustrine Silt deposits were encountered

below the Pre-Vashon or below the Landslide deposits and ranged from about 11 to over

46 feet thick. Some of our borings terminated within this unit and it may be thicker than
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noted, however, this unit was observed to generally be about 20 to 30 feet thick. The Pre-

Vashon Lacustrine soils consist of moist to wet, grey silts and fat clays which were 

generally very stiff to hard. Uncorrected field N-values ranged from 15 to 50 blow for 4 

inches. These N-values represent the highest and lowest values in this unit in the borings 

we advanced at the site. 

• Pre-Vashon Till: Pre-Vashon Till deposits were encountered below the Pre-Vashon 

Lacustrine soils in our deeper explorations (HWA-2Si-23, HWA-6Si-22, HWA-7Si-22, 

HWA-8P-22, and HWA-10Si-22). Borings that did not terminate in the Pre-Vashon 

Lacustrine Silt terminated in the Pre-Vashon Till. The Pre-Vashon Till was generally 

very dense, grey, dry to moist silty sands with fine gravel. Soil recovery was generally 

poor in this unit and the uncorrected field N-values ranged from 50 blow for 5 inches to 

50 blows for 0 inches. These N-values represent the highest and lowest values in this unit 

in the borings we advanced at the site. 

• Vashon Till: Till deposits were encountered only in WSDOT boring H-7-01 at the top of 

the slope. The Till deposits extended to approximately 65 feet below the ground surface 

before transitioning to Pre-Vashon Deposits. Blow counts in WSDOT’s logs for H-7-01 

ranged from 43 to 50 blows for 4 inches. The Till at the top of the slope was generally 

very dense, grey, dry to moist silty sands with fine gravel. 

3.3 GROUNDWATER 

Groundwater was encountered during drilling in each of our explorations at depths ranging 

between approximately 8 to 14 feet bgs. Our review of the WSDOT boring logs from 2001 

indicated that soil samples recovered during drilling became wet at similar depths within the 

vicinity of SR 302; however, samples recovered from H-6 and H-7 during drilling became wet at 

much deeper depths, approximately 25 feet bgs and 45 feet bgs, respectively. 

The information provided to us by WSDOT included groundwater monitoring data between 2001 

to 2003 from wells installed in borings H-1A-01 through H-6A-01. The groundwater data for H-

1A-01 and H-2A-01 indicates that groundwater fluctuates between approximately 12 to 16 feet 

bgs, which is similar to our observations during drilling. In borings H-3A-01 and H-4A-01 

groundwater fluctuates between about 4 feet below the ground surface, which appears to be a 

higher elevation than the depth groundwater was observed in our nearby exploration HWA-11Si-

22. Table 3.3 below summarizes the groundwater data collected from the monitoring wells at the 

site. 
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Table 3.3: Approximate High and Low 

Groundwater Readings Collected from Monitoring Wells 

Exploration ID 

Approximate 

High Groundwater 

Approximate 

Low Groundwater 

(Feet bgs) (Elev. Feet) (Feet bgs) (Elev. Feet) 

H-1A-01
10.0 22.4 15.8 16.6 

(Feb-2002) (Sept-2002) 

H-2A-01
8.4 N/A 13 N/A 

(Dec-2002) (Aug-2001) 

H-3A-01
1.1 16.3 3.6 13.8 

(Dec-2002) (Nov-2001) 

H-4A-01
0 20.4 4.7 15.8 

(Jan-2001) (Nov-2002) 

H-5A-01
36.8 N/A 39.1 N/A 

(Feb-2002) (Dec-2002) 

H-6A-01
19.5 60.7 23.8 56.4 

(April-2002) (Sept-2002) 

HWA-1P-22 
8.4 24 9.7 25.1 

(Jan-2023) (April-2023) 

HWA-3P-22 
9.2 23.4 11.1 25.2 

(Jan-2023) (Feb-2023) 

HWA-8P-22 
8.9 25.1 10.5 26.7 

(Dec-2022) (Feb-2023) 

Notes: N/A - elevation unavailable due to lack of recent data 

The groundwater monitoring data indicates that the water level is strongly influenced by tidal 

flows in many locations, particularly in H-2A through H-4A, which are located closest to the 

shore. The groundwater data provided by WSDOT indicates the groundwater level near the shore 

commonly fluctuates by as much as 3 feet per day. In locations further from the shore 

fluctuations generally vary by a few inches between each day but there are occasional spikes of a 

few feet possibly caused by anomalous high tide events also known as “king” tides. Piezometer 

reports showing groundwater data collected during this study can be found in Appendix D 

(Figures D9 and D10) of this report. 
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4.0 CONCLUSIONS

4.1 SEISMIC CONSIDERATIONS

4.1.1 Design Parameters 

Earthquake loading for the project location was developed in accordance with the General 

Procedure provided in Section 3.4 of the AASHTO Guide Specifications for LRFD Seismic 

Bridge Design, 2nd Edition, 2011(AASHTO, 2011) with 2012, 2014 and 2015 Interim 

Revisions. For seismic analysis, the Site Class is required to be established and is determined 

based on the average soil properties in the upper 100 feet below the ground surface. Based on our 

explorations and understanding of site geology, it is our opinion that the proposed alignment is 

underlain by soils consistent with Site Class D. Therefore, Site Class D should be used with 

AASHTO seismic evaluations for this project. Table 4.1.1 presents recommended seismic 

coefficients based on a design seismic event with a 7 percent probability of exceedance in 75 

years (equal to a return period of 1,033 years) using the Spectra BridgeLink software. 

Table 4.1.1: Seismic Coefficients 

Site 

Class 

Peak 
Horizontal 

Bedrock 
Acceleration 

PBA, (g) 

Spectral 
Bedrock 

Acceleration 
at 0.2 sec 

Ss, (g) 

Spectral 
Bedrock 

Acceleration 
at 1.0 sec 

S1, (g) 

Site Coefficients 
Peak 

Horizontal 

Acceleration 
PGA (As), 

(g) Fpga Fa Fv

D 0.493 1.114 0.336 1.107 1.054 1.964 0.546 

4.1.2 Near Fault Ground Motion Considerations 

Our review of the geologic literature indicates that SR 302 crosses over a mapped trace of the 

Tacoma Fault Zone within our study area. The Tacoma fault is a reverse fault which has been 

interpreted as a back thrust on the trailing edge of the belt, making the belt doubly vergent. The 

fault zone generally trends from west to east and extends from about two miles north of Mason 

Lake to Auburn. Within the Victor slide area, the fault zone consists of one mapped fault trace 

which expands into four traces north of Gig Harbor. The four traces trend southeast into Federal 

Way, Auburn, and Tacoma. The east-striking, western Tacoma fault forms the northwestern 

boundary of the Tacoma basin and the southwestern boundary of the Seattle uplift. 

The north-side up movement on the western Tacoma fault is indicated by gravity and magnetic 

anomalies, seismic tomography, seismic-reflection data, and paleo seismology. Paleo 

seismologic investigations of shoreline deposits and trenching studies have been performed by 
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others within the vicinity of the Tacoma fault. The USGS states that investigations imply late 

Holocene land-level changes are interpreted as the results of uplift or subsidence caused by large 

earthquakes in the Puget Lowland. Some coastal study sites nearby in the area have indicated an 

absence of late Holocene land-level changes, tsunami deposits, and other earthquake related 

features. These sites do not appear to record direct evidence of earthquake and faulting events. 

The slip rate for the fault is estimated to be on the order of 0.2 mm/year to 1 mm/year. The 

information collected from trenching was used to infer vertical offsets of about 3 meters at the 

16,000 year old glacial surface found along the Catfish Lake scarp. The most recent 

displacement at Lynch Cove shows evidence for uplift between about 800 to 1,200 years ago, 

trenching studies indicate that the land level changes were on the order of about 2 meters. 

Horizontal offsets were not determined from the excavations and could add to these 

displacements. The recurrence interval for these events is unknown. 

4.1.3 Surface Rupture Hazards 

Non-uniform ground motions could occur along the roadway in the event that a large seismic 

event triggers strong shaking in the Puget Sound region. Horizontal displacements of up to about 

1 foot and vertical displacements of up to about 3 feet were observed at the site after the 2001 

Nisqually earthquake. An earthquake along the Tacoma fault could create displacements of 

several feet resulting from ground rupture. Although the fault traces have been mapped, the 

uncertainty of the locations where ground rupture could occur is still significant and in addition 

to the uncertainty of the fault locations, there is also uncertainty of the magnitude and 

mechanism for faulting. The available data indicates that the vertical fault displacements would 

be on the order of several feet; however, marine seismic reflection investigation in Case Inlet 

suggest that displacement on the Tacoma fault zone may express as folds rather than surface 

ruptures. 

4.1.4 Liquefaction 

Liquefaction is a temporary loss of soil shear strength due to earthquake shaking. Loose, 

saturated cohesionless soils are highly susceptible to earthquake-induced liquefaction; however, 

recent experience and research has shown that certain silts and low-plasticity clays are also 

susceptible. Primary factors controlling the development of liquefaction include the intensity and 

duration of strong ground motions, the characteristics of subsurface soils, in-situ stress 

conditions and the depth to groundwater. In addition to earthquake-induced liquefaction, static 

liquefaction caused by a rapid rise in water pressure in a slope, such as rising tides, may also lead 

to a loss of the soil shear strength. To evaluate the liquefaction susceptibility of the soils along 

the project alignment, the simplified procedure originally developed by Seed and Idriss (1971), 

updated by Youd et al 2001, and also by Idriss and Boulanger (2004, 2006) was used. 
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The groundwater table appears to be at a depth of approximately 8 to 15 feet below the road 

surface and at varying other depths outside the roadway. Our analysis suggests that the Landslide 

deposits and portions of the Pre-Vashon sands below the groundwater table are prone to 

liquefaction during the design earthquake. Material below these liquefiable zones did not appear 

to be susceptible to liquefaction, however, potentially liquefiable soils may extend past the 

termination depth of our explorations. 

The onset of liquefaction is expected to result in a temporary reduction in the shear strength of 

the liquefiable soils and liquefaction induced settlement. Liquefaction is expected to occur at 

depth greater than about 8 feet below the ground surface. We anticipate that the reduction in 

strength will affect the stability of the slopes supporting the roadway. 

4.1.5 Liquefaction Induced Settlement 

Unsaturated loose sand deposits tend to densify when they are subject to earthquake shaking. For 

saturated sand deposits, excess pore water pressure builds up during the earthquake excitation, 

leading to loss of strength or liquefaction. After the shaking stops, excess pore water pressures 

dissipate toward a zone where water pressure is relatively lower, usually the ground surface. The 

dissipation is accompanied by a reconsolidation of the soils (Ishihara and Yoshimine, 1992 & 

Tokimatsu and Seed, 1987). The reconsolidation is manifested at the ground surface as vertical 

settlement, usually termed as liquefaction-induced settlement or seismic settlement. 

The potential for liquefaction-induced settlement was evaluated at each of the boring locations. 

The magnitudes of potential liquefaction-induced settlement were evaluated using the 

methodologies developed by Idriss and Boulanger (2008), which are based on the relationship 

between cyclic stress ratio, corrected SPT blow counts, and volumetric strain. Using these 

methods, liquefaction-induced settlement was estimated to be approximately 4 to 12 inches. 

We expect that the liquefaction-induced settlement will be differential along short distances and 

could result in damage to the roadway, utilities, and other improvements, which will require 

repairs after the design earthquake. 

4.1.6 Post Liquefaction Residual Shear Strength 

Residual shear strengths for the liquefiable soils at the above-described locations were developed 

using a weighted average of the results of the Idriss (2007), Olson and Stark (2002), Idriss and 

Boulanger (2007) and Kramer (2008) relationships. The residual shear strengths assigned are a 

function of the equivalent clean sand SPT value, (N1)60cs, the potential for void redistribution, 

and the initial effective overburden stress. At locations where (N1)60cs is less than 10, we 

assumed void redistribution effects could be significant, which gives an appropriate conservative 

estimate of residual shear strength. Residual shear strength parameters of the liquefiable soils 
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were calculated to evaluate global stability under static loading conditions for the post 

liquefaction event. 

4.1.7 Liquefaction Induced Slope Instability 

Initiation of liquefaction is triggered by the generation of increased pore water pressures within 

the liquefiable soils. As the pore water pressures increase, the soil loses shear strength. When the 

soil is fully liquefied the soil shear strength is at its lowest level, this is termed “residual shear 

strength.” This reduction in shear strength can result in liquefaction-induced slope instability. 

Liquefaction-induced slope failures can either occur as a lateral spreading event or as a flow 

failure. 

Liquefaction-induced lateral spreading occurs as the shear strength of liquefiable soils decreases 

during seismic shaking, but does not decrease to the point that a complete flow failure would 

occur. Lateral spreading occurs cyclically when the horizontal ground accelerations combine 

with gravity to create driving forces which temporarily exceed the available strength of the soil 

mass. This is a type of failure known as cyclic mobility. The result of a lateral spreading failure 

is horizontal movement of the partially liquefied soils and any overlying crust of non-liquefied 

soils. Displacements associated with lateral spreading are generally quantifiable and on the order 

of several feet. The actual magnitude of displacement depends on the site geometry, soil 

characteristics and earthquake loading. 

In contrast, liquefaction-induced flow failures result when the residual strength of the liquefied 

mass is not sufficient to withstand the static stresses that existed before the earthquake. Upon 

initiation of liquefaction-induced flow failure, the liquefied soil behaves like a debris flow, 

characterized by very large displacements. Flow failures involve horizontal and vertical 

movements of the liquefied soils and any overlying crust of non-liquefied soils. The chaotic 

nature of flow failures is such that estimation of the magnitude of displacement is not reasonable. 

Global stability analyses as described in Section 4.2 were conducted to evaluate post-liquefaction 

instability due to the reduction in shear strength of the liquefiable soils at the project site. The 

analyses suggest that portions of the project site can experience lateral spreading and/or flow 

sliding events under design seismic and post-liquefaction condition. 

4.2 SLOPE STABILITY EVALUATION 

4.2.1 General Causes 

Documents provided by WSDOT present a history of slope instability of the Victor area along 

SR 302, between milepost 4.40 to 4.79. After reviewing the information provided by WSDOT, 

publicly available LiDAR imagery, and our field explorations, it has become apparent that 
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several key factors are contributing to the instability of the soils underneath SR 302. Some of 

these factors are: 

• Loose weak soils to about 30 feet deep: The slope failures within the deposits below the 

roadway developed from movement along the contact between the Landslide and fine-

grained Pre-Vashon or Pre-Vashon Lacustrine deposits at around 30 feet below the 

ground surface. 

• Intense Rainfall. Landslide movements have been documented after intense and long 

duration rainfall within the study area. Significant rainfall leads to elevated groundwater 

levels and increased surface runoff. Both of these conditions cause erosion of the face 

and increase the potential for localized failure on the slope face. Additionally, increases 

in pore-water pressure (saturated material) could lead to a reduction in the shear strength 

of the soils. 

• Rapid drawdown: The soils at the toe of this slope may also be weakened due to rapid 

drawdown after the tides recede, as the pore pressures cannot dissipate as quickly as the 

sea level drops. These events reduce the shear strength of the soils which leads to 

increased instability. A.P. Kilian (WSDOT) identified static liquefaction as a potential 

slope instability trigger due to rapid drawdown in a letter dated September 19, 1991, by 

R.G. Finkle and A.P. Kilian. 

• Fluvial/wave erosion of the slope toe. We observed evidence of slope erosion associated 

with wave action along the waterfront. Erosion that causes the toe of the slope to become 

over-steepened will increase instability of the slope by reducing the resisting forces at the 

toe of the slope and could result in roadway embankment failures and/or movement of the 

ancient slide. 

• Overly steep slopes, as observed at Slope 3035 above the roadway in the field and at 

select areas below the roadway near Slope 177 and slope 178 in the field. 

• Earthquake shaking, as documented during the Nisqually earthquake event. 

• Slope Creep. In addition to the factors contributing to the instability observed at the 

roadway, slope creep of the ancient slide at Slope 177 is a possible driving factor related 

to the frequent slide events at SR 302. WSDOT proposed that the ancient slide is a flow 

slide in a letter dated April 1, 1977, by R.V. LeClerc. Our review of the inclinometer data 

provided by WSDOT indicates slight movement of this ancient slide, about a tenth of an 

inch, at about 50 feet below the ground surface in H-6 between 2002 and 2003. However, 

during our short monitoring period we did not observe similar movement. 
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4.2.2 Slope Stability Back Analysis 

To verify the assumed geometry, soil properties and the trigger events of the observed landslides, 

HWA conducted slope stability modeling of the geologic cross section A-A’. HWA modeled the 

surface of the slope using publicly available topographic information (surveying of the area was 

not performed) and developed the subsurface profile using information collected during our field 

exploration and from the boring logs provided to us by WSDOT. The soil shear strength 

parameters were determined based on shear strength testing and empiric correlations, where 

possible. A weak layer was added to simulate the slide plane observed in the inclinometer data. 

HWA adjusted the modeled parameters to bring the factor of safety of the slope to approximately 

1.0 for the modeled slope cross section under static high groundwater conditions at the site. The 

soil parameters used to represent the existing conditions in our model are presented in Table 

4.2.2 below. 

Table 4.2.2: Slope Stability Modeling Soil Parameters 

Soil Unit / Material 
Unit Weight 

(pcf) 

Cohesion 

(psf) 

Friction Angle 

(degrees) 

Fill 120 0 34 

Landslide Deposits 115 0 33 

Pre-Vashon Deposits 130 0 36 

Pre-Vashon Lacustrine Silts 130 2000 21 

Pre-Vashon Till 140 1000 40 

Vashon Till 135 1000 40 

Post-Liquefaction Residual 

Strength of Soils 
110 0 12 

Slide Plane / Weak Layer 100 0 21 

Lightweight Cellular Concrete 30 500 35 

Aggregate Shafts 110 0 40 

Riprap 135 0 33 
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4.2.3 Static Stability 

The stability of slope was evaluated, under static loading conditions, using limit equilibrium 

methods utilizing the computer program Slide2 (Rocscience, 2022). Limit equilibrium methods 

consider force (or moment) equilibrium along potential failure surfaces. Results are provided in 

terms of a factor of safety, which is computed as the ratio of the summation of the resisting 

forces to the summation of the driving forces. Both Spencer’s method and Janbu’s simplified 

methods for circular and non-circular failure surfaces were considered. Where the factor of 

safety is less than 1.0, instability is predicted. With limit equilibrium, the shear strength available 

is assumed to mobilize at the same rate at all points along the failure surface. As a result, the 

factor of safety is constant over the entire failure surface. 

The results of the static slope stability modeling are shown in Appendix E, Figure E-1. Per 

Section 10.3.1 of the GDM, the design factor of safety for static slope stability should be 1.25. 

Factors of safety greater than 1.0, but less than 1.25 were calculated under the modeled static 

conditions. These results do not meet the minimum design factor of safety for slopes as 

recommended on the WSDOT GDM; however, they do indicate that under static conditions the 

slide area is relatively stable. 

4.2.4 Static High Groundwater Stability 

When modeling for high groundwater conditions along geologic cross section A-A’ the factor of 

safety decreases to approximately 1.0 indicating that fluctuations in the groundwater table is the 

primary cause for instability. Both Spencer’s method and Janbu’s simplified method were used 

in this evaluation and both circular and non-circular failure planes were evaluated. The results of 

the saturated slope stability model are shown in Appendix E, Figure E-2. Under these loading 

conditions, factors of safety generally closer to 1.0 were calculated within the soils below the 

roadway, indicating that slope failures are more likely to occur when the soil becomes saturated. 

Variations were observed in the factor of safety under these conditions based on the modeled 

water level for North Bay. When the water level in North Bay is increased to simulate high tides 

the factor of safety also increases under static and high groundwater conditions, which reflects 

the additional resisting force provided by the weight of the water along the beach during high 

tides. When the tides recede this water level lowers and the factor of safety decreases, which 

reflects the reduction in resisting forces as the water level drops in the bay. This behavior 

observed in our model is consistent with the documents we reviewed for this report which 

indicated that failures often occur after unusually high “King” tide events. These events reduce 

the shear strength of the soils, which leads to increased instability. 

Preliminary Geotechnical Report 22 HWA GEOSCIENCES INC. 



   

    

       

    

              

              

              

           

               

               

              

              

                

                

    

              

            

            

               

                  

              

              

              

                

            

       

     

  

              

               

              

              

                  

                    

                 

                

                

                  

              

June 30, 2023 

HWA Project No. 2022-043-21 

4.2.5 Pseudo Static Stability 

The stability of the slope along geologic cross section A-A’ was also evaluated using pseudo-

static methods to evaluate the response of the slope under earthquake loading. Both Spencer’s 

method and Janbu’s simplified method were used in this evaluation and both circular and non-

circular failure planes were evaluated. Pseudo-static slope stability analyses model the 

anticipated earthquake loading as a constant horizontal force applied to the soil mass. For our 

analyses, we used a horizontal seismic coefficient of 0.273g, which is one-half of the peak 

ground acceleration (PGA). The results of the pseudo-static slope stability model are shown in 

Appendix E, Figure E-3. Under pseudo-static loading conditions, factors of safety less than 1.05 

were calculated for the roadway slope and the ancient slide. This suggests that slope failures are 

expected to occur as a result of the design earthquake under the current slope configuration. 

4.2.6 Post Liquefaction Stability 

The soil geometry along geologic cross section A-A’ was also evaluated under post liquefaction 

conditions. Post liquefaction conditions were modeled by assuming static loading, and reduced 

residual strength parameters for the liquefiable soil layers. Liquefiable soils were encountered 

within the Landslide and Pre-Vashon deposits below the water table. These deposits appear to be 

thinner near the head of ancient slide and become thicker at the base of the slope below the 

roadway. Both Spencer’s method and Janbu’s simplified method were used in this evaluation and 

a circular and non-circular failure plane passing through these weakened layers. The results of 

the post liquefaction slope stability model are shown in Appendix E, Figure E-4. Post 

liquefaction analysis yields a factor of safety of less than 1.0. The analyses suggest that failure 

surfaces under post-liquefaction condition can extend beyond the roadway section and that 

lateral and/or flow failure could be anticipated. 

4.3 SLOPE INSTABILITY MITIGATION OPTIONS 

4.3.1 General 

Based on our review of the existing documentation provided by WSDOT, the frequent settlement 

related distress of the roadway near Slope 177 was suspected to be primarily driven by 

fluctuations of groundwater levels caused by high tide and heavy rains. This assertion is 

supported by our modeling which indicates that increases in the groundwater level decrease the 

factor of safety for the slopes below the roadway to less than 1.0 or about 1.0. Our modeling 

indicates that the ancient slide has a factor of safety of about 1.1 for the steeply slope area at the 

headscarp and about 1.2 for the shallower slope within the main body of the ancient slide near 

the roadway under static conditions. During our site walks we observed that many of the trees 

within the slide area are slightly titled which may indicate slope creep within the ancient slide 

area. Slope creep is caused by insufficient resisting forces at the base of a slope and manifests a 

very slow, very gradual downslope movement of soil which can be observed through tilted 
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electricity/phone poles, trees, or other object secured into or on a hillside. Because the toe of the 

slope is located along the shoreline, erosion may be removing material which would very 

gradually reduce the resisting forces at the base of the slide. Our inclinometer data indicates that 

the ancient slide upslope of the roadway did not appear to move during this study period (slope 

inclinometer H-6-01. However, slope inclinometer HWA-7Si-23 showed a deep-seated 

movement at about 25 feet bgs. It should be noted that as the slopes below the roadway fail or 

are eroded away the resisting forces at the base of the ancient slide are reduced, which may cause 

the slope to creep at rate that requires long term data collection to observe. 

At slope 178 our model indicates that the factor of safety is generally close to 1.15 within the 

steep cut above the roadway, and 1.02 within the slopes just below the roadway. These potential 

failure surfaces may explain the tension cracking observed during our site walks, or they may be 

related to the deep seated movement observed in the inclinometers H-3-01 and H-4-01. Our 

understanding is that the last significant failure at Slope 178 was caused by the Nisqually 

earthquake in 2001. The deep-seated movement may be a result of continued movement of the 

slope after the Nisqually earthquake. It is common for slopes that fail under seismic loads to 

develop weak layers/shear planes where the strength of the soil is reduced to its residual strength. 

Movement was not observed in HWA-11Si-23 in the area indicating that the inclinometer was 

either installed outside the slide plane or that movement in this area could be limited to within 

the slopes below the roadway. 

Our analysis of both Slopes177 and Slope 178 indicates that the factor of safety decreases below 

1.0 under pseudo static conditions. Without mitigation it is likely that a seismic event could 

cause slope failures similar or more significant to what was observed in 2001, depending on the 

magnitude of the seismic event. Additionally, slope stability analyses indicate that the roadway 

could experience lateral spreading and/or flow sliding as a result of a seismic event. 

Most of the recommendations presented in the following sections (Sections 4.3.2 through 4.36) 

are considered ground improvement mitigation measures, which are not required to be evaluated 

or designed for the design seismic event. However, HWA evaluated these options under seismic 

scenarios to have a better understanding of the expected response of each solution under the 

design seismic event. 

HWA and WSDOT brainstormed a list of potential mitigation options that could be implemented 

for this project and options that advanced beyond HWA and WSDOTs initial screening are 

presented in the following sections. Other options that were not considered included replacing or 

realigning the roadway, multi-span bridge construction, excavation and removal of the larger 

ancient slide mass, installation of buttresses/toe berms. These options were not considered due to 

factors such as implementation feasibility, cost, design effort, right-of-way limitations, and 

permitting requirements or potential environmental impacts. 
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Permitting along beaches in Washington can be challenging due to the anticipated impacts to the 

environment when work will severely impact or modify beaches. Securing permits for strategies 

such as a roadway realignment, or extensive excavations would likely require environmental 

impact studies, right-of-way acquisition, as well as the review and approval of the proposed 

mitigation measures by multiple agencies to secure permits. 

A discussion of the selected mitigation options is presented in the following sub-sections. Each 

section includes a discussion of the analysis of the proposed mitigation methods, the potential 

pros and cons, approximate extents where the improvement should be implemented, and 

preliminary cost estimates related to construction. The preliminary cost estimates do not include 

costs related to unknown costs such as design efforts, permitting, and right of way acquisition. 

The discussions regarding mitigation strategies generally focus on contextualizing full vs partial 

mitigation strategies. A partial mitigation strategy improves the factor of safety of the slope 

stability under static conditions, but does not address the deep-seated issues noted at the site and 

also may not fully improve it above the factor of safety above WSDOT’s design guidance of 

1.25 for static conditions. Slope failures during a seismic event could be expected with partial 

mitigation measures. A full mitigation strategy works to address the deep seated issues and also 

improves the factor of safety above WSDOT’s design guidance for slopes under static and 

seismic conditions. 

4.3.2 Drainage Improvements 

Fluctuating groundwater levels within the study area appears to be the primary cause of frequent 

instability within the slopes below the roadway, particularly near Slope 177. Seepage forces act 

to increase the driving forces on a landslide. Drainage improvements could reduce the weight of 

the mass tending to cause the material to slide and increase the strength of the materials in the 

slope resisting movement by reducing pore-water pressures. Previous efforts to manage 

groundwater through shallow drainage ditches in this area appear to have been insufficient. 

Our analysis indicates that further lowering the groundwater table by installing horizontal drains 

should improve the stability of the slope to a greater degree than the existing shallow ditches. 

Therefore, we recommend that horizontal drainage be implemented with other potential slope 

mitigation options. Regardless of if horizontal drains are implemented or not, we recommend 

that at the existing drainage facilities within the project corridor be improved. 

Simulating horizontal drainage improvements in our model to lower the groundwater level to 2 

feet above the MHHW (Mean Higher High Water) elevation of approximately 12 feet AMSL 

(Above Mean Sea Level) generally resulted in increases in the slope factor of safety below the 

roadway. Compared to static high groundwater conditions, the factor of safety for the slopes 

below the roadway generally increased when modeling the groundwater to an elevation of 14 

feet AMSL at the shoreline and extending the lowered water level approximately 150 feet east of 
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the shoreline at about a 2% slope. A greater improvement in stability was observed if the drains 

were extended beyond the headscarp of the ancient slide, approximately 600 feet east of the 

shoreline. 

Horizontal drains are not required to be designed for seismic loads as they are ground 

improvement and not structures. However, HWA did evaluate the stability of the slope under 

pseudo static conditions with a lowered groundwater table and observed that the drainage 

improvements did not improve the factor of safety ancient slide or the slopes below the roadway 

above 1.05. Under post-liquefaction conditions the increase to the factor of safety was less 

significant and slope instability should be anticipated during a seismic event. 

Horizontal drains should be considered a partial mitigation technique and it is unlikely that they 

can fully stabilize the roadway slope or the larger ancient slide without being combined with 

other mitigation options. Overtime continued natural movement within the subsurface soils will 

likely reduced performance of the drains and can eventually lead to failure. However, horizontal 

drains are a lower cost option and easier to construct relative to other mitigation options. Based 

on our conversations with WSDOT, the permitting process for working along the shoreline for 

North Bay is also not anticipated to be as challenging as other potential mitigation options, and 

the impacts to roadway users during construction are anticipated to be less extensive. 

Horizontal drains will require periodic maintenance and should be designed so that they can 

easily be maintained, but also so that the flow of water is managed to prevent accelerated erosion 

of the beach. Horizontal drains should also be designed to resist corrosion and to minimize 

possible backflow into the drains. Pavement maintenance such as a crack seal and slurry coating 

program should be performed prior to each winter season to prevent accelerated deterioration of 

the pavement. Pavement cracks that are left unfilled may increase the pore water pressure within 

the subsurface soils and could lead to increased instability. 

Detailed information about the soil and groundwater conditions would be required to properly 

model subsurface groundwater flows to identify the most effective spacing and installation 

pattern for horizontal drains. A common approach is to install the drains with a wide spacing, for 

example 100 feet, and evaluate the groundwater flow out of the drains and install additional 

drains within more closely space intervals, such as 25 to 50 feet, in areas where the groundwater 

flow observed is insufficient to lower the groundwater table. Horizontal drains can also be more 

challenging to install in sandy soils, especially beyond about 200 feet. Since this length would 

extend beyond WSDOT’s right of way we also anticipate that longer lengths would require 

additional permitting and access agreements. These additional factors are unknown and could 

vary depending on when the project moves to construction, so they are not included in our cost 

estimate. 

We estimate that the cost to install horizontal drains between mile post 4.40 to 4.70 at Slope 177 

could range from approximately $410,000 to $1,650,000 for installation lengths of between 150 
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feet to 600 feet, spaced every 25 feet as the basis for our estimate. We estimate that the cost to 

install horizontal drains in the same pattern from mile post 4.70 to 4.79 at Slope 178 could range 

from approximately $140,000 to $530,00. 

4.3.3 Lightweight Cellular Concrete and Horizontal Drainage 

Lightweight cellular concrete fill (LCC) and horizontal drainage could be used to improve the 

local stability below the roadway by reducing the driving forces on the slopes. LCC has already 

been used at the site in conjunction with shallow drainage improvements constructed in 2017. 

Based on our discussions with WSDOT and our observations at the site, this approach has 

reduced the maintenance frequency in this area of the slide. 

Under static conditions our model indicates that replacing approximately 5 feet of the existing 

material with LCC increases the stability of the material below the roadway. Increasing the LCC 

thickness further improved the stability of the roadway; however, we anticipate that replacing 

existing material beyond a depth of about 10 feet will become impractical. Lightweight Cellular 

Concrete and other lightweight fills are not required to be designed for seismic loads as they are 

ground improvement and not a structure. However, HWA did evaluate the stability of the slope 

under pseudo static and post liquefaction conditions and observed that the LCC did little to 

improve the overall stability of the slope in our model. 

The granular soils below the roadway have shifted and settled due to erosion of the toe or due to 

slope creep and tension cracks have been observed reflecting through to the pavement. LCC 

would reduce driving forces on the roadway slope, but we also anticipate that it would provide a 

more stable subgrade for the pavement that would be more resistant to reflection cracking. A 

strong subgrade would extend the life of the roadway pavement. Our modeling indicates that 

replacing just the lane on the shoreline side would be sufficient to increase the factor of safety to 

about 1.25 under static conditions but we recommend that both lanes be replaced to maximize 

improvements to the road subgrade. 

If LCC is selected, it should be paired with horizontal drainage to the greatest extent practical. 

The scope for LCC placement should include time to replace the nonfunctioning drainage 

culverts and improve the existing drainage ditch to improve drainage similar to the work 

performed by WSDOT in 2017. LCC should be considered a partial mitigation technique and it 

is unlikely that they can fully stabilize the roadway slope or the larger ancient slide without being 

combined with other mitigation options. 

We anticipate that removing the existing roadway subgrade and placing LCC will require 

temporary closures of at least one lane of the roadway during placement. Pavement maintenance 

such as a crack seal and slurry coating program should be performed prior to each winter season 

to prevent accelerated deterioration of the fill and pavement. Pavement cracks that are left 

unfilled may increase the pore water pressure within the LCC or the slope and lead to increased 
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instability. Lightweight cellular concrete fill placed at the roadway will not reduce the driving 

forces of the ancient landslide, but may reduce the resisting forces. Our modeling indicates that 

up to 10 feet of fill will not have significant impacts on the stability of the ancient slide mass. 

However, impacts to the ancient slide at depths beyond 10 feet were not evaluated and excessive 

replacement of the existing soils with LCC may reduce the resisting forces of the slide which 

could result in unanticipated impacts to stability. 

In addition to the potential mitigation benefits, this mitigation option is conducive for allowing 

the roadway to be widened to accommodate multimodal mobility improvements. The lightweight 

LCC fill could be placed on the shoreline side to expand the roadway without significantly 

increasing the driving forces at the edge of the slopes in many areas. Removing and replacing the 

existing material may also reduce the driving forces on the slopes; however, areas where material 

is removed should be modeled to evaluate if the removal of material may also reduce the 

resisting forces for areas upslope of SR 302. 

Because portions of the estimate area for Slope 177 have already been improved with LCC fill 

from about MP 4.60 to 4.65 we estimate the extent of the remaining work would be 

approximately 1,400 linear feet. To replace both lanes of SR 302 within this area would require 

approximately 6,200 cubic yards of LCC fill and would cost approximately $780,000 for both 

lanes. To replace both lanes of SR 302 within the estimated area for slope 178 would require 

approximately 6,200 cubic yards of LCC fill and would cost approximately $310,000 for both 

lanes in this area. 

4.3.4 Shoreline Armor or Buttressing and Drainage 

The erosion caused by tidal movements at the shoreline immediately below the roadway is likely 

a contributing factor causing the slopes to steepen. As the slopes become steeper the factor of 

safety decreases for the slopes below the road because of the reduction of the resisting forces as 

sediment is eroded at the toe of the slope and due to the change in the slope geometry. Armoring 

the shoreline is anticipated to slow the erosion of these slopes and the installation of a buttress at 

the base of the roadway or at the toe of the slide could reduce further regression of the steep 

slopes. 

Previous evaluations have estimated that the toe of the ancient landslide slope is likely located 

about 80 feet off the shoreline below the water surface. As mentioned, permitting along beaches 

in Washington can be challenging due to the anticipated impacts to the environment when work 

will modify beaches. Securing permits to modify beaches often requires extensive evaluations of 

environmental impacts. 

Armoring could include using rip rap, dynamic revetments, or other suitable armoring methods. 

We anticipate shoreline armoring would have minimal impacts to traffic patterns on SR 302; 

however, the permitting process could be challenging, especially for more robust types of armor 
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such as rip rap. Dynamic revetments or cobble berms are typically able to mimic Washington 

beach environments, and are therefore more likely to be permitted, but offer less protection and 

typically require periodic maintenance to restore the protection of the shore. Shoreline armoring 

is unlikely to significantly improve the roadway slope factor of safety on its own and should be 

placed in conjunction with other mitigation options such as lightweight cellular concrete and 

drainage improvements to maximize the increases to stability. It should be noted that slope 

instability due to erosion caused by wave action could be significant throughout the design life of 

the roadway. 

Shoreline armoring is unlikely to significantly improve the stability of the roadway slope during 

a seismic event, but armoring can reduce the rate of shoreline erosion, which is a lead cause of 

slope instability. Accurately modelling the impacts different types of armoring can be 

challenging and but we did observe an improvement to the factor of safety in our slide model to 

about 1.25 by placing a 3 foot thick zone of rip rap approximately 65 linear feet of exposed 

beach. The benefits of shoreline armoring are well known and many of the documents provided 

to us by WSDOT indicate erosion is a likely cause of instability within the SR 302 study area. 

Shoreline armor should be considered a partial mitigation technique and it is unlikely that they 

can fully stabilize the roadway slope or the larger ancient slide without being combined with 

other mitigation options. 

Constructing an exposed buttress along the base of the slope may be a more economical option 

from a materials standpoint, however, the costs associated with acquiring permitting would likely 

include additional studies to evaluate impacts to the environment that may increase the cost of 

implementation. Because these costs are unknown we have not provided a cost estimate for an 

exposed buttress on the beach. 

Riprap has already been used in some areas below slopes 177 and 178. Preliminary cost 

estimates the cost to place a 3 foot thick zone of riprap to be approximately $1,550,000 along the 

entirety of Slope 177 and $490,000 along the entirety of slope 178. 

4.3.5 Aggregate Shafts and Horizontal Drainage 

Based on our conversations with WSDOT we understand they have used aggregate shafts as a 

ground improvement option to mitigate slope instability. The mitigation design consists of 

quarry spall filled drilled shafts. HWA evaluated replacing a significant portion of the landslide 

deposits via the construction of aggregate shafts below the roadway. These shafts would be 

installed by auguring within a cased hole to remove the landslide deposits and replacing the 

removed material with large aggregate such as quarry spalls. The casing is then removed, and the 

aggregate becomes a composite material with the existing soil, which improves the overall shear 

strength of the existing soils. 
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In our models we extended the aggregate shafts approximately 38 feet below the road surface so 

that they are embedded at least 5 feet into the dense/hard Pre-Vashon and Pre-Vashon Lacustrine 

deposits. We assumed that the shafts could be installed with offset tangent spacing resulting in 

about 1 foot of clear space between each pile. Based on this spacing and assuming a 6-foot 

diameter shafts, we estimated the composite properties of the aggregate and soils to model as a 

replacement unit below the roadway. Under static conditions our model indicates that replacing 

about 20 linear feet of the soils below the roadway, measuring from the roadway centerline to the 

shoreline, increases the factor of safety for the roadway slide to greater degree than LCC or 

horizontal drains. 

