Port of Bellingham

Healthy Housing Integrated Planning Grant
Lignin Parcel, Bellingham Waterfront District

Final Consultant Report
R M G““”“S February 25, 2022







Table of Contents

Acknowledgments
Preface

Executive Summary

1. Introduction
2. Environmental and Geotechnical Assessment
3 Opportunities and Constraints
A. Site Analysis
B. Zoning
C. Affordable Housing Financing Parameters
D. Sustainable Design
4, Program and Master Plan
A. Program Scenario: Housing
B. Program Scenario: Food Campus
C. Development Master Plan
5. Community Engagement
6. Conclusion and Next Steps
Appendices
A. Site Survey
B. Environmental & Geotechnical Report
C. Lignin Parcel Zoning Report

D. Affordable Housing Feasibility Study

E. Millworks Design Charrette



Acknowledgment

Port of Bellingham
Port Commission

Ken Bell
Michael Shepard
Bobby Briscoe

Port Staff

Rob Fix - Executive Director
Brian Gouran - Director of Environmental Programs
Gina Stark - Economic Development Project Manager

Washington State Department of Ecology

Margo Thompson - Department of Ecology Project Manager
Lydia Lindwall - Department of Ecology Financial Manager

Ali Furmall - Department of Ecology Technical Advisor

John Guenther - Department of Ecology GP West Site Manager

Stake Holder Team

Mauri Ingram - Whatcom Community Foundation
Sukanya Paciorek - Whatcom Community Foundation
Alexandra Spaulding - Whatcom Community Foundation
Sam Martinez - Whatcom Community Foundation
Andrea Carbine - New Venture Advisors

Consultant Team

RMC Architects

Aspect Consultants

Mercy Housing

Wilson Survey and Engineering

The Port would like to thank all community members that participated in this
planning process and contributed your valuable insights.



Preface

Background

In early 2019, the Washington State Department of Ecology selected the
Port as a recipient of a Healthy Housing Integrated Planning Grant (IPG)
to fund early project planning efforts at the approximately 3-acre Lignin
Parcel is part of the GP West cleanup site, which requires remediation
under the Model Toxics Control Act prior to redevelopment.

Project Description

The Bellingham Healthy Housing project concept includes the
redevelopment of approximately 3-acres of property located at the
corner of Cornwall Avenue and Laurel Streets in Bellingham, Washington.
The Parcel is located within the Chlor-Alkali Remedial Action Unit (RAU)
of the GP West cleanup Site.

The Parcel is located within walking distance of Downtown Bellingham,
bus routes, Western Washington University, and other community
oriented services including the Opportunity Council and Work Source.

The Integrated Planning Grant process included coordination with
internal Port and City of Bellingham staff, evaluation of project
opportunities and constraints, public outreach and involvement, and
development of recommendations for next steps.

The task is to have environmental analysis, geotechnical investigation,
programming, and planning activities completed for the 3-acre
contaminated Lignin Parcel. The goal is to facilitate property
redevelopment to include a mix of affordable housing and other public
benefit uses while providing opportunity for job creation. This project fits
with the overall community goals of reactivation of the former industrial
Georgia Pacific property in Bellingham while providing much need
affordable housing.



Executive Summary

The Healthy Housing Integrated Grant process successfully brought
together a diverse group of people each with their particular ideas for
the Lignin Parcel site. The consultant team provided context and analysis
to further test what is possible for the site and to suggest ways of
moving the project into reality.

The Port of Bellingham, City of Bellingham, Whatcom Community
Foundation along with key input from the community provided the
vision at the district and site specific levels. The goal to have a community
gathering space that supports the local economy, provides eduction
opportunities and embraces a broader sense of equity and justice
resulted in a program organized around two buildings.

The first building is to provide affordable housing to families, bringing
them downtown and to the waterfront. The building includes
community spaces with resident services aiming to build a more robust,
equitable society. The building is also to provide classroom space for an
early learning center, thus engaging our youngest community members
while supporting the parents and their goals.

The second building is a food campus that connects the community with
local food producers and produces meals for local early learning centers,
schools, and senior programs. This is to be done in a transparent way that
educates the general public and supports the local non-profit community.
In addition, the food campus will connect and compliment services
provided in the apartment building and Early Learning Center (ELC). The
apartment building will provide workforce housing that may house some
of the food campus employees and the ELC may be available for their
children.

The consultant team then reviewed the site to understand how

best to achieve these goals. A study of existing conditions including
environmental and geotechnical parameters, zoning and site attributes
laid the foundation. A study of opportunities for sustainable design,
consideration of ways to reinforce connections to the community and

a close look at financing opportunities for the affordable housing
component all showed the way forward.

The team developed scenarios to match program to site via masterplan
studies. Assumptions for each building produced initial models that were
then organized on the property to best achieve the initial vision of the
community.

This grant has served its purpose and is building momentum for the
future. We are pleased to report both buildings and the site are
continuing to develop options and Mercy Housing is in the process of
securing financing for the affordable housing component. If successful,
construction on the affordable housing project would begin by the end
of 2022 with occupancy slated for mid 2024.



1. Introduction

1. Introduction

The Port of Bellingham (Port) received a Healthy Housing Integrated
Planning Grant (IPG) from Washington State’s Department of Ecology in
2019. The grant focused on a 3 acre site know as the Lignin Parcel. A site
survey is included in the Appendix A.
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Figure 1.1: Site Plan

A consultant team was assembled to study the development potential of
the site with a focus on affordable housing. The study also included an
environmental and geotechnical assessment with the goal of understand
possible strategies to transition the property from a brownfield to a
viable development site. The consultant team was led by RMC Architects
and included Aspect Consulting (environmental and geotechnical
assessment), Mercy Housing (affordable housing consultant) and Wilson
Survey and Engineering (surveying).



1. Introduction

A. History of Site.

This site is part of traditional lands of the Lummi, Nooksack and Coast
Salish peoples. Prior to development, the site was primarily tidelands
located adjacent to the Whatcom Creek estuary. Early development in
the tidelands included the railway trestle, various piers and Morrison
Mill. See figure 1.2. By 1913, the site was being filled with dredge spoils
as dredging occurred in the Whatcom Creek Waterway. See figures 1.3
and 1.4.

_ Waterway _Rellingham, wWn.

Figure 1.3: dredger beyond on the bay, 1913
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Fill from dredging, 1913

Figure 1.4:

In 1926, the San Juan Pulp Company opened the first pulp mill on

5 acres of filled tideland adjacent to Bellingham Bay. It was designed to
make use of pulp logs and fiber leftovers from a local wood box plant
and several lumber mills.

Three years later, the business was reorganized as the Puget Sound
Pulp and Timber Company. In 1958, Puget Sound Pulp and Timber
acquired the adjacent tissue manufacturing operations of Pacific Coast
Paper Mills. In1963, the company merged with the Georgia-Pacific
Corporation who owned and operated the mill until the Port acquired
it in 2005. Georgia-Pacific operated the pulp mill until 2001 and, under
lease to the Port operated the tissue mill until 2007. See Figure 1.5.

The Lignin Parcel was part of the Georgia Pacific site. It included a
lignin warehouse and above ground tanks for the storage of waste
liquors from the lignin processes. The tanks have been removed and
the warehouse was demolished in 2020.
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Figure 1.5: Old GP Mill Site
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B. Scope of Work

The project was subdivided into two main tasks. Task 1 focused

on assessments and remedial investigations. Task 2 focused on the
integrated planning. More specifically the tasks performed were as
follows:

Task 1 Assessments and Remedial Investigations

1.1 Undertake focused environmental site assessments
to confirm site conditions.

1.2 Perform geotechnical investigations

1.3 Survey the parcel.

1.4 Write report.

Task 2 Integrated Planning

2.1 Coordinate consultant team efforts with client group.
2.2 Coordinate work with potential property developers
2.3 Identify and evaluate project opportunities and constraints.
2.4 Develop conceptual site master plan for

possible redevelopment.
2.5 Coordinate public outreach and community involvement
2.6 Write report and include recommendations for next steps.






2. Environmental and Geotechnical Assessment

2. Environmental and Geotechnical Assessment

Environmental and geotechnical assessments were performed by Aspect
Consulting to suit the requirements of Task 1 of the Integrated Planning
Grant.

Task 1 of the Integrated Planning Grant (IPG), entitled “Assessments
and Remedial Investigations”, included focused environmental
assessment, geotechnical/geophysical investigation, and Parcel-specific
survey with the goal of advancing environmental and geotechnical
characterization of the Lignin Parcel in preparation for redevelopment
for affordable housing and other intended uses. A Work Plan was
developed that described the scope of work for the Task 1 assessment
and included the following Task 1 subtasks in the IPG:

1.1. Work Plan for Site

1.2. Sampling and Analysis Plan
1.3. Quality Assurance Project Plan
1.4. Inadvertent Discovery Plan

Once the assessment data was collected and analyzed, the assessment
findings and recommendations were presented and distributed as per
the following IPG Task 1 subtasks:

1.5. Analytical data uploaded to Ecology’s Environmental
Information Management (EIM) database
1.6. Report of Assessment Findings

The full environmental and geotechnical report is included as
Appendix B to this document. It includes both environmental and
geotechnical assessment findings. Additional exploration and
laboratory analysis is recommended as the project progresses.






3. Opportunities and Constraints

3. Opportunities and Constraints

The consultant team reviewed the site’s potential through four
different lenses to better understand the project’s opportunities and
constraints. This deeper understanding points the way to optimum
development solutions. The four lenses used are physical site analysis,
zoning review, affordable housing strategies and sustainable design

options.

A. Site Analysis

Analyzing the physical attributes of the property revealed various
strengths and weaknesses of the site. We began by looking at the
micro climate associated with this location. A review of solar access and
prevailing winds provides clues as to how best organize the site.

SOUTHERN STORM WINDS

ARCHITECTS

WATERFRONT DISTRICT
LIGNIN PARCEL

)

CLIMATE | SOLAR ACCESS
WINDS

WINTER
NOREASTER

SEPT 21, 2020

Figure 3.1 Climate

This waterfront and downtown area location provides opportunities for
views both from the site and through the site from the bluff above.
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Figure 3.2 View

Understanding movement to the site, around the site and through the
site provides clues as to where to locate access points, front doors and
connections through the site. The following diagram shows pedestrian,
bicycle and vehicular connections.

CONNECTIONS  CURRENT PEDESTRIAN

LARCHITECTS

FUTURE PEDESTRIAN SEPT 21, 2020
WATERFRONT DISTRICT cycLe |
LIGNIN PARCEL VEHICLES

Figure 3.3 Connections



3. Opportunities and Constraints

The site is part of a larger emerging waterfront district. The following
diagram identifies important characteristics of the district that will
influence the future design of this property.
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Figure 3.4 District

And finally a clear understanding of the challenges faced on this site
is important. The following diagram shows how the site is landlocked
by the train tracks to the northwest and Cornwall Avenue bridge

and approach on the south east side. Pedestrian connections from
downtown are cut off by the limited width of the bridge and the
difficulty navigating down the bluff and across lands reserved for rail
lines.
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Figure 3.5 Challenges

B. Zoning Regulation Review

The project is located in Area 6 of the City Center Neighborhood. It
is subject to the Waterfront District Urban Village regulations per
Bellingham Municipal Code (BMC) section 20.37.400. BMC 20.37.400
then designates this site as Downtown Waterfront. See figure 3.6.
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Figure 3.6 Waterfront District

Commercial mixed use is the designated land use for this area. BMC
20.37.420 lists residential, day care, eating establishments, offices, retails
sales, community centers, schools, manufacturing and assembly, and
community public facilities uses as permitted outright.

There are no minimum lot sizes, or yards required. The site doesn’'t have
any required setbacks. Maximum building heights are generally 150’
but various view corridors also impact the site. See figure 3.7 below.
The base density is Floor Area Ratio (FAR) 3 but that can be increased to
FAR 5 with certain bonuses.
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Figure 3.7 Building Area Heights & Easements

Maximum noise levels and sustainability requirements are built into the
zoning code. Parking ratios are specified in BMC 20.37.450 along with
various options for reductions. The zoning does include robust bike
parking requirements to encourage multimodal use of this area.

Also of note is the Waterfront District Sub-Area plan that lays out
objectives and design standards to encourage a cohesive mixed-use
waterfront district. The project is subject to design review.

See Appendix C for more detail.
C. Affordable Housing Strategies

Mercy Housing considered the site’s potential to support affordable
housing. Their conclusion was the site can support an 80 unit
development serving families at or below 60% Area Median

Income (AMI) with the potential inclusion of a community serving space
such as an Early Learning Center. The development would be financed
using 4% Low Income Housing Tax Credits combined with City of
Bellingham Home Funds and State of Washington Housing Trust Fund
funding. Cost effective design and on going coordination between
stakeholders and financial sources are essential elements to make the
project work.

See Appendix D for the full report.
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D. Sustainable Design Options

Sustainable design is an important overlay for this project. The zoning
regulations contain specific sustainable design requirements including
light pollution reduction, native/drought-tolerant landscaping, raw
water irrigation systems, energy conservation requirements, recycling
facilities, and construction waste requirements. There is also a
requirement to use available district specific utilities. We understand
heated and cooled district water will be available to the site to use for
building heating and cooling. We also understand raw water piping is
in place in the roads and that connection to a specific district source is
being reviewed.

In terms of how the development can proceed, there are a variety

of sustainable design tools available to guide the way depending on
preferences of the developers. Figure 3.8 shows a number of programs
and corresponding focus areas for each.

The affordable housing component will require compliance with

the Evergreen Sustainable Development Standard as a condition of
financing. Other areas of focus that align with programmatic goals

for the site include energy savings, health and happiness, equity, local
economy and social cohesion. We recommend confirming project
aspirations then selecting a sustainable design framework that includes
those characteristics to serve as a way to guide the project forward.

Sustainable Design Tools August 11, 2020
Energy Water Place / Resources {Regeneration Health / Equity Local Resilience Beauty Social
Habitat / Restoration Fitness / Economy Cohesion
Connections Happiness & Wealth
BMC Sustainability Regmts J J J J
Living Building Challenge J J J J J J J J J
LEED J J J J J
ESDS N J J N J J
Enterprise Green Communities J J J J J J J J J
Passive House J
Energy Star J
Net Zero J
Net Positive J J
Architecture 2030 J J J J
ULI Building Healthy Places J J J
Sustainable Sites J J
LEED ND N v J v v J
Well v J J J
Fitwel J J
Reli N v J J J
Front Porch Factor J

Figure 3.8 Sustainable Design Tools






4. Program and Master Plan

4. Program and Master Plan

As part of investigating the development potential of the site, we
tested it with a possible program that achieved the stated goals of
providing affordable housing and public benefit. We were fortunate to
have two stakeholder groups interested in these same goals. As a result
we considered two distinct but compatible building programs.

The first program focused on the affordable housing component. Based
on the Affordable Housing Feasibility Report presented in Section 3 of
this report, we developed a program for an 86 unit apartment building
geared towards families. An Early Learning Center, community rooms,
offices and other support infrastructure were included.

The second program was developed to suite the aspirations of the
Whatcom Community Foundation through the Millworks LLC. The
program is called a Food Campus and it incorporates a variety of
commercial kitchens, warehousing, some retail, an event space and
some offices.

A master plan for the site was then produced. It took into account

the various opportunities and challenges discussed in Section 3 of this
report. It focused on creating public oriented connections through

the site from downtown to the waterfront. Overall the master plan

is intended not only to mesh the proposed uses on the site but also

to shape development at a district level. The plan reinforces the
programmatic aspirations of providing a public benefit in an equitable
and culturally reinforcing manner. Social infrastructure was considered
equally important to the physical infrastructure of the site.



4. Program and Master Plan

4.A. Multifamily Apartment Building Program

Purpose

Provide approximately 80 units of affordable housing for a variety of
family sizes. Include associated support spaces and an Early Learning
Center suitable for licensure by the State of Washington. Consider
that this project will compete for public financing per the Affordable
Housing Feasibility Report provided in Section 3 of this report.

Proposed Components
Residential Units

39 one bed units in the 550-600 sf range 23,000 sf
20 two bed units in the 850-900 sf range 26,000 sf
17 three bed units in the 1,000 sf-1,100 sf range 18,000 sf

Common Spaces

Lobbies, vestibules, elevators and machine room 2,094 sf
Community room, pantry, restrooms and storage 2,048 sf
Offices 565 sf
Bike Storage 930 sf
Laundry 950 sf
Garbage and recycle 350 sf
Maintenance shop 375 sf
Custodial 125 sf
Mechanical room 950 sf
Fire sprinkler room 400 sf
Electrical room 200 sf
Telecom and data rooms 200 sf
Circulation and stairs 13,100 sf

Early Learning Center (ELC)

Two large classrooms 2,000 sf
Two small classrooms 1,200 sf
Lobby, office, restrooms 700 sf
Kitchen, laundry, breakroom 450 sf
Storage, utility 150 sf
Mechanical, Electrical 150 sf
Building Size
4 story wood frame
Total Building area: 90,000 - 95,000 sf range

Exterior Uses

Entry Plazas 500 sf
ELC Playgrounds 3,150 sf
ELC Pickup / Drop Off to suit

Vehicle Parking to suit
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4.B. Food Campus Program

Purpose

Provide a multi-faceted campus that features food system components
as well as other economic and community assets. Include components
such as a food hub, business incubator, shared food processing and
production, support for food cart and truck vendors, workforce

training, event space and co-located offices.

Proposed Components
Kitchens (including associated restrooms)
Commercial kitchen
Central demonstration kitchen
Shared kitchen

Food Processing
Farmer food processing area

Warehousing
Warehouse

Loading docks

Offices
Open /shared
Dedicated
Staff area

Public Spaces
Event (includes toilets and catering kitchen)

Observation deck
Classroom
Grocery

Retail

Roof plaza

Roof garden

Support Spaces
Mechanical

Toilet rooms
Lobby, elevator & machine room
Corridors and stairs

15,000 sf
5,250 sf
3,880 sf

800 sf

5,000 sf
1,500 sf

2,760 sf
1,000 sf
400 sf

5,000 sf

200 sf
1,000 sf

600 sf
1,000 sf
2,500 sf
1,700 sf

600 sf
600 sf
1,200 sf
750 sf



4. Program and Master Plan

4.B. Food Campus Program (continued)

Building Size
2 story likely wood framed, perhaps Cross Laminated Timber
Total Building area: 50,000 - 52,000 sf range

Exterior Uses

Front Plaza / Event Space 1,000 sf
Loading Area / Food Truck Event Space 400 sf
Vehicle Parking to suit

4.C. Development Master Plan

A master plan for the development was prepared based on the previous
two programs. The master plan was conceived as a test fit of the
program to the site. Doing so helped answer the question of what is
possible and desirable for development. At a higher level, the master
plan delves further into the aspirations of the two potential developers
involved in the process.

Organizing features of the master plan include:
e Access and circulation for vehicles

e Pedestrian oriented community spaces

e Parking requirements

e Best uses adjacent to public right-of-way

e Best use adjacent to rail line

e Respond to Cornwall Avenue Bridge and approach
e Sewer easement

e Qutdoor programed activity

e Building massing

e Solar access

e Views

Figures 4.1 through 4.7 illustrate the master plan in detail.
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Figure 4.7






5. Community Engagement

5. Community Engagement

The Integrated Planning Grant process involved multiple levels of
community engagement starting with regular meetings of a core group
of stakeholders and expanding into the larger community by engaging
groups like the Lummi Nation, City representatives, business groups,
service organizations, and possible funders.

In addition, the project has been discussed at Port of Bellingham
Commission meetings a number of times.

Bi-weekly Stakeholder meetings include:

e Port of Bellingham

e Millworks LLC

e Mercy Housing

e Consultant Team

2021.01.05 Port of Bellingham Commission Meeting
2021.06.10 Community Charrette Event

2021.06.11 Charrette follow up with Stakeholders

2021.08.10 Stakeholder Charrette.

See Appendix E for Community Charrette agenda, content and
follow up notes
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6. Conclusion & Next Steps

As stated at the outset of this report, the task was to have
environmental analysis, geotechnical investigation, programming and
planning activities completed for the Lignin Parcel - the goal being

to facilitate property redevelopment to include a mix of affordable
housing and other public benefit uses while providing an opportunity
for job creation. Along the way multiple stakeholders were consulted in
a robust community engagement process.

As we can see by the contents of this report, the process has been

a success. We are pleased to report the property is suitable for a
combination of affordable housing and other commonly beneficial
uses. Mitigation strategies for unsuitable soils have been identified

and sample building programs have been tested. The process has gone
one step further by pairing the site with two development entities that
are eager to take the development of the site to the next level. Mercy
Housing is contemplating construction of an 86 unit affordable housing
with an Early Learning Center. Millworks LLC is planning a food campus
project that will serve as a hub for locally sourced food, will provide
educational programs regarding local foods, will produce meals for
various community groups, and will provide a community gathering
space.

Next Steps

We recommend the following steps to ensure the project moves

forward:

e |dentify cleanup process, funding and timing

¢ Identify funding sources for the affordable housing project and
begin application process

e |dentify funding sources for the food campus

e Continue with Masterplan development

e Break site from overall binding Site Plan

e Determine property line locations to subdivide site into two parcels

e Consult with City of Bellingham in more detail about Land-Use
Permits

e Consult with district utilities provider to understand utility
availability and time frame

e Continue community engagement
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APPENDIX A: SITE SURVEY

In preparation for the consultant work, Wilson Survey issued the
following site survey. The survey was prepared for Integrated
Planning Grand (IPG) purposes only. Contours were derived from a
combination of conventional survey and Unnamed Aerial Vehicle
(UAV) methodologies. Utility locates were not used and any utilities
shown should be verified in future surveys. In addition, an updated
Title Report was not commissioned. The level of detail shown on the
attached survey was adequate for the purposes of the IPG. Further
surveying is required prior to actual design and development of the
property.

