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1 Introduction

This Shelton Harbor Basis of Design Report (BODR) describes the engineering design basis for cleanup
of portions of the Shelton Harbor Sediment Cleanup Unit (SCU) within the Oakland Bay and Shelton
Harbor Sediments Cleanup Site (Ecology Cleanup Site ID 13007; Figure 1-1). The Shelton Harbor SCU
(Figure 1-2) was delineated by the Washington State Department of Ecology (Ecology) in accordance
with the Washington State Sediment Management Standards (SMS; 173 204-500(4)(a)), as further
described in the 2017 Agreed Order DE 14091 (Agreed Order) between Ecology and the Simpson
Timber Company (Simpson).

An interim action is a remedial action partially addressing the cleanup of a site, as provided under
the Washington State Model Toxics Control Act (MTCA) regulation (Washington Administrative Code
[WAC] 173-340-430) and the Agreed Order. This Interim Action (IA) is being performed to expedite
cleanup of the northern Shelton Harbor SCU in advance of the northern Oakland Bay Habitat
Restoration Project (Restoration Project), which is occurring in the same area (Figure 1-2). Sediment
cleanup actions in other portions of the Shelton Harbor SCU will be addressed in a forthcoming SCU-
wide Cleanup Action Plan, currently targeted to be prepared in 2019.

This BODR refines the interim actions presented in the Shelton Harbor Interim Action Plan (IAP;
Anchor QEA 2018a) based on additional data collected during a pre-design investigation
(Appendix A) and additional engineering analysis presented in this report. The IA is being permitted
through the Nationwide 38 Permit process led by the U.S. Army Corps of Engineers (Corps) and will
comply the requirements of MTCA; SMS; and local, state, and federal applicable or relevant and
appropriate requirements. Simpson will implement this BODR to satisfy the requirements of the
Agreed Order.

1.1  Site Background

Like the rest of Puget Sound, the Shelton Harbor area was glaciated and carved out during the last
ice age. Shelton Harbor, Oakland Bay, and Hammersley Inlet are likely the remnants of a subglacial
channel formed during the most recent glacial retreat (Herrera and Ecology & Environment 2010).
The current bathymetry of the Shelton Harbor area is depicted in Figure 1-2. Watershed inputs from
Goldsborough Creek and Shelton Creek, along with algal (e.g., phytoplankton) production within
Oakland Bay, contribute sediments to Shelton Harbor. Sands transported through Goldsborough and
Shelton Creeks deposit in the relatively large intertidal delta near the creek mouth in north Shelton
Harbor, while finer sediment (silt and clay) is transported into deeper water areas of the SCU.

The non-Native American Shelton area economy was built around the forest products industry and
paper manufacturing, farming, dairying, and ranching as well as shellfish aquaculture, including
oyster cultivation. Industrial development in Shelton Harbor began with sawmill operations in the
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late 1800s, which continue to this day. In general, waterfront industrial operations peaked in the
1950s and 1960s and have declined since that period, like other areas of Puget Sound.

A wide range of historical sources including industrial facilities may have released hazardous
substances or wood debris to sediments in Shelton Harbor, based on their scale, nature of
operations, and years of operation. More detailed descriptions of historical sources are provided in
the "Summary of Existing Information and Identification of Data Gaps Technical Memorandum”
(Herrera 2008). As discussed in Herrera and Ecology & Environment (2010), historical sources of
contamination to Shelton Harbor could have included wood debris, wood burning and hog fuel
boiler operations, pulp mill and bleaching operations, sawmill facilities, wastewater discharges from
industrial sources as well as public-owned treatment works, vessel maintenance and repair, and other
operations. Historical transport pathways may have included currents and tidal fluctuations, aerial
deposition, and stormwater runoff. Sediment studies indicate that concentrations of contaminants in
sediments require remedial actions under MTCA/SMS.

1.2 Oakland Bay Habitat Restoration Project

The Squaxin Island Tribe, South Puget Sound Salmon Enhancement Group, Simpson, Port of Shelton,
and other project partners are currently designing and permitting the Restoration Project within the
northern portion of Shelton Harbor to address Shelton Harbor habitat impacts, with the objective of
facilitating greater salmon runs. The overall goals of the Restoration Project include the following
(Anchor QEA 2017a):

e Provide aquatic habitat and hydraulic complexity.

¢ Promote aggradation and complex flow paths.

e Restore estuary functions and facilitate natural processes.

e Improve habitat conditions at the mouths of Goldsborough and Shelton creeks.

The initial phase of the Restoration Project (2017) installed engineered log jams within Goldsborough
Creek to slow and reverse an upstream channel incision. Based on the current project proposal, the
next phase of the Restoration Project will place clean fill along the western shoreline of the estuary
adjacent to Sierra Pacific Industries properties to restore saltwater wetland habitat (e.g., salt marsh)
and enhance riparian areas. Following phases of the Restoration Project will include constructing
additional salt marsh lobes in northern Shelton Harbor and rerouting the mouth of Shelton Creek
into a new lagoon, as depicted in Figure 1-3.

The IA described in this document will be performed prior to the implementation of the Restoration
Project and will be compatible with the future restoration plans. However, the IA will not be
dependent on the Restoration Project to be protective and meet MTCA/SMS requirements in the
northern Shelton Harbor SCU.
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1.3

Purpose of the Interim Action

The purpose of this IA is to remediate sediments within northern portions of the Shelton Harbor SCU

to meet the cleanup standards established in the IAP. The following cleanup components will be

performed:

Capping sediment with contaminant concentrations elevated above remedial action levels
(RALs) to meet cleanup standards within northern portions of the Shelton Harbor SCU
Removal of piles within capping areas to maintain cap stability

The purpose of this BODR is to document the design criteria for the IA components. The BODR has

the following sections:

Section 2: Development of Interim Action Capping Areas

Section 3: Capping Design

Section 4: Pile Removal Design

Section 5: Site Preparation, Staging/Stockpiling Area, and Other Construction Elements
Section 6: Compliance Monitoring

Section 7: Implementation Schedule

Section 8: References

Additional detail is presented in the following appendices:

Appendix A: Pre-Design Investigation Data Report

Appendix B: Geotechnical Evaluations

Appendix C: Cap Stability Design

Appendix D: Construction Quality Assurance Plan

Appendix E: Water Quality Monitoring Plan

Appendix F: Drawings

Appendix G: Cost Estimate

Appendix H: WDNR Derelict Creosote Piling Removal Best Management Practices for Pile
Removal and Disposal
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2 Development of Interim Action Capping Areas

2.1 Cleanup Standards and Remedial Action Levels

The goal of interim actions in north Shelton Harbor is to meet and maintain the site-specific cleanup
standards (i.e., cleanup levels at the point of compliance) within a northeastern portion of the
Shelton Harbor SCU. The cleanup standards were developed in the IAP and presented in Table 2-1
for the contaminants of concern identified for the IA: benthic toxicity, dioxin/furan toxic equivalence
quotient (TEQ), carcinogenic polycyclic aromatic hydrocarbon (cPAH) TEQ, copper, and tributyltin
(TBT). The vertical point of compliance is in the biologically active zone, identified as the upper 10
centimeters (cm) of sediment. Horizontally, compliance is measured based on the exposure area
consistent with the exposure pathway for each contaminant. For benthic toxicity, copper and TBT
compliance is measured based on point-concentrations exceeding the cleanup level (for protection
of the benthic community). For dioxin/furan TEQ and cPAH TEQ, compliance is measured based on
surface weighted average concentrations (SWACs) exceeding the cleanup levels for protection of
human health and upper trophic-level wildlife.