Aggregate shafts also resulted in a greater increase in the factor of safety in the roadway slope 

under post liquefaction conditions. Because the shafts replace the liquefiable soils below the 

roadway they should not weaken when groundwater fluctuates. In some models there was also a 

modest additional increase to the factor of safety when reducing the height of the shafts to about 

5 feet below the roadway surface and replacing the remaining section above the shafts with LCC. 

The increase in void ratio created by the aggregate shafts could also provide additional resistance 

to issues related to fluctuations in the groundwater level. We anticipate that combining the 

aggregate shafts with horizontal drainage would greatly improve the factor of safety for the soils 

below the roadway. 

Our model indicated that there are some slight improvements to the factor of safety under pseudo 

static conditions, but the general stability remained relatively unchanged. A wider replacement 

area with the aggregate shafts was evaluated by replacing 70 linear feet of landslide deposits 

within WSDOT’s right of way, and improvements to the factor of safety of the ancient slide were 

observed but the slope was not fully mitigated against sliding. To fully mitigate the ancient slide 

area for with aggregate shafts the replacement area would likely extend far beyond WSDOTs 

right of way and would require access to private property or property acquisitions. 

We do not anticipate that aggregate shafts would be a feasible solution to fully mitigate slope 

instability under pseudo static conditions but since aggregate shafts are a ground improvement 

application this is not required. Aggregate shafts should be considered a partial mitigation 

technique and it is unlikely that they can fully stabilize the roadway slope or the larger ancient 

slide without being combined with other mitigation options. 

We anticipate that combining the aggregate shafts with up to 5 feet of lightweight cellular 

concrete and horizontal drainage would greatly improve the factor of safety for the soils below 

the roadway. Including 5 feet of LCC fill would improve the subgrade immediately below the 

roadway. If the aggregate shafts below the roadway settle or shift over time the LCC would help 

mitigate this settlement manifesting within the pavement surface. Additionally, it could be used 

as a method to widen the roadway without installing additional shafts, while the horizontal drains 

would help manage the fluctuations in the groundwater table. Costs for the placement of LCC fill 

Preliminary Geotechnical Report 30 HWA GEOSCIENCES INC. 



   

    

       

                

  

              

                

                 

               

        

                

               

                 

                

              

                 

           

                

               

   

              

                

               

                 

                

                

         

              

               

               

           

                

            

                

                

              

             

                

                

June 30, 2023 

HWA Project No. 2022-043-21 

and horizontal drains are anticipated to be similar to the costs described in Section 4.3.3 and 

Section 4.3.2. 

Installing aggregate shafts will have a greater impact to roadway users compared to horizontal 

drains, LCC, or shoreline armor. We anticipate it would take large size equipment to install the 

casing and drill the shafts which would likely require a lane closure at a minimum with the 

potential of road closure. Additionally, the shafts would require a staging area for equipment and 

a large stockpile of aggregate be available. 

Aggregate shafts could also be used to improve the shear strengths of soils outside of the 

roadway and allow for greater widening of the roadway compared to other mitigation options. At 

Slope 177 our modeling shows that installing 4 rows of 6 foot diameter shafts below the roadway 

along the shoreline side should be sufficient to improve the strength of the soils below the 

roadway and resist continued soil movement under static conditions. The costs to mitigate the 

area within the recent unstable areas, noted as ground cracks on Figure 2, is anticipated to be 

approximately $1,130,000, compared to approximately $2,395,000 for the entire area of 

historical activity between 4.40 to 4.70. At slope 178 the cost is estimated to be approximately 

$775,000 for the same shaft installation geometry between about mile posts 4.70 to 4.79. 

4.3.6 Anchor Systems 

HWA also considered anchor systems as a mitigation option for stabilizing the Victor area 

landslide. These systems utilize anchors such as tie backs or soils nails to apply an external 

restraint which increases the resisting forces on the slide at an anchor point. Hybrid approaches 

combining piles such as H-piles, drilled shafts, or Micro piles could also be used to stabilize the 

slide and the systems can also be paired with meshed netting to help distribute the anchoring 

force. Anchor stabilization is more commonly used to stabilize rockslides but can also be used to 

stabilize the soil mass within a slow-moving landslide. 

An anchor system could be designed to fully mitigate the ancient slide; however, extensive 

modeling and data collection would need to be completed to determine the extents and geometry 

of the larger ancient slide to fully implement this mitigation solution. This would also require 

access agreements to enter into private properties outside of WSDOT’s right-of-way. 

This mitigation option could be reduced to improve just the soil below the roadway, which could 

protect the roadway embankment from tidal erosion. Traditional anchors or advanced techniques 

such as soil nail launching could be used to improve the area immediately below the roadway 

slope. It is likely that these techniques could be implemented with less impact to road users 

compared to lightweight fill or aggregate shafts. This mitigation option is conducive for allowing 

the roadway to be widened to accommodate multimodal mobility improvements but would likely 

need to be combined with additional options to widen the roadway on the shoreline side. This 

option could be used to retain soils upslope of the roadway to support an expansion; however, 
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areas where material is removed should be modeled to evaluate if the removal of material may 

also reduce the resisting forces for areas upslope of SR 302. 

Due to the estimated depth of the slide plane at Slope 177 we modeled the slope anchors as 

micro piles at average spacing of every 15 feet to an average depth of 50 feet. In our model this 

reinforcement pattern was sufficient to raise the factor of safety under pseudo static conditions 

above 1.05. Cost estimating for this mitigation option is approximately $45,000,000 for 225,000 

linear feet of micro piles over about 1,000,000 square feet. At Slope 178 and Slope 3035 the area 

coverage area is not as large and the required installation depths are anticipated to not be as deep 

so grouted soil nails would likely be appropriate and are cheaper than micro piles. Cost estimates 

for approximately to cover approximately 150,000 square feet with soil nails embedded to 40 

feet spaced at 15 feet is estimated to be about $4,000,000 at Slope 177. At Slope 3035 the 

estimated cost for embedding soil nails to 40 feet spaced at 15 feet over about 125,000 square 

feet is $3,400,000. 

4.3.7 Retaining Wall Structure 

Since the sliding plane for the landslide appears to be at a depth of about 30 feet below the 

roadway, HWA also evaluated installing a large retaining wall structure to mitigate the 

settlement events observed in the roadway. A retaining wall structural solution would likely 

involve installation of large diameter drilled shafts through the slide plane into the hard Pre-

Vashon Lacustrine Silt deposits. These shafts would be constructed using cast in place reinforced 

concrete and would likely need to be deeply embedded into the stable soils to achieve sufficient 

resistance to the lateral movement of the slide. The depth of the concrete shafts is anticipated to 

be much deeper than aggregate shafts and additional reinforcement such as tiebacks would be 

required to develop sufficient resistance to the anticipated lateral loads associated with the slide 

mass. 

The mitigation strategies presented in sections 4.3.1 through 4.3.6 are considered ground 

improvements. A retaining wall is a potential structural solution to mitigate the slope instability 

observed at the roadway and would need to be designed to resist the design seismic event. 

Additional modeling, data collection and coordination with the structural designer will be 

required to determine the geometry, orientation, and feasibility of the required structural 

solution. Based on the dimensions of the larger ancient slide, the depth of the observed slide 

plane, and the proximity to a mapped fault trace we would expect that implementation of a 

structural solution to mitigate the observed soil movements would be challenging and likely cost 

prohibitive. 

Our modeling indicates it would be challenging for a standalone wall to be able to support the 

roadway under pseudo static conditions at Slope 177. The wall was modeled below the roadway 

with 5 rows of tiebacks embedded 120 feet . The model indicates that slopes within the 

immediate vicinity of the roadway could be stabilized with a retaining wall, but the large ancient 
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slide may fail through the road. The cost estimate for this wall along Slope 177 is approximately 

$120,000,000. Based on this estimate it is unlikely that a retaining wall will be cost effective at 

this location. It should be noted that a retaining wall should be design by structural engineer and 

the evaluation we are performing for this study is for a conceptual 

For slope 178 our modeling indicates that a tie-back wall constructed below the roadway would 

also be challenging. A similar wall as described for Slope 177 could be constructed at this 

location, but our modeling indicates that the steep slopes above the roadway would need to be 

cut shallower to reduce the loading on the retaining wall under pseudo static conditions. We 

estimate the cost for a retaining wall in this area to be approximately $46,000,000. 

Based on this estimate it is unlikely that a retaining wall will be cost effective at this location. 

This mitigation option could allow the roadway to be widened to accommodate multimodal 

mobility improvements. Shorter retaining walls may be a more appropriate option in other more 

stable areas to facilitate expanding the roadway. This option could be used to retain short, 

shallow slopes in areas upslope of the roadway to support an expansion. Retaining walls could 

also be considered downslope of SR 302 but would likely require more robust designs than walls 

upslope. Areas where material is added or removed should be carefully modeled to evaluate if 

the changes reduce the resisting forces or increase the driving forces for areas along SR 302. 

Drainage of the material is also critical to retaining wall design and horizontal drains should be 

included with this mitigation strategy. Other methods to control drainage include drainage 

tunnels, high permeability backfill, or French drains may also be needed to manage drainage 

behind the wall where practical. 

It is important to note that the design of retaining walls should be carried out by a qualified 

structural engineer. The evaluation being performed for this study is a conceptual evaluation, 

which means it serves as an initial assessment and does not involve detailed design. 

4.4 GEOTECHNICAL SCREENING MATRIX AND RECOMMENDATIONS 

4.4.1 Geotechnical Screening Matrix 

In addition to the slope stability analysis conducted to evaluate the potential mitigation options, 

HWA evaluated these options using a screening scoring matrix which was developed based on 

feedback from meetings with community leaders and WSDOT. A description of the screening 

criteria is presented on Figure 5A, and the scoring matrix for each slope is presented on Figure 

5B and Figure 5C. 

Horizontal drains combined with lightweight cellular concrete fill (option #2 on the screening 

matrix) scored the highest in the screening matrix for Slope 177, as shown in Figure 5B. Both of 

these individual mitigation strategies improve slope stability, but the combination of the two 

offers a greater improvement to the stability of the roadway relative to the costs and impact to 
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roadway users during construction. LCC and drainage improvements are a proven cost-effective 

way to improve the stability of SR 302 under static conditions within the vicinity of the Victor 

area slide and are also conducive to some expansion of the roadway to support multimodal 

mobility without other significant design efforts. LCC can also be used in other areas outside the 

Victor area slide to expand the roadway and will likely require less design effort relative to other 

options. 

Aggregate shafts (option #4) and drainage improvements (option #2) have a tied score on the 

screening matrix for Slope 177. The installation of aggregate shafts will improve the stability of 

the slopes below SR 302 at Slope 177 and Slope 178. Aggregate shafts would likely be more 

expensive and have a greater impact to roadway users during construction compared to LCC and 

horizontal drains. However, these shafts have been successfully used by WSDOT on other 

landslide mitigation projects and are a more robust option compared to LCC or horizontal drains. 

They offer an excellent opportunity to improve the subsurface soil underneath SR 302 by 

removing the weak layers and replacing them with materials that have much higher shear 

strengths. Aggregate shafts are anticipated to allow for a greater expansion of the roadway 

towards the shoreline side relative to horizontal drains and LCC. LCC could also be used in 

conjunction with these shafts to further expand the roadway. Aggregate shafts are a robust 

improvement and are likely not a cost-effective option for expanding the roadway in areas where 

the slopes appear stable. 

Option #3, shoreline armor, scored in 3rd place at Slope 177 and 178. Controlling the erosion of 

the slopes below SR 302 with shoreline armor is important for the long-term stability of the 

roadway. Many slopes along the shoreline are very steeply sloped and the exposure to the tides 

could accelerate the erosion process, resulting in slope instability of the roadway embankment. 

Permitting shoreline erosion control could be challenging and does not allow for the expansion 

of the roadway without the implementation of other mitigation options. Due to the anticipated 

level of effort for permitting and the possible maintenance requirements this option would likely 

take more time to implement relative to other options. These factors lowered the overall score of 

the shoreline armoring, but it should be strongly considered for the long-term stability of the 

roadway and implemented where possible. 

Retaining walls (option#5) and anchoring the slopes (option #6) are both robust mitigation 

options that can be implemented within the Victor area slide and in other areas to expand the 

roadway, but also have the highest cost. Removing or adding materials by anchoring the slopes 

or installing retaining structures around the SR 302 area can improve the stability of the roadway 

and allow for expansion; however, both also require additional design efforts to be properly 

implemented. Additionally, these two options also have greater impacts to roadway users during 

construction and may take longer to implement compared to other options, they may also require 

access to property outside of WSDOT’s right-of-way to be properly implemented. Because of 

these factors anchored slopes and retaining walls scored somewhat lower in the screening matrix. 
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Compared to other options, these options are more robust and could be designed to fully mitigate 

slope instability. However, their implementation may take longer due to the higher level of 

design efforts required, as well as associated permitting requirements. 

4.4.2 Slope Mitigation Recommendations 

Until the instability observed at the noted slopes is mitigated, we recommend that inclinometer 

and groundwater data be collected from the site twice a year, once before and once after the 

winter season to monitor for signs of increasing instability. In the case of Slope 177, monitoring 

over a longer period could especially be used to determine if the ancient slide is undergoing 

slope creep. LiDAR mapping of the slopes during these visits could be used to evaluate changes 

in these slopes and would also be particularly useful at Slope 3035 since the area is inaccessible 

to conventional methods to collect geotechnical information about the slope. 

The inclinometer data obtained from Slopes 177 and 178 indicates that the slopes within the 

roadway at both locations are moving. Therefore, it can be expected that this behavior will 

continue until mitigation measures are implemented. 

Slope 177 

Existing reports document a long history of instability at Slope 177. Tension cracking was 

observed reflecting through the pavement and in the slope below the roadway during our site 

visits and movement was observed in the inclinometers installed at the site about a depth of 30 

feet bgs. 

Combining the results of the slope stability analysis and the screening matrix, it is our 

recommendation that for Slope 177 horizontal drains combined with lightweight cellular 

concrete fill (option #2) could be implemented as a partial mitigation solution for the static 

loading conditions. Aggregate shafts (option #4) could be implemented as a full mitigation for 

static conditions but at a higher cost and greater impacted to roadway users. A full mitigation 

solution for the static, pseudo static, and post liquefaction loading conditions would be a much 

higher cost but could be achieved by implementing anchored slope stabilization with drainage 

(option #6). 

Slope 178 

Our inclinometer data indicates that there is a deep seated movement at about 30 feet bgs, a 

similar depth to Slope 177. Combining the results of the slope stability analysis and the screening 

matrix, it is our recommendation that for Slope 178 aggregate shafts (option #4) be implemented 

as a full mitigation for static conditions. Since the deep seated instability may have been initiated 

by the Nisqually earthquake it should be noted that Aggregate shafts would not be a full 

mitigation option for the pseudo static or post liquefaction loading conditions; however, as stated 
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previously ground improvements are not required to be designed for seismic events. A benefit of 

the aggregate shafts is that removing the existing material to place the quarry spalls would 

remove the weak soils along the slide plane and improve the strength of the material below the 

roadway. 

Horizontal drains combined with lightweight cellular concrete fill (option #2) could be 

implemented as a partial mitigation solution for the static loading conditions if aggregate shafts 

are not used. LCC fill would modernize the existing lightweight wood fill, which over time will 

degrade and eventually lead to deformations manifesting at the roadway surface. A full 

mitigation/long term solution for the static, pseudo static and post liquefaction loading conditions 

could be achieved by implementing anchored slope stabilization with drainage (option #6). 

Slope 3035 

Our understanding of Slope 3035 is that shallow planar slides have been observed at this site 

originating from the steep slope above the roadway. Existing information for this slope is limited 

to a few photos of a shallow slide in 2011 and our review of historical images in Google Earth. 

that the slope area at this location is inaccessible to typical drilling equipment therefore, no soil 

borings were planned for this area. Reviewing publicly available LiDAR and topographic 

imagery for Slope 3035, the steep slope appears to be hummocky which is evidence of past 

slides originating above the road. 

Recommendations for this slope are based on limited surficial information and should be 

reviewed with subsurface information. Based on our understanding of the slope and our 

observations of the area anchored slope stabilization (option #6) is likely the best mitigation 

option for this area to address the steep slopes and risk of shallow slides. 

4.4.3 General Construction Considerations 

The frequent distress of the roadway appears to be primarily driven by fluctuations in local 

groundwater levels related to high tides and heavy rains and we recommend that work to 

mitigate the slide and expand the roadway take place between the late spring and early fall. 

Heavy rains related to high groundwater conditions are common during the late fall, winter, and 

early spring in the pacific northwest and should be carefully considered when considering and 

implementing any mitigation option at the Victor Area Slide. 

Groundwater levels observed during our study ranged from approximately 8 to 12 feet below the 

roadway and were encountered at shallower depths closer to North Bay. The contractor should 

be prepared to manage groundwater in excavations deeper than 5 feet, excavations up to about 12 

feet can likely be managed with sumps and pumps during dryer times of the year. Any 
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excavation deeper than 12 feet will likely require dewatering and shoring designed to control 

sloughing of the sandy soils at the site. 

Our review of existing documentation revealed that a previous attempt to develop some of the 

private property east of SR 302 may have triggered a slide event. Large or heavy equipment, 

construction stockpiles, or other potential loads and sources of vibration may increase the driving 

forces on the slopes in the area and should be considered when selecting and implementing a 

mitigation strategy. Removal of material for improvements can reduce the resisting forces of the 

slide. Because slopes 178 and 3035 have existing developments upslope we recommended that a 

preconstruction survey of these developments be performed and periodic settlement monitoring 

of these structures be part of the project. 

Most sections of SR 302 within the Victor Slide vicinity do not have a shoulder, and both sides 

of SR 302 are typically either steeply sloped or function as a drainage ditch to channel 

groundwater and runoff under the road. These conditions will impact factors such as construction 

staging and traffic control within the area and should also be considered when selecting a 

mitigation strategy. 

5.0 CONDITIONS AND LIMITATIONS

We have prepared this report for the Washington Department of Transportation and Parametrix 

for use in evaluation of this project. The conclusions and interpretations presented in this report 

should not be construed as our warranty of subsurface conditions at the site. Experience has 

shown that soil and ground water conditions can vary significantly over small distances and with 

time. Inconsistent conditions can occur between explorations that may not be detected by a 

geotechnical study of this scope and nature. 

Within the limitations of approved scope, schedule and budget, HWA attempted to execute these 

services in accordance with generally accepted professional principles and practices in the fields 

of geotechnical engineering and engineering geology at the time the report was prepared. No 

warranty, express or implied, is made. 

HWA does not practice or consult in the field of safety engineering. We do not direct the 

contractor’s operations and cannot be responsible for the safety of personnel other than our own on 

the site. As such, the safety of others is the responsibility of the contractor. However, the contractor 

should notify the owner if any of the recommended actions presented herein are considered unsafe. 

We appreciate the opportunity to provide geotechnical services on this project. Should you have 

any questions or comments, or if we may be of further service, please do not hesitate to call. 

Sincerely, 
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Figure 5A - Mitigation Options Scoring Criteria 
SR 302 Victor Area Study - Level 2 Screening 

Categories Descriptions Measures Metrics Scoring 

Safety/Resiliency 

Improves the stability of the roadway to resist sliding and therefore reduce road 

closures. Slope stability factors of safety should be assessed based on section 7 of 

the WSDOT Geotechnical Design Manual and will depend on overall the design 

considerations for the proposed landslide mitigation. For example, a score of 1 

may improve the stability of the slope by managing increasing groundwater but 

does not significantly improve the stability of the slope during a seismic event. 

Slope Stability 

Slide factor of safety under likely scenarios 

such as increases in groundwater levels, 

seismic events, and post liquefaction 

residual strength. 

0 – Roadway stability unimproved 

1 – Marginal roadway stability improvement but does not meet the minimum factor of 

safety for each likely scenario 

2 – Improves stability of the roadway for likely scenarios 

3 – Improves stability of the roadway and the large ancient slide for likely scenarios 

Design Effort Required 

Design effort required to evaluate, analyze and designed the mitigation 

alternatives. This effort could included seismic design, ground improvement, 

lateral earth loads, slope analysis, etc 

Design efforts Level of effort 

1 – > 500 hour 

2 – 160 to 500 hours 

3 – < 160 hours 

Erosion Control 

Protects the roadway embankment/slope from erosion due to wave action, flood, 

and tides. Erosion causes the slope to lose its soil retention properties, resulting in 

the loss of road shoulder and compromising the travel lane’s stability. 

Exposed Surfaces 

to wave action, 

flood and ties. 

Qualitative - Protection of the slopes below 

the roadway from erosion 

1 – Low or no protection 

2 – Moderate protection 

3 – High protection 

Multimodal Mobility 

Will the proposed mitigation method be conducive to expanding the roadway for 

different travel modes (walking, biking, etc.) without requiring additional 

engineered structures or significant additional efforts during construction 

Roadway shoulder 

width on each side 

of the road 

Additional shoulder width (feet) 

0 – Shoulder cannot be improved without additional efforts 

1 – Shoulder can be expanded up to 2½ feet 

2 – Shoulder can be expanded up to 5 feet 

3 – Shoulder can be expanded up to 7½ feet 

Environment 
The impact of disturbing of sensitive areas (wetlands, cultural areas, flood 

hazards, wildlife habitat, etc.) on the environment 
Permittable 

Qualitative – Level of effort and likelihood 

of acquiring all necessary permits 

1 – High effort, low probability of acquiring permits 

2 – Low effort, low probability of acquiring permits 

2 – High effort, high probability of acquiring permits 

3 – Low effort, high probability of acquiring permits 

Mitigation method, maintenance intervals and level of effort required (do 

Maintenance 

intervals 
Years between maintenance cycles 

1 – 1 year or less 

2 – 1 to 5 years 

3 – 5 years or more 

Maintenance nothing, restricted access, equipment, etc.). This category also factors in impacts 

to the roadway users, such as roadway closures, during maintenance. 
Maintenance effort 

Qualitative - Maintenance level of effort 

and impacts to roadway users 

1 – High effort 

2 – Moderate effort 

3 – Low effort 

Cost/Implementation Planning level costs, including potential right of way (ROW) acquisition. 

Cost Planning Level Cost Estimate 

1 – > $5,000,000 

2 – $1,000,000 to $5,000,000 

3 – < $1,000,000 

Detours/Delays 

during 

construction 

Estimated hours of additional delay during 

construction 

1 – Large impacts during construction 

2 – Moderate impacts during construction 

3 – Minimal to no impact during construction 



Figure 5B - Mitigation Options Scoring Matrix 
SR 302 Victor Area Study - Level 2 Screening No Build 

#1 Drainage 

Improvements Only 

#2 

Lightweight Fill + 

Drainage 

#3 

Aggregate-Filled 

Drilled Shafts + 

Drainage 

#4 

Shoreline Armor + Drainage 

#5 Shoring 

Wall + Drainage 

#6 

Anchored slope 

stabilization + 

Drainage 

Measures Metrics Scoring 
Score Score Score Score Score Score Score 

Slope Stability Slide factor of safety 

0 – Roadway stability unimproved for any scenario 

1 – Marginal roadway stability improvement but does not meet the minimum 

factor of safety for each likely scenarios 

2 – Improves stability of the roadway for likely scenario 

3 – Improves stability of the roadway and the large ancient slide for likely 

scenarios 

0 1 1 2 1 2 3 

Design efforts Level of effort 

1 – > 500 hour 

2 – 160 to 500 hours 

3 – < 160 hours 

3 3 3 2 3 1 1 

Exposed Surfaces to 

wave action, flood and 

ties 

Qualitative - Toe slope protection 

1 – Low or no protection 

2 – Moderate protection 

3 – High protection 

1 1 1 1 3 1 2 

Roadway shoulder width 

on each side of the road 
Additional shoulder width (feet) 

0 – No improvement to Shoulder 

1 – Shoulder can be expanded up to 2½ feet 

2 – Shoulder can be expanded up to 5 feet 

3 – Shoulder can be expanded up to 7½ feet 

0 1 2 2 1 3 2 

Permittable 
Qualitative – Level of effort and likelihood of 

acquiring all necessary permits 

1 – High effort, low probability of acquiring permits 

2 – Low effort, low probability of acquiring permits 

2 – High effort, high probability of acquiring permits 

3 – Low effort, high probability of acquiring permits 

3 3 3 3 1 2 1 

Maintenance intervals Years between maintenance cycles 

1 – 1 year or less 

2 – 1 to 5 years 

3 – 5 years or more 

1 1 2 2 2 2 2 

Maintenance effort and 

impacts 

Qualitative - Maintenance level of effort and 

impacts to roadway users 

1 – High 

2 – Moderate 

3 – Low 

1 2 3 3 2 3 3 

Cost Planning-level cost estimate 

1 – > $5,000,000 

2 – $1,000,000 to $5,000,000 

3 – < $1,000,000 

3 3 2 2 2 1 1 

Detours/Delays during 

construction 

Estimated hours of additional delay during 

construction 

1 – Large impacts during construction 

2 – Moderate impacts during construction 

3 – Minimal to no impact during construction 

1 3 2 1 2 1 1 

TOTAL 13 18 19 18 17 16 16 



Figure 5C - Slope 178 Mitigation Options Scoring Matrix 
SR 302 Victor Area Study - Level 2 Screening No Build 

#1 Drainage 

Improvements Only 

#2 

Lightweight Fill + 

Drainage 

#3 

Aggregate-Filled 

Drilled Shafts + 

Drainage 

#4 

Shoreline Armor + Drainage 

#5 Shoring 

Wall + Drainage 

#6 

Anchored slope 

stabilization + 

Drainage 

Measures Metrics Scoring 
Score Score Score Score Score Score Score 

Slope Stability Slide factor of safety 

0 – Roadway stability unimproved for any scenario 

1 – Marginal roadway stability improvement but does not meet the minimum 

factor of safety for each likely scenarios 

2 – Improves stability of the roadway for likely scenario 

3 – Improves stability of the roadway and the large ancient slide for likely 

scenarios 

0 1 1 2 1 3 2 

Design efforts Level of effort 

1 – > 500 hour 

2 – 160 to 500 hours 

3 – < 160 hours 

3 3 3 2 3 1 1 

Exposed Surfaces to 

wave action, flood and 

ties 

Qualitative - Toe slope protection 

1 – Low or no protection 

2 – Moderate protection 

3 – High protection 

1 1 1 1 3 2 2 

Roadway shoulder width 

on each side of the road 
Additional shoulder width (feet) 

0 – No improvement to Shoulder 

1 – Shoulder can be expanded up to 2½ feet 

2 – Shoulder can be expanded up to 5 feet 

3 – Shoulder can be expanded up to 7½ feet 

0 1 2 2 1 3 2 

Permittable 
Qualitative – Level of effort and likelihood of 

acquiring all necessary permits 

1 – High effort, low probability of acquiring permits 

2 – Low effort, low probability of acquiring permits 

2 – High effort, high probability of acquiring permits 

3 – Low effort, high probability of acquiring permits 

3 3 3 3 1 2 1 

Maintenance intervals Years between maintenance cycles 

1 – 1 year or less 

2 – 1 to 5 years 

3 – 5 years or more 

1 1 2 2 2 2 2 

Maintenance effort and 

impacts 

Qualitative - Maintenance level of effort and 

impacts to roadway users 

1 – High 

2 – Moderate 

3 – Low 

1 2 3 3 2 3 3 

Cost Planning-level cost estimate 

1 – > $5,000,000 

2 – $1,000,000 to $5,000,000 

3 – < $1,000,000 

3 3 2 2 2 1 1 

Detours/Delays during 

construction 

Estimated hours of additional delay during 

construction 

1 – Large impacts during construction 

2 – Moderate impacts during construction 

3 – Minimal to no impact during construction 

1 3 2 1 2 1 1 

TOTAL 13 18 19 18 17 18 16 
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CONCEPT ONLY.  NOT INTENDED FOR USE AS CHECK BY: PROJECT NO.:MASON COUNTY, WASHINGTON CONCEPTUAL DIAGRAM 
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NOT TO SCALE
FIGURE NO.:DRAWN BY: 
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CONCEPT ONLY. NOT INTENDED FOR USE AS CHECK BY: PROJECT NO.:MASON COUNTY, WASHINGTON CONCEPTUAL DIAGRAM 
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NOT TO SCALE
FIGURE NO.:DRAWN BY: 

RETAINING WALL CFSR 302 VICTOR AREA STUDY 6FWITH TIE BACKSCONCEPT ONLY. NOT INTENDED FOR USE AS CHECK BY: PROJECT NO.:MASON COUNTY, WASHINGTON
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APPENDIX A 

FIELD EXPLORATION 



 

  

  
 

 
  

 
 

 

 

 

 

 

 

   

   

   

   

 

  

  

  

  

  

 

 

 

 

 

 

   

   

   

   

   

 

 

  

  

  

  

 

 

 

 

 

 

  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

  

  

  

  

  

  

  

  

  

  

  

  

   

 

  

  

 
 

 

 

 

 

 

 

 
 

 

 
 

 

   

   

   

   

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 
 

 

 

 
 

 

 

 
 

 
 

 

 

 

  

 

  

  

 

 
  
  

    
 

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N-VALUE 

COHESIONLESS SOILS COHESIVE SOILS 

Density N (blows/ft) 
Approximate 

Relative Density(%) 
Consistency N (blows/ft) 

Approximate 
Undrained Shear 

Strength (psf) 

Very Loose 

Loose 

Medium Dense 

Dense 

Very Dense 

0 to 4 

4 to 10 

10 to 30 

30 to 50 

over 50 

0 - 15 

15 - 35 

35 - 65 

65 - 85 

85 - 100 

Very Soft 

Soft 

Medium Stiff 

Stiff 

Very Stiff 

Hard 

0 to 2 

2 to 4 

4 to 8 

8 to 15 

15 to 30 

over 30 

<250 

250 - 500 

500 - 1000 

1000 - 2000 

2000 - 4000 

>4000

ASTM SOIL CLASSIFICATION SYSTEM 

Clay 

Liquid Limit 

50% or More 

Highly Organic Soils 

GROUP DESCRIPTIONS MAJOR DIVISIONS 

Coarse 

Grained 

Soils 

Gravel and 

Gravelly Soils 
Clean Gravel 

(little or no fines) 

More than 

50% of Coarse 

Fraction Retained 

on No. 4 Sieve 

Gravel with 

Fines (appreciable 

amount of fines) 

More than 

50% Retained 

on No. 

200 Sieve 

Size 

Sand and 

Sandy Soils 
Clean Sand 

(little or no fines) 

50% or More 

of Coarse 

Fraction Passing 

No. 4 Sieve 

Sand with 

Fines (appreciable 

amount of fines) 

Fine 

Grained 

Soils 

Silt 

and 

Clay 

Liquid Limit 

Less than 50% 

50% or More 

Passing 

No. 200 Sieve 

Size 

Silt 

and 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

PT 

Well-graded GRAVEL 

Poorly-graded GRAVEL 

Silty GRAVEL 

Clayey GRAVEL 

Well-graded SAND 

Poorly-graded SAND 

Silty SAND 

Clayey SAND 

SILT 

Lean CLAY 

Organic SILT/Organic CLAY 

Elastic SILT 

Fat CLAY 

Organic SILT/Organic CLAY 

PEAT 

TEST SYMBOLS 
MC Moisture Content 

GS Grain Size Distribution 

%F Percent Fines 

CN Consolidation 

UC Unconfined Compression 

DS Direct Shear 

CD Consolidated Drained Triaxial 

CU Consolidated Undrained Triaxial 

UU Unconsolidated Undrained Triaxial 

OC Organic Content 

pH pH of Soils 

Res Resistivity 

PID Photoionization Device Reading 

AL Atterberg Limits: PL   Plastic Limit 

LL   Liquid Limit 

M Resilient Modulus 

SL Slake Test 

SAMPLE TYPE SYMBOLS 
2.0" OD Split Spoon (SPT) 
(140 lb. hammer with 30 in. drop) 

Shelby Tube 

3.0" OD Split Spoon with Brass Rings 

Small Bag Sample 

Large Bag (Bulk) Sample 

Core Run 

Non-standard Penetration Test 
(with split spoon sampler) 

COMPONENT PROPORTIONS 

DESCRIPTIVE TERMS 
RANGE 

OF PROPORTION 

Clean < 5% 

Slightly (Clayey, Silty, Sandy) 5 - 12% 

Clayey, Silty, Sandy, Gravelly 12 - 30% 

Very (Clayey, Silty, Sandy, Gravelly) 30 - 50% 

COMPONENT DEFINITIONS 

COMPONENT SIZE RANGE 

Boulders 

Cobbles 

Gravel 

Coarse gravel 

Fine gravel 

Sand 

Coarse sand 

Medium sand 

Fine sand 

Silt and Clay 

Larger than 12 in 

3 in to 12 in 

3 in to No 4 (4.5mm) 

3 in to 3/4 in 

3/4 in to No 4 (4.5mm) 

No. 4 (4.5 mm) to No. 200 (0.074 mm) 

No. 4 (4.5 mm) to No. 10 (2.0 mm) 

No. 10 (2.0 mm) to No. 40 (0.42 mm) 

No. 40 (0.42 mm) to No. 200 (0.074 mm) 

Smaller than No. 200 (0.074mm) 

NOTES:  Soil classifications presented on exploration logs are based on visual and laboratory 
observation in general accordance with ASTM D 2487 and ASTM D 2488.  Soil descriptions 
are presented in the following general order: 

Density/consistency, color, modifier (if any) GROUP NAME, additions to group name (if any), moisture content. 
Proportion, gradation, and angularity of constituents, additional comments.  (GEOLOGIC INTERPRETATION) 

Please refer to the discussion in the report text as well as the exploration logs for a more 
complete description of subsurface conditions. 

GROUNDWATER WELL COMPLETIONS 

Locking Well Security Casing 

Well Cap 
Concrete Seal 

Well Casing 

Bentonite Seal 

Groundwater Level (measured at 
time of drilling) 

Groundwater Level (measured in 
well after water level stabilized) 

Slotted Well Casing 

Sand Backfill 

MOISTURE CONTENT 

DRY Absence of moisture, dusty, 

dry to the touch. 

MOIST Damp but no visible water. 

WET Visible free water, usually 

soil is below water table. 

LEGEND OF TERMS AND 
SR 302 Victor Area Study SYMBOLS USED ON 

Mason County, Washington EXPLORATION LOGS 
PROJECT NO.: 2022-043-21 FIGURE: A1 

PZOLEGEND SLAKE  2022-043.GPJ  6/26/23 



     

  

  

  

  

 

 

 

  
  

 

 

 

 

      

 
 

 
 

 
 

    
 

 
 

 
   

  
 

  
 

  

 
    

 

   

 
     

 
 

   
 

   
 

    
 

 
   

  
 

 

 

   

 

  
 

 

   
 

 

 

  
 

 
  

 
 

 
      

 

  

  
 

 
  
  

    
 

Water Content (%)

DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/29/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/29/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36541921, Long: -122.8080195, Datum: WGS84 SURFACE ELEVATION: 38.9  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
LE

V
A

T
IO

N
 

(f
ee

t)
 

0 
Asphalt (12 inches) 

(HMA) 
SM Very dense, dark reddish brown to dark brown, silty, very 

gravelly SAND, dry. Coarse crushed gravel. 
Recovered: 14 inches. 

(FILL) 
Becomes dense, wet. Grain size decreases, fines increase 
with depth. 
Recovered: 10 inches. 

5 Becomes medium dense, dark yellow brown. Fine sub-angular 
gravel. 
Recovered: 4 inches. 

SM Loose, dark yellow brown, silty SAND, wet. 
(LANDSLIDE DEPOSITS) 

No recovery 

ML Medium stiff, olive gray, very sandy SILT. 

10 
Recovered: 8 inches. 

Fines content increases, silt lens approximately 1 inch thick. 
Recovered: 12 inches. 

Fines content increases. 
Recovered: 14 inches. 

Soft, dark gray, sandy SILT, wet. 
Recovered: 16 inches. 

15 
Becomes stiff. No recovery 

Becomes very soft 
Recovered: 15 inches. 

Recovered: 16 inches. 

20 Becomes stiff, fines increase. 
Recovered: 16 inches. 

SM Dense, gray, very silty to silty SAND, wet. Fine sand. 
Recovered: 16 inches. 

Silt lens 2 inches thick. 
Recovered: 16 inches. 

Fines content increases. 

25 
Recovered: 14 inches. 

S-1 42-40-43 GS 
>> 

S-2 

S-3 

30-19-17 

8-7-4 

35 

S-4 4-1-1 

S-5 1-0-0 

S-6 3-3-5 GS 
30 

S-7 2-3-4 

S-8 3-3-4 

S-9 2-2-1 25 

S-10 3-7-9 

S-11 2-2-1 

S-12 

S-13 

4-2-1 

4-4-6 

GS 

20 

S-14 8-17-21 

S-15 4-17-20 

S-16 15-17-23 

0 20 40 60 80 

Water Content (%) 

Plastic Limit Liquid Limit 

100 

15 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

Natural Water Content 

SR 302 Victor Area Study 
Mason County, Washington 

BORING: 
HWA-01P-22 

PAGE: 1  of 3 

PZO-DSM  2022-043.GPJ 6/26/23 

PROJECT NO.: 2022-043-21 FIGURE: A2 
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Water Content (%)

DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/29/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/29/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36541921, Long: -122.8080195, Datum: WGS84 SURFACE ELEVATION: 38.9  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
LE

V
A

T
IO

N
 

(f
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Dense, gray, very silty to silty SAND, wet. 
Fines increase, fine sand. 
Recovered: 12 inches. 

S-17 7-21-20 

Medium dense. 
Recovered: 16 inches. 

S-18 7-12-14 

Silt lens 1 inch thick. 
Recovered: 14 inches. 

S-19 9-11-18 

ML Hard, dark gray, sandy SILT, wet. 
Recovered: 17 inches. 

(PRE-VASHON LACUSTRINE SILTS) 

Recovered: 12 inches. 

S-20 

S-21 

12-13-18 

12-13-18 GS 

Fines content increases. 
Recovered: 17 inches. 

S-22 12-15-18 

Fines content decreases, fine sand. 
Recovered: 14 inches. 

S-23 14-15-21 

S-24 14-15-13 
lenses, grain size decreases to very fine sand, silt content 
increases in sand lenses. 
Recovered: 18 inches. 

Very stiff. Series of alternating 1-2 inch thick sand and silt 

S-25 15-18-24Becomes hard. 
Recovered: 18 inches. 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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Natural Water Content 

BORING: 
SR 302 Victor Area Study HWA-01P-22 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/29/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/29/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36541921, Long: -122.8080195, Datum: WGS84 SURFACE ELEVATION: 38.9  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
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V
A
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CH Hard, gray, fat CLAY, moist. 
Recovered: 16 inches. 

S-26 13-15-18 AL 
%F 

Boring was terminated at approximately 51½ feet bgs and 
converted to an inclinometer, DOE Well ID #BPQ 406. 
Groundwater was observed at approximately 13 feet bgs 
during drilling. 