See also Surveyor Notes on Sheet 1 of the survey.
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1 Project Overview and Goal for Assessment

In early 2019, the Washington State Department of Ecology (Ecology) selected the Port
of Bellingham (Port) as a recipient of a Toxics Cleanup Healthy Housing Integrated
Planning Grant (IPG) to fund early project planning efforts for the approximately 3-acre
Lignin Parcel located at the corner of Cornwall and Laurel Streets within the Bellingham
Waterfront District (Figure 1). The Lignin Parcel is part of the former Georgia-Pacific
mill property, which is now the Georgia-Pacific West (GP West) cleanup site (Site) that
requires remediation under the Model Toxics Control Act (MTCA) prior to
redevelopment. The Port has been conducting environmental investigation and
remediation at the Site since 2009 under legal agreements with Ecology.

For the past year, the Port has been working with a local development partner
(Millworks, LLC) to evaluate the feasibility of a food campus and affordable/workforce
housing at the Lignin Parcel. The Millworks group envisions a campus setting that
includes food retail, processing and manufacturing, aggregation and distribution as well
as commercial kitchen space supporting catering and artisanal food companies. Also
anticipated on the Parcel is a multi-story mixed-use building with offices, classrooms,
community event space, and workforce affordable housing. The project fits with the
overall community goals of reactivation of the Site while providing much needed
affordable housing.

The Port is using the IPG to advance the Millworks redevelopment concept by
completing focused environmental investigations, site surveys, coordination with
development partners and community stakeholders, and parcel layout/programming.

Task 1 of the IPG included focused environmental assessment, geotechnical/geophysical
investigation, and Parcel-specific survey with the goal of advancing environmental and
geotechnical characterization of the Lignin Parcel in preparation for redevelopment for
affordable housing and other intended uses. A Work Plan for the Environmental and
Geotechnical Assessment (Work Plan; Aspect Consulting [Aspect], 2020) was reviewed
and approved by Ecology and describes the scope work for the Task 1 environmental and
geotechnical assessments completed.

The subsequent sections of this Report are as follows:
* Section 2 — Background for Lignin Parcel
* Section 3 — Environmental Assessment Findings
* Section 4 — Geotechnical Assessment Findings

* Section 5 — References cited in this Report
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2 Background for Lignin Parcel

The approximately 3-acre Lignin Parcel is located within the 36-acre Chlor-Alkali
Remedial Action Unit (RAU) of the GP West cleanup Site. The 3 acres is part of the
Reserve Tract of the Waterfront Binding Site Plan and is currently not an independent tax
parcel; however, the Port may create a parcel or parcels encompassing the area on a
subsequent Specific Binding Site Plan, and the term Lignin Parcel is applied to the
subject property in this Report. Figure 2 shows the extents of the Lignin Parcel, including
the former Lignin Warehouse structure that was demolished in May 2020, along with the
subsurface explorations relied upon for the environmental and geotechnical assessments
in this Report.

2.1 Industrial History

In 1926, the San Juan Pulp Company opened the first pulp mill on 5 acres of filled
tideland adjacent to Bellingham Bay. It was designed to make use of pulp logs and fiber
leftovers from a local wood box plant and several lumber mills. Three years later, the
business was reorganized as the Puget Sound Pulp and Timber Company. In 1958, Puget
Sound Pulp and Timber acquired the adjacent tissue manufacturing operations of Pacific
Coast Paper Mills. In 1963, the company merged with the Georgia-Pacific Corporation
who owned and operated the mill until the Port acquired it in 2005. Georgia-Pacific
operated the pulp mill until 2001 and, under lease to the Port, operated the tissue mill
until 2007.

The Georgia-Pacific mill manufactured bleached sulfite pulp for internal production of
tissue and toweling, and for sale as market pulp. The mill contained six individual plants
producing primarily sulfite pulp, Permachem pulp, sulfuric acid, chlorine, sodium
hydroxide, alcohol, and lignosulfonate products. Lignin materials produced as biproducts
in the pulping process were converted through various production steps into commercial
products including chromium-containing oil-well drilling mud thinners, vanilla flavoring,
animal feeds, adhesives, pharmaceuticals, dust retardants, fuel pellets, solvents,
ferromagnetic liquids, and many other products.

On the Lignin Parcel, the lignin warehouse' (warehouse) was used for storage of the
manufactured lignin-containing products. Waste liquors from the lignin processes were
stored in a series of above-ground storage tanks ranging size from 30,000 to 150,000
gallons located on the western portion of the Parcel. Although materials containing
hexavalent chromium were used in manufacture of lignin-based drilling mud products, all
handling of those materials occurred within the Lignin Plant area north of the BNSF
railroad (Aspect, 2004); there is no evidence for storage of materials containing
hexavalent chromium on the Lignin Parcel, and the existing environmental sampling and
analysis data from the Parcel (described below) are consistent with that.

! The lignin warehouse was demolished in May 2020.
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2.2 Previous Subsurface Investigations

2.2.1 Prior Environmental Investigation
Prior to the Port’s purchase of the entire Site, Georgia-Pacific completed a Phase 2
Environmental Site Assessment (ESA) for the Pulp and Tissue Mill portion of the Site.
The Phase 2 ESA included soil and groundwater sampling and analysis on the Lignin
Parcel” to evaluate potential impacts associated with the spillage of dry lignin products
and/or waste liquor during historical loading of rail cars and/or release of lignin products
from the overhead conveyor between the warehouse and rail spur (Aspect, 2004).

The 2004 characterization of the Lignin Parcel included drilling soil borings to a depth of
approximately 15 feet with soil sampling to a maximum depth of 8 feet at five locations,
and collection of four surface soil samples. These explorations were designated
LW-SBO1 through LW-SB06 (soil borings), LW-MWO01 (monitoring well), and LW-
SS01 through LW-SS04 (surface samples) at the locations shown on Figure 2. Boring
LW-MWO01 was located within the waste liquor tank area and was also completed as a
groundwater monitoring well positioned near the downgradient (western) edge of the
Parcel. Boring LW-SB01 was located south of the warehouse, and LW-SB02 was located
adjacent to its western entrance. Borings LW-SB03 and LW-SB04 were located adjacent
to the warehouse’s northwestern and northern edges, in the vicinity of the conveyor and
dry product storage tanks. Surface soil samples LW-SS01, LW-SS02, and LW-SS03 were
collected along the rail spur located west of the warehouse (spillage of dry products was
reported in this area by former Georgia-Pacific employees), and surface soil sample LW-
SS04 was collected in the northeastern corner rail entrance (Figure 1).

In total, 14 soil samples were analyzed for total metals including hexavalent chromium,
and semivolatile organic compounds (SVOCs) including polycyclic aromatic
hydrocarbons (PAHs). One sample from each boring and the four surface soil samples
were also analyzed for formaldehyde. Had field evidence of hydrocarbon or volatile
organic compound (VOC) contamination been observed during soil sample collection,
the corresponding soil samples would have been also tested for total petroleum
hydrocarbons (TPH, in the gasoline, diesel, and oil ranges), VOCs, and, if heavy oil was
suspected, for polychlorinated biphenyls (PCBs). No field screening indications of
hydrocarbons/VOCs was observed during the sampling, so these additional analyses were
not performed (Aspect, 2004). Table 1 includes the 2004 soil quality data.

The 2004 characterization also included installation and groundwater sampling of
monitoring well LW-MWO1. The groundwater sample was analyzed for metals, SVOCs
including PAHs, VOCs, PCBs, and a range of conventional parameters. Following the
Port’s acquisition of the property from Georgia-Pacific in 2005, groundwater samples
were collected from well LW-MWO01 for metals analysis in September 2009 and March
2010 as part of the Port’s Remedial Investigation (RI) for the Site. Table 2 presents the
groundwater quality data for the Lignin Parcel.

2 Termed the Lignin Warehouse site (Mill B) in Aspect (2004).
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2.2.2 Prior Geotechnical Investigation
A geotechnical engineering study (GeoEngineers, 2007) was completed in support of a
potential relocation of the BNSF railroad main line traversing the Site along the western
edge of the Lignin Parcel. As part of that study, three geotechnical soil borings—
designated BB-1, BRR-1, and BRR-2 (Figure 2)—were drilled on the Lignin Parcel.
These borings encountered, from the surface down: fill, beach/intertidal deposits, and
Chuckanut formation (bedrock). The geologically unconsolidated fill and beach/intertidal
deposits are generally unsuitable for foundation support for a new building; the
underlying Chuckanut formation is competent and suitable for foundation support. The
reported depths below ground surface to the top of the Chuckanut formation varied from
20.5, 29, and 46.5 feet, in BRR-1, BRR-2, and BB-1, respectively.

2.3 Subsurface Conditions

This section describes the current understanding of the geologic and groundwater
conditions underlying the Lignin Parcel based on the prior and current investigations.

2.3.1 Geology
Material underlying the Lignin Parcel is characterized by fill placed over a wedge of
unconsolidated materials all overlying the generally southward-sloping bedrock surface,
as described below.

Fill

Geologic mapping of the Site indicate it is underlain by artificial fill (Lapen, 2000). The
entirety of the Site including the Lignin Parcel was built on land formed by historical
filling of a tidal flat area of the Whatcom Creek Delta starting in the early 1900s. The fill
material comprising the Lignin Parcel primarily includes dredge fill placed hydraulically
during 1912 and 1913 by the U.S. Army Corps of Engineers.

Fill material observed during the exploration activities consists primarily of silty sand
(SM) with variable gravel and fines contents. Fragments of debris consisting of woody
material or bricks were commonly encountered within the fill. The collective explorations
indicate fill material extending to depths of about 5 to 12 feet below the ground surface
(bgs) across the Parcel, corresponding to approximate elevation 8 to 13 feet above the
North American Vertical Datum of 1988 (NAVDSS).

The fill material has low shear strength, high compressibility, moderate hydraulic
conductivity, and is susceptible to liquefaction.

Beach/Intertidal Deposits

Underlying the fill is a sequence of native marine beach/intertidal deposits ranging from
about 10 to more than 35 feet thick. The beach/intertidal deposits generally consist of
very loose to loose, sand (SP) or silty sand (SM) and commonly stratified with clay,
sandy clay, or gravelly clay (CL). Our current assessment’s 15-foot-deep explorations
terminated in these deposits.

Beach/Intertidal deposits have low shear strength, moderate compressibility, low to
moderate hydraulic conductivity, and are susceptible to liquefaction.
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Chuckanut Formation Bedrock

The unconsolidated soil units pinch out to the north and east of the Lignin Parcel to
bedrock of the Chuckanut formation consisting of sandstone, shale, conglomerate, and
coal (GeoEngineers, 2007; Lapen, 2000). Bedrock was not encountered by the
termination depth (15-feet bgs) during the current assessment exploration activities.

GeoEngineers (2007) describes the Chuckanut formation bedrock encountered within the
vicinity of the Lignin Parcel to consist of weathered sandstone that varied from friable
decomposed rock to a less decomposed, sound rock. GeoEngineers (2007) stated that the
bedrock could be drilled with a mud-rotary tri-cone bit; however, it was difficult to
penetrate using a hollow-stem-auger drill rig. To our knowledge, rock-coring methods of
explorations have not been conducted in the vicinity of the Lignin Parcel.

Bedrock surface elevations were estimated across the Lignin Parcel based on previous
mapping by W.D. Purnell and Associates (1977) and supplemented by boring data from
GeoEngineers (2007). Figure 3 presents the currently estimated bedrock surface elevation
contours for the Lignin Parcel area using the collective information. The bedrock surface
is estimated to be at a maximum elevation of around -5 feet NAVDS88 in the northern
portion of the Site and a minimum elevation of around -40 feet NAVDSS in the southern
portion of the Parcel. These elevations correspond to depths of about 20 feet bgs in the
northern portion and about 50 feet bgs in the southern portion of the Parcel, indicating a
steep southwestward-sloping bedrock surface. Purnell (1977) maps the bedrock surface
diving to an elevation below -120 feet NAVDS88 (depths of 140+ feet bgs) approximately
400 to 500 feet southwest of the Lignin Parcel.

The Chuckanut formation typically has little primary porosity and limited groundwater
movement through fractures. Chuckanut formation bedrock has high shear strength, very
low compressibility, and is not susceptible to liquefaction.

2.3.2 Groundwater Conditions
Across the broader Site, the three hydrostratigraphic units of primary interest include,
from surface down: the Fill Unit, a low-permeability Aquitard representing the historical
tide flat surface that fill was placed upon, and a deeper sand unit under artesian
conditions referred to as the Lower Sand Unit (Aspect, 2013). Within the Lignin Parcel,
the Beach-Intertidal deposits lacked a consistent silty (low-permeability) horizon and it
does not appear that an aquitard unit exists beneath the fill across the entire Parcel.

During the current exploration activities in early August 2020 (dry season), groundwater
was measured at depths ranging from about 3 to 10 feet bgs, representing a water table
elevation of about 10 to 13 feet NAVD8S8. At monitoring well LW-MWO01, located along
the western boundary of the Lignin Parcel (Figure 2), depth to the water table ranged
between 4.2 and 5.6 feet bgs (elevations 9.9 to 11.3 feet NAVD88) when measured in
2004, 2009, and 2010. During the August 2020 field data collection, depth to water was
measured at 6.5 feet bgs in LW-MWO0I (elevation 9.0 feet NAVDS88), confirming the dry-
season condition. The water table depth is expected to be shallower along the eastern and
northeastern sides of the Parcel. Groundwater in the Fill Unit and underlying
unconsolidated deposits flows generally westward with discharge to the Whatcom
Waterway.
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3 Environmental Assessment Findings

This section describes the supplemental environmental soil sampling and analysis
conducted under the IPG and then, integrating the new and prior data, the updated
understanding of contaminant conditions for Lignin Parcel soil and groundwater.

3.1 Supplemental Sampling and Analysis Conducted

In accordance with the Work Plan, supplemental soil sampling and analysis was
conducted from six direct-push soil borings to a depth of 15 feet on August 3, 2020. No
groundwater sampling was conducted in this environmental assessment, with the
expectation that groundwater monitored natural attenuation (MNA) performance
monitoring will be conducted for the Lignin Parcel in accordance with a monitoring plan
to be developed and approved by Ecology following finalization of the Chlor-Alkali
RAU CAP.

The assessment’s six new soil borings (LW-SB101 through LW-SB106) included two
advanced through the floor slab of the former warehouse and four outside of it at
locations depicted on Figure 2. The soil borings were completed by a state-licensed
resource-protection well driller from Cascade Drilling of Woodinville, Washington. A
state-licensed geologist from Aspect conducted geologic logging and soil sampling for
the borings. In accordance with the Work Plan’s Inadvertent Discovery Plan (IDP),
Aspect’s geologist watched for indications of potential archaeological materials during
logging of the soil cores. No such materials were observed. Appendix A includes boring
logs for the six new borings.

At each of the six boring locations, a surface soil sample was collected from the upper 1-
foot interval beneath pavement/floor slab grade. There were no field screening?
indications of contamination in any of the borings; therefore, deeper soil samples were
collected from each boring from just below the water table observed during drilling and
at a depth approximately 3 to 4 feet below the water table.

The soil samples were submitted to OnSite Environmental in Redmond, Washington, an
Ecology-accredited analytical laboratory, for analysis of the following constituents that
had exceedances of cleanup levels in soil during the prior sampling on the Parcel:

* Metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc)
* Polycyclic aromatic hydrocarbons (PAHs)
* Diesel-/oil-range total petroleum hydrocarbons (TPH)

The environmental sampling and analysis were performed in accordance with the Work
Plan’s Sampling and Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP)
(Aspect, 2020). Aspect’s field geologist also conducted the field work in accordance with

3 Visual and olfactory observations, and photoionization detector (PID) readings, as described in the
Work Plan’s Sampling and Analysis Plan (Appendix A in Aspect, 2020).

PROJECT NO. 190239-001-1.4 « NOVEMBER 24, 2020 FINAL



ASPECT CONSULTING

Aspect’s site-specific Health and Safety Plan that included hygiene and social distancing
protocols specific to COVID-19.

3.2 Soil Quality within Lignin Parcel

The Lignin Parcel soil contaminant conditions are evaluated relative to soil cleanup levels
established in Ecology’s Draft Cleanup Action Plan (DCAP) for the Chlor-Alkali RAU
that encompasses the Parcel (Ecology, 2020). The soil cleanup levels are for an
unrestricted land use, which assume a residential child lifetime direct contact exposure
and account for contaminant leaching to groundwater. Table 1 presents the collective
Parcel soil data compared against cleanup levels, with shading of detected concentrations
exceeding cleanup levels. The DCAP has yet to go through public comment and be
finalized, and there is a small chance that the cleanup levels could change in that process.

Contaminants exceeding cleanup levels in Lignin Parcel soil include carcinogenic
polycyclic aromatic hydrocarbons (cPAHs), selected metals, and, in shallow soil at the
LW-SBO01 location, soil pH. Concentrations of semivolatile organic compounds (SVOCs)
other than cPAHs and of formaldehyde were less than respective soil cleanup levels in
each of the 15 historical soil samples collected.

Diesel- and oil-range TPH concentrations were also below the cleanup level in each of
the 18 soil samples collected in August 2020 (Table 1). However, TPH was detected in
surface soil samples at three of the six boring locations—LW-SB102 (801 mg/kg*), LW-
SB104 (199 mg/kg), and LW-SB104 (76 mg/kg)—and in the 10-foot soil sample
collected from boring LW-SB104 (95 mg/kg), which would restrict options for potential
reuse of the soil if excavated as per Ecology guidance (Ecology, 2016).

Figure 4 shows the spatial distribution of locations with detected cPAH and metals
concentrations exceeding soil cleanup levels, as described briefly below.

3.2.1 cPAHs

Total cPAH (TEQ?) concentrations exceeding the cleanup level were detected in soil
samples collected around the former warehouse on the west and north sides (0.8 to 29
mg/kg) and on the south side (0.47 mg/kg). cPAH concentrations in soils collected
beneath the former warehouse floor slab were less than the cleanup level. Based on the
current data, Figure 4 depicts the estimated extent of cPAH-contaminated soils within the
Lignin Parcel.

The highest cPAH concentrations occur in shallow soils adjacent to the former railroad
spur on the west side of the former warehouse and are attributable to creosote-treated
railroad ties on the spur. The only sample location for which cPAHs exceeded the soil

4 Reported TPH concentrations are the summation of diesel- and oil-range concentrations in
accordance with Ecology policy.

5 Total toxic equivalent concentration of benzo(a)pyrene calculated in accordance with MTCA (WAC
173-340-708(¢)).
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cleanup level at a depth greater than 4 feet was LW-SB03 located near the northwest
corner of the former warehouse (1.0 mg/kg in the 4-to-8-foot-depth sample; Table 1).

The soil cleanup level for total cPAHs (TEQ) (0.19 mg/kg) in unsaturated and saturated
soils® is based on human direct contact with soils.” The detected cPAHs in some soil
samples also exceed higher concentrations predicted to pose a risk via leaching to
groundwater (6.2 mg/kg for unsaturated soil, 0.31 mg/kg for saturated soil; Aspect,
2013). However, cPAHs are hydrophobic compounds with low solubility and mobility in
the environment, particularly in soils with relatively high organic carbon content as exist
beneath the Lignin Parcel. Consistent with those characteristics, cPAHs were not detected
in the groundwater samples collected from monitoring well LW-MWO01 located along the
Parcel’s western boundary (Table 2), suggesting that the cPAH concentrations in soil are
protective of groundwater in accordance with MTCA (WAC 173-340-747(9)).

3.2.2 Metals

The heavy metals® cadmium, chromium, copper, lead, nickel, and zinc were detected in
one or more soil samples at concentrations exceeding respective soil cleanup levels, all of
which are based on soil leaching to groundwater (not direct contact”). Most locations
sampled have an exceedance of one or more metals as indicated on Figure 4. Of the
various metals, copper and zinc have the most widespread exceedances. Concentrations
of copper and zinc are commonly elevated in urban soils as a result of vehicle traffic
(copper in brake pads, zinc in tires) as well as building materials (copper in plumbing and
wiring, zinc in galvanized metal).

Copper concentrations exceeding the 36 mg/kg soil cleanup level were detected at 10 of
the 14 sample locations. Copper concentrations greater than two times the cleanup level
(72 mg/kg) were limited to surface soils at two locations: LW-SS02 on the west side of

the former warehouse (88 mg/kg) and LW-SB106 within its footprint (650 mg/kg).

Zinc concentrations exceeding soil cleanup levels (100 mg/kg for unsaturated soil; 85
mg/kg for saturated soil) were detected at 7 of the 14 sample locations, with
concentrations greater than 200 mg/kg limited to shallow soils (Table 1). The maximum
concentration (1,450 mg/kg) occurred in surface soil at LW-SS04 located adjacent to the
former warehouse’s northern edge (Figure 4).

The other soil metals exceedances—cadmium, chromium, nickel, and lead—are
collocated with copper and/or zinc exceedances in shallow soil, except for the cadmium
exceedance (11 mg/kg) in shallow soil at the LW-MWOI location (Table 1).

¢ Unsaturated and saturated soils occur above and below, respectively, the groundwater table.

7 Soil cleanup levels based on direct contact apply to a depth of 15 feet as per MTCA.

8 The soil metals analyses were run by EPA Method 6010 whereas the Work Plan Quality Assurance
Project Plan indicated EPA Method 200.8 as the method. Method 200.8 is for water matrices and was
an error in the Work Plan.

® Soil concentrations protective of groundwater for the metals cadmium, hexavalent chromium, copper,
nickel and zinc (saturated soil only) are calculated/predicted to be below natural background soil
concentrations and thus are set at natural background in accordance with MTCA.
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As stated above, all of the soil cleanup levels for metals are based on soil leaching to
groundwater. As discussed in Section 3.3, chromium was the only metal detected in
Lignin Parcel groundwater at concentrations exceeding groundwater cleanup levels
during the GP West Site RI sampling (Aspect, 2013), suggesting that the concentrations
of metals other than chromium in Lignin Parcel soil are protective of groundwater in
accordance with MTCA (WAC 173-340-747(9)).

3.3 Groundwater Quality within the Lignin Parcel

During the 2004 groundwater sampling of well LW-MWO01, TPH, PAHs, other SVOCs,
VOCs, PCBs were generally not detected, and the concentrations detected were less than
screening levels applied in the RI (Aspect, 2013). However, each of the heavy metals
analyzed in the groundwater sample exceeded cleanup levels.'® The 2009-2010
groundwater data from well LW-MWO01 showed substantial improvement in metals
concentrations relative to 2004; however, total chromium exceedances persisted (Table 2).