Table 2-1
Shelton Harbor SCU Cleanup Levels, Points of Compliance, and Remedial Action Levels
Toxicity from | Dioxin/Furan cPAH TBT
Wood Debris TEQ TEQ Copper mg/kg
Site-Specific Sediment Action Levels Degradation ng/kg Hg/kg mg/kg ocC
Sediment Cleanup Level SC0 Blogssay 190 52p 390° 7.5
Criteria®
Remedial Action Level® 5CO Bioassay a2 Not 390 75
Criteria Required

Notes:

a. Sample-specific point of compliance in the top 10 cm
b. SWAC-based point of compliance in the top 10 cm
c. RALs are designed to be met in sample-specific point locations in the top 10 cm

RALs are the point-based concentrations that require remediation to achieve the cleanup levels

within the SCU. For benthic toxicity, copper, and TBT, the RALs are equal to the cleanup levels. For

dioxin/furan TEQ and cPAH TEQ, the RALs were developed in the IAP to meet the cleanup levels on

an SCU-wide basis. For dioxin/furan TEQ, the RAL is 42 nanograms per kilogram (ng/kg), and for

cPAH TEQ, the cleanup levels are met in the current condition (no RAL is needed). Using more recent

sampling data, the dioxin/furan RAL may be refined as needed during development of the SCU-wide

Cleanup Action Plan.
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2.2 Pre-Design Investigation Results and Capping Area Determination
The IAP originally proposed three capping areas (Sediment Management Area [SMA]-1, SMA-2, and
SMA-3) based on data available during IAP development. Subsequently, a pre-design investigation
was performed in April and May 2018 to refine the capping areas presented in the IAP. Pre-design
investigation data were merged with other recent data to obtain the most accurate representation of
current conditions within the SCU. For example, this BODR used the most recent chemical analysis
results for stations sampled more than once since 2008, along with interpolation methods described
in Appendix A. The pre-design investigation data are also presented in Appendix A. The data
selection and interpolation methods are described in the following section.

2.2.1 SCU-Wide Data and Interpolation Method

For the purposes of the BODR, the data were compiled from historical sources and samples collected
in accordance with the 2017 Remedial Investigation/Feasibility Study Work Plan (Anchor QEA 2017b)
and Pre-Remedial Design Investigation Work Plan (Anchor QEA 2018b) as follows:

e Where no new samples were collected in 2017/2018, historical results were included from the
following sources:
- Ecology’s 2008 results reported in 2010 Oakland Bay Sediment Characterization Report
(Herrera and Ecology & Environment 2010)
- Ecology's 2013 results reported in Dioxin in Surface Water Sources to Oakland Bay
(Mason County) (Ecology 2013)
- 2011 Puget Sound Ambient Monitoring Data queried from EIM
e For the 2017 Remedial Investigation/Feasibility Study Work Plan samples, only the 2017
Retest Results as described in Appendix A.
e Pre-remedial design investigation (PDI) results are reported in Appendix A.

These data were loaded into a geographic information system (GIS) for geospatial data modeling,
and each PDI replicate result was included in the interpolation (no averaging) while the PDI
homogenate duplicate results from SMA1-SG08, SMA2-SG14, and SMA3-SG01 were averaged. After
evaluating various data models, empirical bayesian kriging (EBK) was selected and applied in GIS to
contour dioxin/furan concentrations across the SCU including the IA area (Figure 2-1). EBK
contouring uses iterations of semivariograms, rather than a single semivariogram in standard kriging,
to interpolate concentration distributions within the SCU and IA area. While EBK was the selected
model for the purpose of the BODR, other models such as inverse distance weighting or standard
kriging may be selected in the future to inform similar evaluations in support of the final remedial
investigation/feasibility study process.
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2.2.2 Comparison to RALs

Validated data for cPAH TEQ, copper, and TBT from the pre-design investigation were all below RALs
and thus these chemicals are not cleanup drivers for the IA. However, the pre-design investigation
data revealed that remediation areas within the SCU required to meet the dioxin/furan RAL of

42 ng/kg TEQ expanded beyond the preliminary footprints identified in the IAP. Ecology and
Simpson have agreed to focus the interim actions on an expanded SMA-1 in the near term to best
coordinate with the next phase of the Restoration Project, which is slated to begin in late 2018 and
partially overlaps SMA-1. To take advantage of construction efficiencies, SMA-2 will be addressed
during the same construction season as SMA-1. Cleanup construction in SMA-1 and SMA-2 will be
completed before the habitat planned for those areas is built. Subject to funding agreements and
regulatory approvals, 1A in SMA-3 is possible during the 2019 in-water construction window.

SMA-1 consists of capping areas A, B, and C (Figure 2-1) in the northern portion of the Shelton
Harbor SCU with surface sediment dioxin/furan concentrations that exceed the 42 ng/kg TEQ RAL
based on the conceptual site model. SMA-2 consists of capping area D that targets a cluster of
sampling locations that exceed the RAL. Unlike SMA-1, the extent of SMA-2 (capping area D) is not
based on the interpolated dioxin/furan concentrations, due to lack of data density in the location.

2.2.3 RAL Hill-Topping Evaluation

As discussed in Section 2.1, an RAL of 42 ng/kg for dioxin/furan TEQ was developed in the IAP to
achieve the cleanup level of 19 ng/kg throughout the SCU. The RAL was developed by “hill-topping,”
whereby the areas with the highest values are sequentially replaced with post-remedy sediment
concentrations (assumed to be one-half the practical quantitation limit) to calculate the post-IA
SWAC.

For this BODR, the hill-topping evaluation was revisited with the new data for a smaller IA SWAC area
within the SCU, to demonstrate that the RAL of 42 ng/kg will meet cleanup standards within this area
(area shown within dashed line on Figure 2-1). The EBK model interpolated surface was exported from
GIS for six concentration bins in the 36.9-acre IA SWAC area to calculate the post-remediation SWAC
for various RALs (Table 2-2 and Figure 2-2). These updated hill-topping calculations confirmed that a
dioxin/furan TEQ RAL of 42 ng/kg would achieve the cleanup level of 19 ng/kg as a SWAC in the IA
SWAC Area. This RAL is used to delineate the capping areas in SMA-1 (A, B, and C) with additional
physical considerations discussed in the following section.
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Table 2-2
Dioxin/Furan Hill-Topping Evaluation for the Interim Action SWAC Area

Remediation Area
RAL (pg/kg) (Acres) Resulting SWAC (ug/kg)
None 0.0 40
84 23 30
42 9.0 19
19 27.3 5.2
10 35.2 2.7
5 36.5 2.5

Notes:
The interim action SWAC area is 36.9 acres.

The RAL evaluation for the rest of the SCU will be revisited in a future document.