-15 

-20 

-25 

-30 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

SR 302 Victor Area Study 
Mason County, Washington 

PROJECT NO.: 
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Water Content (%)

DRILLING COMPANY: Holocene Drilling DATE STARTED: 1/4/2023 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 1/4/2023 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36548848, Long: -122.8080948 Datum: WGS84 SURFACE ELEVATION: 36.4  feet 

D
E

P
T

H
 

(f
ee

t)

S
Y

M
B

O
L

U
S

C
S

 S
O

IL
 C

LA
S

S
 

DESCRIPTION S
A

M
P

LE
 T

Y
P

E

S
A

M
P

LE
 N

U
M

B
E

R
 

P
E

N
. R

E
S

IS
T

A
N

C
E

 
(b

lo
w

s/
6 

in
ch

es
) 

O
T

H
E

R
 T

E
S

T
S

 

P
IE

Z
O

M
E

T
E

R
S

C
H

E
M

A
T

IC
 

Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
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V
A

T
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N
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0 
Asphalt (12 inches) 

(HMA) 
GW 
GM 

Loose, very dark gray, slightly silty, very sandy, well-graded 
GRAVEL, moist. Coarse, angular gravel. 
Recovered: 4 inches.

 (FILL) 
Becomes very dark brown, wet. 
Recovered: 6 inches. 

5 Recovered: 2 inches. 

Becomes very loose. Rusty brown sand lens. 
Recovered: 4 inches. 

ML Medium stiff, dark olive brown, very sandy SILT, wet. 
Recovered: 4 inches. 

(LANDSLIDE DEPOSITS) 

Becomes soft. No recovery. 

10 

Becomes olive brown. Medium sand, single coarse 
subrounded gravel. 
Recovered: 4 inches. 

SM Very loose, olive gray, very silty SAND, wet. Fine sand, wood 
piece in sample. 
Recovered: 18 inches. 
Becomes medium dense, no recovery. 

15 
No recovery. 

Becomes gray, fine sand. 1-inch thick silt lens near bottom of 
sample. 
Recovered: 18 inches. 

Becomes dark gray, fines increase. 
Recovered: 12 inches. 

20 Becomes loose, grain size increases. 1/2-inch thick silt lenses 
near top of sample. 
Recovered: 12 inches. 

Becomes medium dense, grain size decreases. 
Recovered: 10 inches. 

Grain size increases. 1/2-inch silt lenses throughout sample. 
Recovered: 10 inches. 

ML Stiff, dark gray, slightly sandy SILT, wet. 

25 
Recovered: 12 inches. 

S-1 8-4-5 GS 35 

S-2 5-3-4 

S-3 6-3-2 

S-4 3-1-0 30 

S-5 4-2-3 

S-6 4-1-2 

S-7 

S-8 

S-9 

2-1-0 

0 

5-7-10 

OC 
GS 

25 

S-10 11-12-14 

S-11 5-6-7 
20 

S-12 5-9-7 

S-13 4-4-3 

S-14 2-4-6 15 

S-15 5-5-6 

S-16 9-7-8 DS 
GS 

0 20 40 60 80 

Water Content (%) 

Plastic Limit Liquid Limit 

100 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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Water Content (%)

DRILLING COMPANY: Holocene Drilling DATE STARTED: 1/4/2023 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 1/4/2023 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36548848, Long: -122.8080948 Datum: WGS84 SURFACE ELEVATION: 36.4  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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Stiff, dark gray, slightly sandy SILT, wet. 
Becomes medium stiff. 
Recovered: 10 inches. 

Becomes soft. 
Recovered: 10 inches. 

ML Very stiff, dark gray, very sandy SILT, wet. Fine to medium 
sand. 
Recovered: 12 inches. 

(PRE-VASHON LACUSTRINE SILTS) 
Sand becomes fine. 
Recovered: 12 inches. 

Becomes medium stiff. No recovery. 

Becomes very stiff. 
Recovered: 12 inches. 

Recovered: 10 inches. 

Becomes hard. 
Recovered: 14 inches. 

Recovered: 16 inches. 

S-17 

S-18 

S-19 

S-20 

S-21 

S-22 

S-23 

S-24 

S-25 

1-3-3 

0-1-2 

5-6-11 

15-19-23 

11-8-7 

11-14-23 

7-11-16 

14-19-23 

17-18-31 

10 

5 

UCS 

0 

-5 

-10 

0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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Water Content (%)

-15 

DRILLING COMPANY: Holocene Drilling DATE STARTED: 1/4/2023 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 1/4/2023 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36548848, Long: -122.8080948 Datum: WGS84 SURFACE ELEVATION: 36.4  feet 

D
E

P
T

H
 

(f
ee

t)

S
Y

M
B

O
L

U
S

C
S

 S
O

IL
 C

LA
S

S
 

DESCRIPTION S
A

M
P

LE
 T

Y
P

E

S
A

M
P

LE
 N

U
M

B
E

R
 

P
E

N
. R

E
S

IS
T

A
N

C
E

 
(b

lo
w

s/
6 

in
ch

es
) 

O
T

H
E

R
 T

E
S

T
S

 

P
IE

Z
O

M
E

T
E

R
S

C
H

E
M

A
T

IC
 

Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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S-26 15-17-22 
throughout sample. 
Recovered: 18 inches. 

Stiff, dark gray, slightly sandy SILT, wet. Thin silt lenses 

CH Hard, gray, fat CLAY, moist. Laminated. S-27 13-17-20 %F 
Recovered: 18 inches. AL 

-20 

Becomes very stiff, dark gray. S-28 8-12-16 %F
Recovered: 18 inches. AL 

-25 

>>
S-29 10-12-50/5Becomes hard, olive gray at bottom of sample. 

Recovered: 17 inches. 

>>
SM S-30 50/1 

rounded gravel. 
Recovered: 1 inch. 

Very dense, olive gray, slightly gravelly, silty SAND, wet. Fine, 

(PRE-VASHON GLACIAL TILL DEPOSITS) 

0 20 40 60 80 
>> 

100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 1/4/2023 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 1/4/2023 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36548848, Long: -122.8080948 Datum: WGS84 SURFACE ELEVATION: 36.4  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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Very dense, olive gray, slightly gravelly, silty SAND, wet 
Recovered: 1 inch. 

Boring was terminated at approximately 75½ feet bgs and 
converted to an inclinometer, DOE Well ID #BPQ 407. 
Groundwater was observed at approximately 13 feet bgs 
during drilling. 

S-31 50/5 

-40 

-45 

-50 

-55 

-60 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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Water Content (%)

DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/27/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/27/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36465205, Long: -122.8074712, Datum: WGS84 SURFACE ELEVATION: 40.4  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
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0 
Asphalt (12 inches) 40 

GW 
GM 

(HMA) 

Very dense, dark grayish brown, slightly silty, very sandy, 
well-graded GRAVEL, moist. Coarse subangular gravel. 

S-1 42-37-22 GS 
>> 

Recovered: 12 inches.
 (FILL) 

SM Medium dense, olive gray, silty SAND, moist. Fine sand, rust S-2 15-10-10 

mottling. 
Recovered: 16 inches. 

5 (LANDSLIDE DEPOSITS) S-3 7-6-6 

Becomes orange-brown to olive gray. 35 
Recovered: 10 inches. 
Becomes orange-brown to light olive brown, fine to very fine S-4 6-5-6 
sand. 
Recovered: 12 inches. 

Becomes olive brown. S-5 4-5-5 
Recovered: 14 inches. 

Fines content increases. S-6 5-6-7 

10 
Recovered: 12 inches. 

30 
Becomes light olive brown. S-7 8-11-14 DS 
Recovered: 12 inches. GS 

Becomes dark brown, fines content decreases, grain size S-8 7-7-7 
increases to medium sand. 
Recovered: 12 inches. 

Becomes wet. S-9 6-5-5 
Recovered: 12 inches. 

15 
Fines content increases, grain size decreases. S-10 4-5-5 25 
Recovered: 10 inches. 

Becomes olive brown, fines content increases, grain size S-11 5-7-7 
decreases. 
Recovered: 10 inches. 

Recovered: 12 inches. S-12 8-8-9 

S-13 9-7-7Silt content decreases, grain size increases to medium sand.20 
Recovered: 10 inches. 20 

Silt content decreases. S-14 6-8-8 
Recovered: 14 inches. 

Becomes dark olive brown. S-15 3-6-7 
Recovered: 10 inches. 

Becomes olive gray. S-16 7-5-6 GS 
Recovered: 10 inches.

25 
0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/27/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/27/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36465205, Long: -122.8074712, Datum: WGS84 SURFACE ELEVATION: 40.4  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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V
A
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SM Medium dense, olive gray, very silty SAND, wet. 
Becomes olive brown, very silty, wet. 
Recovered: 10 inches. 

Becomes dark olive brown, fines content decreases, medium 
sand. 
Recovered: 12 inches. 

Fines content increases in bottom 10 inches of sample. 
Recovered: 12 inches. 

Medium dense, becomes very silty, fine sand. 
Recovered: 12 inches. 

Recovered: 12 inches. 

ML Hard, gray, slightly sandy SILT, moist. 
Recovered: 18 inches. 

(PRE-VASHON LACUSTRINE SILTS) 

Sand lenses throughout sample. 
Recovered: 12 inches. 

Sand lenses throughout sample, sand content decreases. 
Recovered: 12 inches. 

Sand content decreases, plasticity increases. 
Recovered: 18 inches. 

S-17 

S-18 

S-19 

S-20A 
S-20B 

S-21 

S-22 

S-23 

S-24 

S-25 

4-5-5 

7-7-9 

8-9-9 

9-7-9 

6-6-8 

19-38-32 

16-17-30 

33-42-50/5 

18-21-30 

15 

10 

>> 

GS 5 

>> 
0 

>> 
-5 

0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/27/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/27/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36465205, Long: -122.8074712, Datum: WGS84 SURFACE ELEVATION: 40.4  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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ML Stiff, gray, slightly sandy SILT, wet. 
Recovered: 12 inches. 

Boring was terminated at approximately 51½ feet bgs and 
converted to a monitoring well, DOE Well ID #BPQ 405. 
Groundwater was observed at approximately 14 feet bgs 
during drilling. 

S-26 13-18-22 -10 

-15 

-20 

-25 

-30 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY:  Holocene Drilling DATE STARTED:  12/27/2022 

DRILLING METHOD:  Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED:  12/28/2022 

SAMPLING METHOD:  SPT w/ Autohammer LOGGED BY:  R. Mueller 

LOCATION:  See Figure 2, Lat: 47.36430568, Long: -122.8073136, Datum: WGS84 SURFACE ELEVATION:  30.8  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop)

 Blows per foot 

0 10 20 30 40 50 E
LE

V
A

T
IO

N
 

(f
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0 

SM 

5 
SM 

10 

15 

20 

25 

Asphalt (12 inches) 
(HMA) 

Very dense, very dark brown, gravelly, silty SAND, moist. 
Becomes lighter and dry bottom 4 inches of sample, coarse, 
angular gravel. 
Recovered: 17 inches.

 (FILL) 
No recovery 

Becomes medium dense, gravel becomes less coarse. 
Recovered: 6 inches. 

Very loose, olive brown, slightly gravelly, silty SAND, wet. 
Medium sand. 
Recovered: 4 inches. 

(LANDSLIDE DEPOSITS) 
Becomes loose. No recovery. 

Becomes very loose. No recovery. 

Becomes loose. No recovery. 

Fine sand. 
Recovered: 12 inches. 

Medium dense, becomes slightly gravelly. 
Recovered: 1 inch. 

Fines decrease, grain size increases with depth. 
Recovered: 12 inches. 

Becomes loose, dark olive brown, fines content decreases. 
Recovered: 18 inches. 

Becomes olive gray, becomes very silty. 
Recovered: 10 inches. 

Becomes medium dense. No recovery. 

Recovered: 14 inches. 

Becomes loose. No recovery. 

Becomes medium dense. No recovery. 

S-1 32-38-50/5 
>> 30 

S-2 

S-3 

S-4 

33-50/2 

14-6-4 

4-1-1 GS 

>> 

25 

S-5 7-5-5 

S-6 2-1-2 

S-7 

S-8 

0-4-5 

3-3-4 

20 

S-9 5-8-10 

S-10 

S-11 

6-5-5 

5-3-4 

15 

S-12 3-3-4 GS 

S-13 

S-14 

4-6-9 

6-5-6 
10 

S-15 8-4-5 

S-16 7-5-7 

0 20 40 60 80 

Water Content (%) 

Plastic Limit Liquid Limit 

100 

Natural Water Content NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY:  Holocene Drilling DATE STARTED:  12/27/2022 

DRILLING METHOD:  Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED:  12/28/2022 

SAMPLING METHOD:  SPT w/ Autohammer LOGGED BY:  R. Mueller 

LOCATION:  See Figure 2, Lat: 47.36430568, Long: -122.8073136, Datum: WGS84 SURFACE ELEVATION:  30.8  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop)

 Blows per foot 

0 10 20 30 40 50 E
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A
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N
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SM Medium dense, gray,  silty to very silty, SAND, wet. Fine sand. 
Recovered: 2 inches. S-17 9-6-9 5 

Recovered: 16 inches. S-18 6-7-10 

Recovered: 18 inches. S-19 7-8-10 

Fine, subrounded gravel in sample. 
Recovered: 10 inches. 

S-20 8-7-8 

0 

Becomes loose. 
Recovered: 16 inches. 

S-21 5-4-5 

ML Stiff, dark gray, very sandy SILT, wet. 
Recovered: 12 inches. 

S-22 8-8-16 DS
 GS 

CH Hard, gray, sandy, fat CLAY, wet. Fine sand. 
Recovered: 16 inches. 

(PRE-VASHON LACUSTRINE SILTS) 

S-23 13-21-21 

-5 

S-24 13-21-26 Interbedded clay to sand. 
Recovered: 16 inches. 

>>
S-25 16-21-31 Sand content decreases. 

Recovered: 18 inches. 

0 20 40 60 80 
>> 

100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

Natural Water Content 

BORING: 
SR 302 Victor Area Study HWA-04-22 

Mason County, Washington PAGE:  2  of  3 

PROJECT NO.: 2022-043-21 FIGURE: A5 
BORING-DSM  2022-043.GPJ  6/26/23 

-10 

-15 



     

  

  

  

  

 
 

 

 

 

  
  

 

 

 

      

 
 

   
  

 
 

 

 

 

 

 

      

 

  

  
 

 
  
  

    
 

50

55

60

65

70

75

DRILLING COMPANY:  Holocene Drilling DATE STARTED:  12/27/2022 

DRILLING METHOD:  Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED:  12/28/2022 

SAMPLING METHOD:  SPT w/ Autohammer LOGGED BY:  R. Mueller 

LOCATION:  See Figure 2, Lat: 47.36430568, Long: -122.8073136, Datum: WGS84 SURFACE ELEVATION:  30.8  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop)

 Blows per foot 
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Hard, gray, sandy, fat CLAY, wet. S-26 17-26-45 
Recovered: 18 inches. -20 

Boring was terminated at approximately 51½ feet bgs and 
backfilled with bentonite chips. Groundwater encountered at 
approximately 14 feet bgs during drilling. 

-25 

-30 

-35 

-40 

0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY:  Holocene Drilling DATE STARTED:  12/28/2022 

DRILLING METHOD:  Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED:  12/28/2022 

SAMPLING METHOD:  SPT w/ Autohammer LOGGED BY:  R. Mueller 

LOCATION:  See Figure 2, Lat: 47.36407596, Long: -122.8071581, Datum: WGS84 SURFACE ELEVATION:  32.3  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop)

 Blows per foot 

0 10 20 30 40 50 E
LE

V
A

T
IO
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0 
Asphalt (12 inches) 

(HMA) 
SP S-1 30-27-22 GS Dense, very dark brown, very gravelly, poorly graded SAND, 

moist. Angular gravel up to 5/8". 
Recovered: 14 inches. 30

 (FILL) 
S-2 7-4-2 Loose, no recovery. 

5 
SM Medium dense, dark yellow-brown, silty, gravelly SAND, wet. 

Coarse, angular gravel. 
S-3 4-5-5 

Recovered: 6 inches. 

Becomes light yellow-brown, fines content decreases, gravel S-4 9-7-6 
content decreases, coarse sand. 
Recovered: 6 inches. 25 

SP 
SM 

Medium dense, light olive brown, slightly silty, gravelly SAND, 
wet. Fine to medium sand, fine rounded gravel. 

S-5 7-7-8 GS 

Recovered: 12 inches. 
(LANDSLIDE DEPOSITS) S-6 7-12-16 

10 
Becomes yellow-brown, gravel content increases, fines 
content increases, coarse subangular gravel. 
Recovered: 8 inches. S-7 12-18-17 
Becomes dense, gravel becomes less coarse, subrounded. 
Recovered: 10 inches. 

Becomes medium dense, light olive brown, fines content S-8 7-10-10 20 
decreases. 
Recovered: 12 inches. 

Becomes olive brown, fines content increases. S-9 8-5-7 
Recovered: 10 inches. 

15 
Recovered: 3 inches. S-10 10-9-13 

S-11 18-17-16 

15 
No recovery. 

SM S-12 18-21-24 DS 
Recovered: 12 inches.
Medium dense, olive brown, silty SAND, wet. 

 GS 

S-13 10-8-9 Fines content decreases with depth. 20 
Recovered: 12 inches. 

SP S-14 10-10-14 
SM 

Medium dense, olive brown, slightly siltly SAND, wet. Medium 
sand. 
Recovered: 10 inches. 10 
Becomes olive gray. S-15 8-12-14 GS 
Recovered: 12 inches. 

SM S-16 14-15-17 
Recovered: 12 inches. 
Dense, olive brown, silty SAND, wet. Fine sand. 

25 
0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY:  Holocene Drilling DATE STARTED:  12/28/2022 

DRILLING METHOD:  Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED:  12/28/2022 

SAMPLING METHOD:  SPT w/ Autohammer LOGGED BY:  R. Mueller 

LOCATION:  See Figure 2, Lat: 47.36407596, Long: -122.8071581, Datum: WGS84 SURFACE ELEVATION:  32.3  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop)

 Blows per foot 
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SM Dense, olive brown, silty SAND, wet. 
Medium dense, becomes gravelly, fine rounded gravel, fines 
content increases. 
Recovered: 10 inches. 

Stratified silty to sandy lenses with trace rust mottling, fine to 
medium sand. 
Recovered: 14 inches. 

Becomes olive brown, fines content increases, grain size 
decreases. 
Recovered: 14 inches. 

Fines content increases, grain size decreases with depth. 
Recovered: 10 inches. 

S-17 

S-18 

S-19 

S-20 

9-6-13 

8-10-12 

14-12-13 

3-7-8 

GS 

5 

SM Medium dense, olive brown, silty SAND, wet. Fine sand, rust 
colored mottling. 
Recovered: 14 inches. 

(PRE-VASHON LACUSTRINE SILTS) 
Becomes dense. No recovery. 

S-21 

S-22 

8-12-15 

16-19-22 

0 

Recovered: 12 inches. S-23 18-19-24 

-5 

CH Hard, gray, sandy, fat CLAY, wet. 1-inch thick sand lenses. 
Recovered: 12 inches. 

S-24 16-21-30 
>> 

-10 

Recovered: 14 inches. S-25 16-19-25 

-15 

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

0 
>> 
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Water Content (%) 

Plastic Limit Liquid Limit 
Natural Water Content 
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DRILLING COMPANY:  Holocene Drilling DATE STARTED:  12/28/2022 

DRILLING METHOD:  Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED:  12/28/2022 

SAMPLING METHOD:  SPT w/ Autohammer LOGGED BY:  R. Mueller 

LOCATION:  See Figure 2, Lat: 47.36407596, Long: -122.8071581, Datum: WGS84 SURFACE ELEVATION:  32.3  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop)

 Blows per foot 
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CH Hard, gray, sandy, fat CLAY, wet. Sand lenses become 
thicker (2-inches) and more frequent. 
Recovered: 16 inches. 

Boring was terminated at approximately 51½ feet bgs and 
backfilled with bentonite chips. Groundwater encountered at 
approximately 8 feet bgs during drilling. 

S-26 21-26-30 

-20 

-25 

-30 

-35 

-40 

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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Water Content (%)

DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/19/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/15/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36464282, Long: -122.8075297, Datum: WGS84 SURFACE ELEVATION: 35.3  feet 

D
E

P
T

H
 

(f
ee

t)

S
Y

M
B

O
L

U
S

C
S

 S
O

IL
 C

LA
S

S
 

DESCRIPTION S
A

M
P

LE
 T

Y
P

E

S
A

M
P

LE
 N

U
M

B
E

R
 

P
E

N
. R

E
S

IS
T

A
N

C
E

 
(b

lo
w

s/
6 

in
ch

es
) 

O
T

H
E

R
 T

E
S

T
S

 

P
IE

Z
O

M
E

T
E

R
S

C
H

E
M

A
T

IC
 

Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
LE

V
A

T
IO
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0 
Asphalt (12 inches) 35 

(HMA) 
SM Dense, dark brown, silty, gravelly SAND, moist. Crushed 

asphalt in sample. S-1 32-34-14 

Recovered: 12 inches.
 (FILL) 

Gravel content increases. S-2 6-8-9 
ML Recovered: 12 inches. 

5 

Very stiff, light olive brown, very sandy SILT, moist. 
Recovered: 12 inches. 

(LANDSLIDE DEPOSITS) 

S-3 12-9-8 DS
 GS 30 

SM Loose, olive brown, gravelly, very silty SAND, moist, fine S-4 5-3-3 
sand. 
Recovered: 12 inches. 

Recovered: 12 inches. S-5 4-4-3 

S-6 3-3-3 GS 
Recovered: 12 inches. 
Gravel and fines content decreases. 

10 
25 

Recovered: 6 inches. S-7 4-2-3 

ML S-8 5-6-6 GS 
Recovered: 14 inches. 
Stiff, olive brown, very sandy SILT, wet. Fine sand. 

AL 

S-9 5-4-4 
Recovered: 2 inches. 
Becomes medium stiff. 

15 
S-10 5-4-3Recovered: 12 inches. 20 

SP S-11 4-3-3 GS 
SM 

Loose, dark grayish-brown, slightly silty, poorly graded SAND, 
AL 

Recovered: 12 inches. 

Fines content increases. 

wet. Fine sand. 

S-12 3-5-5 
Recovered: 12 inches. 

S-13 8-7-5Recovered: 12 inches.20 
15 

ML S-14 1-4-5 GS 
Recovered: 10 inches. 
Stiff, dark grayish-brown, very sandy SILT, wet. Fine sand. 

S-15 5-4-6Recovered: 12 inches. 

S-16 10-10-10 
Recovered: 12 inches. 
Becomes very stiff. 

25 
0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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Water Content (%)

DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/19/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/15/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36464282, Long: -122.8075297, Datum: WGS84 SURFACE ELEVATION: 35.3  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
LE

V
A
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N
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ML Very stiff, dark grayish-brown, very sandy SILT, wet. 
Recovered: 6 inches. S-17 5-9-11 

Becomes dark gray. 
Recovered: 6 inches. 

Recovered: 12 inches. 

S-18 

S-19 

0-7-9 

8-9-10 

GS 

ML Very stiff, very dark grayish-brown, sandy SILT, wet, fine 
sand. 
Recovered: 12 inches. 

(PRE-VASHON LACUSTRINE SILTS) 
Recovered: 12 inches. 

Becomes hard. 
Recovered: 12 inches. 

S-20 17-19-20 UU 

S-21 10-11-24 DS
 GS 

S-22 33-36-50/6 UCS 

Becomes dark gray, sand content decreases. 
Recovered: 16 inches. 

S-23 21-21-35 GS 

CH Hard, dark gray, slightly sandy, fat CLAY, moist. Fine sand. 
Recovered: 18 inches. 

S-24 17-26-27 

Becomes sandy. 
Recovered: 18 inches. 

S-25 15-16-25 %F
 AL 

>> 

>> 

>> 

10 

5 

0 

-5 

-10 

0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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-15 

DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/19/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/15/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36464282, Long: -122.8075297, Datum: WGS84 SURFACE ELEVATION: 35.3  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
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A
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CH S-26 13-15-20Hard, dark gray, slightly sandy, fat CLAY, moist. 
Recovered: 18 inches. 

>>
S-27 15-21-34Recovered: 18 inches. 

Becomes very dark gray, sand content decreases, plasticity S-28 8-12-17 %F -25 
increases. AL 
Recovered: 18 inches. 

Recovered: 18 inches. S-29 12-15-21 %F
 AL 

-30 

SM Very dense, olive gray, gravelly, silty SAND, wet. 
Recovered: 4 inches. 

(PRE-VASHON GLACIAL TILL DEPOSITS) 

S-30 50/4 
>> 

-35 

0 20 40 60 80 
>> 

100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

Natural Water Content 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/19/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/15/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36464282, Long: -122.8075297, Datum: WGS84 SURFACE ELEVATION: 35.3  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 
>> 
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S-31 50/2Recovered: 2 inches. 

>>
S-32 50/2Gravel content increases. 

Recovered: 2 inches. 

Boring was terminated at approximately 80 feet bgs and 
converted to an inclinometer, DOE Well ID #BPQ 402. 
Groundwater was observed at approximately 12 feet bgs 
during drilling. 

-50 

-55 

-60 

0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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Water Content (%)

DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/14/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/15/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36428436, Long: -122.8073498, Datum: WGS84 SURFACE ELEVATION: 32.6  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
LE

V
A

T
IO

N
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0 
Asphalt (18 inches) 

(HMA) 

5 

SW 
SM 

Very dense, very dark grayish-brown, slightly silty, very 
gravelly, well graded SAND, moist. 
Recovered: 10 inches.

 (FILL) 
Becomes blackish brown, wet, asphalt in sample. 
Recovered: 6 inches. 

No recovery. 

S-1 

S-2 

S-3 

23-50/5 

33-50/2 

50/1 

GS 
>> 

>> 

>> 

30 

Becomes brown. Recovered: 4 inches. S-4 50/4 
>> 

Becomes moist, olive brown. 
Recovered: 6 inches. 

S-5 50/6 
>> 25 

10 

SM Loose, olive-brown, silty to very silty SAND, moist. Fine sand. 
Recovered: 18 inches. 

(LANDSLIDE DEPOSITS) 

Becomes brown, wood pieces, interbedded organge-brown 
layers. 
Recovered: 18 inches. 

Recovered: 12 inches. 

S-6 

S-7 

S-8 

9-5-4 

2-3-4 

2-2-4 

GS 

GS 

20 

Becomes olive brown, wet. 
Recovered: 12 inches. 

S-9 3-4-5 

15 
Becomes medium dense, dark olive brown. 
Recovered: 6 inches. 

S-10 7-7-5 GS 

Becomes gravelly, fines content decreases. 
Recovered: 9 inches. 

S-11 5-9-6 

15 

Silt content increases, silt lenses in sample. 
Recovered: 12 inches. 

S-12 7-5-7 

20 
SP 
SM 

Medium dense, dark gray, slightly silty, poorly graded SAND, 
moist. 
Recovered: 12 inches. 

Becomes wet. Recovered: 12 inches. 

S-13 

S-14 

7-7-6 

6-7-9 

GS 

ML Medium stiff, dark grayish brown, very sandy SILT, moist. 
Recovered: 12 inches. 

S-15 3-3-3 GS 10 

25 

SM Loose, olive brown, very silty SAND, wet. 
Recovered: 15 inches. 

S-16 7-5-3 

0 20 40 60 80 100 

Water Content (%) 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

Plastic Limit Liquid Limit 
Natural Water Content 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/14/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/15/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36428436, Long: -122.8073498, Datum: WGS84 SURFACE ELEVATION: 32.6  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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SM 
ML 

Loose, olive brown, very silty SAND, wet. 

Medium stiff, grayish-brown, very sandy SILT, moist. 
Recovered: 6 inches. 

S-17 1-3-3 GS 

Becomes stiff, gray, slightly sandy, wet. 
Recovered: 15 inches. 

S-18 5-4-3 
5 

Recovered: 18 inches. S-19 4-4-5 GS 

ML Very stiff, dark gray, very sandy SILT, moist. S-20 9-11-12 
Recovered: 3 inches. 

(PRE-VASHON LACUSTRINE SILTS) 

Becomes stiff. S-21 9-11-13 DS 
Recovered: 12 inches. 

0 

>>
S-22 29-33-50/5Becomes hard, nonplastic to low plasticity. 

Recovered: 12 inches. 

Becomes very dark gray, sandy. S-23 20-33-50/5 UU 
>> 

Recovered: 6 inches. S-23b DS
 GS 

>>
S-24 18-26-33Recovered: 15 inches. 

0 20 40 60 80 
>> 

100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/14/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/15/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36428436, Long: -122.8073498, Datum: WGS84 SURFACE ELEVATION: 32.6  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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S-25 16-34-35Medium stiff, grayish-brown, very sandy SILT, moist. 
Recovered: 18 inches. 

S-26 13-20-24Nonplastic to low plasticity. 
Recovered: 18 inches. 

CH S-27 7-8-16 GSVery stiff, very dark gray, fat CLAY, moist. 
ALRecovered: 18 inches.

S-28 11-14-19Becomes hard, laminated. 
Recovered: 18 inches. 

Recovered: 18 inches. S-29 12-14-22 GS 

SM 
Drilling effort increases 

Very dense, olive gray, slightly gravelly, silty SAND, moist. 
Recovered: 1 inch. 

(PRE-VASHON GLACIAL TILL DEPOSITS) 

-40 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

0 
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Plastic Limit Liquid Limit 
Natural Water Content 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/14/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/15/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36428436, Long: -122.8073498, Datum: WGS84 SURFACE ELEVATION: 32.6  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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S-30 50/1Very dense, olive gray, slightly gravelly, silty SAND, moist. 
Recovered: 1 inch 

Recovered: 2 inches. S-31 50/2 
>> 

-50 

No recovery. S-32 50/0 
>> 

-55 

Recovered: 1 inch S-33 50/1 
>> 

-60 

Recovered: 1 inch. S-34 50/1 
>> 

-65 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/14/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/15/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36428436, Long: -122.8073498, Datum: WGS84 SURFACE ELEVATION: 32.6  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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No recovery. S-35 50/1 

Boring was terminated at approximately 100 feet bgs and 
converted to an inclinometer, DOE Well ID #BPQ 401. 
Groundwater was observed at approximately 14 feet bgs 
during drilling. 

-75 

-80 

-85 

-90 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

0 20 40 60 80 

Water Content (%) 
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Water Content (%)

DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/20/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/19/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36404772, Long: -122.8072034, Datum: WGS84 SURFACE ELEVATION: 34.8  feet 

D
E

P
T

H
 

(f
ee

t)

S
Y

M
B

O
L

U
S

C
S

 S
O

IL
 C

LA
S

S
 

DESCRIPTION S
A

M
P

LE
 T

Y
P

E

S
A

M
P

LE
 N

U
M

B
E

R
 

P
E

N
. R

E
S

IS
T

A
N

C
E

 
(b

lo
w

s/
6 

in
ch

es
) 

O
T

H
E

R
 T

E
S

T
S

 

P
IE

Z
O

M
E

T
E

R
S

C
H

E
M

A
T

IC
 

Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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0 
Asphalt (12 inches) 

(HMA) 
SW 
SM 

Medium dense, dark gray, slightly gravelly, slightly silty SAND, 
moist. Fine subrounded to angular gravel. 
Recovered: 12 inches. 

(FILL) 
Recovered: 12 inches. 

5 
GP 
GM 

Loose, brown to gray, slightly sandy GRAVEL, moist. Fine 
subrounded to rounded gravel (Pea Gravel). Fine sand. 
Recovered: 6 inches. 

Becomes very loose, sand content increases. 
Recovered: 6 inches. 

Recovered: 3 inches. 

Recovered: 6 inches. 

10 

Gravel  size increases. 
Recovered: 6 inches. 

GW Loose, olive brown slightly silty, very sandy, well graded 
GM GRAVEL, wet. Fine to medium sand, fine subangular to 

rounded gravels. 
Recovered: 12 inches. 
Becomes medium dense. No recovery. 

15 
Becomes loose, gravel content increases. 
Recovered: 2 inches. 

Becomes very loose. 
Recovered: 6 inches. 

GP Medium dense, light olive gray sandy, poorly graded 
GRAVEL, wet. 
Recovered: 6 inches. 

20 Recovered: 16 inches. 

SM Medium dense, olive brown, slightly gravelly, silty SAND, wet. 
Fines content increases with depth. 
Recovered: 12 inches. 

(LANDSLIDE DEPOSITS) 
Becomes reddish brown. 
Recovered: 12 inches. 

Recovered: 6 inches. 

25 

S-1 13-13-11 

S-2 6-7-5 

S-3 3-3-3 30 

S-4 2-2-1 

S-5 4-4-5 

S-6 

S-7 

4-5-6 

1-6-5 

25 

S-8 4-4-5 GS 

S-9 

S-10 

4-8-12 

7-3-4 
20 

S-11 4-1-2 

S-12 6-6-12 GS 

S-13 11-9-8 15 

S-14 9-6-8 

S-15 8-6-7 

S-16 10-10-13 

0 20 40 60 80 

Water Content (%) 

Plastic Limit Liquid Limit 

100 

10 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

Natural Water Content 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/20/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/19/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36404772, Long: -122.8072034, Datum: WGS84 SURFACE ELEVATION: 34.8  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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SM Medium dense, olive brown, slightly gravelly, silty SAND, wet. 
Recovered: 6 inches. 

Recovered: 2 inches. 

Recovered: 6 inches. 

Recovered: 6 inches. 

ML Stiff, olive brown, slightly sandy SILT, wet, fine sand. 
Recovered: 12 inches. 

SM Medium dense, olive brown, silty SAND, wet. Fine to medium 
sand. 
Recovered: 6 inches. 

(PRE-VASHON DEPOSITS) 
Becomes gray. 
Recovered: 12 inches. 

S-17 

S-18 

S-19 

S-20 

S-21 

S-22 

S-23 

5-9-9 

11-11-12 

14-18-20 

9-9-9 

GS
 DS 

5 

8-9-8 

10-9-10 

10-13-16 
0 

ML S-24 30-23-26 
Recovered: 18 inches. 
Hard, gray Sandy SILT, moist. 

(PRE-VASHON LACUSTRINE SILTS) 

-10>>
CH S-25 16-23-31 %F 

Recovered: 18 inches. 
Hard, dark gray fat CLAY, moist. 

AL 

-15>> 
0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/20/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/19/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36404772, Long: -122.8072034, Datum: WGS84 SURFACE ELEVATION: 34.8  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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S-26 19-22-33Hard, dark gray fat CLAY, moist. 
Recovered: 18 inches. 

CL S-27 19-22-28 %FHard, dark gray, lean CLAY, moist. Laminated. 
ALRecovered: 18 inches. 

S-28 13-13-17Recovered: 18 inches. 

S-29 8-11-17Becomes very stiff. 
Recovered: 18 inches. 

S-30 12-19-21Becomes hard. 
Recovered: 18 inches. 

-40 

0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/20/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/19/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36404772, Long: -122.8072034, Datum: WGS84 SURFACE ELEVATION: 34.8  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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CL S-31 14-15-19Hard, dark gray, lean CLAY, moist. 
Recovered: 18 inches. 

SM Very dense, olive gray, slightly gravelly, silty SAND, moist. 
Recovered: 1 inch. 

(PRE-VASHON GLACIAL TILL DEPOSITS) 

Boring was terminated at approximately 80 feet bgs and 
converted to an inclinometer, DOE Well ID #BPQ 403 . 
Groundwater was observed at approximately 10 feet bgs 
during drilling. 

S-32 50/2 
>> -45 

-50 

-55 

-60 

-65 

0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY:  Geologic Drill Partners DATE STARTED:  12/14/2022 

DRILLING METHOD:  Hollow Stem Auger DATE COMPLETED:  12/14/2022 

SAMPLING METHOD:  SPT w/ Autohammer LOGGED BY:  W. Rosso 

LOCATION:  See Figure 2, Lat: 47.36455865, Long: -122.8075941, Datum: WGS84 SURFACE ELEVATION:  32.2  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop)

 Blows per foot 
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0 
GW 
GM 

SM 

Loose, dark brown, slightly silty, very sandy, well graded 
GRAVEL, moist. Fine to medium sand, fine subrounded 
gravels, trace organics (roots, rootlets). 
Recovered: 3 inches. 

(LANDSLIDE DEPOSITS) 
Organic content decreases, gravels become fine to coarse 
and subrounded to rounded. 
Recovered: 3 inches. 

S-1 

S-2 

S-3 

2-4-5 

2-2-2 

3-2-2 

GS 

GS 

30 

5 

Loose, olive brown, silty SAND, moist. Fine to medium sand. 
Recovered: 11 inches. 
Moisture cotent increases, trace fine rounded gravel. 
Recovered: 17 inches. 

S-4 3-2-2 

Recovered: 16 inches. S-5 3-2-2 

25 

SP 
SM 

Loose, dark olive-brown, slightly silty SAND, moist. Fine sand. 
Recovered: 5 inches. 

S-6 2-2-2 GS 

10 

SM Loose, dark grayish-brown, silty SAND, moist. Fine to medium 
sand. 
Recovered: 15 inches. 

Becomes wet, fines content increases. 
Recovered: 12 inches. 

S-7 

S-8 

3-2-3 

2-2-2 GS 

Becomes yellowish brown. 
Recovered: 13 inches. 

S-9 2-2-2 20 

Becomes olive to olive brown, fines content increases. 
Recovered: 18 inches. 

S-10 3-3-5 

15 
ML 

SM 

Medium stiff, dark grayish-brown, very sandy SILT, wet. Fine 
sand. 
Recovered: 18 inches. 

Loose, very dark grayish-brown, very silty SAND, wet. Fine to 
medium sand. 
Recovered: 18 inches. 
Becomes dark gray, fines content decreases. 
Recovered: 18 inches. 

S-11 

S-12 

S-13 

3-3-3 

3-3-2 

2-2-4 

GS 

GS 

GS 

15 

20 Becomes brownish gray. 
Recovered: 18 inches. 

S-14 3-3-2 

Becomes dark gray. 
Recovered: 18 inches. 

S-15 3-3-2 

10 

S-16 3-3-2 

Heaving sands cause auger bind, drilling mud added to 
borehole, continuous sampling ends. 