Groundwater pH at LW-MWO01 also showed a substantial decline between 2004 and
2009-2010, but the 2010 measurement (pH = 8.9) was slightly above the pH 8.5 cleanup
level. The slightly higher dissolved oxygen and lower temperature measured at the well
in Spring 2010 versus Fall 2009 is likely indicative of cooler, more oxygen-rich recharge
infiltrating to the Fill Unit groundwater during the intervening wet season (Table 2).

3.4 Cleanup Action Planning for the Lignin Parcel

Ecology’s DCAP for the Chlor-Alkali RAU includes a cleanup action that addresses the
full 36 acres including the 3-acre Lignin Parcel (Ecology, 2020). The DCAP focuses on
the RAU’s primary contaminant of concern—highly concentrated mercury in the area of
Georgia-Pacific’s historical chlorine plant located more than 1,000 feet south of the
Lignin Parcel. The Lignin Parcel has not been impacted by mercury contamination from
the former chlorine plant operations.

The DCAP’s selected cleanup action for the Lignin Parcel currently includes two primary
elements:

* (Capping (containment) of the cPAH-contaminated soil on the west side of the
former warehouse

*  Groundwater monitoring in well LW-MWO01 to document performance for the
natural attenuation of residual alkaline pH and associated dissolved metals
concentrations in achieving cleanup levels

Because the proposed cleanup action would contain contaminated materials throughout
the RAU, an environmental covenant would be placed on the RAU including the Lignin
Parcel. The covenant, similar to that in place now on the Pulp and Tissue Mill RAU

19 The reporting limit for hexavalent chromium was elevated (Aspect, 2004), but subsequent samples
collected in 2009 and 2010 confirmed no concentrations above the cleanup level (Table 2).
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immediately to the northwest of the Parcel, would require inspection and maintenance of
the environmental cap in perpetuity.

At the time the DCAP was originally developed, there was not a defined project in the
vicinity of the Lignin Parcel. Now that planning for a mixed use redevelopment of the
Lignin Parcel, including residential use, is in process, the Port and Ecology can formulate
a parcel-specific strategy for integrating cleanup and redevelopment of the Lignin Parcel,
to optimize protectiveness for the future use and cost-effectiveness. For example,
depending on the earthwork concepts for the redevelopment, it may prove to be more
practicable to remove the cPAH-contaminated soils, which occur at shallow depth, during
redevelopment instead of capping it as currently contemplated under the RAU’s DCAP.
Removal of contaminated soil could be accomplished most cost effectively when the
redevelopment earthwork is occurring, so that efficiencies with site excavation, backfill,
and final grading could be realized. Removing instead of capping the contaminated soils
would increase the permanence of the RAU’s cleanup remedy and have an added benefit
of limiting long-term institutional controls on the Lignin Parcel. However, changing from
soil containment to removal would represent a change to the RAU’s current DCAP and
thus would require close coordination with Ecology as the redevelopment project’s
planning progresses. It would also require design-level soil sampling to more precisely
delineate the extent of cPAH-contaminated soils.

At the time of this Report, Ecology is preparing the DCAP for public comment in
accordance with MTCA. Ecology will then address public comments and issue a final
CAP. Thereafter, the Port will conduct remedial design for the selected cleanup action,
including pre-remedial design investigations (PRDI) to refine design parameters and
inform constructability for cleanup of the mercury-contaminated areas of the RAU. The
design process will involve preparation of PRDI Work Plan(s), PRDI Data Report(s),
Engineering Design Report(s), and Construction Plans and Specifications for the Port’s
competitive bidding and contracting of the construction elements of the selected cleanup
action, which may be divided into multiple projects for contracting and execution. The
remedial design is anticipated to be a multi-year process culminating in a Consent Decree
between Ecology and the Port that requires completion of the final cleanup action design.

It may be possible to complete remediation of the Lignin Parcel with a process separate
from the more involved mercury cleanup activities within the Chlor-Alkali RAU. This
potentially could include defining the Lignin Parcel as its own RAU within the GP West
Site, subject to agreement with Ecology and appropriate legal documentation.

4 Geotechnical Assessment Findings

This section presents preliminary geotechnical design and construction considerations for
the redevelopment concept. Our main conclusions and recommendations include:

* The Site is underlain by weak and compressible fill and beach deposits that range
between 20 and 47 feet in thickness where explored. These weak and
compressible deposits are underlain by competent Chuckanut formation bedrock.
Below the groundwater level, the loose fill and beach deposits are susceptible to
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liquefaction-triggered strength loss and associated permanent ground deformation
during a design-level earthquake. To mitigate these hazards, we recommend the
new buildings either be supported on deep foundations that penetrate the fill and
beach deposits and reach the underlying bedrock or be constructed over improved
ground. Depending on serviceability requirements, at-grade floor slabs may also
need to be structurally supported or built over improved ground.

*  We understand that building concepts do not presently include below-grade
parking or basement areas, but this could change. If basements are to be added,
the design would need to consider the relatively shallow depth to groundwater
(approximately 5 feet). A relatively water-tight basement could be constructed
utilizing with interlocking steel sheet piling basement walls with welded
interlocking joints, and a buoyancy-compensated concrete floor slab with
waterproofing admixtures. Temporary shoring and dewatering would be needed
during construction.

4.1 Seismic Hazards

The Site is located in a seismically active region and will experience strong ground
shaking during earthquakes. New buildings will be designed to account for the effects of
earthquake ground shaking in accordance with the current applicable codes.

4.1.1 Liquefaction
Liquefaction occurs when loose, saturated, and relatively cohesionless soil deposits
temporarily lose strength and stiffness as a result of earthquake shaking. Primary factors
controlling the triggering of liquefaction include intensity and duration of strong ground
motion, characteristics of subsurface soils, in situ stress conditions, and the depth to
groundwater.

The loose, saturated granular deposits underlying this Site could liquefy during a design-
level earthquake. Potential effects of soil liquefaction include temporary reduction of
shallow foundation bearing capacity, downdrag loads on deep foundations, vertical
ground settlement, and permanent lateral ground movement. Liquefaction-induced
permanent ground deformation could range from several inches to a couple of feet and
would vary across the Site due to the varying thickness of the liquefiable fill and beach
deposits. This hazard will need to be fully evaluated during the detailed building design
phase.

4.1.2 Ground Response
Based on the presence of potentially liquefiable soils, we preliminarily designate the Site
as seismic Site Class F in accordance with the 2018 International Building Code (IBC;
ICC, 2018) and American Society of Civil Engineers (ASCE) 7-16, Minimum Design
Loads for Buildings and Other Structures Loads (ASCE, 2017). For a Site Class F site, a
site-specific ground response analysis is required. However, if a building on a Site Class
F site has a fundamental period less than 0.5 seconds, the code allows for a Site Class E
designation in lieu of a site-specific ground response analysis.

Our recent experience is that buildings greater than five stories tall may have
fundamental periods of vibration greater than 0.5 seconds. If ground improvement below
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a building is used to mitigate liquefaction triggering, then the Site can be designated Site
Class D. Geotechnical and structural engineering coordination will be needed to assess
seismic risk during the detailed design phase of the project.

4.2 Building Foundations and Floor Slabs

The loose fill and beach deposits underlying the Site are compressible and susceptible to
liquefaction. Grade-supported buildings over these soils will have a high potential for
settlement under static loads and would likely sustain significant damage (or could even
collapse) due to soil liquefaction during design-level earthquake ground shaking. Multi-
story (three or more levels) buildings should be supported on deep foundations. Single- to
two-story buildings could be supported similarly, or on rafted structural slabs combined
with ground improvement.

The suitability of deep foundations vs. shallow foundations over improved ground will
depend on building loads and performance requirements.

4.2.1 Deep Foundations
Deep foundations that bypass the fill and beach deposits and transfer loads to the
underlying bedrock can be utilized to support new buildings. Deep foundations will not
mitigate liquefaction triggering, but rather they will mitigate the effects of liquefaction
(building settlement). The deep foundation design would need to consider liquefaction-
induced downdrag loads imposed on the foundations by the surrounding settling soil.

In our opinion, there are several types of deep foundation systems that may be suitable
for the Site considering the anticipated building sizes. These systems include driven piles,
driven grout piles, and auger-cast piles.

Suitable types of driven piles include open or closed-end steel pipe piles or driven H-
piles. Two benefits of driven piles are that they do not produce spoils and their capacities
can be measured in the field during driving. Closed-end pipe piles can also be inspected
for damage during or following driving. One potential disadvantage of displacement piles
(such as closed-end steel pipe piles) at this Site is that pile driving “refusal” conditions
will likely develop within about one or two pile diameters of the top of the Chuckanut
formation. Where the depth to bedrock is less than about 25 feet, displacement piles may
not be deep enough to develop lateral fixity. Open-end pipe piles will develop a soil plug
that will tend to act like a closed end; however, a drilling and driving technique can be
employed to disturb soil ahead of the pile tip to make for easier driving, and to remove
soil and prevent a plug from developing. Low-displacement H-piles will develop a
greater embedment depth into the Chuckanut formation. Pile driving will generate noise
and vibrations, which we do not anticipate to be a major concern at this Site.

Driven grout piles are proprietary ‘hybrid’ deep foundation system installed by a regional
contractor. Driven grout piles are installed by 1) driving a displacement mandrel through
the subsurface to the design depth or specified driving resistance and 2) retracting the
mandrel while pumping grout to create a grout-filled shaft. Reinforcement (typically a
rebar cage) is then wet-set into the freshly grouted shaft. Similar to a driven displacement
pile, driven grout piles will likely meet with “refusal” conditions very close to the top of
the Chuckanut formation.
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Auger-cast piles are constructed by rotating a continuous flight of hollow-stem auger to a
specified depth. Once the specified depth is reached, grout is pumped through the hollow
stem as the auger is slowly withdrawn, creating a column of grout. Steel reinforcement is
then wet-set into the freshly grouted column. One advantage of auger-cast piles is that the
auger will likely achieve greater penetration into the Chuckanut formation, compared to
displacement piles. Potential disadvantages of auger-cast piles are 1) they will produce
spoils that will have to be dealt with; 2) their axial compressive capacities cannot be
verified during installation; and 3) their quality is highly dependent on the skill and
experience of the contractor.

For planning purposes, we estimate that deep foundation lengths will vary between about
25 and 50 feet in length, with pile lengths increasing from northeast to southwest across
the Site. A summary of the advantages and disadvantages of the deep foundations
discussed above are presented in Table 3 below.

Table 3. Advantages and Disadvantages of Various Deep Foundation Systems

Deep Foundation System Advantages Disadvantages
Driven displacement piles Densifies soil during driving; spoils are not | We likely meet with driving refusal at the
; _ ; ; produced; pile capacity can be verified top of the Chuckanut formation; pile
(i.e., closed-end steel pipe piles) during driving; piles can be inspected for driving produces noise and vibration
damage

Driven open-end steel pipe piles Open ended pipe piles can be socketed Drill and drive operation will produce
into the Chuckanut formation with a drill- | spoils; pile driving produces noise and
and-drive operation; pile capacity can be vibration

verified during driving

Driven H-piles Can potentially penetrate into Chuckanut | Pile driving produces noise and vibration
formation; spoils are not produced; pile
capacity can be verified during driving

Driven Grout Piles Densifies soil during driving; spoils are not | Will likely meet driving refusal at the top
produced; pile capacity can be verified of the Chuckanut formation; pile driving

during driving produces noise and vibration
Auger-cast piles Auger can be advanced into the Produces spoils; quality is dependent on
Chuckanut formation contractor skill and experience; capacity

cannot be verified during installation

4.2.2 Ground Improvement
Shallow foundations and/or rafted slabs combined with ground improvement will be
feasible for lighter buildings (1 or 2 stories) at the Site. Ground improvement consists of
modifying weak or marginal in-situ soils to create a stiffer soil mass with improved
engineering characteristics, such as higher bearing capacity, lower compressibility under
loads, and reduced liquefaction susceptibility. Ground improvement is typically achieved
through densification and/or replacing a portion of the in-situ soils with stiffer materials.
In our opinion, the subsurface conditions may be suitable for ground improvement using
stone columns or rammed aggregate piers (RAPs).
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Stone columns and RAPs consist of columns of compacted angular crushed rock installed
within a soil mass. The stone columns/RAPs are typically 20 to 36 inches in diameter and
are installed by vibrating a mandrel or probe through the subsurface to the desired depth.
Once the desired depth is reached, the mandrel/probe is retracted as crushed rock is
injected and compacted in lifts.

If installed on close enough spacing, the stone columns/RAPs can effectively mitigate
liquefaction triggering because 1) they densify the surrounding soil; 2) the columns
themselves are not liquefiable; and 3) the columns are free draining and provide a path
for pore water pressures generated in the surrounding soils during earthquake shaking to
dissipate. When the stone columns/RAPs are installed below shallow foundations, their
high stiffness relative to the surrounding weak soil attract most of the applied foundation
loads, thereby reducing the loads imposed on the surrounding weak soil and reducing
settlement.

With ground improvement, liquefaction triggering will be substantially mitigated but
some ground deformation could still occur during an earthquake. Therefore, where
ground improvement is utilized, it may be necessary to support buildings on heavily
reinforced mat foundations to help distribute the building loads, improve building
performance, and mitigate structural damage.

Our conceptual ground improvement below buildings (where deemed feasible) consists
of 30-inch diameter (minimum) stone columns/RAPs spaced in a 6- to7-foot triangular
grid pattern below a mat foundation. The stone columns/RAPs would extend at least 10
feet beyond the edges of the mat foundation and would extend to the top of the bedrock
between 25 and 50 feet bgs. With this concept, we expect the mat foundation can be
designed for an allowable bearing pressure on the order of 3 to 4 kips per square foot

(ksf).

Aspect will be available to support the design team with a critical cost/benefit evaluation
of this alternative compared with deep foundations.

4.2.3 Floor Slabs

Where building serviceability requirements will not allow for differential slab settlement
and associated cracking (such as where heavy forklifts would operate), concrete floor
slabs will need to be structurally designed as pile supported or as rafted structural mats
over improved ground. In non-critical areas, conventional slab-on-grade construction
would be feasible.

4.3 Temporary Shoring and Construction Dewatering

In the event that building concepts evolve to include permanent basements, this section
provides general recommendations for temporary shoring and construction dewatering.

Excavations deeper than about 5 feet bgs will encounter groundwater and saturated soil
conditions. Therefore, we recommend a relatively watertight shoring system consisting of
interlocking steel sheet piling.

This system would utilize interlocking steel sheet piling augmented with internal bracing
or external ground anchors (tieback anchors) for lateral support, if necessary.
Construction dewatering would be completed using a well point or deep well system and

PROJECT NO. 190239-001-1.4 « NOVEMBER 24, 2020 FINAL



ASPECT CONSULTING

excavation would be accomplished “in the dry.” The elements of this system and likely
construction sequence, are described below.

1. Heavy walled Z-section steel sheet piling would be installed using either vibratory or
press-in methods to the required depth for stability and groundwater control. We
expect the tips of the sheet piles would extend approximately 20 feet below the
bottom of the excavation.

2. The dewatering system would be installed around the interior perimeter of the sheet
piling, within the corrugated pockets (i.e., fluting) of the sheets.

3. Excavation would begin and the dewatering system would be put into operation as
the excavation comes within a few feet above the groundwater level.

4. The excavation would continue down to the planned bottom. One or more levels of
internal bracing or tieback anchors, if required, would be installed as the excavation
is advanced.

5. Once the excavation has reached the target depth, a thick concrete slab (tremie slab)
would be placed. The thickness of the slab needs to be sufficient to counteract
upward buoyant forces on the floor slab.

6. Dewatering would continue until the permanent basement walls and floor are
completed. Minor leakage would be managed using interior sumps and submersible
pumps. Groundwater collected by the dewatering system would require treatment to
meet water quality standards prior to discharge.

A shoring deformation monitoring program will need to be undertaken during
construction to monitor shoring wall performance and deformation of adjacent sidewalks,
streets, and the adjacent BNSF railroad.

4.4 Permanent Subsurface Drainage

For buildings constructed entirely above grade, we expect that conventional subsurface
drainage consisting of perimeter footing drains will be feasible. For buildings with
basements extending below groundwater, we recommend they be designed and
constructed with a relatively watertight basement system as described above. Minor
leakage into the basement would be managed using interior sumps and pumps.

4.5 Earthwork Considerations
4.5.1 General

In our opinion, the couple feet of remedial excavation that will be necessary to clean up
the Site can be accomplished with conventional tracked excavators and dozers. The same
is true for excavations that extend deeper, such as for a basement. However, due to the
Site history, it should be expected that unknown or relic buried structures, foundations,
and utilities will be encountered during construction.

Site earthwork must consider environmental factors and be accomplished in a manner
that satisfies the environmental requirements for site development.
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4.5.2 Reuse of On-Site Soil

The on-site soils have appreciable fines (soil particles passing the No. 200 sieve), which
makes them susceptible to disturbance from construction traffic and difficult to compact,
especially during wet weather. In our opinion, the on-site soils are not suitable for reuse
as structural fill beneath and around foundations, slabs, pavements, or walls.
Environmental factors are also expected to limit their suitability for reuse.

For planning purposes, all excavated soil should be exported from the Site and all
structural fill that is required should be clean imported granular soil.

4.6 Recommendations for Further Study

The preliminary conclusions and recommendations presented in this report are based on
limited data from existing environmental explorations completed at the Site, and our
experience with similar redevelopment projects. Additional geotechnical explorations and
laboratory testing will be necessary to verify and further characterize the subsurface
conditions, inform foundation and/or ground improvement design, and to further evaluate
groundwater conditions and construction dewatering (if required). Depending on the
selected foundation systems and building characteristics (i.e., fundamental periods), a
site-specific ground response analysis may be required to develop seismic design
response spectra.
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Limitations

Work for this project was performed for RMC Architects Inc. (Client), and this report
was prepared in accordance with generally accepted professional practices for the nature
and conditions of work completed in the same or similar localities, at the time the work
was performed. This report does not represent a legal opinion. No other warranty,
expressed or implied, is made.

All reports prepared by Aspect Consulting for the Client apply only to the services
described in the Agreement(s) with the Client. Any use or reuse by any party other than
the Client is at the sole risk of that party, and without liability to Aspect Consulting.
Aspect Consulting’s original files/reports shall govern in the event of any dispute
regarding the content of electronic documents furnished to others.
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Table 2. Groundwater Quality Data for Lignin Parcel
Project 190239, Lignin Parcel, GP West Site, Bellingham, Washington

Location| LW-MWO01 | LW-MWO01 | LW-MWO01 | LW-MWO1
Sample Type N FD N N
Date| 7/27/2004 7/27/2004 10/1/2009 3/30/2010
Groundwater
Analyte Unit | Cleanup Level
Dissolved Metals
Arsenic ug/L 8 17 17.0 3.95 2.3
Cadmium ug/L 7.9 12 11.1 0.074 0.047
Chromium ug/L 260 1,170 1,110 633 792
Chromium (VI) ug/L 50 224 U 224 U 50 U 50 U
Copper ug/L 3.1 75 78 3.08 2.99
Lead ug/L 8.1 34 32 0.132 0.133
Mercury ug/L 0.059 0.3 0.2 0.00197 0.00225
Nickel ug/L 8.2 64 63 5.53 5.11
Zinc ug/L 81 110 100 4.4 3.3
Total Petroleum Hydrocarbons (TPH)
Gasoline Range Organics ug/L 1000 250 UJ 250 UJ
Diesel Range Organics ug/L 250 U 250 U
Oil Range Organics ug/L 500 U 500 U
Diesel + Oil Range Organics ug/L 500 500 U 500 U
Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene ug/L 3.3 0.10 U 0.10 U
Acenaphthylene ug/L 0.10 U 0.10 U
Anthracene ug/L 9.6 0.10 0.10 U
Benzo(g,h,i)perylene ug/L 0.10 U 0.10 U
Fluoranthene ug/L 3.3 0.10 U 0.10 U
Fluorene ug/L 3 0.15 0.10 U
Phenanthrene ug/L 0.10 U 0.10 U
Pyrene ug/L 15 0.10 U 0.10 U
1-Methylnaphthalene ug/L 0.10 U 0.10 U
2-Methylnaphthalene ug/L 0.1 0.10 U
Naphthalene ug/L 1.4 0.10 U 0.10 U
Benz(a)anthracene ug/L 0.10 U 0.10 U
Benzo(a)pyrene ug/L 0.10 U 0.10 U
Benzo(b)fluoranthene ug/L 0.10 U 0.10 U
Benzo(k)fluoranthene ug/L 0.10 U 0.10 U
Chrysene ug/L 0.10 U 0.10 U
Dibenzo(a,h)anthracene ug/L 0.10 U 0.10 U
Indeno(1,2,3-cd)pyrene ug/L 0.10 U 0.10 U
Total cPAHs TEQ ug/L 0.02 0.15 U 0.15 U
Other Semivolatile Organic Compounds (SVOCs)
1,2,4-Trichlorobenzene ug/L 1.0U 1.0U
1,2-Dichlorobenzene ug/L 1.0U 1.0U
1,3-Dichlorobenzene ug/L 1.0U 1.0U
1,4-Dichlorobenzene ug/L 1.0U 1.0U
2,4,5-Trichlorophenol ug/L 50U 50U
2,4,6-Trichlorophenol ug/L 50U 50U
2,4-Dichlorophenol ug/L 3.0U 3.0U
2,4-Dimethylphenol ug/L 3.0U 3.0U
2,4-Dinitrophenol ug/L 25U 25U
2-Chloronaphthalene ug/L 1.0U 1.0U
2-Chlorophenol ug/L 1.0U 1.0 U
2-Methylphenol ug/L 1.0U 1.0U
2-Nitroaniline ug/L 50U 5.0 U
2-Nitrophenol ug/L 50U 50U
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Table 2. Groundwater Quality Data for Lignin Parcel
Project 190239, Lignin Parcel, GP West Site, Bellingham, Washington