2.24  Physical Conceptual Site Model

One limitation of the GIS interpolated concentration surface is that it does not consider the physical
processes of the harbor, such as topographic and hydrodynamic features. For this reason, the SMA-1
capping areas were further refined for this IA based on physical features within the tideflat, including
offsets from the Shelton Creek channel that extends into clean sediments (see additional discussion
below), as well as other features such as berms, bulkheads, and depressions that locally influence
sediment deposition patterns. In some areas, the cap extends beyond the interpolated 42 ng/kg
contour to capture an entire feature (e.g., capping area A was expanded to encompass the entire
western log pond), and in other areas, the cap excludes interpolated exceedances in light of a feature
(e.g., capping areas A and B do not cover the Shelton Creek channel as discussed in additional detail
below). The four IA capping areas were delineated for this IA as follows:

e Capping Area A (Former Western Log Pond):
- Western boundary: Sierra Pacific shoreline bank
- Northern boundary: Shelton Creek berm
- Eastern boundary: Shelton Creek drainage channel
- Southern boundary: contoured RAL exceedance, smoothed to follow bathymetry
¢ Capping Area B (Former Eastern Log Pond):
- Western boundary: Shelton Creek drainage channel
- Northern boundary: shoreline bulkhead
- Northeastern boundary: former eastern log pond, smoothed to follow bathymetry
- Southeastern boundary: contoured RAL exceedance, smoothed to follow bathymetry
- Southwestern boundary: Shelton Creek drainage channel
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e Capping Area C (Southern Tideflat Lobe):

- Northern boundary: Shelton Creek drainage channel

- Southeastern boundary: Goldsborough Creek drainage channel

- Southwestern boundary: contoured RAL exceedance, smoothed to follow bathymetry

e Capping Area D (Former City Shoreline Wastewater Outfall):

- Rectangular boundary delineated by sample locations in the former wastewater
discharge area that exceed the RAL (Interpolated dioxin/furan TEQ concentrations in
the area between capping areas B and D are uncertain and were not relied upon to
develop this IA; see below.)

Because of relatively low sediment contaminant concentrations (well below RALs) in the tidal
channel(s) of Shelton and Goldsborough creeks, no caps are needed in these SMA-1 channel areas.
An offset from these drainage channels has been incorporated into IA cap designs to maintain
existing creek and bank conditions, as shown in Figures 2-3 and 2-4. The interpolated dioxin/furan
TEQ concentration surface depicted in Figure 2-1 shows apparent RAL exceedances within the
Shelton and Goldsborough creeks drainage channels; however, the interpolation algorithm does not
take the physical features of the mudflat into account (e.g., the channels are below the depth of
recent contaminated sediment deposits). All surface sediment samples collected from within the
creek beds upstream and downstream of the IA capping areas are well below the RALs. In addition,
core SH-03 collected adjacent to the Shelton Creek drainage channel indicates that the
contaminated sediment is roughly 2 feet thick, which is shallower than the amount that the creek
bed has incised through the soft sediment of the mudflat. Historical satellite imagery shows that the
creek bed has remained in the same location in the tideflat for at least the last 25 years and is
therefore expected to remain in the same location into the future, unless modified by construction.’

As discussed in Section 3.4, post-construction monitoring of IA caps will include sampling and
chemical analysis of surface sediments within and between from each capping area (including
between capping areas B and D) to verify cap protectiveness, and to verify that SWAC objectives
throughout the IA area have been achieved (Table 2-1). Contingency actions will be performed as
needed based on the results of the monitoring. A detailed post-construction Operations,
Maintenance, and Monitoring Plan (OMMP) describing long-term physical and chemical monitoring
and potential contingency measures will be prepared as part of the IA construction completion
report.

" Note that the creek bed may be moved as part of the Restoration Project. However, the creek location and shoreline modifications
will not interfere with the protectiveness of the sediment cap. The current creek bed could require filling, should the creek bed be
moved as part of the Restoration Project.
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3 Capping Design
This section describes cap designs for SMA-1 developed in accordance with the following detailed
U.S. Environmental Protection Agency (EPA) and Corps guidance for in situ capping:

e Guidance for Subaqueous Dredged Material Capping (Palermo et al. 1998a)

e Assessment and Remediation of Contaminated Sediments (ARCS) Program Guidance for In Situ
Subaqueous Capping of Contaminated Sediments (Palermo et al. 1998b)

e Corps Coastal Engineering Manual (Corps 2002)

These documents provide detailed procedures for cap design. Importantly, caps designed following
the EPA and Corps guidance have been demonstrated to be protective of human health and the
environment (EPA 2005). Consistent with EPA and Corps guidance, the cap design was developed
considering the following:

e Chemical isolation and bioturbation

e Erosion protection

e Consolidation (geotechnical evaluation)
e Cap monitoring and maintenance

In addition, the cap design considers the habitat function of the cap surface by approximating, to the
extent practicable, the conditions of the existing mudflat. In particular, the cap surface includes fine-
grained material that may undergo some movement during high-velocity wind events. This capping
design considers the potential movement of surficial cap material, and how the cleanup objectives
can be met using a cap that is in dynamic equilibrium with shoreline conditions. The cap design is
discussed in the following sections.

3.1 Chemical Isolation

The chemical isolation design element of the cap was based on the contaminant transport and
chemical isolation analysis presented in Section 4.2.1 of the IAP. This analysis was performed using
the steady-state Reible model (Lampert and Reible 2009) to simulate the fate and transport of
dioxins/furans (dissolved and sorbed phases) under the processes of bioturbation, advection,
diffusion, dispersion, biodegradation, and exchange with the overlying surface water. Dioxin/furan
congeners were modeled separately and then recombined to estimate the TEQ in the biologically
active zone (upper 10 cm) of the cap. The model also accounts for additional initial porewater flux
due to consolidation of the softer silty sand sediments that underlie the cap. A 6-inch cap isolation
layer was modeled (including the biologically active zone thickness), for four scenarios that bound
the anticipated conditions in Shelton Harbor, resulting in long-term dioxin/furan TEQ concentrations
of 0.0000022 to 19 ng/kg in the biologically active zone (top 10 cm) of the cap, depending on the
assumptions used. Therefore, using conservative assumptions (e.g., relatively low total organic
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carbon (OC) content in sand/gravel cap materials (0.1%), no sedimentation, high advection rate
(Darcy flux [1 cm per day] and an underlying dioxin/furan TEQ of 287 ng/kg)?, the model showed
that a 6-inch sand/gravel cap isolation layer will maintain long-term dioxin/furan TEQ concentrations
below the regional background dioxin/furan TEQ of 19 ng/kg in the biologically active zone (top

10 cm) of the cap. As noted below, additional cap thickness for armoring and filtering will provide
further protectiveness beyond the design thickness.

Under the anticipated future conditions in Shelton Harbor (e.g., input of relatively low sediment
concentrations from Goldsborough and Shelton Creeks), long-term surface sediment dioxin/furan
TEQ concentrations throughout the Shelton Harbor SCU are anticipated to recover to below regional
background concentrations even in the absence of remediation. The IA described in this BODR has
been designed to accelerate natural recovery of the SCU, while concurrently ensuring that subsurface
contaminated sediment deposits are protectively isolated from the surface biologically active zone.

3.2 Erosion Protection

A detailed erosion protection analysis is presented in Appendix C of this BODR, which identifies
appropriate armor sizes to maintain long-term cap stability. Within the capping area, the design peak
erosive forces are primarily associated with the breaking of waves during a high wind event occurring
during an assumed low-tide condition. Because the IA capping areas are entirely intertidal, all areas
of the cap are assumed to be subjected to breaking waves at various stages of the tidal cycle.
Because the capping area is intertidal, sea level rise will not increase breaking wave forces on the cap.

3.2.1 Wind/Wave Analysis

Wave conditions in the capping area were based on wind hind-casting for 10-year recurrence interval
events based on wind from the Shelton airport (Sanderson Field Airport) from 1999 to 2016 (100-
year recurrence interval events are predicted to be of a similar magnitude). The wave hindcast was
completed using predicted wind speeds of 16 miles per hour from 30- to 60-degree (northeast)
directions, which represent the most important trajectories of wave attack at inner Shelton Harbor.
Nearshore wave heights for the 10-year recurrence interval were evaluated using a wave
transformation model to optimize armor rock size for that event. Evaluation of required material sizes
and cap layer thickness for stability under predicted wind waves was done using the methodology
outlined in the Corps Coastal Engineering manual, as discussed in Appendix C of this BODR.