25 
0 20 40 60 80 100 

Water Content (%) 

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

Plastic Limit Liquid Limit 
Natural Water Content 

BORING: 
SR 302 Victor Area Study HWA-09-22 

Mason County, Washington PAGE:  1  of  2 

PROJECT NO.: 2022-043-21 FIGURE: A10 
BORING-DSM  2022-043.GPJ  6/26/23 



     

  

  

  

  

 
 

 

 

 

  
  

 

 

 

      

 
 

  
 

 
 

 

  
 

 
 

  
 

 
 

 
 

 

 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

     

 

  
 

 

 
 

 
 

 

    
 

25

30

35

40

45

50

DRILLING COMPANY:  Geologic Drill Partners DATE STARTED:  12/14/2022 

DRILLING METHOD:  Hollow Stem Auger DATE COMPLETED:  12/14/2022 

SAMPLING METHOD:  SPT w/ Autohammer LOGGED BY:  W. Rosso 

LOCATION:  See Figure 2, Lat: 47.36455865, Long: -122.8075941, Datum: WGS84 SURFACE ELEVATION:  32.2  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop)

 Blows per foot 
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ML Hard, olive gray, sandy SILT, wet. Fine sand, 1 inch thick hard 
silt lenses with white mottling observed at approximately 25.5' 
and 26.3' bgs, fines content increases with depth. 
Recovered: 18 inches. 

(PRE-VASHON LACUSTRINE SILTS) 

S-17 7-15-18 %F
 AL 

5 

CL Very stiff, gray, slightly sandy, lean Clay, moist. 1 inch thick 
hard silt lenses with white mottling observed at approximately 
30.3', 30.7', and 31.3' bgs, 
Recovered: 18 inches. 

S-18 11-13-12 %F
 AL 

0 

CH Very hard, gray, very sandy, fat CLAY, moist. Fine sand. 
Recovered: 18 inches. 

Boring was terminated at approximately 36½ feet bgs due to 
practical refusal and backfilled with bentonite chips. 
Groundwater encountered at approximately 10 feet bgs during 
drilling. 

S-19 

S-20 

10-20-22 

%F
 AL 

-5 

-10 

-15 

0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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Water Content (%)

DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/22/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/21/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36368441, Long: -122.8069585, Datum: WGS84 SURFACE ELEVATION: 32.2  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
LE

V
A

T
IO

N
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0 

SM 

Asphalt (12 inches) 
(HMA) 

Dense, dark yellow brown, slightly gravelly, silty SAND, moist. 
Recovered: 12 inches.

 (FILL) 

S-1 18-21-17 

30 

5 

SP 
SM 

Medium dense, olive to olive brown, slightly silty, very gravelly 
SAND, moist. 
Recovered: 10 inches. 

Becomes dark olive brown. 
Recovered: 10 inches. 

S-2 

S-3 

10-13-14 

12-14-14 

GS 

Recovered: 6 inches. S-4 13-10-11 

Recovered: 6 inches. S-5 5-8-8 

25 

10 

Becomes dark gray. 
Recovered: 6 inches. 

S-6 7-4-6 

SM Medium dense, olive gray, gravelly, silty SAND, moist. Wood 
pieces in sample. 
Recovered: 12 inches. 

(LANDSLIDE DEPOSITS) 
Medium dense, dark gray, silty SAND, wet. 
Recovered: 12 inches. 

S-7 

S-8 

5-9-17 

4-6-7 

GS 

20 

15 

SP 
SM 

Medium dense, dark gray, slightly silty SAND, poorly graded, 
wet. 
Recovered: 6 inches. 

Becomes loose, olive gray, fines content increases. 
Recovered: 14 inches. 

S-9 

S-10 

12-13-18 

3-4-5 

GS
 DS 

SM Medium dense, brownish yellow, silty SAND, wet. 
Recovered: 6 inches. 

S-11 6-5-7 
15 

Becomes olive gray, very silty. 
Recovered: 12 inches. 

S-12 5-7-6 

20 Recovered: 10 inches. S-13 6-3-4 

ML 

Becomes brownish yellow, fines content increases. 
Recovered: 14 inches. 

Stiff, yellowish brown, very sandy SILT, wet. Fine sand. 
Recovered: 12 inches. 

S-14 

S-15 

5-4-6 

4-4-4 

10 

25 

SM Medium dense, brown, very silty SAND, wet. Fine sand. 
Recovered: 12 inches. 

S-16 5-5-7 

0 20 40 60 80 100 

Water Content (%) 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

Plastic Limit Liquid Limit 
Natural Water Content 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/22/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/21/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36368441, Long: -122.8069585, Datum: WGS84 SURFACE ELEVATION: 32.2  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
LE
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A
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N
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SM Medium dense, brown, very silty SAND, wet. Fine sand. 
Recovered: 6 inches. S-17 3-9-10 

Recovered: 12 inches. S-18 5-7-6 5 

Becomes loose. 
Recovered: 16 inches. 

S-19 4-3-4 

Recovered: 12 inches. S-20 2-6-6 GS 

Recovered: 12 inches. S-21 7-5-5 
0 

ML Stiff, olive brown, sandy SILT, wet. Fine sand. 
Recovered: 12 inches. 

(PRE-VASHON DEPOSITS) 

S-22 9-11-15 %F
 AL

 UCS 

Becomes gray. 
Recovered: 16 inches. 

S-23 8-8-12 

-5 

SM S-24 10-8-9 
sand. 
Recovered: 12 inches. 

Medium dense, olive brown, silty SAND, wet. Fine to medium 

(PRE-VASHON LACUSTRINE DEPOSITS) 

S-25 3-1-3Becomes loose, gray. 
Recovered: 12 inches. 

0 20 40 60 80 
>> 

100 

Water Content (%) 

Plastic Limit Liquid Limit 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

Natural Water Content 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/22/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/21/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36368441, Long: -122.8069585, Datum: WGS84 SURFACE ELEVATION: 32.2  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 
>> 
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ML S-26 19-24-30 
Recovered: 14 inches. 
Hard, olive gray, sandy SILT, moist. Fine sand. 

(PRE-VASHON LACUSTRINE SILTS) 

Becomes dark gray. 
Recovered: 18 inches. 

S-27 16-18-28 %F
 AL 

-25 

Recovered: 18 inches. S-28 18-26-32 
>> 

-30 

CL Hard, very dark gray, lean CLAY, moist. 
Recovered: 12 inches. 

S-29 28-45-50/4 
>> 

-35 

CH Hard, gray, fat CLAY, moist. 
Recovered: 18 inches. 

S-30 12-18-20 GS 

-40 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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Water Content (%) 

Plastic Limit Liquid Limit 
Natural Water Content 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/22/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/21/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36368441, Long: -122.8069585, Datum: WGS84 SURFACE ELEVATION: 32.2  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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CH Hard, gray, fat CLAY, moist. 
Recovered: 18 inches. 

S-31 12-17-21 %F
 AL 

Recovered: 18 inches. S-32 17-22-23 

SM Very dense, olive brown silty SAND, moist. 
Recovered: 1 inch. 

(PRE-VASHON GLACIAL TILL DEPOSITS) 

S-33 50/3 

Recovered: 1 inch. S-34 50/2 

Recovered: 1 inch. S-35 50/2 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 

SR 302 Victor Area Study 
Mason County, Washington 

-45 

-50 

>> 

-55 

>> 

-60 

>> 

-65 

>> 
0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 
Natural Water Content 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 12/22/2022 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 12/21/2022 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36368441, Long: -122.8069585, Datum: WGS84 SURFACE ELEVATION: 32.2  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
LE

V
A

T
IO

N
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DESCRIPTION 

No recovery. 

Boring was terminated at approximately 100 feet bgs and 
converted to an inclinometer, DOE Well ID # BPQ 404. 
Groundwater was observed at approximately 15 feet bgs 
during drilling. 

S-36 50/1 

-70 

-75 

-80 

-85 

-90 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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Water Content (%) 

Plastic Limit Liquid Limit 
Natural Water Content 
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SR 302 Victor Area Study 
Mason County, Washington 
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Water Content (%)

DRILLING COMPANY: Holocene Drilling DATE STARTED: 1/5/2023 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 1/5/2023 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36192993, Long: -122.8063533, Datum: WGS84 SURFACE ELEVATION: 19.0  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
LE

V
A

T
IO

N
 

(f
ee
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0 
Asphalt (12 inches) 

(HMA) 
>>

SM S-1 23-50/5Very dense, dark brown gravelly, silty SAND, dry. Coarse, 
crushed gravel. 
Recovered: 8 inches.

 (FILL) 
SP S-2 23-9-4 GSMedium dense, dark grayish-brown, slightly silty, gravelly
SM SAND, moist. Wood chips. 15 

Recovered: 10 inches. 
S-3 4-4-4

5 Loose, dark reddish brown wood chips. 
Recovered: 6 inches.
 (LIGHTWEIGHT WOOD FILL) >>

S-4 3-5-6 OCBecomes medium dense. 
GSRecovered: 4 inches. 

S-5 3-3-4 
Recovered: 1 inch. 
Becomes loose. 

10
S-6 3-1-2 

Recovered: 1 inch. 
Becomes very loose. 

10 

S-7 0-1-1No recovery. 

SM S-8 22-18-18 DS 
Recovered: 12 inches. 
Medium dense, olive brown, very silty SAND, wet. Fine sand. 

GS 
(FILL) 

S-9 8-9-10Becomes dark olive gray. 5 
Recovered: 12 inches. 

15 
S-10 7-11-11 

Recovered: 8 inches. 
Becomes brown to dark brown. 

S-11 7-11-11Recovered: 10 inches. 

Rust mottling. S-12 7-9-9 
Recovered: 14 inches. 

0 

20 Becomes gray with rust mottling. 
Recovered: 14 inches. 

S-13 9-5-14 

Becomes olive gray, fines increase with depth. S-14 11-12-13 
Recovered: 12 inches. 

Fines content increases with depth. S-15 9-9-13 
Recovered: 14 inches. 

Recovered: 10 inches. S-16 10-9-11 
-5 

25 
0 20 40 60 80 100 

Water Content (%) 

Plastic Limit Liquid Limit 
Natural Water Content 

and therefore may not necessarily be indicative of other times and/or locations. 
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 1/5/2023 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 1/5/2023 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36192993, Long: -122.8063533, Datum: WGS84 SURFACE ELEVATION: 19.0  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 

0 10 20 30 40 50 E
LE

V
A

T
IO

N
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SM Medium dense, very dark grayish brown, very silty SAND, 
wet. Fine sand. 
Recovered: 10 inches. 

(PRE-VASHON DEPOSITS) 

Recovered: 14 inches. 

S-17 

S-18 

Recovered: 14 inches. S-19 

Becomes dense, dark gray. 
Recovered: 12 inches. 

S-20 

Becomes dark olive brown. 
Recovered: 12 inches. 

S-21 

Becomes very dense, very dark grayish brown. 
Recovered: 14 inches. 

S-22 

ML Hard, gray, sandy SILT, wet. Fine sand. 
Recovered: 14 inches. 

(PRE-VASHON LACUSTRINE SILTS) 

S-23 

1-8-12 GS 

12-13-15 

11-13-16 
-10 

16-22-27 

13-19-22 

38-40-24 

18-23-30 

GS 
>> 

>> 

-15 

Fine content increases, sand content decreases. 
Recovered: 14 inches. 

S-24 18-23-30 
>> 

-20 

Sand content decreases. 
Recovered: 16 inches. 

S-25 17-26-36 GS 
>> 

-25 

-30 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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Water Content (%) 

Plastic Limit Liquid Limit 
Natural Water Content 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 1/5/2023 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 1/5/2023 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36192993, Long: -122.8063533, Datum: WGS84 SURFACE ELEVATION: 19.0  feet 

D
E

P
T

H
 

(f
ee

t)

S
Y

M
B

O
L

U
S

C
S

 S
O

IL
 C

LA
S

S
 

DESCRIPTION S
A

M
P

LE
 T

Y
P

E

S
A

M
P

LE
 N

U
M

B
E

R
 

P
E

N
. R

E
S

IS
T

A
N

C
E

 
(b

lo
w

s/
6 

in
ch

es
) 

O
T

H
E

R
 T

E
S

T
S

 

P
IE

Z
O

M
E

T
E

R
S

C
H

E
M

A
T

IC
 

Standard Penetration Test 
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ML S-26 12-15-26 
increases. 
Recovered: 15 inches. 

Hard, gray, sandy SILT, wet. Fine sand, fines content 

-35 

>>
S-27 15-32-34Recovered: 18 inches. 

-40 

>>
S-28 26-21-33Recovered: 16 inches. 

-45 

>>
S-29 21-30-40Recovered: 14 inches. 

-50 

>>
S-30 26-36-40Recovered: 18 inches. 

-55 
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NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated Natural Water Content 
and therefore may not necessarily be indicative of other times and/or locations. 
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DRILLING COMPANY: Holocene Drilling DATE STARTED: 1/5/2023 

DRILLING METHOD: Mud Rotary, D70 Track Rig, 76% Hammer Efficiency DATE COMPLETED: 1/5/2023 

SAMPLING METHOD: SPT w/ Autohammer LOGGED BY: R. Mueller 

LOCATION: See Figure 2, Lat: 47.36192993, Long: -122.8063533, Datum: WGS84 SURFACE ELEVATION: 19.0  feet 
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Standard Penetration Test 

(140 lb. weight, 30" drop) 

Blows per foot 
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CH S-31 22-24-33 %FHard, dark gray, fat CLAY, moist. 
ALRecovered: 16 inches. 

ML Hard, dark gray SILT, moist. Clay lenses. 
Recovered: 16 inches. 

S-32 25-27-32 
>> 

-60 

Boring was terminated at approximately 81½ feet bgs and 
converted to an inclinometer, DOE Well ID #BPQ 408. 
Groundwater was observed at approximately 12 feet bgs 
during drilling. -65 

-70 

-75 

-80 

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated 
and therefore may not necessarily be indicative of other times and/or locations. 
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APPENDIX B 

LABORATORY PROGRAM 

Representative soil samples obtained from our explorations were placed in plastic bags to 

prevent loss of moisture and transported to our Bothell, Washington, laboratory for further 

examination and testing. Laboratory tests were conducted on selected soil samples to 

characterize relevant engineering and index properties of the site soils. Laboratory testing was 

conducted in general accordance with appropriate ASTM Standards as outlined below. 

MOISTURE CONTENT OF SOIL: The moisture content of selected soil samples (percent by dry 

mass) was determined in general accordance with ASTM D 2216. The results are shown at the 

sampled intervals on the appropriate summary logs in Appendix A and on the Summary of 

Material Properties provided on Figures B-1 through Figure B-4 in Appendix B. 

MOISTURE CONTENT, ASH, AND ORGANIC MATTER: Selected samples were evaluated in 

general accordance with method ASTM D 2974, using moisture content method ‘A’ (oven dried 

at 1050 C) and ash content method ‘C’ (burned at 4400 C). The test results are presented in the 

attached Summary of Material Properties, Figures B-1 through Figure B-4. The results are 

percentage by weight of dry soil. 

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS (ATTERBERG LIMITS): 

Selected samples were evaluated using method ASTM D 4318, multi-point method. The results 

are reported on the attached Liquid Limit, Plastic Limit, and Plasticity Index report, Figure B-5 

through B-7. 

PARTICLE SIZE ANALYSIS OF SOILS: Selected samples were evaluated to determine the particle 

(grain) size distribution of material in general accordance with ASTM D 422. The results are 

summarized in the attached Particle Size Analysis of Soils report, Figure B-8 through Figure B-

32, which also provide information regarding the classification of the sample, and the moisture 

content at the time of testing. 

DIRECT SHEAR: Direct shear testing was conducted on selected samples, in general accordance 

with ASTM D 3080. The results of these tests are presented in the attached Direct Shear Strength 

of Soils reports, Figure B-33 through Figure B-40. The apparent cohesion and friction angle of 

the soils are inferred from a least-squares linear regression of the test points. 
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SAMPLE DESCRIPTION LL PL PI 

HWA-01P-22,S-1 1.0 2.5 5.1 30.5 57.2 12.3 SM Brown, silty SAND with gravel 

HWA-01P-22,S-6 9.0 10.5 30.8 4.3 40.3 55.4 ML Olive-gray, sandy SILT 

HWA-01P-22,S-12 18.0 19.5 32.4 0.1 20.3 79.6 ML Dark gray, SILT with sand 

HWA-01P-22,S-21 31.5 33.0 30.0 0.4 19.9 79.7 ML Dark gray, SILT with sand 

HWA-01P-22,S-26 50.0 51.5 35.6 70 27 43 99.5 CH Gray, fat CLAY 

HWA-02Si-23,S-1 1.0 2.5 5.8 55.8 38.2 6.1 GW-GM Very dark gray, well-graded GRAVEL with silt and sand 

HWA-02Si-23,S-8 12.0 13.5 33.5 1.1 1.6 65.8 32.7 SM Olive-gray, silty SAND 

HWA-02Si-23,S-16 24.0 25.5 28.4 9.9 90.1 ML Very dark gray, SILT 

HWA-02Si-23,S-27 55.0 56.5 37.0 84 29 55 99.4 CH Gray, fat CLAY 

HWA-02Si-23,S-28 60.0 61.5 38.5 83 29 54 99.0 CH Dark gray, fat CLAY 

HWA-03P-22,S-1 1.0 2.5 4.3 49.1 42.8 8.1 GW-GM Dark grayish-brown, well-graded GRAVEL with silt and sand 

HWA-03P-22,S-7 10.5 12.0 14.1 73.2 26.8 SM Light olive-brown, silty SAND 

HWA-03P-22,S-16 24.0 25.5 27.1 86.9 13.1 SM Olive-gray, silty SAND 

HWA-03P-22,S-23 35.0 36.5 27.9 9.6 90.4 ML Dark gray, SILT 

HWA-04-22,S-4 6.0 7.5 29.8 9.6 75.0 15.4 SM Olive-brown, silty SAND 

HWA-04-22,S-12 18.0 19.5 31.8 69.8 30.2 SM Olive-gray, silty SAND 

HWA-04-22,S-22 33.0 34.5 26.6 36.0 64.0 ML Dark gray, sandy SILT 

HWA-05-22,S-1 1.0 2.5 6.2 41.7 53.8 4.5 SP Very dark brown, poorly graded SAND with gravel 

HWA-05-22,S-5 7.5 9.0 19.6 8.3 81.4 10.3 SP-SM Light olive-brown, poorly graded SAND with silt 

HWA-05-22,S-12 18.0 19.5 12.4 14.7 62.7 22.6 SM Olive-brown, silty SAND 

Notes: 1. This table summarizes information presented elsewhere in the report and should be used in conjunction with the report test, other graphs and tables, and the exploration logs.

2. The soil classifications in this table are based on ASTM D2487 and D2488 as applicable.

SUMMARY OF 
SR 302 Victor Area Study MATERIAL PROPERTIES 

Mason County, Washington PAGE:  1 of 4 

PROJECT NO.: 2022-043-21 FIGURE: B1 
INDEX MATSUM 3 (LONG DESCRIPTIONS)  2022-043.GPJ  6/29/23 



 

  

  
 

 

 

    

        

         

         

         

         

            

         

         

        

         

           

           

           

         

         

         

         

        

         

        

  

 

 
  
  

    
 

E
X

P
LO

R
A

T
IO

N
D

E
S

IG
N

A
T

IO
N

T
O

P
 D

E
P

T
H

(f
ee

t)

B
O

T
T

O
M

 D
E

P
T

H
(f

ee
t)

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

 (
%

)

O
R

G
A

N
IC

C
O

N
T

E
N

T
 (

%
)

S
P

E
C

IF
IC

 G
R

A
V

IT
Y

 ATTERBERG 
LIMITS (%) 

%
 G

R
A

V
E

L

%
 S

A
N

D

%
 F

IN
E

S

A
S

T
M

 S
O

IL
C

LA
S

S
IF

IC
A

T
IO

N

SAMPLE DESCRIPTION LL PL PI 

HWA-05-22,S-15 22.5 24.0 23.5 94.9 5.1 SP-SM Olive-gray, poorly graded SAND with silt 

HWA-06Si-22,S-3 4.5 6.0 16.5 0.4 31.2 68.4 ML Light olive-brown, sandy SILT 

HWA-06Si-22,S-4 6.0 7.5 21.6 23.2 36.4 40.4 SM Olive-brown, silty SAND with gravel 

HWA-06Si-22,S-6 9.0 10.5 21.5 2.1 74.0 23.9 SM Olive-brown, silty SAND 

HWA-06Si-22,S-8 12.0 13.5 29.8 1.2 40.9 58.0 ML Olive-brown, sandy SILT 

HWA-06Si-22,S-11 16.5 18.0 24.8 NP NP NP 0.8 92.3 6.9 SP-SM Dark grayish-brown, poorly graded SAND with silt 

HWA-06Si-22,S-14 21.0 22.5 24.8 11.3 33.7 55.0 ML Dark grayish-brown, sandy SILT 

HWA-06Si-22,S-18 27.0 28.5 24.9 6.4 34.6 59.0 ML Dark gray, sandy SILT 

HWA-06Si-22,S-21 31.5 33.0 27.2 24.7 75.3 ML Very dark gray, SILT with sand 

HWA-06Si-22,S-23 35.0 36.5 25.5 0.6 12.2 87.2 ML Dark gray, SILT 

HWA-06Si-22,S-25 45.0 46.5 26.9 54 22 32 15.2 84.8 CH Dark gray, fat CLAY with sand 

HWA-06Si-22,S-28 60.0 61.5 37.9 87 30 57 1.1 98.9 CH Very dark gray, fat CLAY 

HWA-06Si-22,S-29 65.0 66.5 37.3 92 31 61 1.8 98.2 CH Dark gray, fat CLAY 

HWA-07Si-22,S-1 1.5 2.4 6.9 30.4 57.9 11.7 SW-SM Very dark grayish-brown, well-graded SAND with silt and gravel 

HWA-07Si-22,S-6 9.0 10.5 23.0 0.9 64.2 34.8 SM Olive-brown, silty SAND 

HWA-07Si-22,S-7 10.5 12.0 27.9 0.3 55.1 44.6 SM Brown, silty SAND 

HWA-07Si-22,S-10 15.0 16.5 21.2 12.8 68.0 19.1 SM Dark olive-brown, silty SAND 

HWA-07Si-22,S-13 19.5 21.0 27.0 88.9 11.1 SP-SM Dark gray, poorly graded SAND with silt 

HWA-07Si-22,S-15 22.5 24.0 30.0 1.2 33.1 65.6 ML Dark grayish-brown, sandy SILT 

HWA-07Si-22,S-17 25.5 27.0 26.4 41.2 58.8 ML Dark grayish-brown, sandy SILT 

Notes: 1. This table summarizes information presented elsewhere in the report and should be used in conjunction with the report test, other graphs and tables, and the exploration logs.

2. The soil classifications in this table are based on ASTM D2487 and D2488 as applicable.
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SAMPLE DESCRIPTION LL PL PI 

HWA-07Si-22,S-19 28.5 30.0 28.2 12.7 87.3 ML Dark gray, SILT 

HWA-07Si-22,S-23b 40.5 41.4 26.0 22.5 77.5 ML Very dark gray, SILT with sand 

HWA-07Si-22,S-27 60.0 61.5 33.6 58 26 32 1.3 98.7 CH Very dark gray, fat CLAY 

HWA-07Si-22,S-29 70.0 71.5 35.4 0.7 99.3 CH Very dark gray, fat CLAY 

HWA-08P-22,S-8 12.0 13.5 11.0 51.6 39.1 9.3 GW-GM Olive, well-graded GRAVEL with silt and sand 

HWA-08P-22,S-12 18.0 19.5 11.1 75.3 20.7 4.0 GP Olive, poorly graded GRAVEL with sand 

HWA-08P-22,S-19 28.5 30.0 25.1 18.4 59.6 22.1 SM Olive-brown, silty SAND with gravel 

HWA-08P-22,S-25 45.0 46.5 28.8 57 22 35 92.4 CH Dark gray, fat CLAY 

HWA-08P-22,S-27 55.0 56.5 33.5 47 21 26 93.5 CL Dark gray, lean CLAY 

HWA-09-22,S-2 1.5 3.0 7.2 59.8 32.4 7.9 GW-GM Dark brown, well-graded GRAVEL with silt and sand 

HWA-09-22,S-3 3.0 4.5 16.3 0.8 72.7 26.5 SM Olive-brown, silty SAND 

HWA-09-22,S-6 7.5 9.0 12.5 90.2 9.8 SP-SM Dark olive-brown, poorly graded SAND with silt 

HWA-09-22,S-8 10.5 12.0 29.4 86.6 13.4 SM Dark grayish-brown, silty SAND 

HWA-09-22,S-11 15.0 16.5 28.4 49.0 51.0 ML Dark grayish-brown, sandy SILT 

HWA-09-22,S-12 16.5 18.0 27.5 59.7 40.3 SM Very dark grayish-brown, silty SAND 

HWA-09-22,S-13 18.0 19.5 26.9 77.8 22.2 SM Dark gray, silty SAND 

HWA-09-22,S-17 25.0 26.5 28.0 NP NP NP 69.5 ML Very dark gray, sandy SILT 

HWA-09-22,S-18 30.0 31.5 30.0 34 22 12 93.3 CL Very dark gray, lean CLAY 

HWA-09-22,S-20 36.0 36.0 23.4 58 23 35 26.7 73.3 CH Gray, fat CLAY with sand 

HWA-10Si-22,S-2 3.0 4.5 9.8 45.4 48.6 6.0 SP-SM Olive, poorly graded SAND with silt and gravel 

Notes: 1. This table summarizes information presented elsewhere in the report and should be used in conjunction with the report test, other graphs and tables, and the exploration logs.

2. The soil classifications in this table are based on ASTM D2487 and D2488 as applicable.
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SAMPLE DESCRIPTION LL PL PI 

HWA-10Si-22,S-7 10.5 12.0 34.2 2.7 14.7 67.3 18.0 SM Olive-gray, silty SAND 

HWA-10Si-22,S-9 13.5 15.0 19.6 0.9 90.7 8.4 SP-SM Dark gray, poorly graded SAND with silt 

HWA-10Si-22,S-12 18.0 19.5 26.8 68.3 31.7 SM Olive-gray, silty SAND 

HWA-10Si-22,S-22 33.0 34.5 29.6 NP NP NP 67.8 ML Olive-brown, sandy SILT 

HWA-10Si-22,S-27 55.0 56.5 29.6 26 23 3 89.3 ML Dark gray, SILT 

HWA-10Si-22,S-29 65.0 66.3 22.2 48 23 25 97.5 CL Very dark gray, lean CLAY 

HWA-10Si-22,S-30 70.0 71.5 33.5 79 26 53 99.4 CH Dark gray, fat CLAY 

HWA-11Si-23,S-2 3.0 4.5 14.7 25.6 67.6 6.8 SP-SM Very dark grayish-brown, poorly graded SAND with silt and gravel 

HWA-11Si-23,S-4 6.0 7.5 228.2 80.9 Dark reddish-brown, Wood Chips 

HWA-11Si-23,S-8 12.0 13.5 17.4 5.6 82.2 12.1 SM Olive-brown, silty SAND 

HWA-11Si-23,S-17 25.5 27.0 28.2 0.1 62.5 37.3 SM Very dark grayish-brown, silty SAND 

HWA-11Si-23,S-22 33.0 34.5 25.0 55.2 44.8 SM Very dark grayish-brown, silty SAND 

HWA-11Si-23,S-25 45.0 46.5 25.9 19.5 80.5 ML Dark gray, SILT with sand 

HWA-11Si-23,S-31 75.0 76.5 25.6 51 22 29 93.8 CH Dark gray, fat CLAY 

Notes: 1. This table summarizes information presented elsewhere in the report and should be used in conjunction with the report test, other graphs and tables, and the exploration logs.

2. The soil classifications in this table are based on ASTM D2487 and D2488 as applicable.
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SR 302 Victor Area Study PLASTICITY INDEX OF SOILS 

Mason County, Washington METHOD ASTM D4318 
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23 

58 

57 

47 

NP 

34 

58 

26 

22 

21 

NP 

22 

23 

32 

35 

26 

NP 

12 

35 

98.7 

92.4 

93.5 

69.5 

93.3 

73.3 

LIQUID LIMIT, PLASTIC LIMIT AND 
SR 302 Victor Area Study PLASTICITY INDEX OF SOILS 

Mason County, Washington METHOD ASTM D4318 
PROJECT NO.: 2022-043-21 FIGURE: B6 

HWAATTB EXPANDED SAMPLE COLUMN  2022-043.GPJ  6/29/23 



   

   

   

   

   

 

 

 

 

 

 

 

 

  

  

      

 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  
  

   
 

P
LA

S
T

IC
IT

Y
 IN

D
E

X
 (

P
I)

 

60 

50 

40 

30 

20 

10 

0 

CL CH 

ML MHCL-ML

0 20 40 60 80 100 

LIQUID LIMIT (LL) 

SYMBOL SAMPLE DEPTH (ft) CLASSIFICATION % MC LL PL PI % Fines 

HWA-10Si-22 

HWA-10Si-22 

HWA-10Si-22 

HWA-10Si-22 

HWA-11Si-23 

S-22

S-27

S-29

S-30

S-31

33.0 - 34.5 

55.0 - 56.5 

65.0 - 66.3 

70.0 - 71.5 

75.0 - 76.5 

(ML) Olive-brown, sandy SILT

(ML) Dark gray, SILT

(CL) Very dark gray, lean CLAY

(CH) Dark gray, fat CLAY 

(CH) Dark gray, fat CLAY 

30 

30 

22 

33 

26 

NP 

26 

48 

79 

51 

NP 

23 

23 

26 

22 

NP 

3 

25 

53 

29 

67.8 

89.3 

97.5 

99.4 

93.8 

LIQUID LIMIT, PLASTIC LIMIT AND 
SR 302 Victor Area Study PLASTICITY INDEX OF SOILS 

Mason County, Washington METHOD ASTM D4318 
PROJECT NO.: 2022-043-21 FIGURE: B7 

HWAATTB EXPANDED SAMPLE COLUMN  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

30.5 

4.3 

0.1 

Sand 
% 

57.2 

40.3 

20.3 

90 

10 

% MC 

5 

31 

32 

1.0 - 2.5 

9.0 - 10.5 

18.0 - 19.5 

S-1

S-6

S-12

HWA-01P-22 

HWA-01P-22 

HWA-01P-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SM) Brown, silty SAND with gravel 

(ML) Olive-gray, sandy SILT

(ML) Dark gray, SILT with sand

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

#10 

30 

U.S. STANDARD SIEVE SIZES 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

12.3 

55.4 

79.6 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B8 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

 

  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

43 

PI Gravel 
% 

0.4 

55.8 

Sand 
% 

19.9 

38.2 

90 

10 

% MC 

30 

36 

6 

31.5 - 33.0 

50.0 - 51.5 

1.0 - 2.5 

S-21

S-26

S-1

HWA-01P-22 

HWA-01P-22 

HWA-02Si-23 

70 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(ML) Dark gray, SILT with sand

(CH) Gray, fat CLAY 

(GW-GM) Very dark gray, well-graded GRAVEL with silt and sand 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

79.7 

99.5 

6.1 

DEPTH ( ft.) 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

CLAYSILT 
Medium 

SAMPLE 

27 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B9 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

 

  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

55 

PI Gravel 
% 

1.6 

Sand 
% 

65.8 

9.9 

90 

10 

% MC 

34 

28 

37 

12.0 - 13.5 

24.0 - 25.5 

55.0 - 56.5 

S-8

S-16

S-27

HWA-02Si-23 

HWA-02Si-23 

HWA-02Si-23 84 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SM) Olive-gray, silty SAND 

(ML) Very dark gray, SILT

(CH) Gray, fat CLAY 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

32.7 

90.1 

99.4 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

29 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B10 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

 

  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

54 

PI Gravel 
% 

49.1 

Sand 
% 

42.8 

73.2 

90 

10 

% MC 

39 

4 

14 

60.0 - 61.5 

1.0 - 2.5 

10.5 - 12.0 

S-28

S-1

S-7

HWA-02Si-23 

HWA-03P-22 

HWA-03P-22 

83 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(CH) Dark gray, fat CLAY 

(GW-GM) Dark grayish-brown, well-graded GRAVEL with silt and sand 

(SM) Light olive-brown, silty SAND 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

99.0 

8.1 

26.8 

DEPTH ( ft.) 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

Fine 

50 

CLAYSILT 

3/4" 

Medium 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

29 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B11 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

9.6 

Sand 
% 

86.9 

9.6 

75.0 

90 

10 

% MC 

27 

28 

30 

24.0 - 25.5 

35.0 - 36.5 

6.0 - 7.5 

S-16

S-23

S-4

HWA-03P-22 

HWA-03P-22 

HWA-04-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SM) Olive-gray, silty SAND 

(ML) Dark gray, SILT

(SM) Olive-brown, silty SAND 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

#10 

30 

U.S. STANDARD SIEVE SIZES 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

13.1 

90.4 

15.4 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B12 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

41.7 

Sand 
% 

69.8 

36.0 

53.8 

90 

10 

% MC 

32 

27 

6 

18.0 - 19.5 

33.0 - 34.5 

1.0 - 2.5 

S-12

S-22

S-1

HWA-04-22 

HWA-04-22 

HWA-05-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SM) Olive-gray, silty SAND 

(ML) Dark gray, sandy SILT

(SP) Very dark brown, poorly graded SAND with gravel 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

30.2 

64.0 

4.5 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B13 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

8.3 

14.7 

Sand 
% 

81.4 

62.7 

94.9 

90 

10 

% MC 

20 

12 

23 

7.5 - 9.0 

18.0 - 19.5 

22.5 - 24.0 

S-5

S-12

S-15

HWA-05-22 

HWA-05-22 

HWA-05-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SP-SM) Light olive-brown, poorly graded SAND with silt 

(SM) Olive-brown, silty SAND 

(SP-SM) Olive-gray, poorly graded SAND with silt 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

10.3 

22.6 

5.1 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B14 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

0.4 

23.2 

Sand 
% 

79.1 

31.2 

36.4 

90 

10 

% MC 

27 

16 

22 

28.5 - 30.0 

4.5 - 6.0 

6.0 - 7.5 

S-19

S-3

S-4

HWA-05-22 

HWA-06Si-22 

HWA-06Si-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SM) Olive, silty SAND 

(ML) Light olive-brown, sandy SILT

(SM) Olive-brown, silty SAND with gravel 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

#10 

30 

U.S. STANDARD SIEVE SIZES 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

20.9 

68.4 

40.4 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B15 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

 

  
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

NP 

PI Gravel 
% 

2.1 

1.2 

0.8 

Sand 
% 

74.0 

40.9 

92.3 

22.9 

90 

10 

% MC 

21 

30 

25 

9.0 - 10.5 

12.0 - 13.5 

16.5 - 18.0 

S-6

S-8

S-11

HWA-06Si-22 

HWA-06Si-22 

HWA-06Si-22 NP 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SM) Olive-brown, silty SAND 

(ML) Olive-brown, sandy SILT

(SP-SM) Dark grayish-brown, poorly graded SAND with silt 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

1.0 

#10 

30 

U.S. STANDARD SIEVE SIZES 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

58.0 

6.9 

DEPTH ( ft.) 

CLAYSILT 
Medium 

SAMPLE 

NP 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B16 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

11.3 

6.4 

Sand 
% 

33.7 

34.6 

24.7 

90 

10 

% MC 

25 

25 

27 

21.0 - 22.5 

27.0 - 28.5 

31.5 - 33.0 

S-14

S-18

S-21

HWA-06Si-22 

HWA-06Si-22 

HWA-06Si-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(ML) Dark grayish-brown, sandy SILT

(ML) Dark gray, sandy SILT

(ML) Very dark gray, SILT with sand

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

55.0 

59.0 

75.3 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B17 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

 

 

  
 

 

 
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

32 

57 

PI Gravel 
% 

0.6 

Sand 
% 

12.2 

15.2 

1.1 47.4 

90 

10 

% MC 

26 

27 

38 

35.0 - 36.5 

45.0 - 46.5 

60.0 - 61.5 

S-23

S-25

S-28

HWA-06Si-22 

HWA-06Si-22 

HWA-06Si-22 

54 

87 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(ML) Dark gray, SILT

(CH) Dark gray, fat CLAY with sand 

(CH) Very dark gray, fat CLAY 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

51.5 

#10 

30 

U.S. STANDARD SIEVE SIZES 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

87.2 

84.8 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

22 

30 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B18 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

 

  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

61 

PI Gravel 
% 

30.4 

0.9 

Sand 
% 

1.8 

57.9 

64.2 

90 

10 

% MC 

37 

7 

23 

65.0 - 66.5 

1.5 - 2.4 

9.0 - 10.5 

S-29

S-1

S-6

HWA-06Si-22 

HWA-07Si-22 

HWA-07Si-22 

92 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(CH) Dark gray, fat CLAY 

(SW-SM) Very dark grayish-brown, well-graded SAND with silt and gravel 

(SM) Olive-brown, silty SAND 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

98.2 

11.7 

34.8 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

31 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B19 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

0.3 

12.8 

Sand 
% 

55.1 

68.0 

88.9 

17.5 

90 

10 

% MC 

28 

21 

27 

10.5 - 12.0 

15.0 - 16.5 

19.5 - 21.0 

S-7

S-10

S-13

HWA-07Si-22 

HWA-07Si-22 

HWA-07Si-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SM) Brown, silty SAND 

(SM) Dark olive-brown, silty SAND 

(SP-SM) Dark gray, poorly graded SAND with silt 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

1.6 

#10 

30 

U.S. STANDARD SIEVE SIZES 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

44.6 

11.1 

DEPTH ( ft.) 

CLAYSILT 
Medium 

SAMPLE 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B20 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

1.2 

Sand 
% 

33.1 

41.2 

12.7 

90 

10 

% MC 

30 

26 

28 

22.5 - 24.0 

25.5 - 27.0 

28.5 - 30.0 

S-15

S-17

S-19

HWA-07Si-22 

HWA-07Si-22 

HWA-07Si-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(ML) Dark grayish-brown, sandy SILT

(ML) Dark grayish-brown, sandy SILT

(ML) Dark gray, SILT

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

65.6 

58.8 

87.3 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B21 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

 

  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

32 

PI Gravel 
% 

Sand 
% 

22.5 

1.3 

0.7 

54.6 

57.4 

90 

10 

% MC 

26 

34 

35 

40.5 - 41.4 

60.0 - 61.5 

70.0 - 71.5 

S-23b

S-27

S-29

HWA-07Si-22 

HWA-07Si-22 

HWA-07Si-22 

58 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(ML) Very dark gray, SILT with sand

(CH) Very dark gray, fat CLAY 

(CH) Very dark gray, fat CLAY 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

44.1 

41.9 

#10 

30 

U.S. STANDARD SIEVE SIZES 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

77.5 

DEPTH ( ft.) 