Location| LW-MWO01 | LW-MWO01 | LW-MWO01 | LW-MWO1
Sample Type N FD N N
Date| 7/27/2004 7/27/2004 10/1/2009 3/30/2010
Groundwater
Analyte Unit | Cleanup Level
2,4-Dinitrotoluene ug/L 5.0 U 50U
2,6-Dinitrotoluene ug/L 50U 50U
3,3"-Dichlorobenzidine ug/L 50U 50U
3-Nitroaniline ug/L 6.0 U 6.0 U
4,6-Dinitro-2-methylphenol ug/L 15 U 15U
4-Bromophenyl phenyl ether ug/L 1.0U 1.0U
4-Chloro-3-methylphenol ug/L 20U 20U
4-Chloroaniline ug/L 3.0U 3.0U
4-Chlorophenyl phenyl ether ug/L 1.0U 1.0 U
4-Methylphenol ug/L 8.1 7.2
4-Nitroaniline ug/L 5.0 U 50U
4-Nitrophenol ug/L 50U 50U
Benzoic acid ug/L 11 10 U
Benzyl alcohol ug/L 50U 50U
Benzyl butyl phthalate ug/L 1.0U 1.0 U
Bis(2-chloro-1-methylethyl) ether | ug/L 1.0U 1.0U
Bis(2-chloroethoxy)methane ug/L 1.0U 1.0U
Bis(2-chloroethyl) ether ug/L 20U 20U
Bis(2-ethylhexyl) phthalate ug/L 1.0U 11U
Carbazole ug/L 1.0U 1.0U
Dibenzofuran ug/L 1.0U 1.0 U
Diethyl phthalate ug/L 1.0U 1.0U
Dimethyl phthalate ug/L 1.0U 1.0U
Di-n-butyl phthalate ug/L 1.0U 1.0U
Di-n-octyl phthalate ug/L 1.0U 1.0U
Hexachlorobenzene ug/L 1.0U 1.0 U
Hexachlorobutadiene ug/L 20U 20U
Hexachlorocyclopentadiene ug/L 50U 50U
Hexachloroethane ug/L 20U 20U
Isophorone ug/L 1.0U 1.0 U
Nitrobenzene ug/L 1.0U 1.0U
N-Nitroso-di-n-propylamine ug/L 20U 20U
N-Nitrosodiphenylamine ug/L 1.0U 1.0U
Pentachlorophenol ug/L 26 J 26J
Phenol ug/L 28 26
Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane ug/L 5.0 UJ 5.0 UJ
1,1,1-Trichloroethane ug/L 5.0 UJ 5.0 UJ
1,1,2 - Trichlorotrifluoroethane ug/L 10 UJ 10 UJ
1,1,2,2-Tetrachloroethane ug/L 5.0 UJ 5.0 UJ
1,1,2-Trichloroethane ug/L 5.0 UJ 5.0 UJ
1,1-Dichloroethane ug/L 5.0 UJ 5.0 UJ
1,1-Dichloroethene ug/L 5.0 UJ 5.0 UJ
1,1-Dichloropropene ug/L 5.0 UJ 5.0 UJ
1,2,3-Trichlorobenzene ug/L 25 UJ 25 UJ
1,2,3-Trichloropropane ug/L 15 UJ 15 UJ
1,2,4-Trichlorobenzene ug/L 25 UJ 25 UJ
1,2,4-Trimethylbenzene ug/L 5.0 UJ 5.0 UJ
1,2-Dibromo-3-chloropropane ug/L 25 UJ 25 UJ
1,2-Dibromoethane (EDB) ug/L 5.0 UJ 5.0 UJ
1,2-Dichlorobenzene ug/L 5.0 UJ 5.0 UJ
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Table 2. Groundwater Quality Data for Lignin Parcel
Project 190239, Lignin Parcel, GP West Site, Bellingham, Washington

Location| LW-MWO01 | LW-MWO01 | LW-MWO01 | LW-MWO1
Sample Type N FD N N
Date| 7/27/2004 7/27/2004 10/1/2009 3/30/2010
Groundwater
Analyte Unit | Cleanup Level

1,2-Dichloroethane (EDC) ug/L 5.0 UJ 5.0 UJ
1,2-Dichloropropane ug/L 5.0 UJ 5.0 UJ
1,3,5-Trimethylbenzene ug/L 5.0 UJ 5.0 UJ
1,3-Dichlorobenzene ug/L 5.0 UJ 5.0 UJ
1,3-Dichloropropane ug/L 5.0 UJ 5.0 UJ
1,4-Dichloro-2-Butene ug/L 25 UJ 25 UJ
1,4-Dichlorobenzene ug/L 5.0 UJ 5.0 UJ
2,2-Dichloropropane ug/L 5.0 UJ 5.0 UJ
2-Butanone ug/L 25 UJ 25 UJ
2-Chloroethyl Vinyl Ether ug/L 25 UJ 25 UJ
2-Chlorotoluene ug/L 5.0 UJ 5.0 UJ
2-Hexanone ug/L 25 UJ 25 UJ
4-Chlorotoluene ug/L 5.0 UJ 5.0 UJ
4-Methyl-2-pentanone ug/L 25 UJ 25 UJ
Acetone ug/L 55 J 51J

Acrolein ug/L 250 UJ 250 UJ
Acrylonitrile ug/L 5.0 UJ 5.0 UJ
Benzene ug/L 5.0 UJ 5.0 UJ
Bromobenzene ug/L 5.0 UJ 5.0 UJ
Bromochloromethane ug/L 5.0 UJ 5.0 UJ
Bromodichloromethane ug/L 5.0 UJ 5.0 UJ
Bromoethane ug/L 10 UJ 10 UJ
Bromoform ug/L 5.0 UJ 5.0 UJ
Bromomethane ug/L 5.0 UJ 5.0 UJ
Carbon disulfide ug/L 5.0 UJ 5.0 UJ
Carbon tetrachloride ug/L 5.0 UJ 5.0 UJ
Chlorobenzene ug/L 5.0 UJ 5.0 UJ
Chloroethane ug/L 5.0 UJ 5.0 UJ
Chloroform ug/L 5.0 UJ 5.0 UJ
Chloromethane ug/L 5.0 UJ 5.0 UJ
cis-1,2-Dichloroethene (DCE) ug/L 5.0 UJ 5.0 UJ
cis-1,3-Dichloropropene ug/L 5.0 UJ 5.0 UJ
Dibromochloromethane ug/L 5.0 UJ 5.0 UJ
Dibromomethane ug/L 5.0 UJ 5.0 UJ
Ethylbenzene ug/L 5.0 UJ 5.0 UJ
Hexachlorobutadiene ug/L 25 UJ 25 UJ
Isopropylbenzene ug/L 5.0 UJ 5.0 UJ
Methylene chloride ug/L 10 UJ 10 UJ
Methyliodide ug/L 5.0 UJ 5.0 UJ
n-Butylbenzene ug/L 5.0 UJ 5.0 UJ
n-Propylbenzene ug/L 5.0 UJ 5.0 UJ
p-Isopropyltoluene ug/L 5.0 UJ 5.0 UJ
sec-Butylbenzene ug/L 5.0 UJ 5.0 UJ
Styrene ug/L 5.0 UJ 5.0 UJ
tert-Butylbenzene ug/L 5.0 UJ 5.0 UJ
Tetrachloroethene (PCE) ug/L 5.0 UJ 5.0 UJ
Toluene ug/L 5.0 UJ 5.0 UJ
trans-1,2-Dichloroethene ug/L 5.0 UJ 5.0 UJ
trans-1,3-Dichloropropene ug/L 5.0 UJ 5.0 UJ
Trichloroethene (TCE) ug/L 5.0 UJ 5.0 UJ
Trichlorofluoromethane ug/L 5.0 UJ 5.0 UJ
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Table 2. Groundwater Quality Data for Lignin Parcel
Project 190239, Lignin Parcel, GP West Site, Bellingham, Washington

Location| LW-MWO01 | LW-MWO01 | LW-MWO01 | LW-MWO1
Sample Type N FD N N
Date| 7/27/2004 7/27/2004 10/1/2009 3/30/2010
Groundwater
Analyte Unit | Cleanup Level
Vinyl acetate ug/L 25 UJ 25 UJ
Vinyl chloride ug/L 5.0 UJ 5.0 UJ
Xylenes (total) ug/L 5.0 UJ 5.0 UJ
Naphthalene ug/L 14 25 UJ 25 UJ
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 ug/L 0.10 UJ 0.10 UJ
Aroclor 1221 ug/L 0.10 UJ 0.10 UJ
Aroclor 1232 ug/L 0.10 UJ 0.10 UJ
Aroclor 1242 ug/L 0.10 UJ 0.10 UJ
Aroclor 1248 ug/L 0.10 UJ 0.10 UJ
Aroclor 1254 ug/L 0.10 UJ 0.10 UJ
Aroclor 1260 ug/L 0.10 UJ 0.10 UJ
Total PCBs ug/L 0.10 UJ 0.10 UJ
Conventional Chemistry Parameters (including other dissolved metals)
Calcium mg/L 55.9
Iron mg/L 19.8 20.4 0.311
Magnesium mg/L 5.49
Manganese mg/L 0.381 0.404 0.141
Potassium mg/L 7.25
Sodium mg/L 308
Formaldehyde ug/L 6 U 7 U
Nitrate + Nitrite mg/L 0.500 U 0.500 U
Nitrate as Nitrogen mg/L 0.500 U 0.500 U
Nitrite as Nitrogen mg/L 0.500 U 0.500 U
Sulfate mg/L 233 216
Total Suspended Solids mg/L 56.2 42.7
Field Parameters
Conductivity us/cm 2,850 1,476 1,175
Dissolved Oxygen mg/L 1.62 0.43 0.6
ORP mVolts -418.3 -365.5 -306.3
pH pH units 6.2-8.5 10.8 8.4 8.9
Practical Salinity (Calculated) PSU 1.5 0.7 0.6
Temperature deg C 17.52 18 11.54
Turbidity NTU 252 10 20
Notes:

Bold - detected. Blue Shaded - Detected result exceeded cleanup level

U - Analyte not detected at or above Reporting Limit (RL) shown. J - Estimated value

Sample Type: N - Normal sample. FD - Field duplicate sample.
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APPENDIX A

Field Exploration Program



ASPECT CONSULTING

A.Field Exploration Program

AA1.

This Appendix describes the field exploration, sampling, and sample handling protocols
conducted for the environmental assessment.

Direct Push Soil Borings

Aspect subcontracted with Cascade Drilling Inc. of Woodinville, Washington, a state
licensed resource protection well driller, to complete the six soil borings using a direct
push (i.e., Geoprobe) rig with collection of continuous soil core from which soil samples
were collected. The soil core was retrieved from the borehole in 5-foot-long disposable
1.5-inch-diameter plastic liners.

An Aspect geologist oversaw the drilling activities and visually classified the soils in
accordance with ASTM Method D2488 and recorded soil descriptions, field screening
results, and other relevant details (e.g., staining, debris, odors, etc.) on a boring log form.
In addition to visual and olfactory observations, the field representative will screened soil
samples using a photoionization detector (PID) to monitor the presence of volatile
organic compounds (VOCs). Boring logs for the six new borings are included in this
Appendix.

The soil samples selected for chemical analysis based on criteria presented in the Work
Plan were removed from the sampler using a stainless-steel spoon and placed in a
stainless-steel bowl for homogenization with the stainless-steel spoon. Gravel-sized
material greater than approximately 0.5-inch was removed from the sample during
mixing. A representative aliquot of the homogenized soil was then placed into certified-
clean jars supplied by the analytical laboratory.

Once complete, each soil boring was properly decommissioned with hydrated granular
bentonite in accordance with Chapter 173-160 WAC.
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. SILT Fine Gravel = 3/4inchesto No. 4 (4.75 mm)
© S ML | SANDY or GRAVELLY SILT Coarse Sand = No. 4 (4.75 mm) to No. 10 (2.00 mm)
3 © SILT WITH SAND Medium Sand = No. 10 (2.00 mm) to No. 40 (0.425 mm)
| 28 SILT WITH GRAVEL Fine Sand = No. 40 (0.425 mm) to No. 200 (0.075 mm)
8 8 - LEAN CLAY Silt and Clay = Smaller than No. 200 (0.075 mm)
N i 3 CcL SANDY or GRAVELLY LEAN CLAY
S © ; LEAN CLAY WITH SAND % by Weight Modifier % by Weight Modifier ESTIMATED:
g | ZE LEAN CLAY WITH GRAVEL <1 = Subtrace 15t025 = Little PERCENTAGE
2 o ] 1to<5 = Trace 30to45 = Some
2] — — ORGANIC SILT
‘E % | oL | SANDY or GRAVELLY ORGANIC SILT 5t010 = Few >50 = Mostly
5 o R ORGANIC SILT WITH SAND
§ — ORGANIC SILT WITH GRAVEL Dry = Absence of moisture, dusty, dry to the touch MOISTURE
5] ELASTIC SILT Slightly Moist = Perceptible moisture CONTENT
S > B L
X o w1k | SANDY or GRAVELLY ELASTIC SILT \"/"O'val _ = \'i/amp b_“Tb’:O g's'b'e V¥aterd »
B 5 ELASTIC SILT WITH SAND ery Moist = _a_ter visible but not free draining
- " % ELASTIC SILT WITH GRAVEL Wet = Visible free water, usually from below water table
= > 0
5] T2 , . .
2183 // EA;\\L%(AY GRAVELLY FAT LAY Non-Cohesive or Coarse-Grained Soils RELATIVE DENSITY
2 s CH of Density? SPT2 Blows/Foot Penetration with 1/2" Diameter Rod
k= © = FAT CLAY WITH SAND
S 28 FAT CLAY WITH GRAVEL Very Loose = Oto4 > 2
e | b5 4 Loose = 5t010 1't02'
p= N7 ORGANIC CLAY Medium Dense = 11 to 30 3"to 1'
L _|g //////////// OH SANDY or GRAVELLY ORGANIC CLAY Dense = 31to50 1"to 3"
%7 ORGANIC CLAY WITH SAND Very Dense = >50 <1"
///////// ORGANIC CLAY WITH GRAVEL
o DI Cohesive or Fine-Grained Soils CONSISTENCY
% < 2 S pr PEAT and other Consistency®> SPT2 Blows/Foot Manual Test
T %D 2] e mostly organic soils Very Soft = 0Otol Penetrated >1" easily by thumb. Extrudes between thumb & fingers.
FeseNy Soft = 2t04  Penetrated 1/4" to 1" easily by thumb. Easily molded.
Medium Stiff = 5to 8 Penetrated >1/4" with effort by thumb. Molded with strong pressure.
P o . %si Y Stiff = 9to 15 Indented ~1/4" with effort by thumb.
n\gg: i'? s?,sﬂ'ﬁéﬁiw ?re?§$é$inf§ai§ f??«i'iﬁt gigoctg; ?y»iv.m “SZWD%???W.TH Very Stiff = 1610 30 Indented easily by thumbnail.
GRAVEL” means 15 to 30% sand and gravel. e “SANDY” or “GRAVELLY” means >30% sand and Hard = >30 Indented with difficulty by thumbnail.
gravel. e “Well-graded” means approximately equal amounts of fine to coarse grain sizes e “Poorly
" u f in sizes o “r i
ontains Inyers of e two S01 typom: g SVEMIL, - opereted Y/ means sol GEOLOGIC CONTACTS
Soils were described and identified in the field in general accordance with the methods described in Observed and Distinct Observed and Gradual Inferred
2488. e indi i | S0ils Wi ifi il 124, el - —_
gsbz\r/;tDory ?esst;N :se;pp':g::;fg Fr%]etfheer It?)gthseorlespo?trzgifﬁpaen(i/ifgQﬁef-\sseTxgora?in? :oogt: forr details. I =
é. I(Ess":c’i%ﬁasted :j)r rg(—*;asured perc;enta(g:slindéylvgzigrt Aspeci' EXploration Log Key
. tandar enetration Test
3. Determined by SPT, DCPT (ASTM STP399) or other field methods. See report text for details. CONSULTING

Al Path: Q:\_ACAD Standards\FIELD REFERENCE\MASTERS\Exploration Log Key-2018.ai // user: jinman // last saved: 12/31/2018



Millworks Lignin - 190239 Environmental Exploration Log

NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\190239 - MILLWORKS LIGNIN PARCEL.GPJ September 9, 2020

Peclll Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 300 W Laurel St, See Map 48.7474, -122.4832 (est)
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) LW_S B1 01
. . Percussion hammer activated continuous
Cascade Direct push rig core 20' (est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Direct push 8/3/2020 NA 10" (ATD)
) ) Analytical )
Depth| Elov| Explraton Completin | Sample Sa"[‘é%aﬁﬁ?fr& Field Tests | Matri Description Deptn
W PID=0 . ASPHALT
1 HT[| ASPHALT; 2-inches thick /-
{HH FILL
- N Boring backfilled with & | NWTPH-Dx. PAHs (| FFf [ SILTY SAND WITH GRAVEL (SM); moist, brown; fine to
s Coppod Stine Scrtace 8270D/SIM, Metals 111} || medium sand; fine, subangular gravel.
. with concrete. T
1 E I Gravel obstruction in sampler. L
s O THT
. 9o
5118 s T PID=0 9395 GRAVEL WITH SAND (GP); moist, variable gray; TS
b 0208| medium sand; fine to coarse, subangular gravel.
. S680o| Brick debris.
P [e D]
T 2 SANDY CLAY WITH GRAVEL (CL); moist, dark brown;
b high plasticity; medium sand; fine, subrounded gravel.
2 Wood debris.
2 - L2774, Sandstone cobble obstruction. 1
1 B PR BEACH/INTERTIDAL DEPOSITS N
. SAND (SP); moist, gray; medium sand.
1 B © .
4 2 ' 8/3/2020 Basedon | _| 1L
10—+ 10 : soil sample PID=0 Becomes wet. 10
. conditions. | |
1B &"E & |NWTPH-Dx, PAHS
s 8270D/SIM, Metals .- Becomes stratified with CLAY (CL); high plasticity; 1" to
b .-’ 2" thick layers.
s W 3 | nwPH.Dx, PAHS
1 b 8270D/SIM, Metals |
O
1578 ] Bottom of exploration at 15 ft. bgs. 15
Legend See Exploration Log Key f lanati
° No Soil Sample Recovery Y Water Level ATD ofGSy n:(go?ga fon Log Keytor expianation | Exploration
2 | Continuous core 1.125" ID g Log
& | Grab sample =4 Logged by: AAF LW-SB101
Approved by: EOA
Sheet 1 of 1

Review Stage:DRAFT Rev.2



Millworks Lignin - 190239 Environmental Exploration Log

NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\190239 - MILLWORKS LIGNIN PARCEL.GPJ September 9, 2020

Peclll Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 300 W Laurel St, See Map 48.7480, -122.4835 (est)
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) LW_S B1 02
. . Percussion hammer activated continuous
Cascade Direct push rig core 18.5' (est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Direct push 8/3/2020 NA 7.6' (ATD)
) ) Analytical )
Depth| Elov| Explraton Completin | Sample Sa"[‘é%aﬁﬁ?fr& Field Tests | Matri Description Deptn
W PID=0 ASPHALT
. ASPHALT; 6-inches thick.
THH FILL
-+ N Boring backfilled with - 11111 SILTY SAND WITH GRAVEL (SM); slightly moist, brown; +
b S e S ot &"} % | NWTPH-Dx, PAHS ‘[ |} [ medium sand; fine to coarse, subrounded to subangular
o with concrete. H 8270D/SIM, Metalg L gravel; abundant oxidation mottling.
1 E | SILTY SAND WITH GRAVEL (SM); slightly moist, gray;
b 114 F\medium sand; fine, subrounded gravel.
. | B T-[H1] SILTY SAND (SM); slightly moist, dark gray; fine sand;
. -t |-} {]| few fine, subrounded gravel.
15 2
S O
ST s T PID=0 {HFH™ SICTY SAND WITH GRAVEL (SM); siightly moist, dark |~
b -1 |.[1 gray; medium sand; fine to coarse, subrounded to
S ‘|| subangular gravel and cobbles.
1 2 BEACH/INTERTIDAL DEPOSITS L
. SAND (SP); moist, dark gray; fine sand.
. Becomes wet, gray.
£ '\ 8/3/2020 Based on
® soil sample
T . conditions. N N B
® ﬁ% @ | NWTPH-Dx, PAHs
e []  [8270D/SIM, Metals
s O
107 2 T PID=0 T10
s B | NWTPH-Dx, PAHS
. T 8270D/SIM, Metals
. ] CLAY (CL); wet, gray; high-plasticity.
1 E -|1 SAND WITH SILT (SP-SM); wet, gray, medium to coarse |
. “|.| sand; trace fine, subrounded gravel.
5 B
O U
157 ] Bottom of exploration at 15 ft. bgs. 15
Legend See Exploration Log Key fi lanati
° No Soil Sample Recovery Y Water Level ATD ofGSy n:(go?ga fon Log Keytor expianation | Exploration
2 | Continuous core 1.125" ID g Log
& | Grab sample =4 Logged by: AAF LW-SB102
Approved by: EOA
Sheet 1 of 1

Review Stage:DRAFT Rev.2



Millworks Lignin - 190239 Environmental Exploration Log

NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\190239 - MILLWORKS LIGNIN PARCEL.GPJ September 9, 2020