2 The dioxin TEQ concentration of 287 ng/kg used in cap modeling was from the highest surface sample concentration from the
2017 Rl sampling. When reanalyzed, this sample result was 413 ng/kg dioxin TEQ (see Appendix A). However, the chemical isolation
analysis is still considered conservative because of the compounding effect of conservative parameter assumptions (e.g., no
sedimentation and high Darcy flux) and because of additional cap thickness beyond the isolation layer, which will further improve
the isolation function of the cap.
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3.2.2 Other Sources of Erosion

In addition to wind-generated waves, other sources of erosion were considered for analysis. The flow
of Shelton Creek is a source of erosion through the tideflat in the capping area, as shown by
bathymetric elevations (Figure 1-2). As discussed above, sediment samples from within the creek are
below RALs, and therefore the creek drainage through the mudflat will not be capped. Based on
historical satellite imagery and visual observation, the current alignment of the creek across the tide
flat has remained stable over time, in part due to constructed berms within the tideflat. For these
reasons, the existing banks will remain in place, and the cap will be offset from the creek.

The IA capping area is no longer a working waterfront, and vessel traffic is limited to small vessels
(e.g., recreational crafts). Therefore, a propeller wash evaluation was not necessary for this analysis.
However, detailed propeller wash analyses performed at other sediment cleanup sites in Puget
Sound (e.g., Port Gamble, Anchor QEA 2015) reveal that protection against potential erosional forces
from typical recreational vessels likely to enter intertidal areas of the northern Shelton Harbor SCU
requires a median grain size (Dso) that is smaller than that identified in Appendix C for protection
from breaking waves. Thus, the cap designs developed herein are protective of breaking waves and
are also protective of potential propeller wash conditions.

Tidal currents are minimal in inner Shelton Harbor because of the terminal location within Oakland
Bay. However, some localized erosion from tidal currents could occur within drainage features.
Erosion from tidal drainage was not modeled because of the complexity of the localized flows.

3.2.3 Material Grain Size Selection

As part of cap design, the gravel armor layer will require an underlying sand filter layer to restrict the
movement of fine grained material through the armor. A standard methodology for determining the
grain size of adjacent layers is for the fifteenth percentile grain-size diameter (D1s) of the coarse-
grained layer to be less than four times the eighty-fifth percentile grain-size diameter (Dss) of the
fine-grained layer (Terzaghi 1948). The Terzaghi criterion was developed for a uniform material with
a narrow range of grain sizes. Using the Terzaghi criterion in the IA area, a three-layer cap could be
required due to fine-grained size of native sediments.

In Shelton Harbor, a blended filter and armor layer is preferred for several reasons. First, the existing
surface sediments are primarily fine grained, so increasing the amount of fine-grained material within
the cap surface layer is expected to provide habitat benefit over an armor-only surface layer. Second,
a blended armor and filter layer will be more constructible and efficient for the contractor to build.
Finally, broadly graded material is readily available near Shelton and therefore reduces
environmental impacts from construction.
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Wright et. al. (2001) studied the use of a blended filter and armor layer in capping design. The
document discusses that researchers have found that for sandy clays and silts, the Terzaghi criterion
is conservative due to the cohesiveness of fine-grained material (such as native sediments). In
addition, broadly graded cap materials self-armor under waves, whereby the finer-grained material
at the surface of the cap is removed until the surface material consists of all coarse-grained material,
effectively armoring the remaining finer grained material in the lower horizons of the cap. The
potential limitation of using broadly graded material for capping is that some finer grained material
may winnow from the surface of the cap; short-term erosion may be observed in localized areas.

Based on these considerations, a blended filter and armor cap is proposed. Because of the potential
for movement of finer materials, post-construction monitoring will be performed to verify that the
cap continues to be protective. In particular, visual monitoring and bathymetric surveys will be
performed, focusing on the following areas that are more likely to show signs of movement:

e The edges of the cap
e Tidal drainage pathways where localized tidal currents may occur
e Cap material placed near Shelton Creek

3.3 Geotechnical Design Criteria

The geotechnical design criteria were developed based on guidance from various technical
references (Duncan and Wright 2005; WSDOT 2011). Appendix B describes the soil and sediment
data utilized for development of geotechnical engineering soil properties for analyses, the
methodologies employed, and the results and conclusions of the geotechnical engineering
evaluations.

Within the IA capping area, the major geotechnical concern comes from placing aggregate material
over native soft sediments. Placing material too quickly could result in the failure of underlying soft
sediment, resulting in a mudwave forming adjacent to the cap, and reducing the strength of the
subgrade sediments. The shear strength and compaction of underlying native sediments were
evaluated in Appendix B, with the finding that placing material in maximum 18-inch-thick lifts will
minimize the chance for disturbance of native material. The geotechnical analysis also established a
maximum lift thickness for the Restoration Project such that the cap will be stable during and after
additional sand and gravel placement.

3.4 Cap Monitoring and Maintenance

The IA cap will be monitored to verify continued protectiveness. Monitoring will include periodic
bathymetric surveys and visual inspections for comparison with as-built conditions, along with
chemical monitoring. If monitoring reveals potential reductions in cap thickness to below cap design
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criteria or recontamination of the cap surface, follow-on sampling would be performed to
characterize cap conditions and determine appropriate contingency actions as needed.

Post-construction monitoring of IA caps will include physical survey methods (e.g., bathymetry) to
monitor the integrity, surface elevation, and thickness of the caps, beginning in Year 1 following
completion of construction, continuing in Years 2 and 3, and thereafter once every 5 years for
periodic review process, unless Ecology agrees otherwise based on the monitoring results. Survey
methods will be similar between the pre-design investigation, as-built, and each long-term
monitoring survey to allow detailed comparisons. Changes in bathymetry will be evaluated to
identify areas of net settlement, erosion, or deposition relative to post-construction conditions. A
potential cap area of concern for potential settlement or erosion will be identified when the apparent
total cap thickness relative to as-built conditions is less than the minimum specification defined in
this BODR. A potential cap area of concern may trigger visual inspection of the cap surface and/or
probing in that area to more accurately characterize the in-place cap layer thickness. Focused follow-
on surface sediment chemical monitoring may be performed in targeted cap areas identified by the
physical surveys to further evaluate the protectiveness of the caps.

In addition, post-construction monitoring of 1A caps will include sampling and chemical analysis of
surface sediments within and between each capping area to verify cap protectiveness and to verify
that SWAC objectives throughout the IA area have been achieved (Table 2-1). Chemical monitoring
will be performed on a similar schedule as physical monitoring.

Cap repairs will be performed as needed based on the results of the monitoring. As discussed above,
the cap is designed to be compatible with the Restoration Project occurring in the same area.
However, the cap design is not reliant on the Restoration Project to be protective. The
implementation of the Restoration Project could affect the method, timing, and frequency of
monitoring, as determined by Ecology.

A detailed post-construction OMMP describing long-term physical and chemical monitoring and
potential contingency measures will be prepared as part of the IA construction completion report.

3.5 Summary of Cap Design Criteria

Based on the site-specific cap design analyses summarized above, cap design consists of a
broadly graded material with a seventy-fifth percentile grain size (D7s) of about 1.3 inches and a
twenty-fifth percentile grain size (Dz2s) of about 0.2 inch to serve the combined purposes of the
isolation layer, filter layer, and armor layer. The total cap design thickness will be a minimum of
18 inches to account for the following:

e 12-inch thickness to provide armoring. 12 inches of material with a D75 of 1.3 inches is
functionally equivalent to 6 inches of material with a Dso of 1.3 inches, consistent with armor
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requirements described above. The finer-grained surficial component of this capping material
may winnow under wave action.

e 6-inch thickness to provide chemical isolation and filtering. Consistent with the contaminant
transport model, 6 inches will provide chemical isolation over the long-term, and provide a
6-inch filter layer to support the overlying armor.