CLAYSILT 
Medium 

SAMPLE 

26 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B22 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

51.6 

75.3 

18.4 

Sand 
% 

39.1 

20.7 

59.6 

90 

10 

% MC 

11 

11 

25 

12.0 - 13.5 

18.0 - 19.5 

28.5 - 30.0 

S-8

S-12

S-19

HWA-08P-22 

HWA-08P-22 

HWA-08P-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(GW-GM) Olive, well-graded GRAVEL with silt and sand 

(GP) Olive, poorly graded GRAVEL with sand 

(SM) Olive-brown, silty SAND with gravel 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

#10 

30 

U.S. STANDARD SIEVE SIZES 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

9.3 

4.0 

22.1 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B23 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

 

 

  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

35 

26 

PI Gravel 
% 

59.8 

Sand 
% 

32.4 

90 

10 

% MC 

29 

33 

7 

45.0 - 46.5 

55.0 - 56.5 

1.5 - 3.0 

S-25

S-27

S-2

HWA-08P-22 

HWA-08P-22 

HWA-09-22 

57 

47 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(CH) Dark gray, fat CLAY 

(CL) Dark gray, lean CLAY

(GW-GM) Dark brown, well-graded GRAVEL with silt and sand 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

92.4 

93.5 

7.9 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

Fine 

50 

DEPTH ( ft.) 

CLAYSILT 

3/4" 

Medium 

SAMPLE 

22 

21 

GRAIN SIZE IN MILLIMETERS 
50 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B24 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

0.8 

Sand 
% 

72.7 

90.2 

86.6 

9.0 

90 

10 

% MC 

16 

12 

29 

3.0 - 4.5 

7.5 - 9.0 

10.5 - 12.0 

S-3

S-6

S-8

HWA-09-22 

HWA-09-22 

HWA-09-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SM) Olive-brown, silty SAND 

(SP-SM) Dark olive-brown, poorly graded SAND with silt 

(SM) Dark grayish-brown, silty SAND 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

0.9 

#10 

30 

U.S. STANDARD SIEVE SIZES 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

26.5 

13.4 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B25 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

Sand 
% 

49.0 

59.7 

77.8 

90 

10 

% MC 

28 

28 

27 

15.0 - 16.5 

16.5 - 18.0 

18.0 - 19.5 

S-11

S-12

S-13

HWA-09-22 

HWA-09-22 

HWA-09-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(ML) Dark grayish-brown, sandy SILT

(SM) Very dark grayish-brown, silty SAND 

(SM) Dark gray, silty SAND 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

51.0 

40.3 

22.2 

DEPTH ( ft.) 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

CLAYSILT 
Medium 

SAMPLE 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B26 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

 

 

 

  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

NP 

12 

35 

PI Gravel 
% 

Sand 
% 

26.7 

90 

10 

% MC 

28 

30 

23 

25.0 - 26.5 

30.0 - 31.5 

36.0 - 36.0 

S-17

S-18

S-20

HWA-09-22 

HWA-09-22 

HWA-09-22 

NP 

34 

58 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(ML) Very dark gray, sandy SILT

(CL) Very dark gray, lean CLAY

(CH) Gray, fat CLAY with sand 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

69.5 

93.3 

73.3 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

Fine 

50 

DEPTH ( ft.) 

CLAYSILT 

3/4" 

Medium 

SAMPLE 

NP 

22 

23 

GRAIN SIZE IN MILLIMETERS 
50 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B27 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

45.4 

14.7 

0.9 

Sand 
% 

48.6 

67.3 

90.7 

90 

10 

% MC 

10 

34 

20 

3.0 - 4.5 

10.5 - 12.0 

13.5 - 15.0 

S-2

S-7

S-9

HWA-10Si-22 

HWA-10Si-22 

HWA-10Si-22 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SP-SM) Olive, poorly graded SAND with silt and gravel 

(SM) Olive-gray, silty SAND 

(SP-SM) Dark gray, poorly graded SAND with silt 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

#10 

30 

U.S. STANDARD SIEVE SIZES 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

Fine 

6.0 

18.0 

8.4 

DEPTH ( ft.) 

CLAYSILT 
Medium 

#60#40#203/8" 

5 

50 

3/4" 

GRAIN SIZE IN MILLIMETERS 
50 

SAMPLE 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B28 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

 

 

  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

NP 

3 

PI Gravel 
% 

Sand 
% 

68.3 

90 

10 

% MC 

27 

30 

30 

18.0 - 19.5 

33.0 - 34.5 

55.0 - 56.5 

S-12

S-22

S-27

HWA-10Si-22 

HWA-10Si-22 

HWA-10Si-22 

NP 

26 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SM) Olive-gray, silty SAND 

(ML) Olive-brown, sandy SILT

(ML) Dark gray, SILT

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

31.7 

67.8 

89.3 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

Fine 

50 

DEPTH ( ft.) 

CLAYSILT 

3/4" 

Medium 

SAMPLE 

NP 

23 

GRAIN SIZE IN MILLIMETERS 
50 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B29 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

 

 

  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

25 

53 

PI Gravel 
% 

25.6 

Sand 
% 

67.6 

90 

10 

% MC 

22 

33 

15 

65.0 - 66.3 

70.0 - 71.5 

3.0 - 4.5 

S-29

S-30

S-2

HWA-10Si-22 

HWA-10Si-22 

HWA-11Si-23 

48 

79 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(CL) Very dark gray, lean CLAY

(CH) Dark gray, fat CLAY 

(SP-SM) Very dark grayish-brown, poorly graded SAND with silt and gravel 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 

ASTM SOIL CLASSIFICATION 

97.5 

99.4 

6.8 

#10 

30 

U.S. STANDARD SIEVE SIZES 

#60#40#203/8" 

5 

Fine 

50 

DEPTH ( ft.) 

CLAYSILT 

3/4" 

Medium 

SAMPLE 

23 

26 

GRAIN SIZE IN MILLIMETERS 
50 

PARTICLE-SIZE ANALYSIS 
SR 302 Victor Area Study OF SOILS 

Mason County, Washington METHODS ASTM D6913/D7928 

PROJECT NO.: 2022-043-21 FIGURE: B30 
HWAGRSZ SILT-CLAY PERCENTAGE WITH 7928  2022-043.GPJ  6/29/23 



   

   

   

 

 

 

 

 

 

 

  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

  

 

 

 

 

   

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 
  
  

   
 

0 

10

20 

30

40 

50

60 

70

80 

90

100 

0.0010.010.1110 

PI Gravel 
% 

5.6 

0.1 

Sand 
% 

82.2 

62.5 

55.2 

90 

10 

% MC 

17 

28 

25 

12.0 - 13.5 

25.5 - 27.0 

33.0 - 34.5 

S-8

S-17

S-22

HWA-11Si-23 

HWA-11Si-23 

HWA-11Si-23 

Fine Coarse 

SYMBOL 

3" 1-1/2"

Fines 
% 

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

 

#4 #200 

(SM) Olive-brown, silty SAND 

(SM) Very dark grayish-brown, silty SAND 

(SM) Very dark grayish-brown, silty SAND 

0.00050.005 

Clay 
%

LL PL 

GRAVEL 

0.05 

5/8" 

70 

#100 

0.5 

Silt 
% 

SAND 
Coarse 
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SR302 Landslide 
HWA-2I-22 Sample No.: S-16 24.0' 

Soil Description: SILT 
Soil Color: Very dark gray Average Strain Rate: 0.5 % per min. 
Soil Group Symbol: ML Soil Specific Gravity: 2.65 (assumed) 
Normal Stress (psf) 1300.00 2600.00 5200.00 Average 
Peak Stress (psf) 1009.67 1963.34 3518.86 
Initial Moisture Content (%): 28.4 28.4 28.4 28.4 Cohesion phi Angle 
Wet Unit Weight (pcf): 122.3 121.9 122.9 122.4 psf (degrees) 
Dry Unit Weight (pcf): 95.3 95.0 95.7 95.3 Peak 231.9 32.5 
Calculated Void Ratio 0.735 0.741 0.727 0.735 
Calculated Porosity 0.424 0.426 0.421 0.423 
Calculated Saturation (%) 102.2 101.4 103.3 102.3 
Final Moisture Content (%) 29.5 29.5 28.9 29.3 

Indicated Strength Parameters 

HWA GEOSCIENCES INC. Materials Testing Laboratory 
Direct Shear Test of Soils Under Consolidated Drained Conditions (ASTM D 3080) 

2022-043 
Sample Point: 
Project Name: Project Number: 

Sample Depth: 
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HWA GEOSCIENCES INC. Materials Testing Laboratory 
Direct Shear Test of Soils Under Consolidated Drained Conditions (ASTM D 3080) 

Project Name: SR302 Landslide Project Number: 2022-043 
Sample Point: HWA-3P-22 Sample No.: S-7 Sample Depth: 11.0'-11.5' 
Soil Description: silty SAND 
Soil Color: Light olive-brown Average Strain Rate: 0.5 % per min. 
Soil Group Symbol: SM Soil Specific Gravity: 2.65 (assumed) 
Normal Stress (psf) 600.00 1200.00 2400.00 Average 
Peak Stress (psf) 476.69 903.75 1720.50 
Initial Moisture Content (%): 14.1 14.1 14.1 14.1 
Wet Unit Weight (pcf): 107.4 109.6 106.8 107.9 
Dry Unit Weight (pcf): 94.1 96.0 93.5 94.6 
Calculated Void Ratio 0.757 0.722 0.768 0.749 
Calculated Porosity 0.431 0.419 0.434 0.428 
Calculated Saturation (%) 49.5 52.0 48.8 50.1 
Final Moisture Content (%) 30.8 29.8 29.2 29.9 
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HWA GEOSCIENCES INC. Materials Testing Laboratory 
Direct Shear Test of Soils Under Consolidated Drained Conditions (ASTM D 3080) 

Project Name: SR302 Landslide Project Number: 2022-043 
Sample Point: HWA-6i-22 Sample No.: S-3 Sample Depth: 4.5' 
Soil Description: sandy SILT 
Soil Color: Light olive-brown Average Strain Rate: 0.5 % per min. 
Soil Group Symbol: ML Soil Specific Gravity: 2.65 (assumed) 
Normal Stress (psf) 280.00 560.00 1120.00 Average 
Peak Stress (psf) 230.50 448.29 878.69 
Initial Moisture Content (%): 16.5 16.5 16.5 16.5 
Wet Unit Weight (pcf): 112.9 112.6 111.3 112.3 
Dry Unit Weight (pcf): 97.0 96.7 95.6 96.4 
Calculated Void Ratio 0.705 0.710 0.730 0.715 
Calculated Porosity 0.413 0.415 0.422 0.417 
Calculated Saturation (%) 61.9 61.4 59.8 61.0 
Final Moisture Content (%) 30.3 29.4 28.2 29.3 
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SR302 Landslide 
HWA-7i-22 Sample No.: S-21 31.5'-32.0' 

Soil Description: Very dark gray, silty SAND 
Soil Color: Very dark gray Average Strain Rate: 0.4 % per min. 
Soil Group Symbol: SM Soil Specific Gravity: 2.65 (assumed) 
Normal Stress (psf) 1970.00 3940.00 7880.00 Average 
Peak Stress (psf) 1539.12 2922.04 5369.05 
Initial Moisture Content (%): 29.6 29.6 29.6 29.6 Cohesion phi Angle 
Wet Unit Weight (pcf): 125.0 126.3 123.4 124.9 psf (degrees) 
Dry Unit Weight (pcf): 96.4 97.5 95.2 96.4 Peak 315.6 32.8 
Calculated Void Ratio 0.715 0.696 0.736 0.716 
Calculated Porosity 0.417 0.410 0.424 0.417 
Calculated Saturation (%) 109.6 112.6 106.4 109.5 
Final Moisture Content (%) 27.3 26.0 28.4 27.2 

Indicated Strength Parameters 

HWA GEOSCIENCES INC. Materials Testing Laboratory 
Direct Shear Test of Soils Under Consolidated Drained Conditions (ASTM D 3080) 

2022-043 
Sample Point: 
Project Name: Project Number: 

Sample Depth: 
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SR302 Landslide 

HWA-7i-22 Sample No.: S-23 40.5-41.0 

Soil Description: SILT with sand 

Soil Color: Very dark gray Average Strain Rate: 0.4 % per min. 

Soil Group Symbol: ML Soil Specific Gravity: 2.65 (assumed) 

Normal Stress (psf) 2500.00 5000.00 10000.00 Average 

Peak Stress (psf) 1927.03 3738.98 6869.28 

Initial Moisture Content (%): 26.0 26.0 26.0 26.0 Cohesion phi Angle 

Wet Unit Weight (pcf): 127.1 127.1 125.6 126.6 psf (degrees) 

Dry Unit Weight (pcf): 100.8 100.8 99.6 100.4 Peak 361.9 33.2 

Calculated Void Ratio 0.640 0.640 0.660 0.647 

Calculated Porosity 0.390 0.390 0.397 0.393 

Calculated Saturation (%) 107.8 107.7 104.6 106.7 

Final Moisture Content (%) 25.2 25.3 24.4 25.0 

Indicated Strength Parameters 

HWA GEOSCIENCES INC. Materials Testing Laboratory 

Direct Shear Test of Soils Under Consolidated Drained Conditions (ASTM D 3080) 

2022-043 

Sample Point: 

Project Name: Project Number: 
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SR302 Landslide 
HWA-8P-22 Sample No.: S-19 28.5-29.0' 

Soil Description: silty SAND with gravel 
Soil Color: Olive-brown Average Strain Rate: 0.5 % per min. 
Soil Group Symbol: SM Soil Specific Gravity: 2.65 (assumed) 
Normal Stress (psf) 1700.00 3400.00 6800.00 Average 
Peak Stress (psf) 1441.05 2843.07 4958.64 
Initial Moisture Content (%): 25.1 25.1 25.1 25.1 Cohesion phi Angle 
Wet Unit Weight (pcf): 127.6 127.3 126.9 127.3 psf (degrees) 
Dry Unit Weight (pcf): 102.0 101.7 101.4 101.7 Peak 383.3 34.2 
Calculated Void Ratio 0.621 0.625 0.630 0.626 
Calculated Porosity 0.383 0.385 0.387 0.385 
Calculated Saturation (%) 107.1 106.4 105.6 106.4 
Final Moisture Content (%) 24.3 24.6 24.6 24.5 

Indicated Strength Parameters 

HWA GEOSCIENCES INC. Materials Testing Laboratory 
Direct Shear Test of Soils Under Consolidated Drained Conditions (ASTM D 3080) 

2022-043 
Sample Point: 
Project Name: Project Number: 

Sample Depth: 
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SR302 Landslide 
HWA-10I-22 Sample No.: S-9 13.5'-14.0' 

Soil Description: poorly graded SAND with silt 
Soil Color: Dark gray Average Strain Rate: 0.5 % per min. 
Soil Group Symbol: SP-SM Soil Specific Gravity: 2.65 (assumed) 
Normal Stress (psf) 800.00 1600.00 3200.00 Average 
Peak Stress (psf) 735.07 1390.16 2439.31 
Initial Moisture Content (%): 19.6 19.6 19.6 19.6 Cohesion phi Angle 
Wet Unit Weight (pcf): 126.4 125.6 124.4 125.5 psf (degrees) 
Dry Unit Weight (pcf): 105.6 105.0 104.0 104.9 Peak 210.5 35.1 
Calculated Void Ratio 0.566 0.575 0.590 0.577 
Calculated Porosity 0.361 0.365 0.371 0.366 
Calculated Saturation (%) 92.0 90.5 88.2 90.2 
Final Moisture Content (%) 25.1 25.6 25.5 25.4 

Indicated Strength Parameters 

HWA GEOSCIENCES INC. Materials Testing Laboratory 
Direct Shear Test of Soils Under Consolidated Drained Conditions (ASTM D 3080) 

2022-043 
Sample Point: 
Project Name: Project Number: 

Sample Depth: 
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SR302 Landslide 
HWA-11I-22 Sample No.: S-8 12.5-13.0 

Soil Description: silty SAND 
Soil Color: Olive-brown Average Strain Rate: 0.5 % per min. 
Soil Group Symbol: SM Soil Specific Gravity: 2.65 (assumed) 
Normal Stress (psf) 700.00 1400.00 2800.00 Average 
Peak Stress (psf) 793.05 1447.69 2780.59 
Initial Moisture Content (%): 17.4 17.4 17.4 17.4 Cohesion phi Angle 
Wet Unit Weight (pcf): 136.2 137.2 137.8 137.1 psf (degrees) 
Dry Unit Weight (pcf): 116.1 116.9 117.4 116.8 Peak 126.6 43.4 
Calculated Void Ratio 0.425 0.415 0.408 0.416 
Calculated Porosity 0.298 0.293 0.290 0.294 
Calculated Saturation (%) 108.5 111.2 112.9 110.8 
Final Moisture Content (%) 16.7 16.2 16.7 16.5 

Indicated Strength Parameters 

HWA GEOSCIENCES INC. Materials Testing Laboratory 
Direct Shear Test of Soils Under Consolidated Drained Conditions (ASTM D 3080) 

2022-043 
Sample Point: 
Project Name: Project Number: 

Sample Depth: 
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APPENDIX C: EXPLORATIONS 

BY OTHERS 































































 

 

 

 

 

    

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C: INSTRUMENTATION DATA 

COLLECTED BY OTHERS 





























































































 

 

 

 

    

  

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C: REPORTING COMPLETED 

BY OTHERS 























































































 
     

 
           

 

 

     

       

    

       

            

 

 

 

                   

                       

                      

                

                   

                       

             

             

    

 

                     

                      

                      

                           

                      

                    

                    

                     

                   

                 

                        

                     

                  

 

                         

                   

                       

                      

               

 

 
  

 
 
  

Will Rosso 

From: Fish, Marc 
Sent: Friday, January 15, 2021 7:58 AM 
To: Johnston, Samuel 
Subject: FW: SR 302 vicinity MP 4.5 Embankment Failure/Landslide - Geotechnical Office 

Response 
Attachments: Figures.pdf 

fyi 

From: Mulhern, Mike <MulherM@wsdot.wa.gov> 

S nt: Thursday, January 14, 2021 4:47 PM 

To: Sands, Rich <SandsR@wsdot.wa.gov> 

Cc: Smith, Eric <SmithE@wsdot.wa.gov>; Fish, Marc <FishM@wsdot.wa.gov> 

Subj ct: SR 302 vicinity MP 4.5 Embankment Failure/Landslide - Geotechnical Office Response 

Rich, 

Per your request, on Wednesday, January 13th , 2021, I met you at the site of a reported embankment failure/landslide 

on SR 302, at approximately MP 4.5 (Figure 1). This location is within the limits of a slope in our Unstable Slope 

Management System (USMS) as slope 177 and has a rating of 402 (MP 4.39 to 4.63). Reportedly, this section of the 

highway failed during the 2001 Nisqually earthquake. It was mitigated following the earthquake and Maintenance 

indicated this section did not show signs of instability until approximately 6 to 7 years ago, when cracks began 

developing in both lanes of the highway. The site is within an area of known instability, locally referred to as the “Victor 

Slide”. Our assessment included reviewing selected available geologic and geotechnical literature/maps, conducting 

Region interviews, taking site photographs, observing site geomorphology and generating a field-developed cross 

section. 

At the time of our visit, both lanes of the highway were closed to traffic. The current deformation affects approximately 

210 feet of the highway, with cracks affecting both lanes and shoulders (Figure 2). The asphalt is separated from the soil 

for an additional 70 feet on the southbound side of the highway and a small section of the northbound side has minor 

separation (Figure 3). While I was on site, I noticed that cracks were open 2 to 3 inches with up to 5 to 6 inches of 

vertical offset, in places (Figure 4). I spray-painted the ends of several cracks so we can measure any future extension of 

the cracks. Maintenance states that the cracks are in approximately the same locations as past failures and that they 

typically fill the voids with gravel and patch this section of highway; however, new cracks have developed on the south 

end of the deformation area (see Figure 2), reportedly extending the limits of the familiar failure zone. I walked upslope 

and did not notice any fresh signs of instability (cracks, slumping, etc.); however, I did notice ponded water immediately 

above the cutslope and in the upslope/northbound ditch, immediately adjacent to the area of pavement cracks (Figures 

5 and 6). I walked downslope and did not observe fresh signs of instability. I did not observe any seepage downslope of 

the highway; however, the slope was covered with vegetation. It appears that the current failure is occurring on or near 

the fill/native contact; however, we are unable to verify the depth of the failure without a subsurface investigation. 

The Region proposed to fill the voids with gravel and level it with hot or cold mix. I called Marc Fish and Eric Smith 

(Geotechnical Office) to discuss and we agree that their proposal is reasonable. I also discussed, with Maintenance, that 

another option would be to fill the voids with gravel and level the highway with gravel for a temporary fix. I stressed 

that the landslide may still be active, and that the cracks may reappear during the next rain cycle. We also recommend 

that the upslope ditch be cleaned out to promote positive drainage to the nearby culvert. 
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Maintenance should continue to closely monitor this area during the remaining wet season and contact our office if the 

problem reoccurs. Our office will update the USMS with this new landslide event. 

We hope the above provides the information you need at this time. If you have any questions, please call me at the 

number below or Eric Smith at 360-280-5041. 

Thank you. 

Michael Mulhern 

Geotechnical Specialist 

State Materials Laboratory – Geotechnical Office 

Cell: (360) 239-8882 
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Will Rosso 

Lan; McGehee, Travis; Osborn, Jennifer; Frye, Mark; Fiske, Andrew; Fish, Marc; Smith, Eric 
Subject: Geotechnical site visit report, 2022-01-11 – Victor Slide, SR 302, MP 4.5 
Attachments: AnnotatedPhotos_SR302_MP4-5_DMC268.pdf; Fig1_SiteVicinityMap_SR302_MP4-5 

From: Newman, Stephen 
Sent: Thursday, January 13, 2022 8:09 AM 
To: Sands, Rich 
Cc: Stryker, Duke; Smiley, Jeff; Christiansen, Chris; Dawson, Michelle; Diggle, Tim; Brooks, 

_DMC268.pdf; Fig2_GeotechnicalObservMap_SR302_MP4-5_DMC268.pdf 

Good morning, 

On Tuesday, January 11th, 2021, at the request of your office, we visited the site of recent embankment settlement at 

SR 302, MP 4.5 (the project site). The project site has experienced several previous episodes of subsidence and/or slope 

displacement, including during the 2001 Nisqually earthquake. The site was mitigated following the earthquake and, 

according to conversations with Olympic Region Maintenance, did not show signs of instability until approximately 7 or 8 

years ago, when cracks began developing in both lanes of the highway. The site is within an area of known instability, 

locally referred to as the “Victor Slide”, and is included in our Unstable Slope Management System (USMS) as USMS 

slope #177. 

We understand that the site experienced significant rainfall and snow melt in the weeks prior to the most recent 

episode of embankment settlement, leading to elevated groundwater levels and increased surface runoff. We also 

understand that one or more anomalously high ‘king’ tides have occurred in recent weeks at the project site, which have 

likely exacerbated the already high groundwater levels in the embankment, and have also likely increased coastal 

erosion along the toe of the embankment. These factors have likely combined to trigger the recent episode of 

embankment settlement. Below, we present our field observations, conclusions and geotechnical recommendations. 

Attached, please find selected and annotated photographs from our visit, a site vicinity map, and a preliminary map 

showing the locations of observed ground cracks. 

We arrived on site at approximately 12:30 pm and departed the site at approximately 5:00 pm. Upon our arrival we 

observed two areas where ground cracks extended into the SR 302 travel lanes, one area near MP 4.45, and another 

more significant area between approximately MP 4.50 and 4.55 (see attached Figure 1). We also observed a third area of 

ground cracking that was limited to the eastbound (EB) SR 302 shoulder and embankment slope, near MP 4.57. We did 

not observe any ground cracks or subsidence in the vicinity of the rebuilt section of embankment between 

approximately MP 4.59 and MP 4.63. 

Ground crack near MP 4.45 

We observed a single ground crack near MP 4.45, which was limited to the EB SR 302 travel lane and shoulder. This crack 

was previously observed and photographed during a site visit by our office in June 2019. The extent of the crack does 

not appear to have changed since our 2019 site visit, but the crack aperture appears to have increased from 

approximately 0.25 to 0.75 inches across. No vertical offset is apparent along this crack. Based on the ground stakes that 

we observed at this location, an 18-inch-diameter, 60-foot-long culvert is apparently slated to be installed at this 

location. 

Ground cracks and subsidence between approximately MP 4.50 and MP 4.55 

We observed a series of interconnected ground cracks between approximately MP 4.50 and MP 4.55, which begin along 

the EB shoulder, extend across both travel lanes to the WB shoulder, and then cross back over to terminate in the EB 

travel lane. These cracks form a half-moon shape in plan view, open to the west. They are vertically offset between <1 
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and 3 inches, with the west side of the crack subsiding relative to the east side. The cracks are locally horizontally offset 

by up to 2 inches. The subsided portion of the embankment appears to have rotated backwards, such that the EB 

shoulder is now superelevated, and the asphalt pavement tilts gently to the east, toward the ground cracks. We 

observed significant surface water ponding on the pavement, especially in the WB lane, and the ponded water appears 

to be draining into the open ground cracks. 

During site visits by our office in June 2019 and January 2021, we documented similar patterns of ground cracks 

between approximately MP 4.50 and 4.55. Based on our records and field observations, we understand that a new layer 

of asphalt pavement was subsequently added to restore the grade at this location in both 2019 and 2021, prior to this 

latest episode of cracking and subsidence. 

Ground cracks and subsidence near MP 4.57 

Near MP 4.57, we observed multiple arcuate ground cracks in the EB SR 109 shoulder and embankment slope. Based on 

photographs of this location taken by our office during a site visit in July 2017, this portion of the embankment 

underwent previous mitigation that included placement of quarry spalls, rip rap and geotextile. The observed ground 

cracks exhibit at least 6 inches of vertical displacement, and locally exhibit more than 1 foot of vertical displacement. 

Two mature cedar trees are present near the base of the embankment, to the immediate south of the observed ground 

cracks, and are visible in the July 2017 photographs. Relative to our recent observations and photographs (see attached 

exhibits), these trees have undergone significant forward tilting since 2017. 

We observed a steel standpipe casing protruding from the toe of the embankment slope at this location, with a red 

inclinometer casing grouted inside the steel casing. Both the steel outer casing and the red plastic inclinometer casing 

were tilted forward at least 50 degrees from vertical, indicative of forward rotation of the embankment toe. We also 

observed a conspicuous lack of armoring at beach level along this portion of the embankment toe. 

Field observations up slope from SR 302 

We traversed the terrain up slope from the project site to look for evidence of accelerated deep-seated landslide 

displacement, relative to recent years of relatively slow landslide creep-type displacement. Based on our observations of 

lidar hillshade maps, and based on past field observations by our office, we classify the terrain immediately east and 

upslope from the highway as a historically active deep-seated landslide. We compared field photographs taken by our 

office in 2019 with our recently acquired field photographs, and did not observe any significant differences in the 

landslide topography or vegetation. Existing indicators of historic landslide displacement, such as through-going cracks in 

the concrete driveway that align with the landslide head scarp, did not appear to have accrued significant offset relative 

to that observed in 2019. 

Surface water observations 

In addition to the previously mentioned surface water ponding in the travel lanes and draining through open ground 

cracks, we also observed poorly functioning ditches and culverts at the project site. At several locations along the WB SR 

302 ditch, we observed masses of soil in the ditch that are preventing water from flowing to the culvert inlets. We 

observed thick mats of vegetation at several other locations in the ditch and around culvert inlets, which may also be 

contributing to poor ditch and culvert performance. 

In the vicinity of MP 4.47, we observed the outlet of a 12-inch-diameter corrugated plastic pipe culvert. We could not 

locate the culvert inlet due to significant vegetation and soil obscuring the culvert inlet. No water was observed flowing 

through this culvert, despite the extremely wet weather conditions during and preceding our site visit. 

Geotechnical Recommendations 

We recommend reestablishing the WB SR 302 ditch between approximately MP 4.4 and 4.6 by removing vegetation and 

debris that may be partially or fully obstructing flow. We also recommend clearing any debris or vegetation that may be 
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partially or fully blocking the culvert inlets in the WB ditch. We recommend sealing the ground cracks in the pavement at 

MP 4.45. Between approximately MP 4.50 and MP 4.55, we recommend sealing the ground cracks in the pavement (and 

in the shoulders, if possible); we also recommend directing surface water away from the cracks. 

Once the above mitigation efforts have been completed, and once the current episode of ground movement ends, we 

strongly recommend repaving the travel lanes in the vicinity of MP 4.50 and 4.55 (where the travel lanes have 

subsided/rotated) and reestablishing the highway grade. 

We understand that the above recommendations are not a permanent fix, and that the project site will very likely 

undergo additional ground cracking and subsidence in the near future. During our site visit, we collected a large volume 

of geotechnical field data. We would be happy to entertain more robust, long-term solutions to stabilize this section of 

SR 302, but such solutions will require significant additional time and funding. 

If you have any questions or concerns, please contact me at 360-764-0195. 

Regards, 

Stephen D. Newman, LEG 

WSDOT Geotechnical Office 

Phone: 360.709.5455 

Mobile: 360.764.0195 

NewmanS@wsdot.wa.gov 
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Date May 24, 2023 

Job No. 2022-043-21 Figure - D10 
Project SR 302 Victor Area Study Piezometer Report 

Mason County, Washington 

Boring 

Ground 

Elevation 

(ft)* 

Shallowest 

Water Elevation 

(ft) 

Deepest Water 

Elevation (ft) 
First Reading Last Reading Latitude Longitude Datum Collector 

HWA-1P-22 33.7 25.1 24.0 12/29/2022 5/24/2023 47.36542 -122.80802 WGS84 W. Rosso 

HWA-3P-22 34.6 25.3 23.4 12/27/2022 5/24/2023 47.36465 -122.80747 WGS84 W. Rosso 

HWA-8P-22 35.6 26.7 25.1 12/19/2022 5/24/2023 47.36405 -122.80720 WGS84 W. Rosso 

H-1-01 31.4 21.3 19.8 11/29/2022 5/24/2023 47.36471 -122.80765 WGS84 W. Rosso 

H-3-01 18.7 17.6 14.0 11/29/2022 4/18/2023 47.36121 -122.80645 WGS84 W. Rosso 
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Date May 24, 2023 

Job No. 2022-043-21 Figure - D11 
Project SR 302 Victor Area Study Piezometer Report 

Mason County, Washington 

Boring 

Ground 

Elevation 

(ft)* 

Shallowest 

Water Depth (ft 

bgs) 

Deepest 

Water Depth (ft 

bgs) 

First Reading Last Reading Latitude Longitude Datum Collector 

HWA-1P-22 33.7 8.6 9.7 12/29/2022 5/24/2023 47.36542 -122.80802 WGS84 W. Rosso 

HWA-3P-22 34.6 9.2 11.1 12/27/2022 5/24/2023 47.36465 -122.80747 WGS84 W. Rosso 

HWA-8P-22 35.6 8.9 10.5 12/19/2022 5/24/2023 47.36405 -122.80720 WGS84 W. Rosso 

H-1-01 31.4 10.0 11.6 11/29/2022 5/24/2023 47.36471 -122.80765 WGS84 W. Rosso 

H-3-01 18.7 1.1 4.8 11/29/2022 4/18/2023 47.36121 -122.80645 WGS84 W. Rosso 
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SLOPE STABILITY MODELING FIGURES 



1.203

6
 

6 
7 7 

5 
3 

3 

0
 

1
0

0
 

2
0

0
 

3
0

0
 

4
0

0
 

5
0

0 Safety Factor 

0.000 

0.250 

0.500 

0.750 

1.000 

1.250 

1.500 

1.750 

2.000 

2.250 

2.500 

2.750 

3.000 

3.250 

3.500 

3.750 

4.000 

4.250 

4.500 

4.750 

Material Name Color Unit Weight (lbs/ft3) Strength Type Cohesion (psf) Phi (deg) 

Fill 120 Mohr-Coulomb 0 34 

Landslide Deposits 115 Mohr-Coulomb 0 33 

Pre-Vashon Deposits 130 Mohr-Coulomb 0 36 

Pre-Vashon Lacustrine 130 Mohr-Coulomb 2000 21 

Pre-Vashon Till 140 Mohr-Coulomb 1000 40 

Vashon Till 135 Mohr-Coulomb 1000 40 

Weak Boundary 100 Mohr-Coulomb 0 21 

5.000 

5.250 

5.500 

5.750 

6.000+ 

250.00 lbs/ft2 
W 

1.203 
Displaying FS < 1.25 

W 

-100 0 100 200 300 400 500 600 700 
Project 

SR 302 Victor Area Study 
Group ScenarioSR 302, MP 4.5 Figure E-1 - Static Conditions (SC) 
Drawn By CompanyWRR HWA GeoSciences 
Date File Name4/2/2023, 6:43:01 PM Profile A (Center of Slide) 4.19.23.slmdSLIDEINTERPRET 9.023 



1.07

1
2
 

12 13 13 11 11 10 10 

0
 

1
0

0
 

2
0

0
 

3
0

0
 

4
0

0
 

5
0

0
 

Safety Factor 

0.000 

0.250 

0.500 

0.750 

1.000 

1.250 

1.500 

1.750 

2.000 

2.250 

2.500 

2.750 

3.000 

3.250 

3.500 

3.750 

4.000 

4.250 

4.500 

Material Name Color Unit Weight (lbs/ft3) Strength Type Cohesion (psf) Phi (deg) 

Fill 120 Mohr-Coulomb 0 34 

Landslide Deposits 115 Mohr-Coulomb 0 33 

Pre-Vashon Deposits 130 Mohr-Coulomb 0 36 

Pre-Vashon Lacustrine 130 Mohr-Coulomb 2000 21 

Pre-Vashon Till 140 Mohr-Coulomb 1000 40 

Vashon Till 135 Mohr-Coulomb 1000 40 

Weak Boundary 100 Mohr-Coulomb 0 21 

4.750 

5.000 

5.250 

5.500 

5.750 

6.000+ 250.00 lbs/ft2 
W 

Displaying FS < 1.25 
1.07  

W 

-100 0 100 200 300 400 500 600 700 
Project 

SR 302 Victor Area Study 
Group ScenarioSR 302, MP 4.5 Figure E-2 - High Groundwater Conditions (HGW) 
Drawn By CompanyWRR HWA GeoSciences 
Date File Name4/2/2023, 6:43:01 PM Profile A (Center of Slide) 4.19.23.slmdSLIDEINTERPRET 9.023 



000...555777999

6
 

6 7 7 5 3 3 

0
 

1
0

0
 

2
0

0
 

3
0

0
 

4
0

0
 

Safety Factor 

0.000 

0.250 

0.500 Material Name Color Unit Weight (lbs/ft3) Strength Type Cohesion (psf) Phi (deg) 
0.273 

0.750 Fill 120 Mohr-Coulomb 0 34 
1.000 

1.250 Landslide Deposits 115 Mohr-Coulomb 0 33 

1.500 Pre-Vashon Deposits 130 Mohr-Coulomb 0 36 
1.750 

2.000 
Pre-Vashon Lacustrine 130 Mohr-Coulomb 2000 21 

2.250 Pre-Vashon Till 140 Mohr-Coulomb 1000 40 

2.500 

2.750 
Vashon Till 135 Mohr-Coulomb 1000 40 

3.000 Weak Boundary 100 Mohr-Coulomb 0 21 

3.250 

3.500 
Fill (PS) 120 Mohr-Coulomb 100 34 

3.750 Landslide Deposits (PS) 115 Mohr-Coulomb 100 33 

4.000 

4.250 

4.500 0.579 
4.750 

5.000 

5.250 

5.500 

5.750 
125.00 lbs/ft26.000+ 

W 

Displaying FS < 1.05 
W 

-100 0 100 200 300 400 500 600 700 
Project 

SR 302 Victor Area Study 
Group ScenarioSR 302, MP 4.5 Figure E-3 - Pseudo Static Conditions (PS) 
Drawn By CompanyWRR HWA GeoSciences 
Date File Name4/2/2023, 6:43:01 PM Profile A (Center of Slide) 4.19.23.slmdSLIDEINTERPRET 9.023 



000...777111111

6
 

6 7 7 5 3 3 

Safety Factor 

0.000 Material Name Color Unit Weight (lbs/ft3) Strength Type Cohesion (psf) Phi (deg) 
0.250 

0.500 
Fill 120 Mohr-Coulomb 0 34 

0.750 Landslide Deposits 115 Mohr-Coulomb 0 33 
1.000 

1.250 Pre-Vashon Deposits 130 Mohr-Coulomb 0 36 
1.500 

1.750 Pre-Vashon Lacustrine 130 Mohr-Coulomb 2000 21 

2.000 

2.250 
Pre-Vashon Till 140 Mohr-Coulomb 1000 40 

2.500 Vashon Till 135 Mohr-Coulomb 1000 40 
2.750 

3.000 Liquefiable Soils 110 Mohr-Coulomb 0 12 
3.250 

3.500 Weak Boundary 100 Mohr-Coulomb 0 21 

3.750 

4.000 

4.250 

4.500 

4.750 

5.000 

5.250 

5.500 

5.750 250.00 lbs/ft2 

6.000+ W 

0
 

1
0

0
 

2
0

0
 

3
0

0
 

4
0

0
 

0.711 Displaying FS < 1.05W 

-100 0 100 200 300 400 500 600 700 
Project 

SR 302 Victor Area Study 
Group ScenarioSR 302, MP 4.5 Figure E-4 - Post Liquefaction Conditions (PL) 
Drawn By CompanyWRR HWA GeoSciences 
Date File Name4/2/2023, 6:43:01 PM Profile A (Center of Slide) 4.19.23.slmdSLIDEINTERPRET 9.023 



1.229

6
 

6 7 7 
5 8 8 3 

3 

Safety Factor 

0.000 

0.250 

0.500 

0.750 

1.000 

1.250 

1.500 

1.750 

2.000 

2.250 

2.500 

2.750 

3.000 

3.250 

3.500 

3.750 

4.000 

4.250 

Material Name Color Unit Weight (lbs/ft3) Strength Type Cohesion (psf) Phi (deg) 

Fill 120 Mohr-Coulomb 0 34 

Landslide Deposits 115 Mohr-Coulomb 0 33 

Pre-Vashon Deposits 130 Mohr-Coulomb 0 36 

Pre-Vashon Lacustrine 130 Mohr-Coulomb 2000 21 

Pre-Vashon Till 140 Mohr-Coulomb 1000 40 

Vashon Till 135 Mohr-Coulomb 1000 40 

Weak Boundary 100 Mohr-Coulomb 0 21 

0
 

1
0

0
 

2
0

0
 

3
0

0
 

4
0

0
 

4.500 

4.750 

5.000 

5.250 

5.500 
250.00 lbs/ft2 

5.750 
W

6.000+ 

1.229 
Displaying FS < 1.25 

W 

-100 0 100 
Project 

200 300 400 500 

SR 302 Victor Area Study 

600 700 

Group 

Drawn By 
SR 302, MP 4.5 

WRR 

Scenario Figure E-5 - Horizontal Drains 2' above MMHW (SC) 
Company HWA GeoSciences 

Date File Name4/2/2023, 6:43:01 PM Profile A (Center of Slide) 4.19.23.slmdSLIDEINTERPRET 9.023 



1.227

6
 

6 7 7 5 8 8 3 3 

Safety Factor 

0.000 

0.250 

0.500 

0.750 

1.000 

1.250 

1.500 

1.750 

2.000 

2.250 

2.500 

2.750 

3.000 

3.250 

3.500 

3.750 

4.000 

4.250 

Material Name 

Fill 

Landslide Deposits 

Pre-Vashon Deposits 

Pre-Vashon Lacustrine 

Pre-Vashon Till 

Vashon Till 

Lightweigh Cellular Concrete 

Weak Boundary 

Color Unit Weight (lbs/ft3) Strength Type Cohesion (psf) Phi (deg) 

120 Mohr-Coulomb 0 34 

115 Mohr-Coulomb 0 33 

130 Mohr-Coulomb 0 36 

130 Mohr-Coulomb 2000 21 

140 Mohr-Coulomb 1000 40 

135 Mohr-Coulomb 1000 40 

30 Mohr-Coulomb 500 35 

100 Mohr-Coulomb 0 21 

0
 

1
0

0
 

2
0

0
 

3
0

0
 

4
0

0
 

4.500 

4.750 

5.000 

5.250 

5.500 

5.750 250.00 lbs/ft2 
6.000+ 

W 

1.227 
Displaying FS < 1.25W 

-100 0 100 
Project 

200 300 400 500 

SR 302 Victor Area Study 

600 700 

Group 

Drawn By 
SR 302, MP 4.5 

WRR 

Scenario Figure E-6 - 5' of LCC with Horizontal Drains (SC) 
Company HWA GeoSciences 

Date File Name4/2/2023, 6:43:01 PM Profile A (Center of Slide) 4.19.23.slmdSLIDEINTERPRET 9.023 



Figure E-7 - 3' Shoreline Armor (SC)
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Figure E-11 Anchored Slope (PS)
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Appendix C 
Turning Movement Counts 
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SR 3 
SR 302 

Date: 11/15/2022 
N Peak Hour Count Period: 3:00 PM to 5:00 PM 

Peak Hour: 4:00 PM to 5:00 PM 

SR 302 
SR

 3
 

89 0 
10516 0 

48
1

TEV: 1,029 
0PHF: 

49
7 

0
60

6
0.94 

12
5

0 
140 

0 
0 

30
3 

31
8 

39
2 

15
 

HV %: PHF 
SR

 3
 

EB - -
WB 1.0% 0.58 
NB 3.1% 0.88 
SB 4.8% 0.89 

TOTAL 3.9% 0.94 
Two-Hour Count Summaries 

0

0
0 

0 
0 

0 

Interval 
Start 

0 SR 302 SR 3 SR 3 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT 
Northbound 

UT LT TH RT 
Southbound 

UT LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 7 0 35 
0 2 0 22 
0 3 0 20 
0 1 0 18 

0 0 71 1 
0 0 74 1 
0 0 83 4 
0 0 74 3 

0 24 125 0 
0 13 140 0 
0 19 137 0 
0 24 104 0 

263 
252 
266 
224 

0 
0 
0 

1,005 
4:00 PM 0 0 0 0 0 1 0 11 0 0 90 0 0 23 109 0 234 976 
4:15 PM 0 0 0 0 0 4 0 21 0 0 75 5 0 34 136 0 275 999 
4:30 PM 
4:45 PM 

0 0 0 0 
0 0 0 0 

0 5 0 18 
0 6 0 39 

0 0 63 4 
0 0 75 6 

0 31 138 0 
0 37 98 0 

259 
261 

992 
1,029 

Count Total 0 0 0 0 0 29 0 184 0 0 605 24 0 205 987 0 2,034 0 

Peak 
Hour 

All 
HV 

HV% 

0 0 0 0 
0 0 0 0 
- - - -

0 16 0 89 
0 0 0 1 
- 0% - 1% 

0 0 303 15 
0 0 10 0 
- - 3% 0% 

0 125 481 0 
0 8 21 0 
- 6% 4% -

1,029 
40 
4% 

0 
0 
0 

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count. 