Peclll Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 300 W Laurel St, See Map 48.7483, -122.4833 (est)
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) LW_S B1 03
. . Percussion hammer activated continuous
Cascade Direct push rig core 18' (est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Direct push 8/3/2020 NA 6.5' (ATD)
) ) Analytical )
Depth| Elov| Explraton Completin | Sample Sa"[‘é%aﬁﬁ?fr& Field Tests | Matri Description Deptn
W PID=0 ASPHALT
. 11.[{\ ASPHALT; 4-inches thick. [
FILL
-+ A Boring backfilled with 4 SAND WITH SILT (SP-SM); moist, brown; medium sand.
d bentonite chips and —
B capped at the surface ﬁ";’ » | NWTPH-Dx, PAHs
3 with concrete. 1 [8270D/SIM, Metalg
T B 1| SILTY SAND WITH GRAVEL (SM); very moist, dark
® _|'1| gray; medium sand; fine to coarse, subrounded gravel and
° il {1 [] cobbles.
115 -
1 B O -
°T B T Po=o | [H[[[I" " BEACHINTERTIDAL DEPOSITS | [ °
b ——-1 SILTY SAND WITH GRAVEL (SM); moist, brown;
b " | /medium sand; fine, subrounded gravel. [
-+ o .| SAND WITH GRAVEL (SP); very moist, dark gray; fine to 1
. —T\medium sand; fine, subrounded gravel. /1
3 A 8/3.’/2020 Based on SAND (SP); wet, dark gray; fine to medium sand.
bd soil sample
=+ 2 conditions. |
s ﬁ"b & |NWTPH-Dx, PAHS
110 B 1  [8270D/SIM, Metalg |
: o L
107 2 T PID=0 T10
T B ] o B tratified with CLAY (CL LAYEY SAND
s @ NWTPH-Dx, PAHS = S g;omes stratified with C (CL) and Cli S
2 4 8270D/SIM, Metals Sand becomes coarse.
—+ 5 : L
. O
157 ] Bottom of exploration at 15 ft. bgs. 15
Legend See Exploration Log Key f lanati
° No Soil Sample Recovery Y Water Level ATD ofGSy n:(go?ga fon Log Keytor expianation | Exploration
2 | Continuous core 1.125" ID g Log
& | Grab sample =4 Logged by: AAF LW-SB103
Approved by: EOA Sheet 1 of 1

Review Stage:DRAFT Rev.2



Millworks Lignin - 190239 Environmental Exploration Log

NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\190239 - MILLWORKS LIGNIN PARCEL.GPJ September 9, 2020

Peclll Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 300 W Laurel St, See Map 48.7486, -122.4828 (est)
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) LW_S B1 04
. . Percussion hammer activated continuous
Cascade Direct push rig core 16.5' (est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Direct push 8/3/2020 NA 2.8' (ATD)
) ) Analytical )
Depth| Elov| Explraton Completin | Sample Sa"[‘é%aﬁﬁ?fr& Field Tests | Matri Description Deptn
W PID=0 ASPHALT
ASPHALT; 4-inches thick. [
FILL
- N Boring backfilled with SILTY GRAVEL WITH SAND (GM); moist, variable brown -
b S e S ot and gray; medium to coarse sand; fine to coarse,
15 B3 with concrete. H subrounded to angular gravel and cobbles; highly variable.
s ﬁ"?‘ % | NWTPH-Dx, PAHs
T S [ 8270D/SIM, Metals B
2 7 8/3/2020
A4 2 O L
°T N Po=0 |- -1 T T~ BEACHINTERTIDAL DEPOSTTS | Mo
b @ | NWTPH-Dx, PAHs -. - .| SAND (SP); wet, gray; fine sand; trace organic material.
b [ 8270D/SIM, Metals R
10 2
1 2 CLAY (CL); wet, gray; high-plasticity.
2 SAND (SP); wet, gray; medium sand.
&3 GRAVELLY CLAY (CL); wet, gray; high-plasticity; fine,
® subrounded gravel; few medium sand.
0 é
I = i
10 : . PD=0 | =] SAND WITH GRAVEL (SP); wet, gray; medium to coarse | '
. @ | NWTPH-Dx, PAHs .- -sand; fine to coarse, rounded to subrounded gravel.
3 8270D/SIM, Metals SANDY CLAY (CL); wet, gray; high-plasticity; fine sand.
1T B -] SAND (SP); wet, gray; fine to medium sand; trace shell
5 b .-’| material.
=+ 2 E CLAY (CL); wet, brown; high-plasticity; few fine sand; -
. trace organics (wood debris).
s SAND (SP); wet, gray; fine to medium sand.
E |1 Trace shells.
. O
157 ] Bottom of exploration at 15 ft. bgs. 15
0
Legend See Exploration Log Key f lanati
° No Soil Sample Recovery Y Water Level ATD ofGSy n:(go?ga fon Log Keytor expianation | Exploration
2 | Continuous core 1.125" ID g Log
& | Grab sample =4 Logged by: AAF LW-SB104
Approved by: EOA Sheet 1 of 1

Review Stage:DRAFT Rev.2



Millworks Lignin - 190239 Environmental Exploration Log

NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\190239 - MILLWORKS LIGNIN PARCEL.GPJ September 9, 2020

Peclll Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 300 W Laurel St, See Map 48.7482, -122.4829 (est)
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) LW_S B1 05
. . Percussion hammer activated continuous
Cascade Direct push rig core 18.5' (est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Direct push 8/3/2020 NA 5.3' (ATD)
) ) Analytical )
Depih| Elov. | Exloration Compltion | Sample San[g%a_ll_\l}:li%;er& FieldTests | Matera Description Depth
W PID=0 CONCRETE
CONCRETE; 15-inches thick.
- Ly Boring backfilled with +
e e,
. \(/:vait%pceonacrete. H REEEAR FILL
b ﬁ"& & | NWTPH-Dx PAHs T[] SILTY SAND (SM); slightly moist, brown; medium sand.
T H [| |8270D/SIM, Metalg JH SILTY SAND WITH GRAVEL (SMy; slightly moist, dark
o " 11| gray; medium sand, fine, subrounded to subangular gravel.
. '| Large rock obstruction
15 2 ]
4 2 o L
5T s 7 8312020 PID=0 TIT]| SILTY SAND WITH GRAVEL (SM); moaist, gray; medium 5
b “I.[1[| sand; fine, subrounded gravel.
T & [ SILTY SAND (SM); moist, gray; medium sand; little
2 1| organics (wood debris).
s @ | NWTPH-Dx, PAHs 27 Z BEACH/INTERTIDAL DEPOSITS
b 8270D/SIM, Metals DAY \ CLAY (CL); wet, gray; medium-plasticity. /-
1 R - "-| SAND (SP); wet, gray; fine to medium sand; trace L
® .| organic material.
10 :
1 B O -
107 2 T PID=0 - 10
2 CLAY (CL); wet, gray; high-plasticity.
-+ 2 H SAND (SP); wet, gray; medium to coarse sand. +
S ﬁ‘@ B | NWTPH-Dx, PAHS
. [ 8270D/SIM, Metals
. O
57 ] . Bottom of exploration at 15 ft. bgs. 15
Legend See Exploration Log Key f lanati
° No Soil Sample Recovery Y Water Level ATD ofesy n:(go?ga fon Log Keytor expianation | Exploration
2 | Continuous core 1.125" ID g Log
& | Grab sample =4 Logged by: AAF LW-SB105
Approved by: EOA Sheet 1 of 1

Review Stage:DRAFT Rev.2



Millworks Lignin - 190239 Environmental Exploration Log

NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\190239 - MILLWORKS LIGNIN PARCEL.GPJ September 9, 2020

Peclll Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 300 W Laurel St, See Map 48.7478, -122.4831 (est)
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) LW_S B1 06
. . Percussion hammer activated continuous
Cascade Direct push rig core 18.5' (est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Direct push 8/3/2020 NA 7.8 (ATD)
) ) Analytical )
Depth| Elov| Explraton Completin | Sample Sa"[‘é%aﬁi%fr& Field Tests | Matri Description Deptn
W PID=0 CONCRETE
CONCRETE; 18-inches thick section.
M
g
-+ § ™ Boring backfilled with . +
o bentonite chips and Wood debris.
s o conerets, e
s e ' FILL
4 o SILTY SAND (SM); slightly moist, gray brown; mediumto |
b3 = ‘| coarse sand; few fine, subangular gravel.
o @ | NWTPH-Dx, PAHs
s 8270D/SIM, Metals Becomes dark gray.
15 &
1 B O _
ST 2 T PID=0 -
2 Becomes dark brown.
4 2 BEACH/INTERTIDAL DEPOSITS -
b SAND (SP); moist, dark gray; medium sand.
e 2 8/3/2020
4 2 B SILTY SAND (SM); wet, gray; fine sand. +
s @ @ |NWTPH-Dx, PAHs
10 b3 8270D/SIM, Metals
s O
07 f T ™ CLAY (CL, we, dark gray; Figh-plastiaty. ] 10
s : SAND (SP); wet, dark gray; medium sand.
E ﬁvg 3 NWTPH-Dx, PAHs CLAY (CL); wet, gray; high-plasticity.
T . [ 8270D/SIM, Metals B
. SAND (SP); wet, gray; medium to coarse sand.
5 4
—+ E O |
157 ] Bottom of exploration at 15 ft. bgs. 15
Legend See Exploration Log Key f lanati
° No Soil Sample Recovery Y Water Level ATD ofesy n:(go?ga fon Log Keytor expianation | Exploration
2 | Continuous core 1.125" ID g Log
& | Grab sample =4 Logged by: AAF LW-SB106
Approved by: EOA Sheet 1 of 1

Review Stage:DRAFT Rev.2
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ASPECT CONSULTING

1 Introduction

This report summarizes the findings of the United States Environmental Protection
Agency (USEPA) Stage 2A data validation performed on analytical data for soil samples
collected in August 2020 for the Lignin Parcel project. This data quality review is divided
into sections by sample delivery group (SDG). A complete list of samples and analyses
for each SDG is provided in the Sample Index at the beginning of each section.

Samples were sent to OnSite Environmental in Redmond, Washington. The analytical
methods are summarized in Table 1 below:

Table 1. Analytical Methods

Validation
Analysis Method Lab Level
Diesel and Heavy Oil NWTPH-Dx OnSite Environmental 2A
PAHs SW8270E-SIM OnSite Environmental 2A
Metals SW6010D OnSite Environmental 2A
Mercury SW7471B OnSite Environmental 2A

Data assigned a J/UJ qualifier (estimated) may be used for site evaluation purposes but
the reasons for qualification should be considered when interpreting sample
concentrations. Values without qualification meet all data measurement quality objectives
and are suitable for use.

Data qualifier definitions and a summary table of the qualified data are included in the
Qualified Data Summary at the end of this report. Data qualifiers have been incorporated
into the project chemistry database to reflect the validation in this report.

2 Data Validation Findings for SDG 2008-031

Samples in this SDG, and the chemical analyses performed on them, are tabulated below.
The sections below describe the results of the data quality review for this SDG by analyte
group (analysis).

Table 2. Sample Index

Sample Name Sample Date NWTPH-Dx SW8270E-SIM | SW6010D | SW7471B
LW-SB101-S1-1.0 8/3/2020 X X X X
LW-SB101-S2-10.5 8/3/2020 X X X X
LW-SB101-S3-13.5 8/3/2020 X X X X
LW-SB102-S1-1.0 8/3/2020 X X X X
LW-SB102-S2-8.0 8/3/2020 X X X X
LW-SB102-S3-11.0 8/3/2020 X X X X
LW-SB103-S1-1.0 8/3/2020 X X X X

Page 1



ASPECT CONSULTING

Sample Name Sample Date NWTPH-Dx SW8270E-SIM [ SW6010D | SW7471B
LW-SB103-S2-7.3 8/3/2020 X X X X
LW-SB103-S3-11.0 8/3/2020 X X X X
LW-SB104-S1-1.5 8/3/2020 X X X X
LW-SB104-S2-5.0 8/3/2020 X X X X
LW-SB104-S3-10.0 8/3/2020 X X X X
LW-SB105-S1-1.5 8/3/2020 X X X X
LW-SB105-S2-7.0 8/3/2020 X X X X
LW-SB105-S3-12.0 8/3/2020 X X X X
LW-SB106-S1-2.0 8/3/2020 X X X X
LW-SB106-S2-8.0 8/3/2020 X X X X
LW-SB106-S3-11.5 8/3/2020 X X X X

2.1 Sample Receipt and Preservation

All samples were received in good condition and in the correct containers. Temperature
upon receipt was within standard acceptable range.

2.2 Diesel and Heavy Oil (NWTPH-Dx)

2.2.1 Holding Times

Samples were analyzed within the requisite holding time. No qualification or action was
needed.

2.2.2 Method Blanks

Target analytes were not detected at or above the reporting levels in the method blank.
No qualification or action was needed.

2.2.3 Surrogates
All surrogate %R values were within laboratory specified control limits. No qualification
or action was needed.

2.2.4 Laboratory Control Samples
All LCS and %R were within the laboratory specified control limits. No qualification or
action was needed. Note that OnSite does not normally include LCS data for NWTPH-Dx
analyses in the report. The lab provided this data via email.

2.2.5 Lab Duplicates

All LD RPD were within the laboratory specified control limits. No qualification or
action was needed.

2.2.6 Other

The laboratory flagged the Diesel Range Organics result in sample LW-SB102-S1-1.0 as
“N” to indicate that hydrocarbons in the lube oil range are impacting the diesel range
result. The result was qualified as estimated (J).

Page 2



ASPECT CONSULTING

2.2.7 Overall Assessment
Accuracy was acceptable based on the LCS %R. Precision was acceptable based on the
LD RPD values. The data are of known quality and are acceptable for use as qualified.

2.3 PAHs (SW8270E-SIM)

2.3.1 Holding Times

Samples were analyzed within the requisite holding time. No qualification or action was
needed.

2.3.2 Method Blanks

Target analytes were not detected at or above the reporting levels in the method blank.
No qualification or action was needed.

2.3.3 Surrogates
All surrogate %R values were within laboratory specified control limits. No qualification
or action was needed.

2.3.4 Matrix Spikes/Matrix Spike Duplicates
All MS and MSD %R and RPD were within the laboratory specified control limits. No
qualification or action was needed.

2.3.5 Overall Assessment
Accuracy was acceptable based on the MS/MSD %R. Precision was acceptable based on
the MSD RPD values. The data are of known quality and are acceptable for use as
qualified.

2.4 Metals (SW6010D, SW7471B)

2.4.1 Holding Times

Samples were analyzed within the requisite holding time. No qualification or action was
needed.

2.4.2 Method Blanks

Target analytes were not detected at or above the reporting levels in the method blank.
No qualification or action was needed.

2.4.3 Laboratory Control Samples
All LCS %R were within the laboratory specified control limits. No qualification or
action was needed.

2.4.4 Overall Assessment
Accuracy was acceptable based on the LCS %R. The data are of known quality and are
acceptable for use as qualified.
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ASPECT CONSULTING

3 Qualified Data Summary

Qualified sample results are listed below. Results just flagged non-detect (U) by lab with
no further qualification necessary are not listed.

Table 3. Qualified Data Summary

Sample ID Method Analyte Qualifier Reason

LW-SB102-S1-1.0 NWTPH-Dx Diesel Range Organics J Overlap from lube oil range

Table 4. Data Qualifier Definitions

Data Qualifier Definition

The analyte was detected above the reported quantitation limit, and the reported

J ) .
concentration was an estimated value.

The sample results are unusable due to the quality of the data generated because

R certain criteria were not met. The analyte may or may not be present in the sample.

U The analyte was analyzed for but was considered not detected at the reporting limit or
reported value.

uJ The analyte was analyzed for, and the associated quantitation limit was an estimated

value.
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4 Acronyms and Definitions

%D — Percent Difference

%R — Percent Recovery

ASTM — American Standard Test Method
COC - Chain of Custody

EB — Equipment Blank

EPA — Environmental Protection Agency
FB — Field Blank

FD — Field Duplicate

HCID — Hydrocarbon Identification

LCS - Laboratory Control Sample

LCSD - Laboratory Control Sample Duplicate
LD — Laboratory Duplicate

MB — Method Blank

MDL — Method Detection Limit

MS — Matrix Spike

MSD — Matrix Spike Duplicate

ASPECT CONSULTING

NWTPH — Northwest Total Petroleum Hydrocarbon
PCB — Polychlorinated Biphenyl

PFAS — Polyfluoroalkyl Substances

PPCP — Pharmaceuticals and Personal Care Products
QAPP — Quality Assurance Project Plan

QC - Quality Control

RL — Reporting Limit

RPD — Relative Percent Difference

SDG — Sample Delivery Group

SM — Standard Methods

SVOC - Semi-Volatile Organic Compound

SW - Solid Waste

TB — Trip Blank

TCLP — Toxicity Characteristic Leaching Procedure
TPH — Total Petroleum Hydrocarbon

VOC - Volatile Organic Compound
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MR gnsite
Environmental Inc.

14648 NE 95" Street, Redmond, WA 98052 e (425) 883-3881

August 13, 2020

Steve Germiat

Aspect Consulting

Dexter Horton Building
710 2nd Avenue, Suit 550
Seattle, WA 98104

Re: Analytical Data for Project 190239
Laboratory Reference No. 2008-031
Dear Steve:
Enclosed are the analytical results and associated quality control data for samples submitted on August 5, 2020.

The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt. If you
require longer storage, please contact the laboratory.

We appreciate the opportunity to be of service to you on this project. If you have any questions concerning the data,
or need additional information, please feel free to call me.

Sincerely,

David Baumeister
Project Manager

Enclosures

m ~ OnSite Environmental, Inc. 14648 NE 95" Street, Redmond, WA 98052 (425) 883-3881

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031
Project: 190239

Case Narrative

Samples were collected on August 3, 2020 and received by the laboratory on August 5, 2020. They were maintained
at the laboratory at a temperature of 2°C to 6°C.

Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below.
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a

reference to a comment or explanation on the Data Qualifier page. More complex and involved QA/QC issues will be
discussed in detail below.

m _ OnSite Environmental, Inc. 14648 NE 95" Street, Redmond, WA 98052 (425) 883-3881

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

DIESEL AND HEAVY OIL RANGE ORGANICS

NWTPH-Dx
Matrix:  Soll
Units: mg/Kg (ppm)

Date Date

Analyte Result PQL Method Prepared Analyzed
Client ID: LW-SB101-S1-1.0
Laboratory ID: 08-031-01
Diesel Range Organics ND 26 NWTPH-Dx 8-7-20 8-7-20
Lube Oil 120 53 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 101 50-150
Client ID: LW-SB101-S2-10.5
Laboratory ID: 08-031-02
Diesel Range Organics ND 31 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 62 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl 96 50-150
Client ID: LW-SB101-S3-13.5
Laboratory ID: 08-031-03
Diesel Range Organics ND 30 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 60 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 98 50-150
Client ID: LW-SB102-S1-1.0
Laboratory ID: 08-031-04
Diesel Range Organics 31 27 NWTPH-Dx 8-7-20 8-7-20
Lube Oil 770 54 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 105 50-150
Client ID: LW-SB102-S2-8.0
Laboratory ID: 08-031-05
Diesel Range Organics ND 31 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 61 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 96 50-150
Client ID: LW-SB102-S3-11.0
Laboratory ID: 08-031-06
Diesel Range Organics ND 32 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 64 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl 92 50-150

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881
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This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

DIESEL AND HEAVY OIL RANGE ORGANICS

NWTPH-Dx
Matrix:  Soll
Units: mg/Kg (ppm)

Date Date

Analyte Result PQL Method Prepared Analyzed
Client ID: LW-SB103-S1-1.0
Laboratory ID: 08-031-07
Diesel Range Organics ND 26 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 53 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 94 50-150
Client ID: LW-SB103-S2-7.3
Laboratory ID: 08-031-08
Diesel Range Organics ND 30 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 61 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl 98 50-150
Client ID: LW-SB103-S3-11.0
Laboratory ID: 08-031-09
Diesel Range Organics ND 30 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 60 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 84 50-150
Client ID: LW-SB104-S1-1.5
Laboratory ID: 08-031-10
Diesel Range Organics 29 28 NWTPH-Dx 8-7-20 8-7-20
Lube Oil 170 56 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 91 50-150
Client ID: LW-SB104-S2-5.0
Laboratory ID: 08-031-11
Diesel Range Organics ND 31 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 63 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 91 50-150
Client ID: LW-SB104-S3-10.0
Laboratory ID: 08-031-12
Diesel Range Organics ND 37 NWTPH-Dx 8-7-20 8-7-20
Lube QOil 76 75 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl 86 50-150

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

DIESEL AND HEAVY OIL RANGE ORGANICS

NWTPH-Dx
Matrix:  Soll
Units: mg/Kg (ppm)

Date Date

Analyte Result PQL Method Prepared Analyzed
Client ID: LW-SB105-S1-1.5
Laboratory ID: 08-031-13
Diesel Range Organics ND 27 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 54 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 92 50-150
Client ID: LW-SB105-S2-7.0
Laboratory ID: 08-031-14
Diesel Range Organics ND 33 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 65 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl 91 50-150
Client ID: LW-SB105-S3-12.0
Laboratory ID: 08-031-15
Diesel Range Organics ND 33 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 65 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 101 50-150
Client ID: LW-SB106-S1-2.0
Laboratory ID: 08-031-16
Diesel Range Organics ND 34 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 68 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 96 50-150
Client ID: LW-SB106-S2-8.0
Laboratory ID: 08-031-17
Diesel Range Organics ND 32 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 63 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 97 50-150
Client ID: LW-SB106-S3-11.5
Laboratory ID: 08-031-18
Diesel Range Organics ND 30 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 60 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl 91 50-150

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881
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This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

DIESEL AND HEAVY OIL RANGE ORGANICS

NWTPH-Dx
QUALITY CONTROL
Matrix: Soil
Units:  mg/Kg (ppm)
Date Date

Analyte Result PQL Method Prepared Analyzed Flags
METHOD BLANK
Laboratory ID: MBO0807S2
Diesel Range Organics ND 25 NWTPH-Dx 8-7-20 8-7-20
Lube Oil Range Organics ND 50 NWTPH-Dx 8-7-20 8-7-20
Surrogate: Percent Recovery Control Limits
o-Terphenyl! 108 50-150

Source  Percent Recovery RPD
Analyte Result Spike Level Result Recovery Limits RPD Limit Flags
DUPLICATE
Laboratory ID: 08-031-07

ORIG  DUP

Diesel Range ND ND NA NA NA NA NA NA
Lube Oil Range ND ND NA NA NA NA NA NA
Surrogate:
o-Terphenyl! 94 92 50-150

m _ OnSite Environmental, Inc. 14648 NE 95" Street, Redmond, WA 98052 (425) 883-3881

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB101-S1-1.0
Laboratory ID: 08-031-01
Naphthalene 0.060 0.035 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.035 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene 0.074 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene 0.050 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene 0.065 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene 0.45 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene 0.14 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene 0.57 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene 0.59 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene 0.32 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene 0.48 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene 0.64 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene 0.16 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene 0.33 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene 0.23 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene 0.046 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,ilperylene 0.24 0.035 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 73 46 - 113
Pyrene-d10 72 45-114
Terphenyl-d14 78 49-121

m _ OnSite Environmental, Inc. 14648 NE 95" Street, Redmond, WA 98052 (425) 883-3881