To account for the movement of blended capping material during storm events, up to an additional
12 inches of cap material will be placed during construction as follows:

¢ An additional 6-inch thickness will be required to account for potential mobilization of finer
grained cap material and the potential for winnowing of finer-grained material within the cap.

e A further additional overplacement allowance of up to 6 inches will be provided to the
contractor to account for equipment accuracy, for a total cap thickness of 24 to 30 inches.

The separate functions and related thicknesses are described for consistency with the capping
analysis. As previously discussed, the cap will be constructed as a single, broadly graded layer of
material to concurrently provide the isolation, filter, and armor functions.

Prior to placement, a representative sample of capping material will be analyzed to verify that the
material meets capping criteria. In addition to grain size distributions, capping material will be
analyzed for metals, semivolatile organic compounds (including cPAHs and polychlorinated
biphenyls [PCBs]), and dioxins/furans. During construction, in addition to meeting the water quality
criteria discussed below, the cap will be placed in maximum 18-inch-thick lifts to avoid disturbance
to underlying sediment. Following placement, cap monitoring and maintenance will be performed as

summarized in Section 3.4.
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4 Pile Removal Design

Creosote-treated and untreated piles will be removed from |A capping areas; this work will occur
before capping actions to maximize control of pile removal residuals.

41 Timber Pile Removal and Demolition

Piles that are identified for removal are shown in Figure 4-1. The piles have historically been used for
log rafting activities and lighting. Approximately 23 piles will be removed as part of the IA, as follows:

e Approximately 4 timber piles in the Former West Log Pond
o Approximately 19 timber piles in the Former East Log Pond (Associated electrical wires will
also be demolished.)

Pile counts were developed from bathymetric surveys, aerial photographs, and visual observations.
An estimated 20 tons of creosote-treated piles will be removed and disposed of off site at a
permitted landfill. Piles stubs from piles that have been broken at grade will not require removal and
will be capped.

4.2 Removal Methods and Best Management Practices

Piles will be removed using best efforts, equipment preferences, and best management practices
(BMPs) that have been developed and implemented throughout Puget Sound. Removal of
creosote-treated wood from Puget Sound has been a major focus of Washington State Department
of Natural Resources (WDNR) over the last 10 years. As a result of these considerable demolition
experiences and detailed evaluations of construction releases, WDNR has refined its creosote
removal BMPs to improve the overall effectiveness and practicability of the removal program. For
these reasons, this project will use the BMPs in “Washington Department of Natural Resources
Derelict Creosote Piling Removal Best Management Practices for Pile Removal & Disposal” as
updated in 2017. These are included in Appendix H and will be part of the pile removal
specifications. In summary, these include BMPs for the following:

e Methods of pile removal (including a hierarchical list of pile extraction methods with vibratory
extraction as the preferred method)

e Barge operations, work surface, and containment BMPs to minimize any releases to the water
during pile handling

e Debris capture in water BMPs to capture debris within a boomed area

e Disposal BMPs to ensure that creosote-treated piles and construction residue are disposed of
in a manner consistent with regulations

e Resuspension/turbidity BMPs to minimize impacts to water quality (In addition to these BMPs,
the project will also follow the requirements of a site-specific water quality protection plan to
be developed by the contractor and approved by Ecology, which includes monitoring and
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contingency actions for meeting water quality criteria during pile removal as well as capping
operations.)

e Project oversight BMPs to ensure that other BMPs are being followed

e Cultural resources BMPs to ensure that any encountered artifacts or human remains are
handled in a manner consistent with laws and regulations. (While the |A does not include
ground-disturbing construction activities that have the potential to affect potential cultural
resources, site-specific cultural resource protection protocols may be included as appropriate
under forthcoming Nationwide 38 Permit conditions for the 1A))

As an exception to the WDNR BMPs, for the 1A, should all removal methods fail, then the pile may be
cut at mudline because all pile removal areas will be capped. Any debris from cutting (e.g., sawdust)
will be contained and disposed of along with the cutoff portion of the pile. In addition, for wires and
electrical infrastructure associated with lighting, the contractor will be required to take extra care to
ensure that demolition debris does not enter the water. See Appendix H for a full list of BMPs for pile

removal.

4.3 Pile Removal Debris Offload, Transport, and Disposal

Creosote-treated debris and demolition materials will be disposed in a permitted landfill or recycled
in accordance with appropriate regulations. Final transportation to the disposal or recycling facility
may occur by barge, rail, or truck, depending on the selected facility and the transportation logistics
selected by the contractor. Examples of permitted landfills that have historically managed creosote-
treated debris include the Waste Management landfills in Wenatchee, Washington, and Arlington,
Oregon; the Allied Waste facility located in Roosevelt, Washington; and the Cowlitz County facility
located in Castle Rock, Washington. Other facilities may be utilized for material disposal or recycling,
provided that they meet relevant permitting requirements.

The contractor will be required to transport creosote-treated debris from the IA area to the landfill or
recycling facility. The contractor will be responsible for providing an appropriate offload facility and
the transportation logistics to move this debris from the demolition areas to the disposal site. This
may include use of the staging areas as shown in Figure 4-2, or alternative locations. The contractor
will be required to barge or haul debris to the designated offload point. Transloading, staging,
stockpiling, and dewatering methods will comply with the BMPs summarized in Section 5.
Transportation between the offload point and the final disposal or recycling site may include barge,
truck, or rail transportation, or a combination thereof.
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5 Site Preparation, Staging/Stockpiling Areas, and Other
Construction Elements

5.1 Marine Water Quality Protection

The contractor will be required to develop an Environmental Protection Plan, which will include site-
specific considerations and will outline the Contractor BMPs during placement and pile removal
activities. The Environmental Protection Plan will be subject to Ecology approval. The initial water
quality BMPs are in Appendix E. Simpson will perform water quality monitoring.

5.2 Potential Upland Staging and Stockpiling Areas

The work will require mobilization of land-based equipment such as backhoes, shore-based cranes,
loaders, and other equipment. The work may also require the stockpiling of clean sand in preparation
for transloading and water-based placement.

Two potential upland staging/stockpiling areas have been identified for the project as shown in
Figure 4-2. The first staging/stockpiling area is on Simpson property at the Former Log Handling
Facility. The second is on Sierra Pacific Industries property adjacent to operations. Other
staging/stockpiling area(s) may be used by the contractor in coordination with Simpson, provided
that they meet the design criterial in this section. Staging/stockpiling areas that contribute to a total
area of 1 acre or more of upland staging, must receive coverage under state of Washington
Construction Stormwater General Permit (CSWGP).

The final selection of temporary upland stockpile and transloading locations will depend on
construction and logistical considerations. For example, if material is moved to and from the site by
truck, then a transload area will be constructed to efficiently handle such activities. If material is
moved to and from the site by barge, then the transload area will primarily be for staging operations.

5.2.1 Simpson Former Log Handling Facility

The Simpson Former Log Handling Facility upland will be made available to the contractor for use in
staging equipment and materials for the cleanup project, for access to the shoreline work, and for
temporary stockpiling and transloading cap materials and/or creosote pile debris for shipment (as
necessary). A CSWGP will be obtained by Simpson prior to the project which will need to be
followed. The work area is approximately 1 acre.