Interval 
Start 

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg) 
EB WB NB SB Total EB WB NB SB Total East West North South Total 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 1 6 13 20 

0 2 6 7 15 

0 0 6 9 15 

0 1 7 0 8 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:00 PM 0 0 4 4 8 0 0 0 0 0 0 0 0 0 0 

4:15 PM 0 0 2 6 8 0 0 0 0 0 0 0 0 0 0 

4:30 PM 
4:45 PM 

0 0 2 11 13 

0 1 2 8 11 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

Count Total 0 5 35 58 98 0 0 0 0 0 0 0 0 0 0 

Peak Hr 0 1 10 29 40 0 0 0 0 0 0 0 0 0 0 

project.manager.wa@idaxdata.com 

mailto:project.manager.wa@idaxdata.com
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Two-Hour Count Summaries - Heavy Vehicles 

Interval 
Start 

0 SR 302 SR 3 SR 3 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT UT 
Northbound 
LT TH RT UT 

Southbound 
LT TH RT 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

1 
2 
0 
1 

0 
0 
0 
0 

0 6 
0 6 
0 6 
0 6 

0 
0 
0 
1 

0 
0 
0 
0 

2 11 
1 6 
2 7 
0 0 

0 
0 
0 
0 

20 
15 
15 
8 

0 
0 
0 
58 

4:00 PM 0 0 0 0 0 0 0 0 0 0 4 0 0 0 4 0 8 46 
4:15 PM 0 0 0 0 0 0 0 0 0 0 2 0 0 3 3 0 8 39 
4:30 PM 
4:45 PM 

0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 

0 
1 

0 
0 

0 2 
0 2 

0 
0 

0 
0 

2 9 
3 5 

0 
0 

13 
11 

37 
40 

Count Total 0 0 0 0 0 0 0 5 0 0 34 1 0 13 45 0 98 0 
Peak Hour 0 0 0 0 0 0 0 1 0 0 10 0 0 8 21 0 40 0 

Two-Hour Count Summaries - Bikes 

Interval 
Start 

0 SR 302 SR 3 SR 3 
15-min 
Total 

Rolling 
One Hour Eastbound 

LT TH RT 
Westbound 

LT TH RT LT 
Northbound 

TH RT LT 
Southbound 

TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4:30 PM 
4:45 PM 

0 0 0 
0 0 0 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

Count Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Peak Hour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Note: U-Turn volumes for bikes are included in Left-Turn, if any. 

project.manager.wa@idaxdata.com 
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SR 302 
E North Bay Rd 

Date: 11/15/2022 
N Peak Hour Count Period: 3:00 PM to 5:00 PM 

Peak Hour: 4:00 PM to 5:00 PM 

SR 302 
SR

 3
02

 
78 0180 252173 01 

6
TEV: 448 

0 0PHF: 11 
84

0.97 
112 

77
 

188 0 
110 

1
0 

E North Bay Rd 
80

 

HV %: PHF 
EB 6.3% 0.76 
WB 0.8% 0.89 
NB - -
SB 3.6% 0.84 

TOTAL 2.7% 0.97 
Two-Hour Count Summaries 

0
0 0 

0 

Interval 
Start 

E North Bay Rd SR 302 0 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT 
Northbound 

UT LT TH RT 
Southbound 

UT LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 25 0 
0 0 29 0 
0 2 22 0 
0 0 24 0 

0 0 46 15 
0 0 30 21 
0 0 42 24 
0 0 34 15 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 20 0 3 
0 11 0 2 
0 17 0 0 
0 19 0 0 

109 
93 

107 
92 

0 
0 
0 

401 
4:00 PM 
4:15 PM 
4:30 PM 

0 0 37 0 
0 1 23 0 
0 0 24 0 

0 0 45 10 
1 0 39 19 
0 0 49 18 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 18 0 1 
0 23 0 2 
1 22 0 0 

111 
108 
114 

403 
418 
425 

4:45 PM 1 0 26 0 0 0 40 31 0 0 0 0 0 14 0 3 115 448 
Count Total 1 3 210 0 1 0 325 153 0 0 0 0 1 144 0 11 849 0 

Peak 
Hour 

All 
HV 

HV% 

1 1 110 0 
0 0 7 0 

0% 0% 6% -

1 0 173 78 
0 0 1 1 

0% - 1% 1% 

0 0 0 0 
0 0 0 0 
- - - -

1 77 0 6 
0 2 0 1 

0% 3% - 17% 

448 
12 
3% 

0 
0 
0 

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count. 

Interval 
Start 

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg) 
EB WB NB SB Total EB WB NB SB Total East West North South Total 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

1 2 0 2 5 

1 1 0 1 3 

1 3 0 1 5 

0 2 0 0 2 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:00 PM 
4:15 PM 
4:30 PM 

3 0 0 0 3 

2 1 0 1 4 

1 0 0 1 2 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:45 PM 1 1 0 1 3 0 0 0 0 0 0 0 0 0 0 

Count Total 10 10 0 7 27 0 0 0 0 0 0 0 0 0 0 

Peak Hr 7 2 0 3 12 0 0 0 0 0 0 0 0 0 0 
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Two-Hour Count Summaries - Heavy Vehicles 

Interval 
Start 

E North Bay Rd SR 302 0 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT UT 
Northbound 
LT TH RT UT 

Southbound 
LT TH RT 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 1 0 
0 0 1 0 
0 0 1 0 
0 0 0 0 

0 0 2 
0 0 0 
0 0 3 
0 0 1 

0 
1 
0 
1 

0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 

0 
0 
0 
0 

2 0 
1 0 
1 0 
0 0 

0 
0 
0 
0 

5 
3 
5 
2 

0 
0 
0 
15 

4:00 PM 
4:15 PM 
4:30 PM 

0 0 3 0 
0 0 2 0 
0 0 1 0 

0 0 0 
0 0 1 
0 0 0 

0 
0 
0 

0 
0 
0 

0 0 
0 0 
0 0 

0 
0 
0 

0 
0 
0 

0 0 
0 0 
1 0 

0 
1 
0 

3 
4 
2 

13 
14 
11 

4:45 PM 0 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 3 12 
Count Total 0 0 10 0 0 0 7 3 0 0 0 0 0 6 0 1 27 0 
Peak Hour 0 0 7 0 0 0 1 1 0 0 0 0 0 2 0 1 12 0 

Two-Hour Count Summaries - Bikes 

Interval 
Start 

E North Bay Rd SR 302 0 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

LT TH RT 
Westbound 

LT TH RT LT 
Northbound 

TH RT LT 
Southbound 

TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

4:00 PM 
4:15 PM 
4:30 PM 

0 0 0 
0 0 0 
0 0 0 

0 0 
0 0 
0 0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Count Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Peak Hour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Note: U-Turn volumes for bikes are included in Left-Turn, if any. 

project.manager.wa@idaxdata.com 
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E Coulter Creed Rd 
SR 302 

Date: 11/15/2022 
N Peak Hour Count Period: 3:00 PM to 5:00 PM 

Peak Hour: 4:00 PM to 5:00 PM 

E 
C

ou
lte

r
C

re
ed

 R
d 

SR 302 

60 0 254 
7

0 
252245 0 015 TEV: 453 

4 
12

1
0 0PHF: 0.98 1 

2 
170187 174 0 0 

02 
4

0 
0 

2 
21

 
SR 302 

0 
0 

HV %: PHF 
E 

C
ou

lte
r

EB 4.8% 0.85 C
re

ed
 R

d 
WB 1.2% 0.88 
NB 0.0% 0.50 
SB 8.3% 0.60 

TOTAL 2.9% 0.98 
Two-Hour Count Summaries 

0
0 

0
0 

0
0 

0
0 

Interval 
Start 

SR 302 SR 302 E Coulter Creed Rd E Coulter Creed Rd 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT 
Northbound 

UT LT TH RT 
Southbound 

UT LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 5 37 3 
0 1 41 0 
0 1 37 0 
0 5 39 0 

0 0 57 2 
0 0 49 0 
0 0 63 0 
0 0 46 2 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 1 0 0 

0 2 0 1 
0 0 0 4 
0 0 0 2 
0 1 0 3 

107 
95 

103 
97 

0 
0 
0 

402 
4:00 PM 
4:15 PM 

0 3 51 1 
0 6 42 0 

0 1 51 2 
0 0 55 4 

0 0 0 0 
0 0 0 0 

0 0 0 3 
0 2 0 3 

112 
112 

407 
424 

4:30 PM 0 3 42 1 0 0 67 0 0 1 0 0 0 1 1 0 116 437 
4:45 PM 0 3 35 0 0 0 72 0 0 1 0 0 0 1 0 1 113 453 

Count Total 0 27 324 5 0 1 460 10 0 3 0 0 0 7 1 17 855 0 

Peak 
Hour 

All 
HV 

HV% 

0 15 170 2 
0 1 8 0 
- 7% 5% 0% 

0 1 245 6 
0 0 3 0 
- 0% 1% 0% 

0 2 0 0 
0 0 0 0 
- 0% - -

0 4 1 7 
0 1 0 0 
- 25% 0% 0% 

453 
13 
3% 

0 
0 
0 

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count. 

Interval 
Start 

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg) 
EB WB NB SB Total EB WB NB SB Total East West North South Total 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

3 3 0 1 7 

1 1 0 0 2 

2 2 0 0 4 

2 1 0 0 3 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 1 1 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:00 PM 
4:15 PM 

3 0 0 0 3 

2 1 0 0 3 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:30 PM 2 1 0 0 3 0 0 0 0 0 0 0 0 0 0 

4:45 PM 2 1 0 1 4 0 0 0 0 0 0 0 0 0 0 

Count Total 17 10 0 2 29 0 0 0 0 0 0 0 0 1 1 

Peak Hour 9 3 0 1 13 0 0 0 0 0 0 0 0 0 0 

project.manager.wa@idaxdata.com 

mailto:project.manager.wa@idaxdata.com
www.idaxdata.com
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Two-Hour Count Summaries - Heavy Vehicles 

Interval 
Start 

SR 302 SR 302 E Coulter Creed Rd E Coulter Creed Rd 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT 
Northbound 

UT LT TH RT 
Southbound 

UT LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 1 2 0 
0 0 1 0 
0 0 2 0 
0 0 2 0 

0 0 3 0 
0 0 1 0 
0 0 2 0 
0 0 1 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 1 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

7 
2 
4 
3 

0 
0 
0 

16 
4:00 PM 
4:15 PM 

0 0 3 0 
0 0 2 0 

0 0 0 0 
0 0 1 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

3 
3 

12 
13 

4:30 PM 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 3 12 
4:45 PM 0 0 2 0 0 0 1 0 0 0 0 0 0 1 0 0 4 13 

Count Total 0 2 15 0 0 0 10 0 0 0 0 0 0 2 0 0 29 0 
Peak Hour 0 1 8 0 0 0 3 0 0 0 0 0 0 1 0 0 13 0 

Two-Hour Count Summaries - Bikes 

Interval 
Start 

SR 302 SR 302 E Coulter Creed Rd E Coulter Creed Rd 
15-min 
Total 

Rolling 
One Hour Eastbound 

LT TH RT 
Westbound 

LT TH RT 
Northbound 

LT TH RT 
Southbound 

LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 
0 
0 
0 

0 
0 
0 
0 

4:00 PM 
4:15 PM 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 
0 

0 
0 

4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Count Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Peak Hour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Note: U-Turn volumes for bikes are included in Left-Turn, if any. 

project.manager.wa@idaxdata.com 
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SR 302 
E Victor Rd 

Date: 11/15/2022 
N Peak Hour Count Period: 3:00 PM to 5:00 PM 

Peak Hour: 4:00 PM to 5:00 PM 

SR
 3

02
 

E Victor Rd 

500 0 0 
0

0 
540 0 00 TEV: 411 

14
4 

16
0

14
0

0 0PHF: 0.89 4 
0 

00 23 0 0 
00 

20
4 

19
4 

19
7 

24
4 

Driveway 
0 

3 

HV %: PHF SR
 3

02
 

EB - -
WB 0.0% 0.68 
NB 0.5% 0.79 
SB 5.6% 0.89 

TOTAL 2.4% 0.89 
Two-Hour Count Summaries 

0
0 

0
0 

0
0 

0
0 

Interval 
Start 

Driveway E Victor Rd SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT 
Northbound 

UT LT TH RT 
Southbound 

UT LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 2 
0 1 0 4 
0 1 0 6 
0 0 0 1 

0 0 56 2 
0 0 44 0 
0 0 59 2 
0 0 51 0 

0 2 35 0 
0 3 38 0 
0 3 36 0 
0 4 29 1 

97 
90 

107 
86 

0 
0 
0 

380 
4:00 PM 
4:15 PM 

0 0 0 0 
0 0 0 0 

0 1 0 9 
0 1 0 19 

0 0 39 2 
0 0 40 0 

0 5 40 0 
0 5 33 0 

96 
98 

379 
387 

4:30 PM 0 0 0 0 0 2 0 12 0 0 61 1 0 6 33 0 115 395 
4:45 PM 0 0 0 0 0 0 0 10 0 0 54 0 0 4 34 0 102 411 

Count Total 0 0 0 0 0 6 0 63 0 0 404 7 0 32 278 1 791 0 

Peak 
Hour 

All 
HV 

HV% 

0 0 0 0 
0 0 0 0 
- - - -

0 4 0 50 
0 0 0 0 
- 0% - 0% 

0 0 194 3 
0 0 1 0 
- - 1% 0% 

0 20 140 0 
0 1 8 0 
- 5% 6% -

411 
10 
2% 

0 
0 
0 

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count. 

Interval 
Start 

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg) 
EB WB NB SB Total EB WB NB SB Total East West North South Total 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 1 2 3 

0 0 0 3 3 

0 0 2 3 5 

0 0 1 2 3 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:00 PM 
4:15 PM 

0 0 0 4 4 

0 0 1 2 3 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 4 4 

0 0 0 0 0 

4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

4:45 PM 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 

Count Total 0 0 5 19 24 0 0 0 0 0 0 0 0 4 4 

Peak Hour 0 0 1 9 10 0 0 0 0 0 0 0 0 4 4 

project.manager.wa@idaxdata.com 

mailto:project.manager.wa@idaxdata.com
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Two-Hour Count Summaries - Heavy Vehicles 

Interval 
Start 

Driveway E Victor Rd SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT UT 
Northbound 
LT TH RT UT 

Southbound 
LT TH RT 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 
0 
0 
0 

0 1 
0 0 
0 2 
0 1 

0 
0 
0 
0 

0 
0 
0 
0 

0 2 
1 2 
0 3 
0 2 

0 
0 
0 
0 

3 
3 
5 
3 

0 
0 
0 

14 
4:00 PM 
4:15 PM 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

0 
0 

0 0 
0 1 

0 
0 

0 
0 

0 4 
0 2 

0 
0 

4 
3 

15 
15 

4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 3 10 

Count Total 0 0 0 0 0 0 0 0 0 0 5 0 0 2 17 0 24 0 
Peak Hour 0 0 0 0 0 0 0 0 0 0 1 0 0 1 8 0 10 0 

Two-Hour Count Summaries - Bikes 

Interval 
Start 

Driveway E Victor Rd SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

LT TH RT 
Westbound 

LT TH RT LT 
Northbound 

TH RT LT 
Southbound 

TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

4:00 PM 
4:15 PM 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Count Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Peak Hour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Note: U-Turn volumes for bikes are included in Left-Turn, if any. 

project.manager.wa@idaxdata.com 
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SR 302 
184th Ave Ct NW 

Date: 11/15/2022 
N Peak Hour Count Period: 3:00 PM to 5:00 PM 

Peak Hour: 4:00 PM to 5:00 PM 

SR
 3

02
 

0 16 
16

0 TEV: 378 
20

6 
22

1
0PHF: 

20
5

0.93 
0 

67 0 
1 

0 
0 

0 
15

0 
15

6 
184th Ave Ct NW 

15
0

HV %: PHF

SR
 3

02
 

EB 0.0% 0.44 
WB - -
NB 7.3% 0.83 
SB 1.4% 0.92 

TOTAL 3.7% 0.93 
Two-Hour Count Summaries 

0
0

0 
0 

0 

0 

Interval 
Start 

184th Ave Ct NW 0 SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT 
Northbound 

UT LT TH RT 
Southbound 

UT LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 0 
0 0 0 0 
0 2 0 0 
0 1 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 26 0 
0 1 44 0 
0 1 40 0 
0 1 18 0 

0 0 54 1 
0 0 44 3 
0 0 61 0 
1 0 48 6 

81 
92 

104 
75 

0 
0 
0 

352 
4:00 PM 
4:15 PM 
4:30 PM 

0 1 0 1 
0 1 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 45 0 
0 0 34 0 
0 0 32 0 

0 0 44 4 
0 0 51 3 
0 0 55 5 

95 
89 
92 

366 
363 
351 

4:45 PM 0 4 0 0 0 0 0 0 0 0 39 0 0 0 55 4 102 378 
Count Total 0 9 0 1 0 0 0 0 0 3 278 0 1 0 412 26 730 0 

Peak 
Hour 

All 
HV 

HV% 

0 6 0 1 
0 0 0 0 
- 0% - 0% 

0 0 0 0 
0 0 0 0 
- - - -

0 0 150 0 
0 0 11 0 
- - 7% -

0 0 205 16 
0 0 3 0 
- - 1% 0% 

378 
14 
4% 

0 
0 
0 

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count. 

Interval 
Start 

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg) 
EB WB NB SB Total EB WB NB SB Total East West North South Total 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 1 1 2 

0 0 1 1 2 

0 0 6 1 7 

0 0 0 3 3 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:00 PM 
4:15 PM 
4:30 PM 

0 0 5 0 5 

0 0 4 1 5 

0 0 1 1 2 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:45 PM 0 0 1 1 2 0 0 0 0 0 0 0 0 0 0 

Count Total 0 0 19 9 28 0 0 0 0 0 0 0 0 0 0 

Peak Hr 0 0 11 3 14 0 0 0 0 0 0 0 0 0 0 

project.manager.wa@idaxdata.com 

mailto:project.manager.wa@idaxdata.com
www.idaxdata.com
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Two-Hour Count Summaries - Heavy Vehicles 

Interval 
Start 

184th Ave Ct NW 0 SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT UT 
Northbound 
LT TH RT UT 

Southbound 
LT TH RT 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 
0 
0 
0 

0 
0 
0 
0 

0 1 
0 1 
0 6 
0 0 

0 
0 
0 
0 

0 
0 
0 
1 

0 1 
0 1 
0 1 
0 2 

0 
0 
0 
0 

2 
2 
7 
3 

0 
0 
0 
14 

4:00 PM 
4:15 PM 
4:30 PM 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 
0 0 0 

0 
0 
0 

0 
0 
0 

0 5 
0 4 
0 1 

0 
0 
0 

0 
0 
0 

0 0 
0 1 
0 1 

0 
0 
0 

5 
5 
2 

17 
20 
15 

4:45 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 2 14 
Count Total 0 0 0 0 0 0 0 0 0 0 19 0 1 0 8 0 28 0 
Peak Hour 0 0 0 0 0 0 0 0 0 0 11 0 0 0 3 0 14 0 

Two-Hour Count Summaries - Bikes 

Interval 
Start 

184th Ave Ct NW 0 SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

LT TH RT 
Westbound 

LT TH RT LT 
Northbound 

TH RT LT 
Southbound 

TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

4:00 PM 
4:15 PM 
4:30 PM 

0 0 0 
0 0 0 
0 0 0 

0 0 
0 0 
0 0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Count Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Peak Hour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Note: U-Turn volumes for bikes are included in Left-Turn, if any. 

project.manager.wa@idaxdata.com 
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SR 302 
Rocky Creek Rd NW 

Date: 11/15/2022 
N Peak Hour Count Period: 3:00 PM to 5:00 PM 

Peak Hour: 4:00 PM to 5:00 PM 

SR
 3

02
 

0 7 
7

0 TEV: 386 
22

2 
22

9
0PHF: 

22
2

0.91 
0 

33 0 
0 

0 
0 

0 
15

4 
15

7 
Rocky Creek Rd 

NW 
15

4
HV %: PHF

SR
 3

02
 

EB 33.3% 0.38 
WB - -
NB 6.5% 0.84 
SB 1.3% 0.91 

TOTAL 3.6% 0.91 
Two-Hour Count Summaries 

0
0

0 
0 

0 

0 

Interval 
Start 

Rocky Creek Rd NW 0 SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT 
Northbound 

UT LT TH RT 
Southbound 

UT LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 1 0 1 
0 1 0 1 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 28 0 
0 0 44 0 
0 0 41 0 
0 0 22 0 

0 0 54 1 
0 0 45 1 
0 0 61 1 
0 0 56 2 

85 
92 

103 
80 

0 
0 
0 

360 
4:00 PM 
4:15 PM 
4:30 PM 

0 1 0 0 
0 0 0 0 
0 2 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 46 0 
0 0 33 0 
0 0 32 0 

0 0 48 1 
0 0 57 1 
0 0 58 1 

96 
91 
93 

371 
370 
360 

4:45 PM 0 0 0 0 0 0 0 0 0 0 43 0 0 0 59 4 106 386 
Count Total 0 5 0 2 0 0 0 0 0 0 289 0 0 0 438 12 746 0 

Peak 
Hour 

All 
HV 

HV% 

0 3 0 0 
0 1 0 0 
- 33% - -

0 0 0 0 
0 0 0 0 
- - - -

0 0 154 0 
0 0 10 0 
- - 6% -

0 0 222 7 
0 0 3 0 
- - 1% 0% 

386 
14 
4% 

0 
0 
0 

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count. 

Interval 
Start 

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg) 
EB WB NB SB Total EB WB NB SB Total East West North South Total 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 2 0 2 

2 0 1 0 3 

0 0 5 1 6 

0 0 1 3 4 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:00 PM 
4:15 PM 
4:30 PM 

1 0 5 0 6 

0 0 3 1 4 

0 0 1 1 2 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:45 PM 0 0 1 1 2 0 0 0 0 0 0 0 0 0 0 

Count Total 3 0 19 7 29 0 0 0 0 0 0 0 0 0 0 

Peak Hr 1 0 10 3 14 0 0 0 0 0 0 0 0 0 0 

project.manager.wa@idaxdata.com 
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Two-Hour Count Summaries - Heavy Vehicles 

Interval 
Start 

Rocky Creek Rd NW 0 SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT UT 
Northbound 
LT TH RT UT 

Southbound 
LT TH RT 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 0 
0 1 0 1 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 
0 
0 
0 

0 
0 
0 
0 

0 2 
0 1 
0 5 
0 1 

0 
0 
0 
0 

0 
0 
0 
0 

0 0 
0 0 
0 1 
0 3 

0 
0 
0 
0 

2 
3 
6 
4 

0 
0 
0 
15 

4:00 PM 
4:15 PM 
4:30 PM 

0 1 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 
0 0 0 

0 
0 
0 

0 
0 
0 

0 5 
0 3 
0 1 

0 
0 
0 

0 
0 
0 

0 0 
0 1 
0 1 

0 
0 
0 

6 
4 
2 

19 
20 
16 

4:45 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 2 14 
Count Total 0 2 0 1 0 0 0 0 0 0 19 0 0 0 7 0 29 0 
Peak Hour 0 1 0 0 0 0 0 0 0 0 10 0 0 0 3 0 14 0 

Two-Hour Count Summaries - Bikes 

Interval 
Start 

Rocky Creek Rd NW 0 SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

LT TH RT 
Westbound 

LT TH RT LT 
Northbound 

TH RT LT 
Southbound 

TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

4:00 PM 
4:15 PM 
4:30 PM 

0 0 0 
0 0 0 
0 0 0 

0 0 
0 0 
0 0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Count Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Peak Hour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Note: U-Turn volumes for bikes are included in Left-Turn, if any. 

project.manager.wa@idaxdata.com 

mailto:project.manager.wa@idaxdata.com
www.idaxdata.com
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SR 302 
Bliss Cochrane Rd NW 

Date: 11/15/2022 
N Peak Hour Count Period: 3:00 PM to 5:00 PM 

Peak Hour: 4:00 PM to 5:00 PM 

SR
 3

02
 

Driveway 

00 0 23 
2

0 
00 0 04 TEV: 428 

18
1 

15
9

15
6

0 0PHF: 0.94 0 
21

 
029 0 0 0 

025 
0

0 
21

9 
24

0 
22

4 
Bliss Cochrane 

1 
0Rd NW 

HV %: PHF SR
 3

02
 

EB 17.2% 0.60 
WB - -
NB 1.3% 0.83 
SB 6.3% 0.90 

TOTAL 4.2% 0.94 
Two-Hour Count Summaries 

0
1 

0
0 

0
0 

0
0 

Interval 
Start 

Bliss Cochrane Rd NW Driveway SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT 
Northbound 

UT LT TH RT 
Southbound 

UT LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 1 0 4 
0 2 0 9 
0 1 0 5 
0 1 0 3 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 10 54 0 
0 8 50 0 
0 7 55 0 
0 7 60 0 

0 0 29 1 
0 0 43 0 
0 0 37 0 
0 0 26 0 

99 
112 
105 
97 

0 
0 
0 

413 
4:00 PM 
4:15 PM 

0 1 0 4 
0 2 0 10 

0 0 0 0 
0 0 0 0 

0 6 48 0 
0 2 53 0 

0 0 44 0 
1 0 37 0 

103 
105 

417 
410 

4:30 PM 0 1 0 6 0 0 0 0 0 9 63 0 0 0 33 2 114 419 
4:45 PM 0 0 0 5 0 0 0 0 0 4 55 0 0 0 42 0 106 428 

Count Total 0 9 0 46 0 0 0 0 0 53 438 0 1 0 291 3 841 0 

Peak 
Hour 

All 
HV 

HV% 

0 4 0 25 
0 0 0 5 
- 0% - 20% 

0 0 0 0 
0 0 0 0 
- - - -

0 21 219 0 
0 0 3 0 
- 0% 1% -

1 0 156 2 
0 0 10 0 

0% - 6% 0% 

428 
18 
4% 

0 
0 
0 

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count. 

Interval 
Start 

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg) 
EB WB NB SB Total EB WB NB SB Total East West North South Total 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 2 2 4 

1 0 2 2 5 

0 0 0 5 5 

1 0 3 1 5 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:00 PM 
4:15 PM 

0 0 1 7 8 

3 0 0 3 6 

0 0 0 0 0 

0 0 1 0 1 

0 0 0 0 0 

0 0 0 0 0 

4:30 PM 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 

4:45 PM 2 0 1 0 3 0 0 0 0 0 0 0 0 0 0 

Count Total 7 0 10 20 37 0 0 1 0 1 0 0 0 0 0 

Peak Hour 5 0 3 10 18 0 0 1 0 1 0 0 0 0 0 

project.manager.wa@idaxdata.com 

mailto:project.manager.wa@idaxdata.com
www.idaxdata.com
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Two-Hour Count Summaries - Heavy Vehicles 

Interval 
Start 

Bliss Cochrane Rd NW Driveway SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT UT 
Northbound 
LT TH RT UT 

Southbound 
LT TH RT 

3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 0 
0 0 0 1 
0 0 0 0 
0 1 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 
0 
0 
0 

2 0 
1 1 
0 0 
1 2 

0 
0 
0 
0 

0 
0 
0 
0 

0 2 
0 2 
0 5 
0 1 

0 
0 
0 
0 

4 
5 
5 
5 

0 
0 
0 

19 
4:00 PM 
4:15 PM 

0 0 0 0 
0 0 0 3 

0 0 0 0 
0 0 0 0 

0 
0 

0 1 
0 0 

0 
0 

0 
0 

0 7 
0 3 

0 
0 

8 
6 

23 
24 

4:30 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 20 
4:45 PM 0 0 0 2 0 0 0 0 0 0 1 0 0 0 0 0 3 18 

Count Total 0 1 0 6 0 0 0 0 0 4 6 0 0 0 20 0 37 0 
Peak Hour 0 0 0 5 0 0 0 0 0 0 3 0 0 0 10 0 18 0 

Two-Hour Count Summaries - Bikes 

Interval 
Start 

Bliss Cochrane Rd NW Driveway SR 302 SR 302 
15-min 
Total 

Rolling 
One Hour Eastbound 

LT TH RT 
Westbound 

LT TH RT LT 
Northbound 

TH RT LT 
Southbound 

TH RT 
3:00 PM 
3:15 PM 
3:30 PM 
3:45 PM 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

4:00 PM 
4:15 PM 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 
1 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
1 

0 
1 

4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Count Total 0 0 0 0 0 0 1 0 0 0 0 0 1 0 
Peak Hour 0 0 0 0 0 0 1 0 0 0 0 0 1 0 

Note: U-Turn volumes for bikes are included in Left-Turn, if any. 

project.manager.wa@idaxdata.com 
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Wright Bliss Rd NW 
SR 302 

Date: 11/15/2022 
N Peak Hour Count Period: 3:00 PM to 5:00 PM 

Peak Hour: 3:45 PM to 4:45 PM 

W
rig

ht
 B

lis
s 

R
d 

N
W

SR 302 

340 0 252 
31

0 
265194 0 014 TEV: 701 

14
6 

15
2

80
0 0PHF: 0.9 37 

27
 

123166 197 0 0 
029 

41
0 

58
 

11
8 

10
6 

SR 302 
0 

33
 

HV %: PHF 
W

rig
ht

 B
lis

s 
R

d
EB 10.2% 0.88 

N
W

 
WB 0.8% 0.82 
NB 5.9% 0.64 
SB 3.9% 0.86 

TOTAL 4.6% 0.90 
Two-Hour Count Summaries 

0
0 

0
0 

0
0 

0
0 

Interval 
Start 

SR 302 SR 302 Wright Bliss Rd NW Wright Bliss Rd NW 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT 
Northbound 

UT LT TH RT 
Southbound 

UT LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 

0 5 20 6 
0 3 37 11 
0 5 31 9 

0 9 53 5 
0 12 34 10 
0 10 50 8 

0 10 8 13 
0 9 12 1 
0 8 15 5 

0 8 22 3 
0 9 22 11 
0 12 18 6 

162 
171 
177 

0 
0 
0 

3:45 PM 
4:00 PM 
4:15 PM 

0 7 18 5 
0 1 30 13 
0 3 41 3 

0 6 52 8 
0 10 40 8 
0 10 42 8 

0 9 20 17 
0 6 10 5 
0 7 10 6 

0 9 20 6 
0 7 16 10 
0 15 20 9 

177 
156 
174 

687 
681 
684 

4:30 PM 0 3 34 8 0 11 60 10 0 5 18 5 0 10 24 6 194 701 
4:45 PM 0 1 36 10 0 16 46 5 0 8 11 5 0 7 22 7 174 698 

Count Total 0 28 247 65 0 84 377 62 0 62 104 57 0 77 164 58 1,385 0 

Peak 
Hour 

All 
HV 

HV% 

0 14 123 29 
0 2 14 1 
- 14% 11% 3% 

0 37 194 34 
0 1 0 1 
- 3% 0% 3% 

0 27 58 33 
0 3 2 2 
- 11% 3% 6% 

0 41 80 31 
0 1 3 2 
- 2% 4% 6% 

701 
32 
5% 

0 
0 
0 

Note: Two-hour count summary volumes include heavy vehicles but exclude bicycles in overall count. 

Interval 
Start 

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg) 
EB WB NB SB Total EB WB NB SB Total East West North South Total 

3:00 PM 
3:15 PM 
3:30 PM 

0 1 5 0 6 

3 1 0 1 5 

4 2 2 1 9 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

3:45 PM 
4:00 PM 
4:15 PM 

2 0 3 1 6 

4 1 0 1 6 

6 1 1 4 12 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4:30 PM 5 0 3 0 8 0 0 0 0 0 0 0 0 0 0 

4:45 PM 2 1 4 0 7 0 0 0 0 0 0 0 0 0 0 

Count Total 26 7 18 8 59 0 0 0 0 0 0 0 0 0 0 

Peak Hour 17 2 7 6 32 0 0 0 0 0 0 0 0 0 0 

project.manager.wa@idaxdata.com 

mailto:project.manager.wa@idaxdata.com
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Two-Hour Count Summaries - Heavy Vehicles 

Interval 
Start 

SR 302 SR 302 Wright Bliss Rd NW Wright Bliss Rd NW 
15-min 
Total 

Rolling 
One Hour Eastbound 

UT LT TH RT 
Westbound 

UT LT TH RT 
Northbound 

UT LT TH RT 
Southbound 

UT LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 

0 0 0 0 
0 0 2 1 
0 2 2 0 

0 0 1 0 
0 0 1 0 
0 1 1 0 

0 1 2 2 
0 0 0 0 
0 0 1 1 

0 0 0 0 
0 0 1 0 
0 1 0 0 

6 
5 
9 

0 
0 
0 

3:45 PM 
4:00 PM 
4:15 PM 

0 1 1 0 
0 0 3 1 
0 1 5 0 

0 0 0 0 
0 0 0 1 
0 1 0 0 

0 2 0 1 
0 0 0 0 
0 0 1 0 

0 1 0 0 
0 0 0 1 
0 0 3 1 

6 
6 

12 

26 
26 
33 

4:30 PM 0 0 5 0 0 0 0 0 0 1 1 1 0 0 0 0 8 32 
4:45 PM 0 0 2 0 0 0 1 0 0 1 1 2 0 0 0 0 7 33 

Count Total 0 4 20 2 0 2 4 1 0 5 6 7 0 2 4 2 59 0 
Peak Hour 0 2 14 1 0 1 0 1 0 3 2 2 0 1 3 2 32 0 

Two-Hour Count Summaries - Bikes 

Interval 
Start 

SR 302 SR 302 Wright Bliss Rd NW Wright Bliss Rd NW 
15-min 
Total 

Rolling 
One Hour Eastbound 

LT TH RT 
Westbound 

LT TH RT 
Northbound 

LT TH RT 
Southbound 

LT TH RT 
3:00 PM 
3:15 PM 
3:30 PM 

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 

0 
0 
0 

0 
0 
0 

3:45 PM 
4:00 PM 
4:15 PM 

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 

0 
0 
0 

0 
0 
0 

4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Count Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Peak Hour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Note: U-Turn volumes for bikes are included in Left-Turn, if any. 

project.manager.wa@idaxdata.com 

mailto:project.manager.wa@idaxdata.com
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Appendix D 
Intersection Traffic Volumes 



2022 Existing Intersection Volumes SR 302 Victor Area Study 
PM Peak Hour 

SR 302 & E North Bay Road/SR 302 & 
SR 3 SR 302 

1. 2. 