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB101-S2-10.5
Laboratory ID: 08-031-02
Naphthalene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 73 46 - 113
Pyrene-d10 70 45-114
Terphenyl-d14 70 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881
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This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB101-S3-13.5
Laboratory ID: 08-031-03
Naphthalene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 67 46 - 113
Pyrene-d10 64 45-114
Terphenyl-d14 70 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881
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This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

10

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB102-S1-1.0
Laboratory ID: 08-031-04
Naphthalene ND 0.036 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.036 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene 0.089 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene 0.14 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene 0.17 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene 0.044 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene 0.058 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene 0.070 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene 0.051 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene 0.040 0.036 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 81 46 - 113
Pyrene-d10 73 45-114
Terphenyl-d14 79 49-121
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This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM
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Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB102-S2-8.0
Laboratory ID: 08-031-05
Naphthalene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 67 46 - 113
Pyrene-d10 72 45-114
Terphenyl-d14 72 49-121
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This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM
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Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB102-S3-11.0
Laboratory ID: 08-031-06
Naphthalene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0085 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 70 46 - 113
Pyrene-d10 70 45-114
Terphenyl-d14 78 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

13

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB103-S1-1.0
Laboratory ID: 08-031-07
Naphthalene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0070 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 76 46 - 113
Pyrene-d10 74 45-114
Terphenyl-d14 80 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

14

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB103-S2-7.3
Laboratory ID: 08-031-08
Naphthalene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0081 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 75 46 - 113
Pyrene-d10 72 45-114
Terphenyl-d14 76 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

15

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB103-S3-11.0
Laboratory ID: 08-031-09
Naphthalene 0.014 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene 0.069 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene 0.014 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 70 46 - 113
Pyrene-d10 74 45-114
Terphenyl-d14 75 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

16

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB104-S1-1.5
Laboratory ID: 08-031-10
Naphthalene 0.041 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene 0.054 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene 0.030 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene 0.0087 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene 0.072 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene 0.013 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene 0.043 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene 0.042 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene 0.016 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene 0.024 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene 0.020 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene 0.012 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene 0.010 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene 0.011 0.0075 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 65 46 - 113
Pyrene-d10 62 45-114
Terphenyl-d14 68 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

17

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB104-S2-5.0
Laboratory ID: 08-031-11
Naphthalene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0083 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 66 46 - 113
Pyrene-d10 71 45-114
Terphenyl-d14 75 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

18

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB104-S3-10.0
Laboratory ID: 08-031-12
Naphthalene 0.013 0.010 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.010 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 64 46 - 113
Pyrene-d10 63 45-114
Terphenyl-d14 68 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

19

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB105-S1-1.5
Laboratory ID: 08-031-13
Naphthalene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0072 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 71 46 - 113
Pyrene-d10 65 45-114
Terphenyl-d14 71 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

20

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB105-S2-7.0
Laboratory ID: 08-031-14
Naphthalene 0.058 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene 0.027 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene 0.019 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene 0.020 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 54 46 - 113
Pyrene-d10 55 45-114
Terphenyl-d14 58 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

21

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB105-S3-12.0
Laboratory ID: 08-031-15
Naphthalene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0087 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 73 46 - 113
Pyrene-d10 74 45-114
Terphenyl-d14 76 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

22

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB106-S1-2.0
Laboratory ID: 08-031-16
Naphthalene 0.24 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene 0.089 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene 0.079 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene 0.033 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene 0.13 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene 0.040 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene 0.027 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene 0.021 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene 0.014 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0091 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 62 46 - 113
Pyrene-d10 63 45-114
Terphenyl-d14 77 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

23

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB106-S2-8.0
Laboratory ID: 08-031-17
Naphthalene 0.015 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0084 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 68 46 - 113
Pyrene-d10 68 45-114
Terphenyl-d14 69 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

24

Matrix:  Soil
Units: mg/Kg

Date Date
Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB106-S3-11.5
Laboratory ID: 08-031-18
Naphthalene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0080 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 74 46 - 113
Pyrene-d10 71 45-114
Terphenyl-d14 73 49-121

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

PAHs EPA 8270E/SIM

25

QUALITY CONTROL
Matrix: Soil
Units: mg/Kg

Date Date

Analyte Result PQL Method Prepared Analyzed Flags
METHOD BLANK
Laboratory ID: MB0806S1
Naphthalene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
2-Methylnaphthalene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
1-Methylnaphthalene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthylene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Acenaphthene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Fluorene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Phenanthrene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Anthracene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Fluoranthene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Pyrene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]anthracene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Chrysene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[b]fluoranthene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Benzo(j,k)fluoranthene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[a]pyrene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Indeno(1,2,3-c,d)pyrene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Dibenz[a,h]anthracene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Benzo[g,h,i]perylene ND 0.0067 EPA 8270E/SIM 8-6-20 8-6-20
Surrogate: Percent Recovery Control Limits
2-Fluorobiphenyl 77 46 - 113
Pyrene-d10 78 45-114
Terphenyl-d14 80 49-121

m _ OnSite Environmental, Inc. 14648 NE 95" Street, Redmond, WA 98052 (425) 883-3881

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



26

Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031
Project: 190239

PAHs EPA 8270E/SIM

QUALITY CONTROL
Matrix: Soil
Units: mg/Kg
Source Percent Recovery RPD
Analyte Result Spike Level Result Recovery Limits RPD  Limit Flags
MATRIX SPIKES
Laboratory ID: 08-031-07
MS MSD MS  MSD MS MSD
Naphthalene 0.0689 0.0737 0.0833 0.0833 ND 83 88 51-115 7 26
Acenaphthylene 0.0693 0.0730 0.0833 0.0833 ND 83 88 53 - 121 5 24
Acenaphthene 0.0705 0.0761 0.0833 0.0833 ND 85 91 52-121 8 25
Fluorene 0.0698 0.0724 0.0833 0.0833 ND 84 87 58 - 127 4 23
Phenanthrene 0.0712 0.0723 0.0833 0.0833 ND 85 87 46 - 129 2 28
Anthracene 0.0729 0.0731 0.0833 0.0833 ND 88 88 57 -124 0 21
Fluoranthene 0.0715 0.0700 0.0833 0.0833 ND 86 84 46 - 136 2 29
Pyrene 0.0685 0.0676 0.0833 0.0833 ND 82 81 41-136 1 32
Benzo[a]anthracene 0.0906 0.0857 0.0833 0.0833 ND 109 103 56-136 6 25
Chrysene 0.0750 0.0767 0.0833 0.0833 ND 90 92 49 - 130 2 22
Benzo[b]fluoranthene  0.0758 0.0708 0.0833 0.0833 ND 91 85 51-135 7 26
Benzo(j,k)fluoranthene 0.0733 0.0726 0.0833 0.0833 ND 88 87 56 - 124 1 23
Benzo[a]pyrene 0.0762 0.0758 0.0833 0.0833 ND 91 9 54 - 133 1 26
Indeno(1,2,3-c,d)pyrene 0.0805 0.0767 0.0833 0.0833 ND 97 92 52-134 5 20
Dibenz[a,h]anthracene 0.0769 0.0742 0.0833 0.0833 ND 92 89 58 - 127 4 17
Benzo[g,h,ilperylene 0.0772 0.0745 0.0833 0.0833 ND 93 89 54 - 129 4 21
Surrogate:
2-Fluorobiphenyl 73 78 46 - 113
Pyrene-d10 74 72 45-114
Terphenyl-d14 78 78 49 - 121

m _ OnSite Environmental, Inc. 14648 NE 95" Street, Redmond, WA 98052 (425) 883-3881

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

TOTAL METALS

27

EPA 6010D/7471B
Matrix:  Soil
Units: mg/Kg (ppm)

Date Date

Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB101-S1-1.0
Laboratory ID: 08-031-01
Arsenic ND 10 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.52 EPA 6010D 8-5-20 8-5-20
Chromium 21 0.52 EPA 6010D 8-5-20 8-5-20
Copper 24 1.0 EPA 6010D 8-5-20 8-5-20
Lead 120 5.2 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.26 EPA 7471B 8-7-20 8-7-20
Nickel 18 2.6 EPA 6010D 8-5-20 8-5-20
Zinc 130 2.6 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB101-S2-10.5
Laboratory ID: 08-031-02
Arsenic ND 12 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.62 EPA 6010D 8-5-20 8-5-20
Chromium 17 0.62 EPA 6010D 8-5-20 8-5-20
Copper 10 1.2 EPA 6010D 8-5-20 8-5-20
Lead ND 6.2 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.31 EPA 7471B 8-7-20 8-7-20
Nickel 22 3.1 EPA 6010D 8-5-20 8-5-20
Zinc 36 3.1 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB101-S3-13.5
Laboratory ID: 08-031-03
Arsenic ND 12 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.60 EPA 6010D 8-5-20 8-5-20
Chromium 29 0.60 EPA 6010D 8-5-20 8-5-20
Copper 25 1.2 EPA 6010D 8-5-20 8-5-20
Lead ND 6.0 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.30 EPA 7471B 8-7-20 8-7-20
Nickel 34 3.0 EPA 6010D 8-5-20 8-5-20
Zinc 44 3.0 EPA 6010D 8-5-20 8-5-20

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

TOTAL METALS

28

EPA 6010D/7471B
Matrix:  Soil
Units: mg/Kg (ppm)

Date Date

Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB102-S1-1.0
Laboratory ID: 08-031-04
Arsenic ND 11 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.54 EPA 6010D 8-5-20 8-5-20
Chromium 31 0.54 EPA 6010D 8-5-20 8-5-20
Copper 34 11 EPA 6010D 8-5-20 8-5-20
Lead 74 5.4 EPA 6010D 8-5-20 8-5-20
Mercury 1.2 0.54 EPA 7471B 8-7-20 8-7-20
Nickel 34 27 EPA 6010D 8-5-20 8-5-20
Zinc 65 2.7 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB102-S2-8.0
Laboratory ID: 08-031-05
Arsenic ND 12 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.61 EPA 6010D 8-5-20 8-5-20
Chromium 13 0.61 EPA 6010D 8-5-20 8-5-20
Copper 5.8 1.2 EPA 6010D 8-5-20 8-5-20
Lead ND 6.1 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.30 EPA 7471B 8-7-20 8-7-20
Nickel 14 3.0 EPA 6010D 8-5-20 8-5-20
Zinc 16 3.0 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB102-S3-11.0
Laboratory ID: 08-031-06
Arsenic ND 13 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.64 EPA 6010D 8-5-20 8-5-20
Chromium 17 0.64 EPA 6010D 8-5-20 8-5-20
Copper 6.4 1.3 EPA 6010D 8-5-20 8-5-20
Lead ND 6.4 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.32 EPA 7471B 8-7-20 8-7-20
Nickel 17 3.2 EPA 6010D 8-5-20 8-5-20
Zinc 21 3.2 EPA 6010D 8-5-20 8-5-20

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

TOTAL METALS

29

EPA 6010D/7471B
Matrix:  Soil
Units: mg/Kg (ppm)

Date Date

Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB103-S1-1.0
Laboratory ID: 08-031-07
Arsenic ND 11 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.53 EPA 6010D 8-5-20 8-5-20
Chromium 14 0.53 EPA 6010D 8-5-20 8-5-20
Copper 23 11 EPA 6010D 8-5-20 8-5-20
Lead ND 53 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.26 EPA 7471B 8-7-20 8-7-20
Nickel 17 2.6 EPA 6010D 8-5-20 8-5-20
Zinc 51 2.6 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB103-S2-7.3
Laboratory ID: 08-031-08
Arsenic ND 12 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.60 EPA 6010D 8-5-20 8-5-20
Chromium 17 0.60 EPA 6010D 8-5-20 8-5-20
Copper 14 1.2 EPA 6010D 8-5-20 8-5-20
Lead ND 6.0 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.30 EPA 7471B 8-7-20 8-7-20
Nickel 24 3.0 EPA 6010D 8-5-20 8-5-20
Zinc 63 3.0 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB103-S3-11.0
Laboratory ID: 08-031-09
Arsenic ND 12 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.60 EPA 6010D 8-5-20 8-5-20
Chromium 26 0.60 EPA 6010D 8-5-20 8-5-20
Copper 16 1.2 EPA 6010D 8-5-20 8-5-20
Lead ND 6.0 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.30 EPA 7471B 8-7-20 8-7-20
Nickel 23 3.0 EPA 6010D 8-5-20 8-5-20
Zinc 34 3.0 EPA 6010D 8-5-20 8-5-20

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

TOTAL METALS

30

EPA 6010D/7471B
Matrix:  Soil
Units: mg/Kg (ppm)

Date Date

Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB104-S1-1.5
Laboratory ID: 08-031-10
Arsenic ND 11 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.56 EPA 6010D 8-5-20 8-5-20
Chromium 58 0.56 EPA 6010D 8-5-20 8-5-20
Copper 30 11 EPA 6010D 8-5-20 8-5-20
Lead 18 5.6 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.28 EPA 7471B 8-7-20 8-7-20
Nickel 32 2.8 EPA 6010D 8-5-20 8-5-20
Zinc 55 2.8 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB104-S2-5.0
Laboratory ID: 08-031-11
Arsenic ND 13 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.63 EPA 6010D 8-5-20 8-5-20
Chromium 16 0.63 EPA 6010D 8-5-20 8-5-20
Copper 7.0 1.3 EPA 6010D 8-5-20 8-5-20
Lead ND 6.3 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.31 EPA 7471B 8-7-20 8-7-20
Nickel 15 3.1 EPA 6010D 8-5-20 8-5-20
Zinc 18 3.1 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB104-S3-10.0
Laboratory ID: 08-031-12
Arsenic ND 15 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.75 EPA 6010D 8-5-20 8-5-20
Chromium 38 0.75 EPA 6010D 8-5-20 8-5-20
Copper 35 1.5 EPA 6010D 8-5-20 8-5-20
Lead 19 7.5 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.37 EPA 7471B 8-7-20 8-7-20
Nickel 42 3.7 EPA 6010D 8-5-20 8-5-20
Zinc 75 3.7 EPA 6010D 8-5-20 8-5-20

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

TOTAL METALS

31

EPA 6010D/7471B
Matrix:  Soil
Units: mg/Kg (ppm)

Date Date

Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB105-S1-1.5
Laboratory ID: 08-031-13
Arsenic ND 11 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.54 EPA 6010D 8-5-20 8-5-20
Chromium 19 0.54 EPA 6010D 8-5-20 8-5-20
Copper 16 11 EPA 6010D 8-5-20 8-5-20
Lead ND 5.4 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.27 EPA 7471B 8-7-20 8-7-20
Nickel 25 27 EPA 6010D 8-5-20 8-5-20
Zinc 26 2.7 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB105-S2-7.0
Laboratory ID: 08-031-14
Arsenic ND 13 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.65 EPA 6010D 8-5-20 8-5-20
Chromium 26 0.65 EPA 6010D 8-5-20 8-5-20
Copper 49 1.3 EPA 6010D 8-5-20 8-5-20
Lead 66 6.5 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.33 EPA 7471B 8-7-20 8-7-20
Nickel 33 3.3 EPA 6010D 8-5-20 8-5-20
Zinc 110 3.3 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB105-S3-12.0
Laboratory ID: 08-031-15
Arsenic ND 13 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.65 EPA 6010D 8-5-20 8-5-20
Chromium 15 0.65 EPA 6010D 8-5-20 8-5-20
Copper 10 1.3 EPA 6010D 8-5-20 8-5-20
Lead ND 6.5 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.33 EPA 7471B 8-7-20 8-7-20
Nickel 22 3.3 EPA 6010D 8-5-20 8-5-20
Zinc 22 3.3 EPA 6010D 8-5-20 8-5-20

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881
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This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

TOTAL METALS

32

EPA 6010D/7471B
Matrix:  Soil
Units: mg/Kg (ppm)

Date Date

Analyte Result PQL Method Prepared Analyzed Flags
Client ID: LW-SB106-S1-2.0
Laboratory ID: 08-031-16
Arsenic ND 14 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.68 EPA 6010D 8-5-20 8-5-20
Chromium 150 0.68 EPA 6010D 8-5-20 8-5-20
Copper 650 1.4 EPA 6010D 8-5-20 8-5-20
Lead 140 6.8 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.34 EPA 7471B 8-7-20 8-7-20
Nickel 28 34 EPA 6010D 8-5-20 8-5-20
Zinc 230 34 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB106-S2-8.0
Laboratory ID: 08-031-17
Arsenic ND 13 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.63 EPA 6010D 8-5-20 8-5-20
Chromium 17 0.63 EPA 6010D 8-5-20 8-5-20
Copper 7.7 1.3 EPA 6010D 8-5-20 8-5-20
Lead ND 6.3 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.32 EPA 7471B 8-7-20 8-7-20
Nickel 17 3.2 EPA 6010D 8-5-20 8-5-20
Zinc 22 3.2 EPA 6010D 8-5-20 8-5-20
Client ID: LW-SB106-S3-11.5
Laboratory ID: 08-031-18
Arsenic ND 12 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.60 EPA 6010D 8-5-20 8-5-20
Chromium 14 0.60 EPA 6010D 8-5-20 8-5-20
Copper 13 1.2 EPA 6010D 8-5-20 8-5-20
Lead ND 6.0 EPA 6010D 8-5-20 8-5-20
Mercury ND 0.30 EPA 7471B 8-7-20 8-7-20
Nickel 21 3.0 EPA 6010D 8-5-20 8-5-20
Zinc 28 3.0 EPA 6010D 8-5-20 8-5-20

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881

L

This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031
Project: 190239

TOTAL METALS

33

EPA 6010D/7471B
QUALITY CONTROL
Matrix: Soil
Units:  mg/Kg (ppm)
Date Date
Analyte Result PQL Method Prepared Analyzed Flags
METHOD BLANK
Laboratory ID: MBO0805SM2
Arsenic ND 10 EPA 6010D 8-5-20 8-5-20
Cadmium ND 0.50 EPA 6010D 8-5-20 8-5-20
Chromium ND 0.50 EPA 6010D 8-5-20 8-5-20
Copper ND 1.0 EPA 6010D 8-5-20 8-5-20
Lead ND 5.0 EPA 6010D 8-5-20 8-5-20
Nickel ND 25 EPA 6010D 8-5-20 8-5-20
Zinc ND 2.5 EPA 6010D 8-5-20 8-5-20
Laboratory ID: MB0807S1
Mercury ND 0.25 EPA 7471B 8-7-20 8-7-20

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881
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This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

TOTAL METALS

34

EPA 6010D/7471B
QUALITY CONTROL
Matrix: Soil
Units:  mg/Kg (ppm)
Source Percent Recovery RPD
Analyte Result Spike Level  Result Recovery Limits RPD  Limit Flags
DUPLICATE
Laboratory ID: 07-031-07
ORIG  DUP
Arsenic ND ND NA NA NA NA NA 20
Cadmium ND ND NA NA NA NA NA 20
Chromium 12.9 11.9 NA NA NA NA 8 20
Copper 21.7 225 NA NA NA NA 3 20
Lead ND ND NA NA NA NA NA 20
Nickel 16.2 16.0 NA NA NA NA 1 20
Zinc 48.5 50.9 NA NA NA NA 5 20
Laboratory ID: 07-031-07
Mercury ND ND NA NA NA NA NA 20
MATRIX SPIKES
Laboratory ID: 07-031-07
MS MSD MS MSD MS MSD
Arsenic 82.4 85.3 100 100 ND 82 85 75-125 3 20
Cadmium 421 43.4 50.0 50.0 ND 84 87 75-125 3 20
Chromium 101 102 100 100 12.9 88 89 75-125 0 20
Copper 64.6 66.7 50.0 50.0 21.7 86 90 75-125 3 20
Lead 230 234 250 250 ND 92 93 75-125 2 20
Nickel 103 105 100 100 16.2 87 89 75-125 2 20
Zinc 133 137 100 100 48.5 84 89 75-125 4 20
Laboratory ID: 07-031-07
Mercury 0.483 0.544 0.500 0.500 0.0255 92 104 80-120 12 20
SPIKE BLANK
Laboratory ID: SB0805SM2
Arsenic 83.6 100 N/A 84 80-120
Cadmium 42.8 50.0 N/A 86 80-120
Chromium 90.9 100 N/A 91 80-120
Copper 44.9 50.0 N/A 90 80-120
Lead 243 250 N/A 97 80-120
Nickel 93.9 100 N/A 94 80-120
Zinc 85.2 100 N/A 85 80-120
Laboratory ID: SB0807S1
Mercury 0.512 0.500 N/A 102 80-120

m _ OnSite Environmental, Inc. 14648 NE g5t Street, Redmond, WA 98052 (425) 883-3881
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This report pertains to the samples analyzed in accordance with the chain of custody,
and is intended only for the use of the individual or company to whom it is addressed.



Date of Report: August 13, 2020
Samples Submitted: August 5, 2020
Laboratory Reference: 2008-031

Project: 190239

% MOISTURE

Date
Client ID Lab ID % Moisture Analyzed
LW-SB101-S1-1.0 08-031-01 5 8-6-20
LW-SB101-S2-10.5 08-031-02 19 8-6-20
LW-SB101-S3-13.5 08-031-03 17 8-6-20
LW-SB102-S1-1.0 08-031-04 7 8-6-20
LW-SB102-S2-8.0 08-031-05 18 8-6-20
LW-SB102-S3-11.0 08-031-06 21 8-6-20
LW-SB103-S1-1.0 08-031-07 5 8-6-20
LW-SB103-S2-7.3 08-031-08 17 8-6-20
LW-SB103-S3-11.0 08-031-09 16 8-6-20
LW-SB104-S1-1.5 08-031-10 1" 8-6-20
LW-SB104-S2-5.0 08-031-11 20 8-6-20
LW-SB104-S3-10.0 08-031-12 33 8-6-20
LW-SB105-S1-1.5 08-031-13 7 8-6-20
LW-SB105-S2-7.0 08-031-14 23 8-6-20
LW-SB105-S3-12.0 08-031-15 23 8-6-20
LW-SB106-S1-2.0 08-031-16 27 8-6-20
LW-SB106-S2-8.0 08-031-17 21 8-6-20
LW-SB106-S3-11.5 08-031-18 17 8-6-20
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-

MR gnsire
Environmental Inc.
Data Qualifiers and Abbreviations
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data.
B - The analyte indicated was also found in the blank sample.