If practicable, the contractor may load from the existing bulkhead. However, the contractor will need
to conduct a structural assessment that the bulkhead is in suitable condition for their intended use.
Barges may load from within the Former East Log Pond.
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The contractor may need to drive temporary piles during construction (e.g., to keep barges or
conveyors in place).

5.2.2 Sierra Pacific Industries

The Sierra Pacific Industries Mill Site may be available for upland staging and stockpiling. The
Restoration Project is currently planning to use the Sierra Pacific Industries shoreline for access to the
tideflat, and the upland area may be made available for this project as well. If so, the CSWGP
coverage for that area would need to be transferred to Simpson.

If practicable, the contractor may load from the existing shoreline to the Former West Log Pond.
However, the contractor will need to conduct a structural assessment to ensure that the shoreline is
in suitable condition for their intended use.

5.3 Temporary Site Controls

Upland temporary facilities will be controlled by the contractor with respect to safety, noise, dust,
security, stormwater runoff, and traffic. The construction site will be closed to the public at all times.
The contractor will be responsible for site security at the upland staging areas. The contractor will
also be responsible for daily housekeeping, and will need to maintain a spill kit on site to control and
contain any equipment leakage that could occur. The contractor will control fugitive dust from the
stockpile and staging areas using appropriate BMPs, and the tracking of soil or dust off site will be
controlled.

Temporary erosion and sediment control (TESC) BMPs will be employed to prevent pollution of air
and water and control, respond to, and dispose of eroded sediment and turbid water during
construction. TESC BMPs will be employed in all work areas, equipment and material storage areas,
stockpiles, transloading, and haul areas.

Where barge offloading and loading operations are conducted, spill containment measures will be
required to ensure that all sediment and water from loading and offloading operations are fully
contained and water generated from upland handling of demolition materials can be captured and
managed.

Specific temporary clean sand stockpile configuration will be at the discretion of the contractor.
However, the temporary stockpile areas will be appropriately contained to prevent uncontrolled
runoff from leaving the area. Methods for containing the stockpiles will be described in the
construction work plan, which will be a required contractor submittal and will detail operations,
including setup and breakdown, stormwater management, and maintenance and cleaning of upland
work areas.
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In summary, the following requirements will govern the operation of the upland staging area:

e The temporary staging and stockpiling area will be constructed in accordance with the
Construction Drawings and Specifications and will include perimeter containment to prevent
the release of unfiltered runoff from the temporary staging and stockpiling area.

e The upland staging area will be isolated from surface water using standard erosion and
sedimentation controls, such as filter fence barriers and/or lined ecology block walls or berms.

e Catch basins beneath sand stockpiles will be sealed.

e Other catch basins within the upland staging area but not directly beneath stockpiles will be
protected with a below-grate inlet device (BGID) to collect sediment and debris from
stormwater prior to discharge. The BGID will be inspected and maintained on a regular basis.

e The contractor will be required to maintain a clean upland staging area to prevent vehicles
from tracking material off site

e Equipment will be fueled in a designated area that separates fueling operations and protects
the environment from accidental spills during fueling.

These requirements may be revised as necessary based on the CSWGP. The contractor will maintain a
spill kit on-site in the event a leak develops from their equipment. In the event of a spill, all other
work will stop until the contractor has adequately cleaned the spill. If creosote-treated wood debris
are offloaded in the transload area, then WDNR BMPs will be followed (Appendix H). In particular,
the area will be lined and contained, water discharges from the lined area will be prohibited, and all
debris will be disposed of off site.

Final permitting documents may require additional environmental considerations that will be
included as part of the final design.

5.4 Construction Stormwater Water Management

A CSWGP will be obtained for the upland staging/stockpile area on the Simpson Former Log
Handing Facility. In addition, the contractor will prepare a stormwater pollution prevention plan
(SWPPP) that meets conditions of the permit and describes the BMPs that will be employed to
minimize generated waters and ensure compliance with applicable water quality criteria and
discharge requirements. The objectives of the SWPPP are as follows:

¢ Identify potential sources of pollution that may be reasonably expected to affect the quality of
stormwater discharge from the work area.

e Describe and ensure implementation of practices that will be used to reduce the pollutants in
stormwater discharge from the work area.

e Ensure compliance with terms of the state of Washington general permit for construction
stormwater discharges as applicable.

e |dentify applicable BMPs for stormwater management.
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The contractor will install and operate an appropriate system for management of construction water
generated during the work. The contractor will use structural devices, such as hay bales, silt fences,
and catch basin inserts, to filter or divert stormwater as needed.

For the Simpson Former Log Handling Facility site, the primary stormwater management tool for the
sand stockpile area will be infiltration. Construction stormwater will be directed to an existing
vegetated swale to the north and east portion of the site where stormwater will be allowed to
infiltrate. For the Sierra Pacific Industries property, stormwater management will be performed
consistent with the CSWGP to be obtained for that area through transfer of coverage from Sierra
Pacific Industries.

In the event that infiltration alone cannot accommodate water from the stockpile area, stormwater
will be directed to a catchment basin on site or directly to the shoreline, if permissible under the
CSWGP. The SWPPP will detail the procedures to follow if discharge to surface water is necessary,
including BMPs, storage requirements, and sampling/acceptance criteria.

5.5 In-Water Work Window

In-water construction activities will be performed consistent with allowable work windows
established in coordination with state and federal resource agencies and tribes. Final work windows
will be specified in the issued permits for the project, based on the presence of several fish species of
concern. Work windows were also established in coordination with tribes to minimize potential
impacts to tribal shellfish and finfish harvesting.

The proposed in-water work window for this project is July 16 to February 14.

5.6 Hours of Operation

The temporary staging/stockpile area is zoned Neighborhood Residential; however, the site is
bordered by a rail line, highway SR3, and the marina, and is adjacent to land zoned General
Commercial. Construction activities are likely to occur between 7 a.m. and 10 p.m., 6 days per week,
but could occur up to 24 hours per day, 7 days per week, to meet the required project schedule. City
of Shelton ordinances (Chapter 9.18) require no construction noise between 10 p.m. and 7 a.m. on
weekdays and 10 p.m. and 9 a.m. on weekends. If it becomes necessary to work later or earlier than
these hours to accommodate project schedule or tidal factors, Simpson will work with the City of
Shelton to determine potential mitigating measures.

5.7 Haul Routes

Traffic impacts associated with cleanup project construction activities will be mitigated to the extent
practicable. This will include limiting barge transport through Shelton Harbor to the extent
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practicable and, where appropriate, transporting construction materials to and from the site using
designated truck haul routes. Flaggers will be used if necessary to ensure traffic safety.

Delivery of clean aggregate materials would require approximately 1,000 to 2,000 truck and trailer
trips. The actual number of trips needed will be dictated by the size of the trucks used, and whether
additional capacity can be provided with dump truck trailers (also known as “pups”). Haul routes will
be developed in the construction work plan, and a City of Shelton Right of Way — Heavy Haul Permit
will be obtained by Simpson prior to construction.

5.8 Project Datums

The horizontal datum that will be used is Washington State Plane North Zone, North American
Datum of 1983 (NAD 83), measured in units of feet.