    
  

    

       
  

  

     

     
    

  

   

        
  

  

        

 
 

 

 

  2

0 515 135 5 0 80 

0 95 5 85 

0 LOS B 0 120 LOS B 185 

0 15 0 0 

SR 302 E North Bay Road/SR 30 

SR 3 

SR 302 

0 325 15 0 0 0 

SR 302 & 
S Coulter Creed Road 

3. E Victor Road & 
SR 302 

4. 

5 5 5 0 150 20 

15 5 0 55 

185 LOS B 265 0 LOS A 0 

5 5 0 5 

SR 302 E Victor Road 

5 0 0 0 210 5

S Coulter Creed Road

SR 302 

184th Ave Ct NW & 
SR 302 

5. Rocky Creek Road NW & 
SR 302 

6. 

15 225 0 5 240 0 

5 0 5 0 

0 LOS B 0 0 LOS B 0 

5 0 0 0 

184th Ave Ct NW Rocky Creek Road NW 

SR 302

SR 302 

0 160 0 0 165 0 



2022 Existing Intersection Volumes SR 302 Victor Area Study 
PM Peak Hour 

Bliss Cochrane Road NW & SR 302 & 
SR 302 Wright Bliss Road NW 

7. 8. 

    
  

    

      
    

  

     

 
 

 
5 165 0 35 90 40 

5 0 10 35 

0 LOS A 0 150 LOS C 200 

25 0 0 50 

Bliss Cochrane Road NW SR 302 

20 235 0 30 50 20 

SR 302

W
right Bliss Road N

W
 



2030 No Build Intersection Volumes SR 302 Victor Area Study 
PM Peak Hour 

SR 3 Freight Corridor & SR 302 & 
SR 3 Business Loop SR 3 Freight Corridor 

1a. 1b. 

0 585 135 265 0 35 

0 140 205 25 

0 v/c: 0.64 0 140 v/c: 0.26 135 

0 260 0 0 

SR 3 Freight Corridor SR 302 

0 190 210 0 0 0

SR 3 Business Loop 

SR 3 Freight Corridor 

E North Bay Road/SR 302 & 
SR 302 

2. SR 302 & 
S Coulter Creed Road 

3. 

     
  

    

      
      

  

    

       
    

  

     

       
  

  

       

  
 

 

 
 

 

 
 

 

2

5 0 85 5 5 5 

5 90 15 5 

135 LOS B 205 200 LOS B 285 

0 0 0 5 

E North Bay Road/SR 30 SR 302 

0 0 0 5 0 0 

SR 302

S Coulter Creed Road 

E Victor Road & 
SR 302 

4. 184th Ave Ct NW & 
SR 302 

5. 

0 160 20 15 245 0 

0 60 5 0 

0 LOS B 0 0 LOS B 0 

0 5 0 0 

E Victor Road 184th Ave Ct NW 

SR 302

SR 302 

0 225 5 0 175 0 



2030 No Build Intersection Volumes SR 302 Victor Area Study 
PM Peak Hour 

Rocky Creek Road NW & Bliss Cochrane Road NW & 
SR 302 SR 302 

6. 7. 

     
  

    

        
  

  

      

  

   

 

 

 
 

 
  

5 260 0 5 180 0 

5 0 5 0 

0 LOS B 0 0 LOS B 0 

0 0 0 0 

Rocky Creek Road NW Bliss Cochrane Road NW 

SR 302

SR 302 

0 180 0 20 255 0 

SR 302 & 

Wright Bliss Road NW 
8. 

40 95 45 
W

right Bliss Road N
W

 

10 40 

160 LOS C 215 

40 55 

SR 302 

30 55 20 



2050 No Build Intersection Volumes SR 302 Victor Area Study 
PM Peak Hour 

SR 3 Freight Corridor & SR 302 & 
SR 3 Business Loop SR 3 Freight Corridor 

1a. 1b. 

0 695 175 540 0 85 

0 165 410 75 

0 v/c: 0.99 0 160 v/c: 0.52 165 

0 540 0 0 

SR 3 Freight Corridor SR 302 

0 210 395 0 0 0

SR 3 Business Loop 

SR 3 Freight Corridor 

E North Bay Road/SR 302 & 
SR 302 

2. SR 302 & 
S Coulter Creed Road 

3. 

     
  

    

      
      

  

    

       
    

  

     

       
  

  

       

  
 

 

 
 

 

 
 

 

2

5 0 100 5 5 5 

5 115 20 5 

160 LOS B 235 235 LOS B 340 

0 0 0 5 

E North Bay Road/SR 30 SR 302 

0 0 0 5 0 0 

SR 302

S Coulter Creed Road 

E Victor Road & 
SR 302 

4. 184th Ave Ct NW & 
SR 302 

5. 

0 190 25 20 290 0 

0 70 5 0 

0 LOS B 0 0 LOS B 0 

0 5 0 0 

E Victor Road 184th Ave Ct NW 

SR 302

SR 302 

0 270 5 0 205 0 



2050 No Build Intersection Volumes SR 302 Victor Area Study 
PM Peak Hour 

Rocky Creek Road NW & Bliss Cochrane Road NW & 
SR 302 SR 302 

6. 7. 

     
  

    

        
  

  

      

  

   

 

 

 
 

 
  

5 310 0 5 210 0 

5 0 5 0 

0 LOS B 0 0 LOS B 0 

0 0 0 0 

Rocky Creek Road NW Bliss Cochrane Road NW 

SR 302

SR 302 

0 210 0 25 300 0 

SR 302 & 

Wright Bliss Road NW 
8. 

45 115 50 
W

right Bliss Road N
W

 

15 45 

190 LOS C 255 

45 65 

SR 302 

40 65 25 



 

 

Appendix E 
Traffic Analysis (Synchro and Sidra) Results 



       
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2022 Existing PM 1: SR 3 & SR 302 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 2.5 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 15 95 315 15 135 515 
Future Vol, veh/h 15 95 315 15 135 515 
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 94 94 94 94 94 94 
Heavy Vehicles, % 1 1 3 3 5 5 
Mvmt Flow 16 101 335 16 144 548 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 1179 343 0 0 351 0 

Stage 1 343 - - - - -
Stage 2 836 - - - - -

Critical Hdwy 6.41 6.21 - - 4.15 -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 - - 2.245 -
Pot Cap-1 Maneuver 212 702 - - 1191 -

Stage 1 721 - - - - -
Stage 2 427 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 175 702 - - 1191 -
Mov Cap-2 Maneuver 175 - - - - -

Stage 1 721 - - - - -
Stage 2 353 - - - - -

Approach WB NB SB 
HCM Control Delay, s 14.4 0 1.8 
HCM LOS B 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT 
Capacity (veh/h) - - 498 1191 -
HCM Lane V/C Ratio - - 0.235 0.121 -
HCM Control Delay (s) - - 14.4 8.4 0 
HCM Lane LOS - - B A A 
HCM 95th %tile Q(veh) - - 0.9 0.4 -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



         
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2022 Existing PM 2: E North Bay Rd & SR 302 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 2.1 

Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations 
Traffic Vol, veh/h 5 120 185 85 80 5 
Future Vol, veh/h 5 120 185 85 80 5 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 97 97 97 97 97 97 
Heavy Vehicles, % 6 6 1 1 4 4 
Mvmt Flow 5 124 191 88 82 5 

Major/Minor Major1 Major2 Minor2 
Conflicting Flow All 279 0 - 0 369 235 

Stage 1 - - - - 235 -
Stage 2 - - - - 134 -

Critical Hdwy 4.16 - - - 6.44 6.24 
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.254 - - - 3.536 3.336 
Pot Cap-1 Maneuver 1261 - - - 627 799 

Stage 1 - - - - 799 -
Stage 2 - - - - 887 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 1261 - - - 624 799 
Mov Cap-2 Maneuver - - - - 624 -

Stage 1 - - - - 796 -
Stage 2 - - - - 887 -

HCM LOS B 

HCM Lane V/C Ratio 0.004 - - - 0.139 
HCM Control Delay (s) 7.9 0 - - 11.6 
HCM Lane LOS A A - - B 
HCM 95th %tile Q(veh) 0 - - - 0.5 

Approach EB WB SB 
HCM Control Delay, s 0.3 0 11.6 

Minor Lane/Major Mvmt 
Capacity (veh/h) 

EBL EBT WBT WBR SBLn1 
1261 - - - 632 

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



             
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2022 Existing PM 3: E South Coulter Creek Rd/E Coulter Creek Rd & SR 302 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 0.8 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 15 180 5 5 260 5 5 0 0 5 5 5 
Future Vol, veh/h 15 180 5 5 260 5 5 0 0 5 5 5 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - None - - None - - None - - None 
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98 
Heavy Vehicles, % 5 5 5 1 1 1 0 0 0 8 8 8 
Mvmt Flow 15 184 5 5 265 5 5 0 0 5 5 5 

Major/Minor Major1 Major2 Minor1 Minor2 
Conflicting Flow All 270 0 0 189 0 0 500 497 187 495 497 268 

Stage 1 - - - - - - 217 217 - 278 278 -
Stage 2 - - - - - - 283 280 - 217 219 -

Critical Hdwy 4.15 - - 4.11 - - 7.1 6.5 6.2 7.18 6.58 6.28 
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.18 5.58 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.18 5.58 -
Follow-up Hdwy 2.245 - - 2.209 - - 3.5 4 3.3 3.572 4.072 3.372 
Pot Cap-1 Maneuver 1276 - - 1391 - - 484 477 860 475 466 756 

Stage 1 - - - - - - 790 727 - 716 670 -
Stage 2 - - - - - - 728 683 - 772 711 -

Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1276 - - 1391 - - 470 469 860 469 458 756 
Mov Cap-2 Maneuver - - - - - - 470 469 - 469 458 -

Stage 1 - - - - - - 780 718 - 707 667 -
Stage 2 - - - - - - 715 680 - 762 702 -

Approach EB WB NB SB 
HCM Control Delay, s 0.6 0.1 12.7 12 
HCM LOS B B 

HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

0.011 
12.7 

B 
0 

0.012 
7.9 

A 
0 

-
0 
A 
-

-
-
-
-

0.004 
7.6 

A 
0 

-
0 
A 
-

-
-
-
-

0.029 
12 
B 

0.1 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 
Capacity (veh/h) 470 1276 - - 1391 - - 532 

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



        
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2022 Existing PM 4: SR 302 & E Victor Rd 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 1.7 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 5 55 210 5 20 150 
Future Vol, veh/h 5 55 210 5 20 150 
Conflicting Peds, #/hr 4 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 89 89 89 89 89 89 
Heavy Vehicles, % 0 0 1 1 6 6 
Mvmt Flow 6 62 236 6 22 169 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 456 239 0 0 242 0 

Stage 1 239 - - - - -
Stage 2 217 - - - - -

Critical Hdwy 6.4 6.2 - - 4.16 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.254 -
Pot Cap-1 Maneuver 566 805 - - 1301 -

Stage 1 805 - - - - -
Stage 2 824 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 554 805 - - 1301 -
Mov Cap-2 Maneuver 554 - - - - -

Stage 1 805 - - - - -
Stage 2 806 - - - - -

Approach WB NB SB 
HCM Control Delay, s 10.1 0 0.9 
HCM LOS B 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT 
Capacity (veh/h) - - 776 1301 -
HCM Lane V/C Ratio - - 0.087 0.017 -
HCM Control Delay (s) - - 10.1 7.8 0 
HCM Lane LOS - - B A A 
HCM 95th %tile Q(veh) - - 0.3 0.1 -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



         
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2022 Existing PM 5: SR 302 & 184th Ave Ct NW 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 0.3 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 5 5 0 160 225 15 
Future Vol, veh/h 5 5 0 160 225 15 
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 93 93 93 93 93 93 
Heavy Vehicles, % 0 0 2 2 1 2 
Mvmt Flow 5 5 0 172 242 16 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 422 250 258 0 - 0 

Stage 1 250 - - - - -
Stage 2 172 - - - - -

Critical Hdwy 6.4 6.2 4.12 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.218 - - -
Pot Cap-1 Maneuver 592 794 1307 - - -

Stage 1 796 - - - - -
Stage 2 863 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 592 794 1307 - - -
Mov Cap-2 Maneuver 592 - - - - -

Stage 1 796 - - - - -
Stage 2 863 - - - - -

Approach EB NB SB 
HCM Control Delay, s 10.4 0 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1307 - 678 - -
HCM Lane V/C Ratio - - 0.016 - -
HCM Control Delay (s) 0 - 10.4 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0 - -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



         
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2022 Existing PM 6: SR 302 & Rocky Creek Road NW 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 0.1 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 5 0 0 165 240 5 
Future Vol, veh/h 5 0 0 165 240 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 91 91 91 91 91 91 
Heavy Vehicles, % 33 33 6 6 1 1 
Mvmt Flow 5 0 0 181 264 5 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 448 267 269 0 - 0 

Stage 1 267 - - - - -
Stage 2 181 - - - - -

Critical Hdwy 6.73 6.53 4.16 - - -
Critical Hdwy Stg 1 5.73 - - - - -
Critical Hdwy Stg 2 5.73 - - - - -
Follow-up Hdwy 3.797 3.597 2.254 - - -
Pot Cap-1 Maneuver 515 703 1272 - - -

Stage 1 711 - - - - -
Stage 2 781 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 515 703 1272 - - -
Mov Cap-2 Maneuver 515 - - - - -

Stage 1 711 - - - - -
Stage 2 781 - - - - -

Approach EB NB SB 
HCM Control Delay, s 12.1 0 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1272 - 515 - -
HCM Lane V/C Ratio - - 0.011 - -
HCM Control Delay (s) 0 - 12.1 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0 - -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



         
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2022 Existing PM 7: SR 302 & Bliss Cochrane Rd NW 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 1 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 5 25 20 235 165 5 
Future Vol, veh/h 5 25 20 235 165 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 94 94 94 94 94 94 
Heavy Vehicles, % 17 17 1 1 6 6 
Mvmt Flow 5 27 21 250 176 5 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 471 179 181 0 - 0 

Stage 1 179 - - - - -
Stage 2 292 - - - - -

Critical Hdwy 6.57 6.37 4.11 - - -
Critical Hdwy Stg 1 5.57 - - - - -
Critical Hdwy Stg 2 5.57 - - - - -
Follow-up Hdwy 3.653 3.453 2.209 - - -
Pot Cap-1 Maneuver 525 827 1400 - - -

Stage 1 817 - - - - -
Stage 2 725 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 516 827 1400 - - -
Mov Cap-2 Maneuver 516 - - - - -

Stage 1 803 - - - - -
Stage 2 725 - - - - -

Approach EB NB SB 
HCM Control Delay, s 10 0.6 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1400 - 752 - -
HCM Lane V/C Ratio 0.015 - 0.042 - -
HCM Control Delay (s) 7.6 0 10 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



         
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2022 Existing PM 8: Wright Bliss Rd NW & SR 302 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 7.1 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 10 150 35 50 200 35 30 50 20 40 90 35 
Future Vol, veh/h 10 150 35 50 200 35 30 50 20 40 90 35 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - Yield - - None - - None - - None 
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90 
Heavy Vehicles, % 9 9 9 1 1 1 8 8 8 3 3 3 
Mvmt Flow 11 167 39 56 222 39 33 56 22 44 100 39 

Major/Minor Major1 Major2 Minor1 Minor2 
Conflicting Flow All 261 0 0 167 0 0 632 582 187 582 543 242 

Stage 1 - - - - - - 209 209 - 354 354 -
Stage 2 - - - - - - 423 373 - 228 189 -

Critical Hdwy 4.19 - - 4.11 - - 7.18 6.58 6.28 7.13 6.53 6.23 
Critical Hdwy Stg 1 - - - - - - 6.18 5.58 - 6.13 5.53 -
Critical Hdwy Stg 2 - - - - - - 6.18 5.58 - 6.13 5.53 -
Follow-up Hdwy 2.281 - - 2.209 - - 3.572 4.072 3.372 3.527 4.027 3.327 
Pot Cap-1 Maneuver 1264 - - 1417 - - 385 417 840 423 445 794 

Stage 1 - - - - - - 780 718 - 661 629 -
Stage 2 - - - - - - 597 608 - 772 742 -

Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1264 - - 1417 - - 287 394 840 352 420 794 
Mov Cap-2 Maneuver - - - - - - 287 394 - 352 420 -

Stage 1 - - - - - - 772 711 - 654 600 -
Stage 2 - - - - - - 451 580 - 686 735 -

Approach EB WB NB SB 
HCM Control Delay, s 0.4 1.3 17.8 18.7 
HCM LOS C C 

HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

0.283 
17.8 

C 
1.1 

0.009 
7.9 

A 
0 

-
0 
A 
-

-
-
-
-

0.039 
7.6 

A 
0.1 

-
0 
A 
-

-
-
-
-

0.413 
18.7 

C 
2 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 
Capacity (veh/h) 392 1264 - - 1417 - - 444 

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 
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MOVEMENT SUMMARY 
Network: N101 [2030 PM] Site: 200 [SR 3 Business Loop/SR 3 Freight Corridor - 2030 

PM] 

No Build - 2030 PM Peak Hour 
Site Category: -
Roundabout 

Movement Performance Vehicles 
Mov Turn Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Aver. No. Average 

8 T1 190 3.0 190 3.0 

18 R2 210 3.0 210 3.0 

Approach 400 3.0 400 3.0 

0.319 4.7 LOS A 

0.319 4.7 LOS A 

0.319 4.7 LOS A 

2.0 51.8 0.37 0.49 0.37 36.7 

2.0 51.8 0.37 0.49 0.37 33.2 

2.0 51.8 0.37 0.49 0.37 35.3 

East: SR 3 Freight Corridor 

1 L2 260 4.0 260 4.0 

16 R2 140 4.0 140 4.0 

Approach 400 4.0 400 4.0 

0.332 10.6 LOS B 

0.332 5.0 LOS A 

0.332 8.7 LOS A 

2.0 50.5 0.41 0.63 0.41 32.7 

2.0 50.5 0.41 0.63 0.41 31.5 

2.0 50.5 0.41 0.63 0.41 32.3 

North: SR 3 Business Loop 

7 L2 135 5.0 135 5.0 

4 T1 585 5.0 585 5.0 

Approach 720 5.0 720 5.0 

0.637 12.2 LOS B 

0.637 6.6 LOS A 

0.637 7.6 LOS A 

5.8 150.9 0.67 0.69 0.71 30.8 

5.8 150.9 0.67 0.69 0.71 35.0 

5.8 150.9 0.67 0.69 0.71 34.5 

All Vehicles 1520 4.2 1520 4.2 0.637 7.1 LOS A 5.8 150.9 0.52 0.62 0.54 34.2 

ID Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop 
Rate 

Cycles Speed 

veh/h % veh/h % v/c sec veh ft mph 
South: SR 3 Business Loop 

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Network Data dialog (Network tab). 
Roundabout LOS Method: Same as Signalised Intersections. 
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement. 
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection). 
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6). 
Roundabout Capacity Model: SIDRA Standard. 
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay. 
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D). 
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation. 

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com 
Organisation: PARAMETRIX | Processed: Friday, May 19, 2023 11:17:14 AM 
Project: U:\PSO\Projects\Clients\1631-WSDOT\554-1631-164 SR302 Victor AreaStudy\02WBS\Task06_TransportationAnalysis\TrafficAnalysis 
\05Analysis\SIDRA\SR3_SR302_Roundabout.sip8 

https://sidrasolutions.com
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MOVEMENT SUMMARY 
Network: N101 [2030 PM] Site: 222 [SR 3 Freight Corridor/SR 302 - 2030 PM] 

No Build - 2030 PM Peak Hour 
Site Category: -
Roundabout 

Movement Performance Vehicles 
Mov Turn Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Aver. No. Average 

6 T1 135 1.0 135 1.0 

16 R2 25 1.0 25 1.0 

Approach 160 1.0 160 1.0 

0.129 4.8 LOS A 

0.129 4.8 LOS A 

0.129 4.8 LOS A 

0.6 15.1 0.34 0.47 0.34 33.2 

0.6 15.1 0.34 0.47 0.34 35.6 

0.6 15.1 0.34 0.47 0.34 33.8 

North: SR 3 Freight Corridor 

7 L2 35 5.0 35 5.0 

14 R2 265 5.0 265 5.0 

Approach 300 5.0 300 5.0 

0.240 10.3 LOS B 

0.240 4.6 LOS A 

0.240 5.3 LOS A 

1.3 33.4 0.31 0.52 0.31 36.6 

1.3 33.4 0.31 0.52 0.31 33.1 

1.3 33.4 0.31 0.52 0.31 33.8 

West: SR 3 Freight Corridor 

5 L2 205 4.0 205 4.0 

2 T1 140 4.0 140 4.0 

Approach 345 4.0 345 4.0 

0.255 9.9 LOS A 

0.255 4.2 LOS A 

0.255 7.6 LOS A 

1.6 40.9 0.18 0.55 0.18 33.6 

1.6 40.9 0.18 0.55 0.18 33.6 

1.6 40.9 0.18 0.55 0.18 33.6 

All Vehicles 805 3.8 805 3.8 0.255 6.2 LOS A 1.6 40.9 0.26 0.53 0.26 33.7 

ID Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop 
Rate 

Cycles Speed 

veh/h % veh/h % v/c sec veh ft mph 
East: SR 302 

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Network Data dialog (Network tab). 
Roundabout LOS Method: Same as Signalised Intersections. 
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement. 
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection). 
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6). 
Roundabout Capacity Model: SIDRA Standard. 
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay. 
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D). 
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation. 

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com 
Organisation: PARAMETRIX | Processed: Friday, May 19, 2023 11:17:14 AM 
Project: U:\PSO\Projects\Clients\1631-WSDOT\554-1631-164 SR302 Victor AreaStudy\02WBS\Task06_TransportationAnalysis\TrafficAnalysis 
\05Analysis\SIDRA\SR3_SR302_Roundabout.sip8 

https://sidrasolutions.com


          
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2030 No Build PM 2: E North Bay Rd & SR 302 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 2.2 

Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations 
Traffic Vol, veh/h 5 135 205 90 85 5 
Future Vol, veh/h 5 135 205 90 85 5 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 97 97 97 97 97 97 
Heavy Vehicles, % 6 6 1 1 4 4 
Mvmt Flow 5 139 211 93 88 5 

Major/Minor Major1 Major2 Minor2 
Conflicting Flow All 304 0 - 0 407 258 

Stage 1 - - - - 258 -
Stage 2 - - - - 149 -

Critical Hdwy 4.16 - - - 6.44 6.24 
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.254 - - - 3.536 3.336 
Pot Cap-1 Maneuver 1234 - - - 596 776 

Stage 1 - - - - 780 -
Stage 2 - - - - 874 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 1234 - - - 594 776 
Mov Cap-2 Maneuver - - - - 594 -

Stage 1 - - - - 777 -
Stage 2 - - - - 874 -

HCM LOS B 

HCM Lane V/C Ratio 0.004 - - - 0.154 
HCM Control Delay (s) 7.9 0 - - 12.1 
HCM Lane LOS A A - - B 
HCM 95th %tile Q(veh) 0 - - - 0.5 

Approach EB WB SB 
HCM Control Delay, s 0.3 0 12.1 

Minor Lane/Major Mvmt 
Capacity (veh/h) 

EBL EBT WBT WBR SBLn1 
1234 - - - 602 

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



              
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2030 No Build PM 3: E South Coulter Creek Rd/E Coulter Creek Rd & SR 302 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 0.7 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 15 200 5 5 285 5 5 0 0 5 5 5 
Future Vol, veh/h 15 200 5 5 285 5 5 0 0 5 5 5 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - None - - None - - None - - None 
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98 
Heavy Vehicles, % 5 5 5 1 1 1 0 0 0 8 8 8 
Mvmt Flow 15 204 5 5 291 5 5 0 0 5 5 5 

Major/Minor Major1 Major2 Minor1 Minor2 
Conflicting Flow All 296 0 0 209 0 0 546 543 207 541 543 294 

Stage 1 - - - - - - 237 237 - 304 304 -
Stage 2 - - - - - - 309 306 - 237 239 -

Critical Hdwy 4.15 - - 4.11 - - 7.1 6.5 6.2 7.18 6.58 6.28 
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.18 5.58 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.18 5.58 -
Follow-up Hdwy 2.245 - - 2.209 - - 3.5 4 3.3 3.572 4.072 3.372 
Pot Cap-1 Maneuver 1248 - - 1368 - - 452 450 839 443 439 731 

Stage 1 - - - - - - 771 713 - 693 652 -
Stage 2 - - - - - - 705 665 - 753 697 -

Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1248 - - 1368 - - 439 442 839 437 431 731 
Mov Cap-2 Maneuver - - - - - - 439 442 - 437 431 -

Stage 1 - - - - - - 760 703 - 683 649 -
Stage 2 - - - - - - 692 662 - 742 687 -

Approach EB WB NB SB 
HCM Control Delay, s 0.5 0.1 13.3 12.4 
HCM LOS B B 

HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

0.012 
13.3 

B 
0 

0.012 
7.9 

A 
0 

-
0 
A 
-

-
-
-
-

0.004 
7.6 

A 
0 

-
0 
A 
-

-
-
-
-

0.03 
12.4 

B 
0.1 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 
Capacity (veh/h) 439 1248 - - 1368 - - 502 

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



         
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2030 No Build PM 4: SR 302 & E Victor Rd 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 1.7 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 5 60 225 5 20 160 
Future Vol, veh/h 5 60 225 5 20 160 
Conflicting Peds, #/hr 4 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 95 95 95 95 95 95 
Heavy Vehicles, % 0 0 1 1 6 6 
Mvmt Flow 5 63 237 5 21 168 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 454 240 0 0 242 0 

Stage 1 240 - - - - -
Stage 2 214 - - - - -

Critical Hdwy 6.4 6.2 - - 4.16 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.254 -
Pot Cap-1 Maneuver 568 804 - - 1301 -

Stage 1 805 - - - - -
Stage 2 826 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 556 804 - - 1301 -
Mov Cap-2 Maneuver 556 - - - - -

Stage 1 805 - - - - -
Stage 2 809 - - - - -

Approach WB NB SB 
HCM Control Delay, s 10.1 0 0.9 
HCM LOS B 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT 
Capacity (veh/h) - - 777 1301 -
HCM Lane V/C Ratio - - 0.088 0.016 -
HCM Control Delay (s) - - 10.1 7.8 0 
HCM Lane LOS - - B A A 
HCM 95th %tile Q(veh) - - 0.3 0 -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



          
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2030 No Build PM 5: SR 302 & 184th Ave Ct NW 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 0.2 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 5 5 0 175 245 15 
Future Vol, veh/h 5 5 0 175 245 15 
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 95 95 95 95 95 95 
Heavy Vehicles, % 0 0 2 2 1 2 
Mvmt Flow 5 5 0 184 258 16 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 450 266 274 0 - 0 

Stage 1 266 - - - - -
Stage 2 184 - - - - -

Critical Hdwy 6.4 6.2 4.12 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.218 - - -
Pot Cap-1 Maneuver 571 778 1289 - - -

Stage 1 783 - - - - -
Stage 2 852 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 571 778 1289 - - -
Mov Cap-2 Maneuver 571 - - - - -

Stage 1 783 - - - - -
Stage 2 852 - - - - -

Approach EB NB SB 
HCM Control Delay, s 10.6 0 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1289 - 659 - -
HCM Lane V/C Ratio - - 0.016 - -
HCM Control Delay (s) 0 - 10.6 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0 - -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



          
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2030 No Build PM 6: SR 302 & Rocky Creek Road NW 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 0.1 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 5 0 0 180 260 5 
Future Vol, veh/h 5 0 0 180 260 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 95 95 95 95 95 95 
Heavy Vehicles, % 33 33 6 6 1 1 
Mvmt Flow 5 0 0 189 274 5 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 466 277 279 0 - 0 

Stage 1 277 - - - - -
Stage 2 189 - - - - -

Critical Hdwy 6.73 6.53 4.16 - - -
Critical Hdwy Stg 1 5.73 - - - - -
Critical Hdwy Stg 2 5.73 - - - - -
Follow-up Hdwy 3.797 3.597 2.254 - - -
Pot Cap-1 Maneuver 502 693 1261 - - -

Stage 1 704 - - - - -
Stage 2 774 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 502 693 1261 - - -
Mov Cap-2 Maneuver 502 - - - - -

Stage 1 704 - - - - -
Stage 2 774 - - - - -

Approach EB NB SB 
HCM Control Delay, s 12.2 0 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1261 - 502 - -
HCM Lane V/C Ratio - - 0.01 - -
HCM Control Delay (s) 0 - 12.2 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0 - -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



          
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2030 No Build PM 7: SR 302 & Bliss Cochrane Rd NW 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 1 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 5 25 20 255 180 5 
Future Vol, veh/h 5 25 20 255 180 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 95 95 95 95 95 95 
Heavy Vehicles, % 17 17 1 1 6 6 
Mvmt Flow 5 26 21 268 189 5 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 502 192 194 0 - 0 

Stage 1 192 - - - - -
Stage 2 310 - - - - -

Critical Hdwy 6.57 6.37 4.11 - - -
Critical Hdwy Stg 1 5.57 - - - - -
Critical Hdwy Stg 2 5.57 - - - - -
Follow-up Hdwy 3.653 3.453 2.209 - - -
Pot Cap-1 Maneuver 503 813 1385 - - -

Stage 1 806 - - - - -
Stage 2 711 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 494 813 1385 - - -
Mov Cap-2 Maneuver 494 - - - - -

Stage 1 791 - - - - -
Stage 2 711 - - - - -

Approach EB NB SB 
HCM Control Delay, s 10.1 0.6 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1385 - 734 - -
HCM Lane V/C Ratio 0.015 - 0.043 - -
HCM Control Delay (s) 7.6 0 10.1 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



          
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2030 No Build PM 8: Wright Bliss Rd NW & SR 302 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 7.3 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 10 160 40 55 215 40 30 55 20 45 95 40 
Future Vol, veh/h 10 160 40 55 215 40 30 55 20 45 95 40 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - Yield - - None - - None - - None 
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95 
Heavy Vehicles, % 9 9 9 1 1 1 8 8 8 3 3 3 
Mvmt Flow 11 168 42 58 226 42 32 58 21 47 100 42 

Major/Minor Major1 Major2 Minor1 Minor2 
Conflicting Flow All 268 0 0 168 0 0 645 595 189 593 553 247 

Stage 1 - - - - - - 211 211 - 363 363 -
Stage 2 - - - - - - 434 384 - 230 190 -

Critical Hdwy 4.19 - - 4.11 - - 7.18 6.58 6.28 7.13 6.53 6.23 
Critical Hdwy Stg 1 - - - - - - 6.18 5.58 - 6.13 5.53 -
Critical Hdwy Stg 2 - - - - - - 6.18 5.58 - 6.13 5.53 -
Follow-up Hdwy 2.281 - - 2.209 - - 3.572 4.072 3.372 3.527 4.027 3.327 
Pot Cap-1 Maneuver 1256 - - 1416 - - 377 409 838 416 440 789 

Stage 1 - - - - - - 778 717 - 654 623 -
Stage 2 - - - - - - 589 601 - 771 741 -

Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1256 - - 1416 - - 278 385 838 343 414 789 
Mov Cap-2 Maneuver - - - - - - 278 385 - 343 414 -

Stage 1 - - - - - - 770 710 - 647 593 -
Stage 2 - - - - - - 441 572 - 683 734 -

Approach EB WB NB SB 
HCM Control Delay, s 0.4 1.4 18.2 19.3 
HCM LOS C C 

HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

0.289 
18.2 

C 
1.2 

0.008 
7.9 

A 
0 

-
0 
A 
-

-
-
-
-

0.041 
7.7 

A 
0.1 

-
0 
A 
-

-
-
-
-

0.433 
19.3 

C 
2.1 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 
Capacity (veh/h) 382 1256 - - 1416 - - 438 

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



          
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2050 No Build PM 2: E North Bay Rd & SR 302 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 2.3 

Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations 
Traffic Vol, veh/h 5 160 235 115 100 5 
Future Vol, veh/h 5 160 235 115 100 5 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 100 100 100 100 100 100 
Heavy Vehicles, % 6 6 1 1 4 4 
Mvmt Flow 5 160 235 115 100 5 

Major/Minor Major1 Major2 Minor2 
Conflicting Flow All 350 0 - 0 463 293 

Stage 1 - - - - 293 -
Stage 2 - - - - 170 -

Critical Hdwy 4.16 - - - 6.44 6.24 
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.254 - - - 3.536 3.336 
Pot Cap-1 Maneuver 1187 - - - 553 742 

Stage 1 - - - - 752 -
Stage 2 - - - - 855 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 1187 - - - 550 742 
Mov Cap-2 Maneuver - - - - 550 -

Stage 1 - - - - 748 -
Stage 2 - - - - 855 -

HCM LOS B 

HCM Lane V/C Ratio 0.004 - - - 0.189 
HCM Control Delay (s) 8 0 - - 13 
HCM Lane LOS A A - - B 
HCM 95th %tile Q(veh) 0 - - - 0.7 

Approach EB WB SB 
HCM Control Delay, s 0.2 0 13 

Minor Lane/Major Mvmt 
Capacity (veh/h) 

EBL EBT WBT WBR SBLn1 
1187 - - - 557 

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



              
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2050 No Build PM 3: E South Coulter Creek Rd/E Coulter Creek Rd & SR 302 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 0.7 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 20 235 5 5 340 5 5 0 0 5 5 5 
Future Vol, veh/h 20 235 5 5 340 5 5 0 0 5 5 5 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - None - - None - - None - - None 
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100 
Heavy Vehicles, % 5 5 5 1 1 1 0 0 0 8 8 8 
Mvmt Flow 20 235 5 5 340 5 5 0 0 5 5 5 

Major/Minor Major1 Major2 Minor1 Minor2 
Conflicting Flow All 345 0 0 240 0 0 636 633 238 631 633 343 

Stage 1 - - - - - - 278 278 - 353 353 -
Stage 2 - - - - - - 358 355 - 278 280 -

Critical Hdwy 4.15 - - 4.11 - - 7.1 6.5 6.2 7.18 6.58 6.28 
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.18 5.58 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.18 5.58 -
Follow-up Hdwy 2.245 - - 2.209 - - 3.5 4 3.3 3.572 4.072 3.372 
Pot Cap-1 Maneuver 1197 - - 1333 - - 393 400 806 385 389 686 

Stage 1 - - - - - - 733 684 - 652 620 -
Stage 2 - - - - - - 664 633 - 716 668 -

Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1197 - - 1333 - - 379 390 806 378 380 686 
Mov Cap-2 Maneuver - - - - - - 379 390 - 378 380 -

Stage 1 - - - - - - 719 671 - 640 617 -
Stage 2 - - - - - - 651 630 - 702 655 -

Approach EB WB NB SB 
HCM Control Delay, s 0.6 0.1 14.6 13.4 
HCM LOS B B 

HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

0.013 
14.6 

B 
0 

0.017 
8.1 

A 
0.1 

-
0 
A 
-

-
-
-
-

0.004 
7.7 

A 
0 

-
0 
A 
-

-
-
-
-

0.034 
13.4 

B 
0.1 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 
Capacity (veh/h) 379 1197 - - 1333 - - 445 

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



         
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2050 No Build PM 4: SR 302 & E Victor Rd 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 1.7 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 5 70 270 5 25 190 
Future Vol, veh/h 5 70 270 5 25 190 
Conflicting Peds, #/hr 4 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 100 100 100 100 100 100 
Heavy Vehicles, % 0 0 1 1 6 6 
Mvmt Flow 5 70 270 5 25 190 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 517 273 0 0 275 0 

Stage 1 273 - - - - -
Stage 2 244 - - - - -

Critical Hdwy 6.4 6.2 - - 4.16 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.254 -
Pot Cap-1 Maneuver 522 771 - - 1265 -

Stage 1 778 - - - - -
Stage 2 801 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 509 771 - - 1265 -
Mov Cap-2 Maneuver 509 - - - - -

Stage 1 778 - - - - -
Stage 2 781 - - - - -

Approach WB NB SB 
HCM Control Delay, s 10.4 0 0.9 
HCM LOS B 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT 
Capacity (veh/h) - - 745 1265 -
HCM Lane V/C Ratio - - 0.101 0.02 -
HCM Control Delay (s) - - 10.4 7.9 0 
HCM Lane LOS - - B A A 
HCM 95th %tile Q(veh) - - 0.3 0.1 -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



          
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2050 No Build PM 5: SR 302 & 184th Ave Ct NW 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 0.2 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 5 5 0 205 290 20 
Future Vol, veh/h 5 5 0 205 290 20 
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 100 100 100 100 100 100 
Heavy Vehicles, % 0 0 2 2 1 2 
Mvmt Flow 5 5 0 205 290 20 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 505 300 310 0 - 0 

Stage 1 300 - - - - -
Stage 2 205 - - - - -

Critical Hdwy 6.4 6.2 4.12 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.218 - - -
Pot Cap-1 Maneuver 530 744 1250 - - -

Stage 1 756 - - - - -
Stage 2 834 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 530 744 1250 - - -
Mov Cap-2 Maneuver 530 - - - - -

Stage 1 756 - - - - -
Stage 2 834 - - - - -

Approach EB NB SB 
HCM Control Delay, s 10.9 0 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1250 - 619 - -
HCM Lane V/C Ratio - - 0.016 - -
HCM Control Delay (s) 0 - 10.9 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0 - -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



          
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2050 No Build PM 6: SR 302 & Rocky Creek Road NW 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 0.1 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 5 0 0 210 310 5 
Future Vol, veh/h 5 0 0 210 310 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 100 100 100 100 100 100 
Heavy Vehicles, % 33 33 6 6 1 1 
Mvmt Flow 5 0 0 210 310 5 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 523 313 315 0 - 0 

Stage 1 313 - - - - -
Stage 2 210 - - - - -

Critical Hdwy 6.73 6.53 4.16 - - -
Critical Hdwy Stg 1 5.73 - - - - -
Critical Hdwy Stg 2 5.73 - - - - -
Follow-up Hdwy 3.797 3.597 2.254 - - -
Pot Cap-1 Maneuver 464 661 1223 - - -

Stage 1 676 - - - - -
Stage 2 757 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 464 661 1223 - - -
Mov Cap-2 Maneuver 464 - - - - -

Stage 1 676 - - - - -
Stage 2 757 - - - - -

Approach EB NB SB 
HCM Control Delay, s 12.8 0 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1223 - 464 - -
HCM Lane V/C Ratio - - 0.011 - -
HCM Control Delay (s) 0 - 12.8 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0 - -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



          
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2050 No Build PM 7: SR 302 & Bliss Cochrane Rd NW 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 1 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 5 30 25 300 210 5 
Future Vol, veh/h 5 30 25 300 210 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 100 100 100 100 100 100 
Heavy Vehicles, % 17 17 1 1 6 6 
Mvmt Flow 5 30 25 300 210 5 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 563 213 215 0 - 0 

Stage 1 213 - - - - -
Stage 2 350 - - - - -

Critical Hdwy 6.57 6.37 4.11 - - -
Critical Hdwy Stg 1 5.57 - - - - -
Critical Hdwy Stg 2 5.57 - - - - -
Follow-up Hdwy 3.653 3.453 2.209 - - -
Pot Cap-1 Maneuver 463 791 1361 - - -

Stage 1 788 - - - - -
Stage 2 681 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 453 791 1361 - - -
Mov Cap-2 Maneuver 453 - - - - -

Stage 1 771 - - - - -
Stage 2 681 - - - - -

Approach EB NB SB 
HCM Control Delay, s 10.3 0.6 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1361 - 715 - -
HCM Lane V/C Ratio 0.018 - 0.049 - -
HCM Control Delay (s) 7.7 0 10.3 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 



          
       

   

  

 
  
  

  
  

 
 

    
 

  
  

 
 

  
           
           

 
   
   

 
  

           
           

  
  
  

           
           
 

   
 

 

  
 

   
   
  
   

2050 No Build PM 8: Wright Bliss Rd NW & SR 302 
SR 302 Victor Area Corridor Study HCM 6th TWSC 

Intersection 
Int Delay, s/veh 9.3 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 15 190 45 65 255 45 40 65 25 50 115 45 
Future Vol, veh/h 15 190 45 65 255 45 40 65 25 50 115 45 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - Yield - - None - - None - - None 
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100 
Heavy Vehicles, % 9 9 9 1 1 1 8 8 8 3 3 3 
Mvmt Flow 15 190 45 65 255 45 40 65 25 50 115 45 

Major/Minor Major1 Major2 Minor1 Minor2 
Conflicting Flow All 300 0 0 190 0 0 731 673 213 673 628 278 

Stage 1 - - - - - - 243 243 - 408 408 -
Stage 2 - - - - - - 488 430 - 265 220 -

Critical Hdwy 4.19 - - 4.11 - - 7.18 6.58 6.28 7.13 6.53 6.23 
Critical Hdwy Stg 1 - - - - - - 6.18 5.58 - 6.13 5.53 -
Critical Hdwy Stg 2 - - - - - - 6.18 5.58 - 6.13 5.53 -
Follow-up Hdwy 2.281 - - 2.209 - - 3.572 4.072 3.372 3.527 4.027 3.327 
Pot Cap-1 Maneuver 1222 - - 1390 - - 330 369 812 368 398 758 

Stage 1 - - - - - - 747 694 - 618 595 -
Stage 2 - - - - - - 550 573 - 738 719 -

Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1222 - - 1390 - - 224 344 812 289 371 758 
Mov Cap-2 Maneuver - - - - - - 224 344 - 289 371 -

Stage 1 - - - - - - 737 684 - 609 562 -
Stage 2 - - - - - - 388 541 - 638 709 -

Approach EB WB NB SB 
HCM Control Delay, s 0.5 1.4 23.2 24.8 
HCM LOS C C 

HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

0.399 
23.2 

C 
1.9 

0.012 
8 
A 
0 

-
0 
A 
-

-
-
-
-

0.047 
7.7 

A 
0.1 

-
0 
A 
-

-
-
-
-

0.543 
24.8 

C 
3.1 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 
Capacity (veh/h) 326 1222 - - 1390 - - 387 

Prepared by: Synchro 11 Report 
Parametrix 05/19/2023 
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MOVEMENT SUMMARY 
Network: N101 [2050 PM] Site: 200 [SR 3 Business Loop/SR 3 Freight Corridor - 2050 

PM] 

No Build - 2050 PM Peak Hour 
Site Category: -
Roundabout 

Movement Performance Vehicles 
Mov Turn Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Aver. No. Average 

8 T1 210 3.0 210 3.0 

18 R2 395 3.0 395 3.0 

Approach 605 3.0 605 3.0 

0.509 5.2 LOS A 

0.509 5.1 LOS A 

0.509 5.2 LOS A 

4.2 108.0 0.55 0.55 0.55 36.2 

4.2 108.0 0.55 0.55 0.55 32.4 

4.2 108.0 0.55 0.55 0.55 34.2 

East: SR 3 Freight Corridor 

1 L2 540 4.0 540 4.0 

16 R2 165 4.0 165 4.0 

Approach 705 4.0 705 4.0 

0.602 11.2 LOS B 

0.602 5.6 LOS A 

0.602 9.9 LOS A 

5.0 129.8 0.61 0.68 0.61 31.7 

5.0 129.8 0.61 0.68 0.61 30.6 

5.0 129.8 0.61 0.68 0.61 31.4 

North: SR 3 Business Loop 

7 L2 175 5.0 175 5.0 

4 T1 695 5.0 695 5.0 

Approach 870 5.0 870 5.0 

0.989 40.1 LOS D 

0.989 34.5 LOS C 

0.989 35.6 LOS D 

29.5 766.1 1.00 1.66 2.64 18.2 

29.5 766.1 1.00 1.66 2.64 24.8 

29.5 766.1 1.00 1.66 2.64 23.8 

All Vehicles 2180 4.1 2180 4.1 0.989 18.8 LOS B 29.5 766.1 0.75 1.04 1.40 27.8 

ID Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop 
Rate 

Cycles Speed 

veh/h % veh/h % v/c sec veh ft mph 
South: SR 3 Business Loop 

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Network Data dialog (Network tab). 
Roundabout LOS Method: Same as Signalised Intersections. 
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement. 
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection). 
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6). 
Roundabout Capacity Model: SIDRA Standard. 
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay. 
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D). 
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation. 