C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are
within five times the quantitation limit.

E - The value reported exceeds the quantitation range and is an estimate.
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds.

H - The analyte indicated is a common laboratory solvent and may have been introduced during sample
preparation, and be impacting the sample result.

| - Compound recovery is outside of the control limits.
J - The value reported was below the practical quantitation limit. The value is an estimate.

K - Sample duplicate RPD is outside control limits due to sample inhomogeneity. The sample was
re-extracted and re-analyzed with similar results.

L - The RPD is outside of the control limits.

M - Hydrocarbons in the gasoline range are impacting the diesel range result.

M1 - Hydrocarbons in the gasoline range (toluene-naphthalene) are present in the sample.

N - Hydrocarbons in the lube oil range are impacting the diesel range result.

N1 - Hydrocarbons in diesel range are impacting lube oil range results.

O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result.
P - The RPD of the detected concentrations between the two columns is greater than 40.

Q - Surrogate recovery is outside of the control limits.

S - Surrogate recovery data is not available due to the necessary dilution of the sample.

T - The sample chromatogram is not similar to a typical

U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
U1 - The practical quantitation limit is elevated due to interferences present in the sample.

V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects.

W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects.

X - Sample extract treated with a mercury cleanup procedure.

X1- Sample extract treated with a sulfuric acid/silica gel cleanup procedure.

Y - The calibration verification for this analyte exceeded the 20% drift specified in methods 8260 & 8270, and
therefore the reported result should be considered an estimate. The overall performance of the calibration
verification standard met the acceptance criteria of the method.

Z -

ND - Not Detected at PQL
PQL - Practical Quantitation Limit
RPD - Relative Percent Difference

36
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APPENDIX C: LIGNIN PARCEL ZONING REPORT
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2006 - PoB Millworks IPG
Lignin Parcel Zoning Report

Site Boundary According to 2019 Port - Millworks Agreement:
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2. Lignin Site Information

Part of Parcel No. 38033008066

PN _ Site Areas
, ~ Total Parcel (ft): 2,227,826 ft°

200,370 Tt

Lignin Site Area Study



Appendices

1. Neighborhood & Zoning (BMC 20.00.031)

Neighborhood: City Center

Zoning: Area 6 - Waterfront District Urban Village - See BMC 20.37.400

Use Qualifier: Waterfront District

Special Conditions: Shoreline

3 % "y i "."o‘ 4
% R T ’~.“ pia'e LETTERED VNG S
4 % 3 %4 N STREETSNH © %,

.}.‘.-

atu.mc»wk‘-q:; v
*,
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BMC 20.00.031 - City Center Zoning
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Waterfront District Urban Village - Boundary and Land Uses

BMC 20.37.400

-

October 2018
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Waterfront District Urban Village - Uses
Excerpts from BMC 20.37.420

A.8 Shoreline Master Plan Program. Specific uses allowed in Table 20.37.420-A may be
restricted by the shoreline masterplan

Permitted and Conditional Land uses (*Footnotes Page 7)

Permitted Conditional

Note: See Table 20.37.420-A for more detail

Land Use Classification

Commercial
Mixed Use

A. RESIDENTIAL USES

. Short-term Rentals

. Confidential shelters

. Hotel, motel and hostel

*1

. Residential Uses

*1

. Night watchman or caretaker quarters

Certain interim housing

. COMMERCIAL

Adult Entertainment

Commercial Recreation

Crematory

Day Care

. Day Treatment Center

. Drinking Establishment

Nlov|u|a|w|N=|m|o|u|A|wN|=

. Drive-up / drive-through facilities (Bank tellers, food, beverage, car
washes.)

8.

Eating Establishment

9.

Live/lwork Unit

10. Motor Vehicle Sales

*7

11. Nightclubs

12. Offices

13. Electronic / Furniture Repair

*2

14. Retail sales

15. Personal Services

16. Service Stations

17. Water-related and water-depended commercial recreation and
transportation.

C.

HEALTH CARE

1.

Doctor, dentist, medical and therapy

2.

Medical Care Facility

3.

Service Care

4.

Veterinary Service

*2
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Land Use Classification

Commercial
Mixed Use

D. PUBLIC AND SEMI-PUBLIC ASSEMBLY

1. Aquarium, Interpretive center, library

2. Art Gallery, art school and art studio

3. Auditorium, Stadium, Theatre

4. Church and house of worship

5. Community Center

6. Convention Center

7. Institution of Higher Education

8. Neighborhood Club and Activity Center

9. Park, Trail, Playground

10. Passenger Terminal

11. Private Club and Lodge

12. Public Building and Use

13. School

. INDUSTRIAL

. Automobile Repair

. Automobile Wrecking

. Commercial Power generation

Hazardous Waste Treatment

. Manufacture and Assembly

*2

. Mini Storage Facility

*8

. Monument and Stone Works

. Repair of Large Equipment

wlo|N|o|n|AWN|=|m

. Warehousing, Wholesaling and freight operation.

10. Water-related industrial uses. (aquaculture, barge loading facility,
boat/ship building, boat repair, dry dock, net repair, seafood processing,
cargo terminal, web house, and offices supporting the same)

F. MISCELLANEOUS USES

. Adaptive uses for historic register buildings

. Agricultural Nursery

. Community Gardens

Community Public Facilities

. Parking Facility

. Parking Facility (Retail)

. Public Utilities on Private Property

. Public Utilities in Public Right-of-Way

I INESIEN TN RS

. District Specific Utilities

*9

10. Recreational vehicle park

11. Recycling Collection and Processing

12. Recycling and Refuse Collection Processing Center

*3

13. Wireless Communications

14. Certain Temporary Homeless Shelters
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*Footnotes Outlined Above - See Table 20.37.420 - A for more detail

(1) Residential units or hotel rooms may not occupy the street level frontage on
Granary Avenue or W. Laurel Street.

(2) Provided noise, smell and other impacts are internalized within an enclosed
structure.

(3) Facilities shall be sized and designed to collect waste from residents, businesses and
visitors to the waterfront district and shall not be used to collect or treat waste
imported from outside of the district.

(7) When entirely enclosed within a structure.
(8) The floor area devoted to mini-storage shall be less than 50 percent of the floor
area of other permitted use(s) on site, and mini-storage uses are prohibited on ground

level street frontages except for entry, office and similar active uses.

(9) As allowed through approval of a waterfront utility master plan.
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Waterfront District Urban Village:
Development Regulations (BMC 20.37.430)

B. Design Review: Is Required. See BMC 20.25
D. Minimum Lot Size: None
F. Setbacks:

F.1 Commercial Mixed-Use Subzone - There shall be no minimum yards or
building setbacks.

G. Maximum Building Height:

1. Maximum building heights within the waterfront district are shown on
Figure 20.37.430-A except as provided herein.

2. Height is measured per height definition No. 1. Exceptions:

a. Waterfront topography will be raised during construction in
conformance with requirements of the waterfront district planned
action ordinance (Chapter 16.30 BMC, Exhibit A) to account for sea
level rise and installation of public infrastructure. Existing grade shall
be that which is established with such fill activities when height is not
measured from an abutting city sidewalk.

b. A building may be divided into modules and stepped with height
measured on a per module basis to respond to topography on sloped
property.

3. Solar and wind power generating facilities may be permitted to exceed
maximum building height limits, provided they are not located within view
corridors.

4. View Corridors
a. See following graphic for view corridors and building heights.

b. Building height within view corridors is limited to 35 feet with the
exception of the Maple Street view corridor which is limited to 65 feet
upland from the tile tanks, and 35 feet waterward from the tile tanks.
Where view corridors fall within public rights-of-way, including the Bay
Street extension over the proposed parking garage, the view corridor
extends to the edge of the right-of-way. View corridors which do not
fall within public rights-of-way extend 30 feet on either side of the
centerline of the designated view corridor.
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¢. Height within view corridors is measured to the highest point of the
building or structure. Encroachment above the height limit into view
corridors by rooftop objects such as mechanical equipment, elevator
and stair shafts, smokestacks and ventilators is prohibited, other than
eaves, cornices, awnings, decks with see-through railings and other
similar features not exceeding four feet tall.

5. Properties within the jurisdiction of the shoreline master program are also
regulated by the height limits as defined in the shoreline master program. Where
conflicts arise, the more restrictive height applies.

6. Building height is further defined by building step backs, tall building floor plate
restrictions and tower location standards as specified in the applicable design
standards in BMC 20.25.080.
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Allowable Building Height and View Corridors: 150 ft
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BMC 20.3
Floor Area Ratios: Base =3/ Max =5
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H. Floor Area Ratio:

2b. Floor area transfer and bonuses outlined in Table 20.37.430-A provide the
opportunity to increase FAR on individual building sites in the commercial
mixed-use areas by a maximum of 2.0 FAR to the maximum FAR shown on
Figure 20.37.430-B.

4. Floor Area Bonus Options. Floor area bonus options summarized in Table
20.37.430-A and fully described in subsection (H)(4)(c) of this section are
offered as incentives to encourage facilities and amenities that implement the
waterfront district subarea plan.

a. Projects may use more than one bonus option unless specifically
stated otherwise; bonus floor area amounts are additive.

Bonus Option Floor Area Bonus

Minimum LEED Platinum or Living 2.0 FAR Bonus

Building Certification (or equivalent)

Public Plazas and Open Spaces Provide 1 square foot of public open
space; receive 2.5 square feet of building
space.

Affordable Housing Provide 1 square foot; receive 4 square
foot bonus.

Minimum LEED Gold Certification (or 1.0 FAR Bonus

equivalent)

Minimum LEED Silver Certification (or 0.5 FAR Bonus

equivalent)

Lake Whatcom Watershed Property Receive 1 square foot for each fee unit

Acquisition Program paid (See Lake Whatcom watershed
acquisition fee schedule.)

BMC(C 20.37.430 - A

¢. Bonus Options.
I. Public Plazas and Open Spaces. Floor area may be
transferred to and from any property within the waterfront
district when approved by the planning director, provided:

(A) The transferred floor area will result in the
provision of a public plaza or open space to remain
open to the public in accordance with park hours
established in BMC 8.04.040.

(B) For each square foot of base FAR allowed by the

development code transferred from an eligible site, two
and one-half square feet of bonus floor area are earned

12




Appendices

on the receiving site(s) up to a maximum of 1.0 FAR per
receiving site.

(C) The property owner(s) executes a covenant with the
city that is attached to and recorded with the deed of
both the site transferring and the site receiving the
floor area reflecting the respective increase and
decrease of potential floor area.

Il. Affordable Housing. Development which includes affordable
owner-occupied housing or affordable renter-occupied housing
which is ensured affordable for a period of not less than 50
years, or for a lesser period established in an adopted state or
federal affordable housing finance and monitoring program,
and documented through deed restriction and/or covenant,
and where such units’ affordability is ensured through
enforcement and monitoring by a public agency.

a. For each square foot of affordable housing, four
square feet of bonus floor area are earned, up to a
maximum of 0.5 FAR.

b. Affordable owner-occupied housing” means housing
units sold at a price affordable to households earning
no more than 100 percent of Bellingham's median
household income as published annually by the U.S.
Department of Housing and Urban Development
("HUD").

c. “Affordable renter-occupied housing” means housing
units rented to households earning no more than 80
percent of Bellingham’s household income as published
annually by HUD.

lll. Leadership in Energy and Environmental Design (LEED)
Certification or Living Building (or Equivalent). Buildings that
incorporate sustainable design may receive a graduated (0.5 to
2.0) FAR bonus. To qualify for this bonus, the proposed project
shall be certified by the planning director as a minimum LEED
silver, gold, platinum or living building challenge certification
(or equivalent).

1. Noise Level (BMC 20.37.430)

Noise Level Reduction required for residential. See BMC 20.37.430 | for more
information on Exterior Wall, Windows, Doors and Roof/Ceilings

13



Appendices

Sustainability (BMC 20.37.440)

See this section for Sustainability requirements. Highlights include light
pollution reduction, landscape irrigation, energy conservation, recycling
facilities, construction waste recycling, and district specific utilities.

Parking (BMC 20.37.450)

Residential

0.5 space per studio unit.
0.75 space per 1-bedroom unit

1.00 space per unit having 2 or more
bedrooms

Commercial and Institutional

1 space per 500 SF of gross floor area
used for offices, retail, services, eating
and drinking establishments, cultural or
education facilities and similar uses.

Industrial and Manufacturing

1 space per 5,000 square feet of gross
floor area or 1 per 2 employees (working
at the same time), whichever is greater.

Warehouse and Wholesale

1 space for every 20,000 square feet of
gross floor area or 1 per 2 employees
(working at the same time) whichever is
greater.

Mini-Storage

1 space for every 2,000 square feet of
storage area plus 3 spaces for the
manager’s office.

Marinas

See Shoreline Master Program

Boat Launches

See Shoreline Master Program

BMC(C 20.37.450 - A

See Section for options to reduce parking. Include Bike Parking per BMC 20.37.450 - G.

Landscaping (BMC 20.37.470)

See section for Landscaping Requirements

Signs (BMC 20.37.480)

See section for Sign Requirements

14
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3. Additional BMC Information

3a. Sub-Area Plan

The Waterfront District Sub-Area plan lays out objectives and design standards
for the further development of the Bellingham waterfront as a mixed-use area. This
plan was done in 2019 and is intended to amend the sub-area plan done in 2013. It
includes

3b. Heritage Trail Concept Plan

The Heritage Trail concept plan helps to outline how the historic aspects of the
waterfront district could be approached. Primary sections include insight on the history
of the waterfront and what can be preserved. Section 4.3.3 provides some
context/approach to the mill building.

3c¢. Precedent Study

Useful precedent studies of similar waterfront projects. Primarily focused on
the urban-design scape.

3d. Design Review (BMC 20.25.010-090)

3e. Waterfront District Planned Action BMC 16.30
This site is subject to BMC 16.30 which is a Planned Action. Further discussions

with the city are needed to understand the impact of this ordinance on the
project or the process to get a project built.

15
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APPENDIX D: AFFORDABLE HOUSING FEASIBILITY REPORT
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'mercy HOUSING

Port of Bellingham Lignin Parcel: Affordable Housing Feasibility Report
Mercy Housing Northwest
October 12, 2021

Background and Summary

In 2019, the Port of Bellingham was awarded an Integrated Planning Grant from the WA State Department of Ecology to
conduct analysis on the Lignin Parcel, an approximately 3.3 acre site in Bellingham’s Waterfront District. Mercy Housing
Northwest, an experienced non-profit owner, developer, and service provider, was engaged to assist with feasibility analysis for
affordable housing on the site, to include analysis on site conditions, programming, design approach and financing.

That analysis follows in the four sections below. Our full recommendations can be found at the conclusion of this report, and a
summary is listed below. The Port is also exploring other mixed-use functions possible at the site with the Whatcom
Community Foundation; our analysis in this report is limited to affordable housing development. We have determined the site
is a strong fit for the development of affordable housing, with the following recommendations:

1. Development Program: An 80-unit development, serving families at or below 60% AMI, with potential for mixed-use
community-serving space such as an Early Learning Center. Homeownership housing is another potential program
element; given the complexity of having two types of housing tenure in one project, additional feasibility analysis
beyond the scope of this report is needed.

2. Financing Strategy: A financing strategy based on the 4% Low Income Housing Tax Credits, accompanied by City of
Bellingham, State of Washington Housing Trust Fund, and tax-exempt permanent debt. Gap-filling strategies to be
identified for funding applications beginning in early 2021.

3. Need for Public Subsidy: Any affordable housing development will require significant public housing capital
resources. To produce housing for lower-wage working households, we estimate that the public resources required will
be $8-$10 million.

4. On-qgoing Coordination: Need for coordination with Port of Bellingham, City of Bellingham, and other key
stakeholders to contribute financial and staff resources to make affordable housing financially feasible.

5. Cost Efficient Design: Priority for cost-efficient, high-quality design to enable financial feasibility and create a vibrant
new building in the City’s central Waterfront District.

Site Evaluation

The Waterfront District is a critical part of the City’s center and also an area underqgoing significant redevelopment in recent
years. In partnership with RMC Architects, we have conducted a preliminary analysis of the site conditions and its suitability
for affordable family housing.

1. Land Use and Zoning
The site’s current land use and zoning is compatible with mixed use development, including multi-family residential
and compatible commercial uses. A pre-application meeting with the City will need to be scheduled to determine any
further site development challenges. See further analysis in Appendix C of report.

2. Parking and Access
Site planning is somewhat constrained by parking requirements, which require 1 stall for each 2- and 3-bedroom unit,
and 0.75 stalls for each 1-bedroom unit. Given the prohibitive cost of structured or below-ground parking, parking will
need to be accomplished at grade. Affordable housing and transit reductions are available to the site, and will need to
be pursued for the site to achieve a feasible density for development. Access to the site is only possible along Laurel
Street. As such, Laurel Street will need to be utilized for access for residents, quests, fire, and solid waste. Preliminary
analysis suggests that all required access can be accomplished, however it does require breaking up the Laurel Street
fagade for vehicle entrance. See further analysis in Section 3 of report.

3. Environmental Conditions
The site is contaminated and will need to be fully remediated prior to affordable housing development. The site is part
of the Georgia-Pacific West Site and more specifically the Chlor-Alkali area which was contaminated by a pulp and
tissue mill that operated at the site from 1926 to 2007. The site soil has high levels of mercury and petroleum, among
other contaminants. The Port of Bellingham and Department of Ecology are engaged on remediation planning for the
site. No environmental clean up costs have been included in the budget models that follow.
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4. Soils Conditions
No soils report was available for the project site at the time this report was drafted. However, given the project’s
location at the waterfront, we recommend geotechnical analysis be conducted as early as possible to understand soil
conditions and to inform project design, constructability, and cost.

5. Site Constraints
The site contains several restrictions that significantly constrain development potential.

*  RR & Sewer Easement: the eastern portion of the site includes a 55’ train operations and reserve easement
and a 20’ sewer easement. This restricts buildable area. Further investigation is needed to determine whether
this area can be used for surface parking.

*  View corridors: two view corridors run across the site, each restricting development height. The Commercial
Ave corridor runs along the east boundary of the site with a height restriction of 35". The Maple Street
corridor runs through the east portion of the site and has a height restriction of 65"

*  Slope & Sewer Easements: a 10’ slope easement runs along Laurel Street, and a 20’ sewer easement runs
along Cornwall Avenue.

*  Railroad: an active BNSF rail line, running north-south along the western portion of the site. This will not
impede site development but will require noise mitigation for residential use, which should be factored into
anticipated construction costs.

*  Inaddition, potential for a future BNSF line to the south could further impact development.

Program Opportunities

Based on the project site and preliminary conversations with the Port of Bellingham and project partners, we have focused our
efforts on evaluating affordable family housing serving a workforce population, primarily concentrated at or below 60% of
Area Median Income.

1. Site Context and Amenities
The project is well located for the development of affordable housing, including affordable family housing. The site is
immediately adjacent to Downtown Bellingham, with excellent access to retail, services, and amenities. See a
sampling of nearby amenities below.

Amenity Type Name Distance from Site
Grocery Store Community Co-op 0.5 miles
Produce Bellingham Farmer’s Market 0.2 miles
Household Items RiteAid 0.4 miles
Health Clinic Planned Parenthood 0.8 miles
Health Clinic Unity Care Bellingham 0.7 miles
Behavioral Health Wellsource Counseling 0.3 miles
Food Bank Bellingham Food Bank 0.9 miles
Social Service Provider Opportunity Council 0.1 miles
School Carl Cozier Elementary 1.I miles
School Whatcom Middle School 0.8 miles
School Bellingham High School 1.0 miles
Park Waypoint Park 0.4 miles
Park Maritime Heritage Park 0.5 miles

Despite the proximity of downtown, the current pedestrian connections will need to be improved to ensure adequate
access for future residents. We recommend further evaluation to determine if a connection can be made from the site
directly onto the Cornwall Avenue Bridge.

2. Housing need in Bellingham
There is great need for affordable housing in Bellingham. The City of Bellingham 2018-2022 Consolidated Plan
identifies cost burden as the most pressing issue in Bellingham: 43% of households in Bellingham are cost-burdened,
including 24% of households that are severely cost-burdened. The City’s Consolidated Plan and Comprehensive Plan
cite developing new permanent affordable units as key goals, particularly in high opportunity areas with good access
to jobs, schools, and transportation. In addition, the City identifies the need for housing with services to support
residents, as well as diversity in housing types including family housing.
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Potential for Mixed Use Development

The central location of this site in Bellingham’s core and the mixed-use zoning makes it a potential fit for a mixed-use
project. Our experience is that childcare, community space, or social service space are typically a good fit for family
housing. Although financing such spaces can be challenging, they provide an overall public benefit to the local
community and neighborhood. Given the significant need for childcare in Bellingham, and our experience successfully
integrating childcare spaces into housing projects, we believe this site could be a fit for a small Early Learning Center.
In addition to financial feasibility, a mixed-use proposal would need to be evaluated to ensure legal structure and
operations would align, and a project partner would need to be carefully selected for alignment in mission.

Potential for Affordable Homeownership Development

The project site would also be a potential fit for affordable homeownership development. A mix of housing tenure
types would provide additional opportunities for housing stability and wealth building. Mercy Housing Northwest
has had preliminary conversations with Kulshan Community Land Trust to explore the possibility of incorporating
10-20 units serving households earning up to 80-120% AMI as part of the residential project. The units would be
included in the residential building to capitalize on construction and community space efficiencies.

Homeownership development differs from rental development and typically has different timing, financing, and
structuring constraints. Different public and private financing sources would require that each housing element have
distinct ownership, achieved by creating a commercial condominium association. Additionally, the homeownership
units would need to be further conveyed to individual owners. How that might be achieved — potentially through a
cooperative — will require further exploration. Neither MHNW nor Kulshan have pursued this type of structure
before, and there are limited precedents and financing partners in the region. Further, both housing types are driven
by public funding deadlines, which can differ based on program. Funding timelines would need to be aligned to allow
the project to have all financing secured and start construction. Given these challenges, additional financing and
structuring analysis outside the scope of this report is needed to evaluate whether homeownership is feasible for this
project.