The vertical datum is National Ocean Survey mean lower low water (MLLW), and the nearest National
Oceanic and Atmospheric Administration subordinate station is No. 9446628, located in Oakland Bay,
Washington.
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6 Compliance Monitoring

Compliance monitoring and contingency responses (as needed) will be implemented in accordance
with WAC 173-340-410, Compliance Monitoring Requirements. Simpson will comply with detailed
requirements in the Construction Quality Assurance Plan (Appendix D). As discussed in Section 3.4, a
detailed post-construction OMMP describing long-term physical and chemical monitoring and
potential contingency measures will be prepared as part of the IA construction completion report.
The objective of the OMMP is to confirm that cleanup standards have been achieved, and also to
confirm the long-term effectiveness of interim actions at the site. The OMMP will detail the duration
and frequency of monitoring, the trigger for contingency response actions, and the rationale for
terminating monitoring. The three types of compliance monitoring to be conducted are as follows:

e Protection monitoring to confirm that human health and the environment are adequately
protected during the construction period of the cleanup action

e Performance monitoring to confirm that the interim action has attained cleanup standards
and other performance standards

¢ Confirmation monitoring to confirm the long-term effectiveness of the interim action once
performance standards have been attained

For the IA, the major components for meeting these MTCA components are water quality
monitoring, construction quality assurance monitoring, and post-construction monitoring as

described in the following sections.

6.1 Water Quality Monitoring

Water quality monitoring will be conducted by Simpson to ensure compliance with federal, state, and
local regulations pertaining to water quality. Appendix E presents the detailed water quality
monitoring plan for the project, including the timing of monitoring, the means and methods of
monitoring, and contingency actions that will be required should water quality standards be
exceeded.

6.2 Construction Quality Assurance Monitoring

Construction quality assurance monitoring is monitoring to confirm that the work has been
performed in conformance with the drawing and specifications. The methods and procedures for
construction quality assurance monitoring are detailed in the Construction Quality Assurance Plan in
Appendix D. The project management structure includes a Contractor Construction Quality Control
Supervisor who will be responsible for verifying that appropriate quality control measures are
implemented during construction. In addition, Simpson will designate a Construction Quality
Assurance Officer to observe and inspect the work and to maintain the integrity of the data
generated during the project.
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An important component of the project is determining the thickness of the cap placement. As
summarized in Appendix D, multiple lines of evidence may be used to assess cap thickness, including
the following:

e The Contractor will be required to track the volume and/or weight of cap material placed on a
daily basis and to make this information available to Simpson as part of their daily reports.

e The Contractor will be required to conduct bathymetric surveys before and after cap
construction to assess material coverage across the area.

e Forin-water placement, the Contractor will use an electronic tracking method (e.g., bucket
maps), to assess material coverage across the placement area. The Contractor will be required
to make this information available to Simpson.

e Simpson will perform cap probing and/or coring, if needed, to verify that the cap has been
placed to the specified thickness.

Other components of the construction quality assurance program are detailed in Appendix D.

6.3 Post-Construction Monitoring

As discussed in Section 3.4, the IA cap will be monitored to verify continued protectiveness.
Monitoring will include periodic physical and chemical monitoring. Details of operation, monitoring,
maintenance, and contingency actions will be developed as part of the OMMP prepared as part of
the IA construction completion report.
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7 Implementation Schedule

This section provides an overview of the anticipated implementation schedule for cleanup
construction activities at the site, including associated monitoring and institutional controls.

The demolition and capping activities described in this BODR are anticipated to be completed within
a single construction season. The targeted start date for construction is during fall 2018, subject to
final permitting approvals, and be completed by February 15, 2019.

The project work windows, as defined in the final project permits, will govern most in-water work
activities. However, some work within the site may be appropriately initiated prior to the opening of
these in-water work windows. Likewise, some work activities may continue after closure of these
in-water work windows. Activities that are not subject to in-water work restrictions may include some
or all of the following examples:

e Preparation or removal of upland staging and stockpile areas
e Removal of nearshore structures located within project work areas

As practicable, pile demolition, processing, and debris disposal will be performed before capping to
reduce the chance of disturbing the cap during pile removal. Pile removal is expected to last several
weeks. Capping will subsequently cover the areas that have been disturbed by pile removal, with
capping lasting several months.
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1 Introduction and Project Understanding

Simpson Timber Company (Simpson) will be addressing the cleanup of portions of the Shelton
Harbor Sediment Cleanup Unit (SCU) within the Oakland Bay and Shelton Harbor Sediments Cleanup
Site (Figure B-1). Currently, an Interim Action (IA) will be performed to partially address the overall
cleanup action and expedite cleanup of northern Shelton Harbor in advance of the northern Oakland
Bay Habitat Restoration Project (Anchor QEA 2017). The Oakland Bay Habitat Restoration Project is
composed of the Squaxin Island Tribe, South Puget Sound Salmon Enhancement Group, Simpson,
Port of Shelton, and other project partners. The project will address Shelton Harbor habitat impacts,
with the objective of facilitating greater salmon runs.

The subject IA is composed of two areas referred to as Sediment Management Area (SMA)-1 and
SMA-2 in the Shelton Harbor Interim Action Plan (Anchor QEA 2018). SMA-3 is an |A area located in
southern Shelton Harbor, and will be addressed in future construction seasons. Discussion of
explorations and testing done at locations within SMA-3 are included in this appendix, but no
geotechnical evaluations were performed for SMA-3. The current IA is composed of sub-areas A, B,
and C within SMA-1, and sub-area D, which is SMA-2. Please see Figure B-1.

This technical appendix describes geotechnical engineering field work and evaluations performed in
support of the cleanup project. This appendix is a component of the Basis of Design Report (BODR)
for the Shelton Harbor IA (Anchor QEA 2018) and describes analyses of project elements described
elsewhere in the BODR. Analyses are based on geologic and geotechnical information generated
during past site investigations in and nearby the project area, as well as recent field investigations
conducted April 28 through May 2, 2018, in support of the remedial design (see main body and
other appendices of the BODR).

The following geotechnical data and evaluations are described in this appendix:

e Geotechnical field investigation

e Generalized subsurface conditions

e Bearing capacity of subgrade

e Settlement and consolidation of subgrades due to cap placement
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2 Field Investigation
The field investigation consisted of the following tasks:

e Collect sediment undrained shear strength data within SMA-1 and SMA-2 using the in situ
vane shear test (VST).

e Drill 2 hollow-stem auger borings in the upland area of SMA-3.

e Collect 11 push cores.

e Collect representative soil samples for laboratory testing to support geotechnical engineering
evaluations.

The locations of the geotechnical push cores, drilled borings, and VSTs are on Figure B-1. All depths
discussed within this report are with respect to the ground surface/mudline at the time of drilling,
testing, and coring, and elevations provided are in mean lower low water datum (MLLW).

2.1 Upland Geotechnical Borings

Anchor QEA advanced two soil borings in the upland area on April 25, 2018. The approximate
exploration locations are noted on Figure B-2. The upland borings were drilled with hollow-stem
augers, and standard penetration tests per ASTM International (ASTM) D1586 were performed at
approximate 5-foot intervals using a standard split spoon sampler. Explorations were completed to
depths of 40 feet below ground surface, and groundwater was encountered at elevations noted in
Table 1. The borings are in an area where groundwater elevation is tidally influenced but is also
subject to season fluctuation as well. Thus the data presented in Table 1 are considered a snapshot,
and actual elevations are expected to vary.

Table 1

Groundwater Elevations in Upland Borings
Boring Depth to Groundwater*, feet Groundwater Elevation (MLLW), feet
SPT-01 15 194
SPT-02 12.5 19.7

Note:

*At time of drilling

During drilling, all soil cuttings and samples were observed by an Anchor QEA representative. Drilled
explorations were backfilled by Anchor QEA’s drilling subcontractor with bentonite chips. Soil
cuttings and unused samples generated by drilling were collected by the drilling subcontractor in
steel drums and disposed of by Simpson.