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com 
Organisation: PARAMETRIX | Processed: Friday, May 19, 2023 11:17:07 AM 
Project: U:\PSO\Projects\Clients\1631-WSDOT\554-1631-164 SR302 Victor AreaStudy\02WBS\Task06_TransportationAnalysis\TrafficAnalysis 
\05Analysis\SIDRA\SR3_SR302_Roundabout.sip8 

https://sidrasolutions.com
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MOVEMENT SUMMARY 
Network: N101 [2050 PM] Site: 222 [SR 3 Freight Corridor/SR 302 - 2050 PM] 

No Build - 2050 PM Peak Hour 
Site Category: -
Roundabout 

Movement Performance Vehicles 
Mov Turn Demand Flows Arrival Flows Deg. Average Level of 95% Back of Queue Prop. Effective Aver. No. Average 

6 T1 165 4.0 165 4.0 

16 R2 75 4.0 75 4.0 

Approach 240 4.0 240 4.0 

0.234 6.0 LOS A 

0.234 6.0 LOS A 

0.234 6.0 LOS A 

1.3 33.6 0.55 0.61 0.55 32.2 

1.3 33.6 0.55 0.61 0.55 35.0 

1.3 33.6 0.55 0.61 0.55 33.4 

North: SR 3 Freight Corridor 

7 L2 85 5.0 85 5.0 

14 R2 540 5.0 540 5.0 

Approach 625 5.0 625 5.0 

0.520 10.8 LOS B 

0.520 5.2 LOS A 

0.520 5.9 LOS A 

4.0 103.7 0.50 0.58 0.50 36.0 

4.0 103.7 0.50 0.58 0.50 32.3 

4.0 103.7 0.50 0.58 0.50 33.1 

West: SR 3 Freight Corridor 

5 L2 410 4.0 410 4.0 

2 T1 160 4.0 160 4.0 

Approach 570 4.0 570 4.0 

0.445 10.3 LOS B 

0.445 4.7 LOS A 

0.445 8.7 LOS A 

3.6 92.3 0.37 0.58 0.37 32.6 

3.6 92.3 0.37 0.58 0.37 32.6 

3.6 92.3 0.37 0.58 0.37 32.6 

All Vehicles 1435 4.4 1435 4.4 0.520 7.1 LOS A 4.0 103.7 0.46 0.59 0.46 32.9 

ID Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop 
Rate 

Cycles Speed 

veh/h % veh/h % v/c sec veh ft mph 
East: SR 302 

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Network Data dialog (Network tab). 
Roundabout LOS Method: Same as Signalised Intersections. 
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement. 
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection). 
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6). 
Roundabout Capacity Model: SIDRA Standard. 
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay. 
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D). 
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation. 

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com 
Organisation: PARAMETRIX | Processed: Friday, May 19, 2023 11:17:07 AM 
Project: U:\PSO\Projects\Clients\1631-WSDOT\554-1631-164 SR302 Victor AreaStudy\02WBS\Task06_TransportationAnalysis\TrafficAnalysis 
\05Analysis\SIDRA\SR3_SR302_Roundabout.sip8 

https://sidrasolutions.com


 

 

Appendix F 
Crash Analysis 



 
 

719 2ND AVENUE, SUITE 200  |  SEATTLE, WA 98104  |  P 206.394.3700 

TECHNICAL MEMORANDUM 

DATE: May 19, 2023 

TO:  Ashley Carle, Roger Baugh, Nazmul Alam - WSDOT  

FROM:  Kate Bradbury, PE - Parametrix  

SUBJECT:  SR 302 Corridor Crash Analysis  

CC:  Alex Atchison, PE - Parametrix  

PROJECT NUMBER: 554-1631-164 

PROJECT NAME: SR 302 Victor Area Corridor Study 
  

INTRODUCTION 
One component of the legislative proviso was to recommend safety improvements along SR 302 in the Victor 
Area. Following WSDOT Safety Guidance for Corridor Planning (WSDOT 2015), and discussions with staff in the 
WSDOT Olympic Region Traffic office, an intermediate analysis level was selected for this study. This includes an 
assessment of the observed crash history to identify any trends as well as identification and evaluation of 
countermeasures to address the contributing factors. 

CRASH ANALYSIS 
Collision data were obtained from WSDOT between January 1, 2017, and December 31, 20211. During the analysis 
period, 131 total crashes occurred on the corridor between SR 3 and Wright Bliss Road NW. This included one 
fatal crash and two serious injury crashes, although about 70% of crashes were crashes that had property damage 
only. Figure 1 shows the locations, severity, and density of crashes along the corridor. Over 28% of crashes (37 
crashes) were intersection related and about 8% were driveway related (11 crashes). There were no crashes that 
involved a pedestrian or bicyclist.  

The majority of crashes (34%) were fixed object crashes followed by angle crashes (22%) and non-collision crashes 
(21%). The fixed object crashes and non-collision2 crashes suggest a trend in the occurrence of run off-the-road 
crashes along the corridor, many of which are clustered in or near horizontal curves (see Figure 2). The angle 
crashes on the corridor occurred primarily at intersections or driveways. Table 1 summarizes the observed 
crashes for the study period by severity and crash type. 

 

 

 
1 Under 23 U.S. Code § 148 and 23 U.S. Code § 407, 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 railway-highway crossings are not subject to discovery or admitted into evidence in a Federal or State court 
proceeding or considered for other purposes in any action for damages arising from any occurrence at a location mentioned 
or addressed in such reports, surveys, schedules, lists, or data. 

2 A non-collision crash is a collision where the first harmful event is not a collision with a fixed or non-fixed object or another 
vehicle (e.g., overturn, jackknife, etc.) 



TECHNICAL MEMORANDUM (CONTINUED) 

 

 

 WSDOT  554-1631-164 
 SR 302 Corridor Crash Analysis  2 May 19, 2023  

 

Figure 1. Total Crashes by Location and Severity (2017-2021) 

 

Under 23 U.S. Code § 148 and 23 U.S. Code § 407, 
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 railway-
highway crossings are not subject to discovery or 
admitted into evidence in a Federal or State court 
proceeding or considered for other purposes in any 
action for damages arising from any occurrence at a 
location mentioned or addressed in such reports, 
surveys, schedules, lists, or data. 
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Figure 2. Run-off-the-Road Crashes (2017-2021) 

Under 23 U.S. Code § 148 and 23 U.S. Code § 407, 
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 railway-
highway crossings are not subject to discovery or 
admitted into evidence in a Federal or State court 
proceeding or considered for other purposes in any 
action for damages arising from any occurrence at a 
location mentioned or addressed in such reports, 
surveys, schedules, lists, or data. 
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Table 1. 2017–2021 Crash History by Severity and Crash Type 

Crash Type 
Fatal Crash 
Frequency 

Serious Injury 
Crash 

Frequency 

Minor Injury 
Crash 

Frequency 

Possible 
Injury Crash 
Frequency 

No Apparent 
Injury Crash 
Frequency 

Total 
Crashes 

Fixed Object 0 1 2 7 35 45 

Angle 0 0 3 7 19 29 

Non-collision 0 0 3 6 19 28 

Rear End 0 0 1 3 14 18 

Head-On/ Sideswipe, 
Opposite Direction 1 1 1 3 2 8 

Sideswipe, Same 
Direction 0 0 0 1 1 2 

Animal 0 0 0 0 1 1 

Total Crashes 1 2 10 27 87 131 

Under 23 U.S. Code § 148 and 23 U.S. Code § 407, 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 railway-
highway crossings are not subject to discovery or admitted into evidence in a Federal or State court proceeding or considered for 
other purposes in any action for damages arising from any occurrence at a location mentioned or addressed in such reports, surveys, 
schedules, lists, or data. 

Consideration of the primary contributing factors of the crashes can also help to highlight potential trends and 
opportunities for improvements along the corridor. Table 2 summarizes the primary contributing factors for the 
crashes within the study area.  

Table 2. 2017–2021 Crashes by Primary Contributing Factor 

Primary Contributing Factor Crash Frequency Percent of Total Crashes 

Exceeding a Reasonably Safe Speed 30 23% 

Other or None 27 21% 

Inattention 17 13% 

Distracted Driving 11 8% 

Did Not Grant Right-of-Way to Vehicle 10 8% 

Following Too Closely 10 8% 

Under the Influence of Alcohol 9 7% 

Improper Maneuver 7 5% 

Asleep, Fatigued, or Ill 7 5% 

Disregarded Traffic Control 3 2% 

Under 23 U.S. Code § 148 and 23 U.S. Code § 407, 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 railway-highway crossings are not subject to discovery or admitted into evidence in a Federal or State court proceeding or 
considered for other purposes in any action for damages arising from any occurrence at a location mentioned or addressed in 
such reports, surveys, schedules, lists, or data. 

The most common contributing factor was exceeding a reasonably safe speed, the primary factor in almost a 
quarter of the corridor’s crashes. Many of these crashes were located in or near horizontal curves on the corridor. 
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About 20% of crashes had either no contributing factor or a variety of other factors, such as driver not distracted, 
operating defective equipment, or other contributing circumstance not listed. Inattention and distracted driving 
also collectively accounted for about 20% of crashes. 

Environmental factors, such as weather and lighting conditions, can also be a contributing factor in crashes. The 
majority of crashes (56%) occurred during clear or partly cloudy conditions, but about 28% of crashes occurred 
during rainy conditions. Additionally, the majority of crashes (63%) occurred during daylight conditions, with 
about 25% of crashes occurring under dark, without street light conditions.  

Overall, the key trends along the corridor include run-off-the-road crashes, the intersections at either end of the 
study corridor, speeding, lighting conditions, and a few key horizontal curve locations (around MP 2, MP 4, MP 
4.8, and MP 6.6). 



 

 

Appendix G 
Level 1 Screening Results 



SR 302 Victor Area Study - Level 1 Screening

Problem Statement: SR 302 in the Victor area of Mason County is at high risk of roadway closure due to flooding and landslides, causing 
resiliency and infrastructure issues. Landslides cause frequent damage to the roadway, requiring long detours due to lack of 
alternative routes in the area.  SR 302 in the study area also lacks complete active transportation facilities that hinders 
mobility. 

Purpose of the Study: The SR 302 Victor Area Study is intended to study the cause of landslides and identify potential solutions. In addition, the 
study will evaluate SR 302 from SR 3 to Wright Bliss Road to look at safety and infrastructure improvements to the highway, 
including improvements for active transportation. 

Level 1 Screening Measures
Study Needs Is the strategy compatible with proposed geotechnical solutions, and meet the vision, goals and objectives for the study area?
Safety Does the strategy have the potential to improve safety for active transportation users?
Multimodal Mobility Does the strategy likely support the multimodal transportation network and improve mobility?
Environment Is the strategy likely able to mitigate any potential significant environmental impacts?
Resilience Does the strategy produce a more resilient transportation system?

Segment 1: SR 3 to E North Bay Road 30 mph
Segment 2: E North Bay Road to 192nd Ave Ct NW 40 mph
Segment 3: 192nd Ave Ct NW to Wright Bliss Road 45 mph

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Active 

Traffic

Traffic

Traffic

Traffic

Traffic

Traffic

Category

Transportation

Transportation

Transportation

Transportation

Transportation

Transportation

Transportation

Transportation

Transportation

Transportation

Transportation

Transportation

Segment

1

1

1

1

2

2

2

2

3

3

3

3

1

1

1

1

1

2

ID# 

AT1

AT1

AT2

AT3

AT1

AT1

AT2

AT3

AT1

AT1

AT2

AT3

T1

T2

T3

T4

T5

T1

Strategy Description

Shared-use path along non-shoreline side of the roadway

Shared-use path along shoreline side of the roadway

Increase paved shoulder width to achieve lower LTS

Install flexible delineators or barriers where paved shoulder 

Shared-use path along non-shoreline side of the roadway

Shared-use path along shoreline side of the roadway

Increase paved shoulder width to achieve lower LTS

Install flexible delineators or barriers where paved shoulder 

Shared-use path along non-shoreline side of the roadway

Shared-use path along shoreline side of the roadway

Increase paved shoulder width to achieve lower LTS

Install flexible delineators or barriers where paved shoulder 

Build new roadway in alternate location

Freight restrictions

Floating road grid (floating bridge)

Additional lanes or turn lanes at intersections

Improved communication about road closures

Build new roadway in alternate location

is 

is 

is 

implemented 

implemented 

implemented 

for 

for 

for 

peds/bikes

peds/bikes

peds/bikes

Study Needs

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

No

Yes

Yes

No

Safety

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Multimodal 
Mobility

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

No

Yes

Yes

Environment 

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Resilience

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Passes 
Level 1?

Notes

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

Shared-use path 
shoreline sides

will be evaluated for both the shoreline and non-

Shared-use path will be evaluated for both the shoreline and non-
shoreline sides. Widening on the water side could have impacts to 
shoreline that would be extremely difficult to mitigate given 
environmental regulations. Widening on shoreline side would require 
maintaining existing edge of pavement on shoreline side and shifting 
roadway centerline to the north/east

Shared-use path 
shoreline sides

will be evaluated for both the shoreline and non-

Shared-use path will be evaluated for both the shoreline and non-
shoreline sides. Widening on the water side could have impacts to 
shoreline that would be extremely difficult to mitigate given 
environmental regulations. Widening on shoreline side would require 
maintaining existing edge of pavement on shoreline side and shifting 
roadway centerline to the north/east

Shared-use path 
shoreline sides

will be evaluated for both the shoreline and non-

Shared-use path will be evaluated for both the shoreline and non-
shoreline sides. Widening on the water side could have impacts to 
shoreline that would be extremely difficult to mitigate given 
environmental regulations. Widening on shoreline side would require 
maintaining existing edge of pavement on shoreline side and shifting 
roadway centerline to the north/east

FAIL
New roadway alignment does not 
potential solutions for the existing 
Wright Bliss Rd

address the purpose of studying 
SR 302 corridor between SR 3 and 

FAIL

Restricting freight would require heavy vehicles to detour 22 miles 
along SR 16 and SR 3 and through the Gorst area. Freight is up to 10% 
of total traffic during the PM peak hour and restricting these vehicles 
would worsen their mobility. Additionally, this suggestion from the 
online open hour was meant to reduce noise pollution, reduce 
speeding to get around trucks, and reduce stress and cracks in the 
road. Vehicle weight (heavy trucks) does not correlate with roadway 
cracks.

FAIL
Similar to building a new roadway in an alternate location, any new 
roadway structures or new alignments on the water would have to 
happen in tandem with improvements to the existing roadway

FAIL All study intersections currently operate within LOS standards, 
additional lanes are not needed for traffic operations

so 

PASS

FAIL
New roadway alignment does not 
potential solutions for the existing 
Wright Bliss Rd

address the purpose of studying 
SR 302 corridor between SR 3 and 



SR 302 Victor Area Study - Level 1 Screening

Problem Statement: SR 302 in the Victor area of Mason County is at high risk of roadway closure due to flooding and landslides, causing 
resiliency and infrastructure issues. Landslides cause frequent damage to the roadway, requiring long detours due to lack o
alternative routes in the area.  SR 302 in the study area also lacks complete active transportation facilities that hinders 
mobility. 

Purpose of the Study: The SR 302 Victor Area Study is intended to study the cause of landslides and identify potential solutions. In addition, the 
study will evaluate SR 302 from SR 3 to Wright Bliss Road to look at safety and infrastructure improvements to the highway
including improvements for active transportation. 

Level 1 Screening Measures
Study Needs Is the strategy compatible with proposed geotechnical solutions, and meet the vision, goals and objectives for the study area?

 Safety Does the strategy have the potential to improve safety for active transportation users?
Multimodal Mobility Does the strategy likely support the multimodal transportation network and improve mobility?
Environment Is the strategy likely able to mitigate any potential significant environmental impacts?
Resilience Does the strategy produce a more resilient transportation system?

Segment  1: SR 3 to E North Bay Road 30 mph
Segment 2: E North Bay Road to 192nd Ave Ct NW 40 mph
Segment 3: 192nd Ave Ct NW to Wright Bliss Road 45 mph

f

,

Multimodal Passes Category Segment ID# Strategy Description Study Needs Safety Environment Resilience Notes
Mobility Level 1?

Restricting freight would require heavy vehicles to detour 22 miles 
along SR 16 and SR 3 and through the Gorst area. Freight is up to 10% 
of total traffic during the PM peak hour and restricting these vehicles 
would worsen their mobility. Additionally, this suggestion from the Traffic 1 T2 Freight restrictions Yes Yes No Yes Yes FAIL
online open hour was meant to reduce noise pollution, reduce 
speeding to get around trucks, and reduce stress and cracks in the 
road. Vehicle weight (heavy trucks) does not correlate with roadway 
cracks.

Similar to building a new roadway in an alternate location, any new 
Traffic 2 T3 Floating road grid (floating bridge) No Yes Yes Yes Yes FAIL roadway structures or new alignments on the water would have to 

happen in tandem with improvements to the existing roadway

All study intersections currently operate within LOS standards, so Traffic 2 T4 Additional lanes or turn lanes at intersections Yes Yes No Yes Yes FAIL
additional lanes are not needed for traffic operations

Traffic 1 T5 Improved communication about road closures Yes Yes Yes Yes Yes PASS

New roadway alignment does not address the purpose of studying 
Traffic 3 T1 Build new roadway in alternate location No Yes Yes Yes Yes FAIL potential solutions for the existing SR 302 corridor between SR 3 and 

Wright Bliss Rd
Restricting freight would require heavy vehicles to detour 22 miles 
along SR 16 and SR 3 and through the Gorst area. Freight is up to 10% 
of total traffic during the PM peak hour and restricting these vehicles 
would worsen their mobility. Additionally, this suggestion from the Traffic 1 T2 Freight restrictions Yes Yes No Yes Yes FAIL
online open hour was meant to reduce noise pollution, reduce 
speeding to get around trucks, and reduce stress and cracks in the 
road. Vehicle weight (heavy trucks) does not correlate with roadway 
cracks.

Similar to building a new roadway in an alternate location, any new 
Traffic 3 T3 Floating road grid (floating bridge) No Yes Yes Yes Yes FAIL roadway structures or new alignments on the water would have to 

happen in tandem with improvements to the existing roadway

All study intersections currently operate within LOS standards, so Traffic 3 T4 Additional lanes or turn lanes at intersections Yes Yes No Yes Yes FAIL
additional lanes are not needed for traffic operations

Traffic 1 T5 Improved communication about road closures Yes Yes Yes Yes Yes PASS



 

 

Appendix H 
Level 2 Screening Results 

 



        

         
         
         

   

               
 

      
         
          
         

              
      
    

       
         
       

   
 

 
     

      
         
         

     
     
    
   

     
     
    
   

     
       

     
   

           
  

         
  

         
  

 
 

 

       
 

           
     

           
     

            
    

 
     

         
 

        
 

        
 

   
      

    
       

 

     
     
       

         
  

     
   
   

 
                  

    

     
    
    

  
   
    
   

  
      

     
     
       

     

                     
             

                     
      

                   
                    

         

  
             

           

  
                

  

             
               

  

   
 

                 
           

Segment 1: SR 3 to E North Bay Road 
Segment 2: E North Bay Road to 192nd Ave Ct NW 

Segment 3: 192nd Ave Ct NW to Wrigth Bliss Road 

SR 302 Victor Area Study - Level 2 Screening 

Problem Statement: 

Purpose of the Study: 

Category Description Measure Metric 

Encourage and support active transportation use by improving active transportation user safety and 

experience 

Active Transportation 

User Safety 
Potential to improve active transportation user safety 

The implementation of design characteristics to improve safety at access points along the highway. Conflict points 
Number of driveway/roadway crossings, length of 
exposure to driveways & roadways 

1 – Increases the number of conflict points 

2 – No change to the number of conflict points 

3 – Reduces the number of conflict points 

Motorist Quality of 
service 

Travel times 

Level of service at intersections 

1 – Maintains LOS and travel times 

2 – Improves LOS (meets LOS standards) and/or travel times 

3 – Improves LOS (meets LOS standards) and travel times 

Bicycle level of traffic stress (BLTS) 
1 – BLTS 3 or higher 
2 – BLTS 2 

3 – BLTS 1 

Pedestrian level of traffic stress (PLTS) 
1 – PLTS 3 or higher 
2 – PLTS 2 

3 – PLTS 1 

Connectivity 

Improves connections to active transportation 

destinations (e.g., schools, hospitals, etc.) and/or helps 

complete future active transportation network 

(consistent with local plans). 

1 – Does not maintain or improve connections to active transportation 

destinations 

2 – Maintains connections to active transportation destinations consistent 
with local plans 

3 – Improves connections to active transportation destinations consistent 
with local plans 

Historically 

disadvantaged 

communities 

Impacts in communities with economic or equity 

disadvantages 

1 – Some impacts or displacements for residential or business areas 

identified with economic or equity disadvantages 

2 – Minimal impacts or displacements for residential or business areas 

identified with economic or equity disadvantages 

3 – No impacts or displacements for residential or business areas identified 

with economic or equity disadvantages 

Accessibility 
Improves connectivity in transportation disadvantaged 

communities 

1 – Does not improve transportation connections for transportation 

disadvantaged communities. 
2 – May improve transportation connections for transportation 

disadvantaged communities. 
3 – Provides improved transportation connections for transportation 

disadvantaged communities. 

Improves the natural 
environment 

Improves fish passage, wetland habitat, habitat 
connectivity; maintains environmental compliance; 
reduces impacts to fish at chronic environmental 
deficiency sites 

1 – Minimal or no improvement 
2 – Improves one sensitive area 

3 – Improves 2 or more sensitive areas 

Improves stormwater 
management 

Number of acres of previously untreated existing 

pavement now treated 

1 – Less than 30% improvement 
2 – 30-70% improvement 
3 – >70% improvement 

Network Resiliency 
Strengthening transportation elements vulnerable to natural disaster, extreme weather, and climate 

impacts. 
Resiliency 

Strategy would increase resiliency to natural disasters, 
extreme weather, and climate impacts 

1 – Maintains current CIVA category 

2 – Improves short-term resiliency 

3 – Improves long-term resiliency 

Cost Planning-level cost estimate 

1 – > $5,000,000 

2 – $1,000,000 to $5,000,000 

3 – < $1,000,000 

Detours/Delays during 

construction 
Estimated hours of additional delay during construction 

1 – Large impacts during construction 

2 – Moderate impacts during construction 

3 – Minimal to no impact during construction 

Ped / Bike Quality of 
service 

SR 302 in the Victor area of Mason County is at high risk of roadway closure due to flooding and landslides, 
causing resiliency and infrastructure issues. Landslides cause frequent damage to the roadway, requiring 
long detours due to lack of alternative routes in the area. SR 302 in the study area also lacks complete 
active transportation facilities that hinders mobility. 

The SR 302 Victor Area Study is intended to study the cause of landslides and identify potential solutions. In 
addition, the study will evaluate SR 302 from SR 3 to Wright Bliss Road to look at safety and infrastructure 
improvements to the highway, including improvements for active transportation. 

Cost and Implementation 
Planning level costs, including potential right of way (ROW) acquisition. Incremental, phased solutions 

should be considered, especially for solutions with high costs and complex implementation. 

Multimodal Mobility 

Safety 

The ease of reaching major destinations (e.g., jobs, services, schools, ports) from a specific location by 

different travel modes. 

The improvement and protection of health, safety, and accessibility outcomes for vulnerable populations, 
especially in low-income communities and communities that spend more, and longer, to get where they 

need to go. 

Social Equity and 

Environmental Justice 

Environment 
The impact of disturbing sensitive areas (wetlands, cultural areas, flood hazards, wildlife habitat, etc.) on the 

environment, and potential mitigations or improvements to protect and restore the environment. 

Scoring 

1 – Potential to worsen active transportation user safety 

2 – Active transportation user safety likely to remain the same 

3 – Potential to improve active transportation user safety 



        

 

         

  
 

      

         
          

         

           
  

          
         

  

       
        

 

 
      
    

       
         
       

           
       

         
         

         
         

   
 

 
     

      
         
         

              

     
     
    
   

       
        
        

      
     
     

     
     
    
   

    
   
   
   

     
     
     

  
     

      
      

   

          
   

       
    

       
    

        
      

           
   
      

          

        
      

           
   
      

          

 
 

 

       
 

         
       

         
       

          
      

       
           

        

           

 
    

 

        
  

       
  

       
  

      
      

         
     

      
      

   
      

    
       

 

     
     
       

         
  

     
          

        
          

   

         
   

     
          

        
          

   

         
  

     
   
   

        
        

 

        
        

 

 
      
     

     
    
    

          
        

      
          

        
       

 

          
        

      
          

        
       

 

  
   
    
   

       
  

       
  

        
     
     
       

       
          

 

       
          

 

 

      

     

  

   
 

SR 302 Victor Area Study - Level 2 Screening 1 2 3 

Year 2050 

Category Measure Metric Scoring Seg 1 Seg 2 Seg 3 Seg 1 Seg 2 Seg 3 Seg 1 Seg 2 Seg 3 

Active Transportation 

User Safety 
Potential to improve active transportation user safety 

1 – Potential to worsen active transportation user safety 

2 – Active transportation user safety likely to remain the 

same 

3 – Potential to improve active transportation user safety 

2 2 2 2 3 3 

Segment 1 likely to be similar to existing conditions, even with 
buffered bike lane 
Segments 2 and 3: Bike lane provides some improvement over 
existing shoulder and substantial barrier is likely to improve 
bike safety. 

3 3 3 
Adding a shared-use path improves pedestrian/bicycle safety 
by providing a buffer between vehicles and active 
transportation users 

Conflict points 
Number of driveway/roadway crossings, length of 
exposure to driveways & roadways 

1 – Increases the number of conflict points 

2 – No change to the number of conflict points 

3 – Reduces the number of conflict points 

2 2 2 1 1 1 
Adding bike lane on both sides of the roadway would increase 
conflict points with driveways on the shoreline side 

1 1 1 

Adding a shared-use path on shoreline side would increase 
conflict points with driveways and adding a shared-use path 
on non-shoreline side would increase conflict points with peds 
and bikes crossing the roadway to access the shared-use path 

Motorist Quality of 
service 

Travel times 

Level of service at intersections 

1 – Maintains LOS and travel times 

2 – Improves LOS (meets LOS standards) and/or travel times 

3 – Improves LOS (meets LOS standards) and travel times 

1 1 1 1 1 1 No change to intersection LOS or travel time 1 1 1 No change to intersection LOS or travel time 

Bicycle level of traffic stress (BLTS) 
1 – BLTS 3 or higher 
2 – BLTS 2 

3 – BLTS 1 

1 1 1 2 2 2 
Segment 1: LTS 2 (30 mph without separation) 
Segment 2: LTS 2 (40 mph with concrete barrier) 
Segment 3: LTS 2 (45 mph with concrete barrier) 

2 2 2 
Segment 1: LTS 2 (planted buffer barrier) 
Segment 2: LTS 2 (concrete barrier) 
Segment 3: LTS 2 (concrete barrier) 

Pedestrian level of traffic stress (PLTS) 
1 – PLTS 3 or higher 
2 – PLTS 2 

3 – PLTS 1 

1 1 1 1 1 1 

No change to PLTS 
Segment 1: LTS 3 
Segment 2: LTS 4 
Segment 3: LTS 4 

2 2 2 
Segment 1: LTS 2 (robust barrier) 
Segment 2: LTS 2 (robust barrier) 
Segment 3: LTS 2 (robust barrier) 

Active Transportation 

Connectivity 

Improves connections to active transportation 

destinations (e.g., schools, hospitals, etc.) and/or 
helps complete future active transportation network 

(consistent with local plans). 

1 – Does not maintain or improve connections to active 

transportation destinations 

2 – Maintains connections to active transportation 

destinations consistent with local plans 

3 – Improves connections to active transportation 

destinations consistent with local plans 

1 1 1 3 2 3 

Segment 1: Improved access to back entrance of schools 
Segment 2: Improvements reflect multimodal suitability 
desired in local plans; no AT destinations along east side of 
segment with improved connections 
Segment 3: Improvements reflect multimodal suitability 
desired in local plans; improved access to grocery store with 
food 

3 2 3 

Segment 1: Improved access to back entrance of schools 
Segment 2: Improvements reflect multimodal suitability 
desired in local plans; no AT destinations along east side of 
segment with improved connections 
Segment 3: Improvements reflect multimodal suitability 
desired in local plans; improved access to grocery store with 
food 

Historically 

disadvantaged 

communities 

Impacts in communities with economic or equity 

disadvantages 

1 – Some impacts or displacements for residential or 
business areas identified with economic or equity 

disadvantages 

2 – Minimal impacts or displacements for residential or 
business areas identified with economic or equity 

disadvantages 

3 – No impacts or displacements for residential or business 

areas identified with economic or equity disadvantages 

3 3 3 3 3 3 
Segments 1-2: No impacts to residential property expected 
Segment 3: Not in an area identified as economic or equity 
disadvantaged 

2 2 3 

Segments 1-2: Minimal impacts impacts to residential property 
expected 
Segment 3: Not in an area identified as economic or equity 
disadvantaged 

Accessibility 
Improves connectivity in transportation 

disadvantaged communities 

1 – Does not improve transportation connections for 
transportation disadvantaged communities. 
2 – May improve transportation connections for 
transportation disadvantaged communities. 
3 – Provides improved transportation connections for 
transportation disadvantaged communities. 

1 1 1 2 2 2 

Proposed bike facilities provide additional transportation 
connections (all segments labeled transportation access 
disadvantaged) but do not provide as safe a biking 
environment as a shared use path 

3 3 3 
Proposed bike facilities provide additional transportation 
connections (all segments labeled transportation access 
disadvantaged) 

Improves the natural 
environment 

Improves fish passage, wetland habitat, habitat 
connectivity; maintains environmental compliance; 
reduces impacts to fish at chronic environmental 
deficiency sites 

1 – Minimal or no improvement 
2 – Improves one sensitive area 

3 – Improves 2 or more sensitive areas 

1 1 1 2 3 1 

Assume widening will impact sensitive areas that will be 
mitigated with improvements. 
Segment 1: Improves 2 fish passages 
Segment 2: Improves 3 high priority sensitive areas, 2 medium 
priority sensitive areas, and 7 fish passage barriers; 
Segment 3: Improves 1 high priority sensitive area and 1 
medium priority sensitive area 

2 3 1 

Assume widening will impact sensitive areas that will be 
mitigated with improvements. 
Segment 1: Improves 2 fish passages 
Segment 2: Improves 3 high priority sensitive areas, 2 medium 
priority sensitive areas, and 7 fish passage barriers; 
Segment 3: Improves 1 high priority sensitive area and 1 
medium priority sensitive area 

Improves stormwater 
management 

Number of acres of previously untreated existing 

pavement now treated 

1 – Less than 30% improvement 
2 – 30-70% improvement 
3 – >70% improvement 

1 1 1 2 2 2 
Stormwater treatment will be added for additional pavement 
due to widening and existing pavement draining towards 
widened area 

2 2 2 
Stormwater treatment will be added for additional pavement 
due to widening and existing pavement draining towards 
widened area 

Network Resiliency Resiliency 
Strategy would increase resiliency to natural 
disasters, extreme weather, and climate impacts 

1 – Maintains current CIVA category 

2 – Improves short-term resiliency 

3 – Improves long-term resiliency 

1 1 1 2 2 2 

2022 landslide event closed SR 302 which would be considered 
a medium impact. Strategy would improve future potential 
impacts from similar events, improving short-term resiliency. 
Assessment based on 1. criticality (how critical corridor is to 
overall transportation operations and public safety) and 2. 
impact (potential climate change impacts to corridor 
operations) 

2 2 2 

2022 landslide event closed SR 302 which would be considered 
a medium impact. Strategy would improve future potential 
impacts from similar events, improving short-term resiliency. 
Assessment based on 1. criticality (how critical corridor is to 
overall transportation operations and public safety) and 2. 
impact (potential climate change impacts to corridor 
operations) 

Cost Planning-level cost estimate 

1 – > $5,000,000 

2 – $1,000,000 to $5,000,000 

3 – < $1,000,000 

3 3 3 2 1 1 
Cost estimate does not include improvements to 
environmentally sensitive areas. 

2 1 1 
Cost estimate does not include improvements to 
environmentally sensitive areas. 

Detours/Delays during 

construction 

Estimated hours of additional delay during 

construction 

1 – Large impacts during construction 

2 – Moderate impacts during construction 

3 – Minimal to no impact during construction 

3 3 3 2 1 1 
Construction impacts are closely correlated to construction 
cost, so the scoring is identical to the "Planning-level cost 
estimate" metric 

2 1 1 
Construction impacts are closely correlated to construction 
cost, so the scoring is identical to the "Planning-level cost 
estimate" metric 

TOTAL 21 21 21 25 24 23 27 25 25 

SEGMENT AVERAGE 

No Build #1 Improved Shoulder #2 Shared Use Path 

Score 
Notes 

Score 
Notes 

Score 

Ped / Bike Quality of 
service 

Safety 

Multimodal Mobility 

26 21 24 

Social Equity and 

Environmental Justice 

Environment 

Cost/Implementation 
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