Preliminary Design Approach

I.

Cost Efficiency

Affordable housing is dependent on limited public funding resources, and good stewardship of those limited resources
enables the development of as much affordable housing as possible. Public funders typically establish a per unit or per
project cap for funding, and also evaluate projects on cost efficiency. Because of this, cost-efficient construction is a
very high priority for all affordable housing projects. Cost efficient construction is based on an efficient design and
programming approach.

In general, we seek to identify ways to create a cost-effective but high-quality design. Given the zoning and footprint
of this site, we believe a key starting point is to limit building height to four stories. This will allow cost-effective wood
framing for the entire building, while also creating a building at an urban scale that will fit in to the current (and
future) context of the downtown waterfront. In addition, a simple massing should be pursued, with architectural
treatments that will provide visual interest and welcoming atmosphere while maintaining a feasible budget.

We also recommend early involvement of a General Contractor to assist in the evaluation of building design.
Participation in the early stages of design can help identify basic design principals — such as stacking units and
standard dimensions to simplify construction and reduce waste — that greatly impact cost.

Sustainability
Environmental sustainability is a high priority for affordable housing, in order to reduce energy consumption and

ongoing operating costs. Given the public funding resources available in the City of Bellingham and Washington
State, the project will at baseline need to comply with the Evergreen Sustainable Design Standard, which includes
features such as efficient plumbing and lighting fixtures, enhanced building envelope, and enerqy efficient building
systems. Where financially feasible, other sustainable features could be evaluated to further improve the building’s
performance.

Program
Affordable housing projects typically include a small amount of non-unit spaces that includes community space,

property management offices, and services offices. We suggest including these spaces as ground floor spaces, providing
easy access to residents and helping to activate the ground floor. If non-residential space is incorporated into the
project, this space can also be on the ground floor, preferably in a street-fronting location along Laurel Avenue.
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In addition, open space is a key component of affordable housing projects, especially family projects. A playground or
play area is desirable. Given the configuration of the site, there is potential for open space in areas less suitable for
built spaces. Additionally, if non-residential space such as childcare is pursued, there is potential for sharing outdoor
spaces between uses.

Financing Strategies

I.

Financial Feasibility

We evaluated several financing strategies to determine what pathways exist for feasible affordable housing on this
site. MHNW has many years of experience in assembling financing for affordable housing and has utilized a wide
array of sources including: 4% and 9% Low Income Housing Tax Credits, tax-exempt bonds, WA State Housing
Trust Fund, HOME, CDBG, HUD 202/811, Section 8 Project Based Vouchers, Federal Home Loan Bank, and
conventional debt.

Because program and unit mix impact cost and funding sources and therefore overall feasibility, we have evaluated
multiple design and financing strategies, discussed in further detail below. However, our general baseline approach,
determined by site parameters and funding availability, was to evaluate an approximately both 80-unit and 120-unit
buildings with a mix of affordability (30-60% AMI) and unit types (1-3 bedrooms).

From there, we analyzed the impact of unit types, income levels, and financing types to evaluate different scenarios.
For each, we looked at timeline, funding competitiveness, project size, and overall feasibility to a balanced budget.

The primary financing we evaluated are 4% and 9% Low Income Housing Tax Credit, because that subsidy provides
the bulk of financing to an affordable housing project. Other funding sources - City of Bellingham HOME/Levy funds
and WA State Department of Commerce Housing Trust Fund dollars, as well a conventional permanent debt — were
considered in both scenarios.

Scenario 1: 9% credit

The 9% Low Income Housing Tax Credit is the more generous of the two tax credit programs, but because it provides
higher subsidy per unit, is more competitive and limited throughout the state. Because of this competitiveness, the
Housing Finance Agency that allocates credits prioritizes projects that serve the highest need populations, primarily
homeless.

a. Timeline:

The 9% credit evaluates projects in pools based on geographic location: King County, Metro Counties, and
Balance of State. Projects in Bellingham are included in the Metro Counties Pool, which includes Pierce,
Snohomish, Whatcom, Clark, and Spokane counties. Based on high competitiveness and lack of resources in
this pool in recent years, tax credit policy has been reformed to distribute credits among the counties, such
that each county receives enough allocation for one project each year. Based on this, Whatcom undergoes an
annual planning process to select the priority project for the 9% credit. A project has already been identified
for the December 2021 application; the earliest a Lignin site project could go ahead is 2022, and based on the
pipeline, the timing could be later.

* City Funding Application: January 2022

* State Funding Application: September 2022

* 9% Tax Credit Application: December 2022

* Close/Construction Start:  July 2023

b.  Competitiveness:
In addition to the need to be determined priority project as discussed in the timeline section above, projects
seeking 9% credits must also hit a minimum points threshold in the tax credit scoring criteria. This scoring is
heavily weighted toward projects with deep affordability levels or permanent supportive housing for
homeless households, as well as projects that achieve significant efficiencies and come in below the
development cost limits. Meeting this scoring threshold for a family project with incomes ranging up to 60%
AMI will be challenging.
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c.  Project Size:
Although Whatcom County is awarded a project each year, there is a limit to the amount of credits that
project may take. Based on costs in the Bellingham area and other available sources, this credit allocation
amount is best suited to a project size of around 50 units. This means that as project size grows, available
subsidy does not also increase on pace. Based on this, an 8o-unit project is more feasible than a larger
project.

d.  Overall Feasibility:
The Whatcom allocation restriction and the limitation of the subsidy to one project per year makes the 9%
tax credit a challenging fit both in terms of timeline and budget. If pursued, the project would likely be on a
longer timeline and with adjustments made to project concept. To evaluate 9% feasibility, we pursued a
concept with more restricted income levels: half at 30% AMI and half at 50% AMI, which would provide a
pathway to hitting the minimum threshold.

Based on that adjusted concept, the total gap for the 9% scenario, at 80 units, is $6.2 million. See attachment
for summary budget.

Scenario 2: 4% credit

The 4% Low Income Housing Tax Credit provides less subsidy per unit but is paired with tax-exempt bonds, allowing
projects to drive debt at a discounted rate. It is a program generally well-suited for workforce housing projects with
slightly higher affordability levels (averaging 50%-60% Area Median Income).

a. Timeline:

In the last several years, 4% tax credits/bonds have been awarded twice a year; early indication is that 2022
credits will only have one application cycle. Although competitiveness may impact timeline, the project could
apply as early as Q1 2022.

* City Funding Application: January 2021

* State Funding Application: September 2021

* 4% Tax Credit Application: February 2022

* Close/Construction Start: ~ August 2022

b.  Competitiveness:
The 4% tax credit/bond program is newly competitive in Washington State. Having historically been a
program aimed at workforce housing, the Housing Finance Agency has now added multiple, overlapping
priorities to achieve public benefit, including deeper affordability. Although the scoring is well-suited to
projects with a slightly higher income level mix, demand in the last several cycles has been high, resulting in
only the highest-scoring projects achieving awards. Several aspects of the project could make it competitive:
availability of other public resources to leverage, brownfield site, amenity-rich location, potentially for
mixed use. However, policy and scoring have been shifting in recent years, and so competitiveness will need
to be carefully managed for as the project moves forward.

c.  Project Size:
Because the 4% subsidy is a less robust subsidy than the 9% program, the incremental increase in tax credits
as a project adds units does not fully cover the cost of those added units. Other project sources are also
extremely limited in their ability to award more for a larger project (City of Bellingham) or are capped by a
per-project limit (State of WA). Based on this, the 80-unit project is most feasible.
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d.  Overall Feasibility:
The 4% offers several opportunities for a workforce project. Because the project is located in a HUD-
designated qualified census tract (QCT), it is eligible for a 130% boost in the amount of tax credits and is also
eligible to count non-residential spaces that serve the community (such as an early learning center or social
service space) to generate additional tax credits. In addition, the scoring of the program, designed to serve
slightly higher AMISs, is better aligned with this project concept. The higher AMIs enable to the project to
drive permanent debt and receive the benefit of the tax exempt bonds. Additionally, the open application
process of the 4% program, while still presenting challenges in competitiveness, likely provides the fastest
path to project start. To evaluate 4% feasibility, we pursued a concept with income levels at 30-60% AMI,
with an average of 50% AMI.

As proposed, the total gap for the 4% scenario, at 80 units, is $2.9 million. See attachment for summary
budget.

4. Operating and Rental Subsidy
Operating and project-based rental subsidy both offer a significant benefit to affordable housing projects by providing
additional income to the property that enables leveraging of additional debt. Unfortunately, there is no subsidy
available from the City or Bellingham Housing Authority at this time.

5. Mixed Use Project Financing
Financing a non-residential project component is challenging. Non-residential uses tend to have even fewer funding
sources than housing. For uses such as childcare, limited capital funds are available at the State level (through the
Early Learning Fund at the Department of Commerce) and the City level (City of Bellingham CDBG funds). In
addition, there are below market debt programs available through the Washington Community Reinvestment Act
(WCRA). However, due to funding constraints, non-residential spaces typically require significant sponsor or
philanthropic support, often limiting their size or their overall feasibility.

Recommendations

1. Advance design and planning for an approximately 8o-unit affordable mixed-use project
For the reasons noted above, we recommend advancing design and planning efforts for a mixed-use development that
includes approximately 8o units of permanently affordable rental housing, a ground-floor Early Learning Center,
surface parking, and associated support spaces. The development should be focused on the need identified by the City
of Bellingham and prioritized by local and state funders: family-focused housing at 30% - 60% Area Median Income.

2. Pursue financing scenario 2: 4% Tax Credit
As described above, we believe the 4% Tax Credit financing strateqy represents the most feasible and expedited
pathway to bring affordable housing to the Lignin site. This strateqy enables the project to pursue the desired
workforce housing population and take advantage of the project’s location in a QCT to maximize Tax Credit equity.

As planning for the 2022 4% Tax Credit application period advances, the team will need to stay intently focused on
emerging priorities and quickly adapt the project plan to remain competitively positioned for this resource. Examples
could include slight adjustments to unit mix and income levels, pursuing additional project partnerships, and
advancing the mixed-use concept.

3. Engage key stakeholders to achieve financial feasibility and coordinate efforts
Because of the important nature of this project as a gateway to the Bellingham waterfront, as well as the significant
challenges presented by development mixed-use affordable housing on this site, we recommend continuously engaging
key stakeholders, particularly the Port of Bellingham and City of Bellingham, as the project advances. While
affordable housing will bring significant community benefits and advance Port and City goals, it will also require
significant public subsidy and coordinate planning efforts around site clean-up, infrastructure, permitting, and site
acquisition. The Port and City are key players in these efforts and should bring their significant resources to bear to
support the advancement of creating a vibrant affordable community on the Lignin parcel to serve as connection
between downtown and the Bellingham waterfront.
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Seek additional public and private housing capital resources

While Scenario 2 presents the most feasible, efficient pathway toward advancing a development, it requires
intentional, coordinated effort to align the non-LIHTC capital resources. These will likely include the City of
Bellingham HOME Fund, Washington State Housing Trust Fund, permanent private financing and philanthropic
support. Securing these resources will require a coordinated effort from Mercy Housing Northwest and the Whatcom
Community Foundation. The Port of Bellingham should be involved in support access to additional Healthy Housing
or other Washington State resources to support the remediation work and site preparation.

Advance planning for cost-efficient design and construction

To achieve financial feasibility and position the project to be as competitive as possible for public resources, we
recommend a four-story development, that creates a vibrant, welcome atmosphere for residents and visitors alike, in a
cost-efficient manner. Prioritizing cost-effective design principals from early stages of design will be critical to the
project’s feasibility.




Budget Scenario Summaries:

’

120 unit 30% 50% 60%
AMI | AMI | AMI
1BR 27 27 -
2 BR 21 21 -
3 BR 12 12 -
Total 60 60 -
Acquisition 721,044
Hard Costs 25,097,262
Soft Costs 3,564,898
Financing Costs 653,125
Dev Fee, Reserves 3,291,162
Total 33,327,491
9% Tax Credits 11,700,000
WA Commerce 5,000,000
City of Bellingham 1,500,000
Permanent Debt 1,100,000
Total 19,300,000
GAP (14,027,491)

9% Financing
8o unit | 30% 50% 60%
AMI AMI AMI
1BR 18 18 -
2 BR 4 4 -
3 BR 8 8 -
Total 40 40 -
Acquisition 721,044
Hard Costs 18,652,329
Soft Costs 2,896,590
Financing Costs 586,563
Dev Fee, Reserves 2,163,712
Total 25,116,498
9% Tax Credits 11,700,000
WA Commerce 5,000,000
City of Bellingham 1,500,000
Permanent Debt 700,000
Total 18,900,000
GAP (6,216,498)
4% Financing
8o unit | 30% 50% 60%
AMI AMI AMI
IBR 4 26 6
2 BR 2 20 6
3 BR 2 10 4
Total 8 56 16
Acquisition 721,044
Hard Costs 18,652,329
Soft Costs 2,897,035
Financing Costs 682,823
Dev Fee, Reserves 2,166,512
Total 25,119,743
4% Tax Credits 11,766,619
WA Commerce 5,000,000
City of Bellingham 1,500,000
Permanent Debt 4,000,000
Total 22,166,619
GAP (2,853,125)

**Budgeting is based on 2021 Whatcom LIHTC rent limits, with financing and cost assumptions based on recent similar MHNW

projects in Bellingham and the region.

120 unit 30% 50% 60%
AMI | AMI | AMI
1BR 4 40 10
2 BR 4 30 8
3 BR 4 14 6
Total 12 84 24
Acquisition 721,044
Hard Costs 25,097,262
Soft Costs 3,629,556
Financing Costs 730,826
Dev Fee, Reserves 3,291,162
Total 33,327,491
4% Tax Credits 15,589,363
WA Commerce 5,000,000
City of Bellingham 1,500,000
Permanent Debt 5,800,000
Total 27,889,363
GAP (5,645,059)
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APPENDIX E: MILLWORKS DESIGN CHARRETTE - JUNE 10, 2021
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Millworks Design Charette
June 10, 2021 (1:00pm to 5:00pm)
Squalicum Boathouse

12:30pm Optional in-person tour of the parcel (corner of W Laurel St and Cornwall Ave).

1:00pm Welcome Mauri Ingram, Whatcom Community Foundation
Colin Morgan-Cross, Mercy Housing Northwest

1:15pm Site Orientation Neil McCarthy, RMC Architects

1:30pm Sustainable Design Presenter TBD
Topic: Sustainability North Star in a Cost Constrained
Environment & Environmental Justice
Q&A and Group Discussion

2:15pm Break (15 minutes)

2:30pm Urban Design Presentation by Brice Maryman, MIG SvR
Topic: Placemaking & Public Space
Q&A and Group Discussion

3:15pm Small Group Breakout Sessions
4:15pm Small Groups Report Back

4:45pm Closing

Millworks Design Charette Purpose: To think creatively and critically as a group about the
design opportunities and challenges that the Millworks project faces and to identify solution
sets and directional goals related to:

- Community Expression, Connection & Connectivity
- Massing & Site Design
- Sustainability & Climate Change Adaptation

This discussion will help inform the design decisions for the project.
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THE MILLWORKS DESIGN CHARETTE

JUNE 10, 2021, 1-5PM

SQUALICUM BOATHOUSE
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ARCHITECTS

Attn: Integrated Planning Grant Report

Company: Date: June 10, 2021
Project: Healthy Housing IPG — Lignin Parcel Transmittal

Job#: 2006 V' Memo

From: Neil McCarthy Phone Record
RE: June 10 Design Charrette Notes Other:

Message Attendees:

Jess Blanch Enterprise Community Partners
Brian Gouran Port of Bellingham

Nick Hartrich PSE

Tony Hillaire Lummi Nation

Mauri Ingram Whatcom Community Foundation
Rose Lathrop Sustainable Connections

Ellen Lohe Mercy Housing

Neil McCarthy RMC Architects

Jason McGill Northwest Youth Services

Colin Morgan Cross  Mercy Housing
Sara Nichols Chiabai Whatcom Community Foundation

Sukanya Paciorek Whatcom Community Foundation
Kristi Park BioDesign Studio

Alexandra Spaulding Whatcom Community Foundation
Gina Stark Port of Bellingham

Tara Sundin City of Bellingham

Candice Wilson Lhag’temish Foundation

Five Takeaways:

1. Wrong Side of Tracks?

* The site is separated from the rest of the waterfront district by the train tracks. Porosity through this
barrier and/or some sort of mitigation should be considered.

* A question of equity comes into play considering the project includes subsidized affordable housing.
The site must be seen as a prominent component of the waterfront district, not an afterthought.
Connections to downtown and marking the site as a gateway are a couple of ways to reinforce the
site’s importance.

2. Cultural Overtones
* The site is rich with cultural overtones. Tony and Candice spoke eloquently about how this area is
important to the Lummi Nation. Expectations have been established. Tony mentioned how the site
was a meeting place, including with European settlers. He offered to have the Lummi Nation
historians comment on the location for an authentic connection. Tell the story was his advice.

RMC ARCHITECTS, PLLC 1223 Railroad Avenue, Bellingham, WA 98225 360.676.7733



ARCHITECTS

Message (continued)

The site also has a strong story to tell regarding historic economic development. Fishing, timber,
shipping and other industries have made this a home for the past 150 years. Artifacts, including
buildings, are plentiful in the district. The train also adds to the story.

The district needs to be a place where all folks are welcome regardless of economic status, ethnicity,
etc. This needs to be explicit. Issues such as wealthy landowners have access to waterfront
property via condos while subsidized affordable housing is pushed to the back of the district need to
be recognized and addressed. The public park system goes a long way in this regard.

3. Abundance

Tom Paladino gave a thought provoking presentation about approaching Sustainable Design (and by
extension the project itself) from a position of abundance rather than scarcity. Enhance habitat,
generate water, create community, harvest energy, etc. He showed a couple of projects in which he
took stock of what project characteristics were abundant (good and bad) then took the biggest
challenges and turned them into assets while reinforcing the positive characteristics.

Challenges on this site include the train, minimal connections to downtown, minimal connections to
the rest of the waterfront district, soil contamination and parking. We need to consider how these
can be addressed not only from a mitigation point of view but also by converting these into an asset.
Add to that assets that the project already has in abundance like waterfront location, views, place
making potential, etc.

4. Figure Ground

As we were working at our table, we decided to approach the massing and site layout not from a
building point of view but from the spaces between the buildings. Many of these spaces become
the public realm. How can we program, link and orient these to the project’s best advantage.
This tied well into Brice Maryman’s presentation regarding place making and public spaces. His
themes were Rooted, Empathetic/Egalitarian, Multi-functional, Human Scaled, Joyful.

5. Cost Tensions

The project is a combination of two distinct programs with the public space as a shared component.
The subsidized affordable housing program is subject to some very strict and detailed funding
parameters. It must compete with similar projects for the limited amount of available funding. Cost
control is part of the scoring system.

The food campus is much more flexible in how it can be funded. Whatcom Community Foundation’s
expertise includes matching dollars to mission driven projects. The food campus is rich with mission
driven possibilities. Bringing definition to all the parameters is a bigger challenge than funding itself.
Interestingly, it is unlikely that WCF can offer funding directly to the subsidized affordable housing
component without jeopardizing its ability to score points on cost control. While a waiver may be
possible, there may be other ways to split costs.

Using commercial condominiums are often a way to combine two programs in the same building.
This process can potentially allow funding from one program to support another program. There are
timing issues with this approach that make its application to our project difficult.

It is possible that WCF can support a higher proportion of public space expenses if they are mission
driven. This may be a way to resolve the cost tensions in the project.

Additional Thoughts:

Some random ideas that popped up in our table’s conversations include:
o Rose is willing to lead an effort to paint a mural on the existing slab of the demolished Lignin
Building. A similar project was a great community building event in the Birchwood
neighborhood.
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Message (continued)

o

The site has an odd geometry that makes stuff like parking lots difficult. Perhaps the parking
should be in a park like setting. Maybe a dog walking area too?

It may be possible to tie into a future trail system in the railroad reserve area until the train
moves.

The likelihood of the train moving is slim. We should keep it in mind but emphasize working
with train in its current location.

An image of the area when it was mudflats prior to filling brings to mind how organic shapes
are missing from current district vocabulary. WWU’s Haskell Plaza comes to mind.

The food campus could be a lineal building shielding the site from train noise. It may include
a place where folks interested in trains can watch them go by.

The Facebook Campus was cited for combination of vehicles and pedestrians.

Pike Place Market and Granville Island are good examples of pedestrians and vehicles co-
mingling.

GasWorks Park (Rich Haag) is a good example of converting an industrial site into a people
place.

Could food waste be used for district bio-digester?

It would be great to use CLT to celebrate historical timber use and emphasize Pacific
Northwest aesthetic.

*  Comments from follow up meeting on Friday

(0]

Colin emphasized that the apartment residents also need their areas of privacy. Aside from
privacy in their units (i.e. minimize overview from Cornwall) areas of the site should also be
reserved for residents.
Train quiet zone is on horizon.
All agreed that public infrastructure support is needed. Cornwall bridge is front and center
but also infrastructure connecting across the site and possibly the railroad track could be
considered.
Train elements to celebrate:

= Kinetic architecture.

= Industrial history of site

= Getting product to market

= Community train watchers

= Immersive experience in public area perhaps? E.G. Doppler effect.
Train negative elements

= Had a serious impact on Indigenous Peoples way of life.

= Noise, pollution, dangerous cargo, etc.
Ellen brought up important tie of food and culture. Also food and energy. How can site be
generative? Note that Lummi folks have been re-exploring traditional medicines. Perhaps
that is part of food infrastructure. Alex cautioned about train line impact on food..
Mauri highlighted Candice’s remark from Thursday about the community has expectations
for the site. We have an obligation to the community. We are doing this as a public benefit —
not as a “for profit” developer.
Mauri referenced the UW public engagement team project regarding ties to nature and
mapping prior to European infrastructure.
Suki’s comments were mainly about Lummi observations.

= Tony made the comment to share everyone’s history.

= Consider reconciliation.

=  Lummi historian will be made available.

= Tell the story.
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