Field logs denoting visual classification and field notes were prepared for each exploration and are
presented in Attachment B-1.
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Subsamples from these explorations were collected to perform the following soil index tests:

e ASTM D854 Standard Test Methods for Specific Gravity of Soil Solids by Water Pycnometer

e ASTM D2216 Standard Test Methods for Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass

e ASTM D6913 Standard Test Method for Particle-Size Distribution (Gradation) of Soils Using
Sieve Analysis

e ASTM D7928 Standard Test Method for Particle-Size Distribution (Gradation) of Fine-Grained
Soils Using the Sedimentation (Hydrometer) Analysis

A general summary of the laboratory test results is in Attachment B-2.

2.2 Vane Shear Tests

Eleven VSTs were performed to measure undrained shear strength characteristics of the near-surface
sediments within the three SMAs. Tests were conducted at approximately 1-foot intervals to depths
of about 3 feet below the mudline or until refusal was encountered. VSTs were conducted in general
accordance with ASTM D2573 Standard Test Method for Field Vane Shear Test in Saturated Fine-
Grained Soils.

The measured in situ shear strength values vary from 167 pounds per square foot (psf) to 439 psf for
peak undrained shear strength, and 104 to 209 psf for residual shear strength. A summary of the test
results is in Attachment B-1. These results were used for stability and bearing capacity analyses in
Section 4.1 of this report.

2.3 Push Core Sampling and Consolidation Testing

Eleven push core samples were collected at approximately the same locations as the VSTs. The cores
were sampled to depths ranging from 0.5 to 5.3 feet below the mudline, at which point refusal was
met. Logs of the push cores are in Attachment B-1.

Subsamples from these push cores were collected to conduct laboratory characterization tests as
noted in Section 2.1, as well as tests noted in the following list. Consolidation testing results are
presented within the laboratory report in Attachment B-3. This information was used for subgrade
settlement analysis presented in Section 4.2 of this report.

e ASTM D2974 Standard Test Methods for Moisture, Ash, and Organic Matter of Peat and Other
Organic Soils

e ASTM D4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

e ASTM D2435 Standard Test Methods for One-Dimensional Consolidation Properties of Soils
Using Incremental Loading
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2.4 Summary of Laboratory Results

Laboratory testing for the chemical and geotechnical samples was contracted through Analytical
Resources, Incorporated, and geotechnical tests were performed by Materials Testing and
Consulting, Inc., of Burlington, Washington. Sample processing and testing were done in general
conformance with current ASTM standards. A summary of the results and the laboratory test report
are in Attachment B-2 and Attachment B-3, respectively.
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3 Generalized Subsurface Conditions

This section describes site subsurface conditions based on observations during the investigation as
well as data collected by others in the general vicinity.

The bathymetry of Shelton Harbor is generally flat with a mounded rise between the A and B cap
areas of SMA-1 (Figure B-1 and Figure B-3). The western slope of the Cap A area ranges from about
1.7 horizontal to 1 vertical (1.7H:1V) to 3H:1V.

The sediments sampled are sandy to very sandy silt with varying amounts of shells, gravel, and some
areas of significant wood debris (SMA1-PC02A/B and SMA2-PC02). One push core (SMA2-PC02)
encountered a layer of slightly sandy, silty gravel overlying the sandy silt. The underlying geologic
unit within the project area is classified as “Vashon recessional outwash,” which is a mixture of glacial
outwash sand and gravel along with localized areas of silt, clay, and peat (Schasse et al. 2003; Herrera
and Ecology 2010). This unit was encountered in the upland borings drilled in SMA-3.
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4 Geotechnical Engineering Recommendations

4.1 Bearing Capacity of Cap Subgrades

As described in Section 3 of the BODR (Anchor QEA 2018), a granular cap of 24 to 36 inches in
thickness (with an overplacement of up to 6 inches) will be placed over cap sub-areas A, B, C, and D
(Figures B-1 and B-2).

Bearing capacity of the subgrade to support this cap was calculated assuming a mat foundation to
model the cap surcharge (Das 1995), and assuming a uniform sediment layer. The presence of buried
organics, including woody debris, was considered in the evaluation. Woody materials tend to
increase the shear strength (and hence bearing capacity) of soils because of the random interlocking
of woody fibers within the soil matrix. However, because wood can degrade over time, the shear
strength that was used in this evaluation was not increased to account for the presence of woody
material, and the evaluation assumed there was no presence of woody material.

The dimensions of the mat foundation are the same as the dimensions of the cap sub-areas A, B, C,
and D (Anchor QEA 2018). The subgrade sediment layer thickness was conservatively assumed to be
equal to the thickest recovered sediment layer from the push cores. This estimated thickness
correlates with soil information noted in other reports (E3RA 2007; Herrera and Ecology 2010; Maul,
Foster & Alongi 2007). The lowest recorded peak undrained shear strength value of 167 psf was used
for the analysis; the allowable bearing capacity will be about 309 psf (gai) with a factor of safety of 3.
The evaluation of bearing capacity is provided in Attachment B-4.

4.2 Subgrade Consolidation Settlement

Select samples were subjected to one-dimensional consolidation tests to evaluate the compressibility
of the subgrade sediment subjected to cap loads. A consolidation evaluation of the subgrade was
done using information from the nearest representative geotechnical cores. Based on the most
current bathymetric survey data and information from other sources (E3RA 2007; Herrera and
Ecology 2010), the thickness of the compressible subgrade layer may be 5 to 5.3 feet. A thickness of
5.3 feet was used for evaluation. The potential degradation of buried organics, including woody
debris, was not expressly evaluated in the consolidation settlement estimate because the
degradation process is very slow and expected changes in sediment volume are expected to be
negligible. Further, based on Anchor QEA's experience and observations from capping at other
woody debris sites, organic degradation is not anticipated to materially change the surface elevation
of the cap.

Based on the laboratory results and proposed cap design, consolidation may be about 12 inches. To
estimate the time for consolidation to occur, time-rate information from consolidation tests was used
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along with a general assumption of single-drainage for the sediment layer. Time rate estimates were
based on the maximum estimated consolidation and an average compressible soil layer thickness. It

is estimated that 90% consolidation will be achieved a little over 30 days after cap placement. The
evaluation is in Attachment B-5.
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Oakland Bay and Shelton Harbor Sediments Cleanup Site



Attachment B-1
Vane Shear Tests, Push Core Logs, and
Drilled Boring Logs
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Attachment B-2

Laboratory Results of Index Tests

Appendix B: Geotechnical Evaluation

Sample Percent Moisture
Depth Passing #200 Specific Organic Content Liquid Plastic Plasticity
Exploration (feet) Description Sieve (%) Gravity Content (%) (%) Limit Limit Index
SMA1-PCO1 0-2 sandy silt 75.4 2.39 — 127 86 56.6 29.5
SMA1-PCO1 2-4.125 — — — — 108.7 — — —
SMA1-PC02A 0-1.5 sandy silt 72.6 — — 113.1 76.1 58.5 17.6
gravelly, sandy silt with
SMA1-PC02A 1.6-2.4 . 50.0 — 384 1213 — — —
wood debris
SMA1-PC02B 0.5-1 sandy silt 78.2 2.32 100.8 771 56.6 20.5
sandy silt with wood
SMA1-PC02B 1-1.8 . 53.2 — 42.8 114.7 — — —
debris
SMA1-PCO03 0-2 — — — — 111.5 — — —
SMA1-PC03 2-53 slightly sandy silt 90.1 2.53 — 1334 85 56.2 288
SMA2-PCO1 (grab) 0-0.5 very sandy silt 66.7 2.59 — 99.2 55.5 39.2 16.3
lightl dy, silt
SMA2-PCO2 0-0.5 SIGNY sandy, sty 228 — — 117.5 — — —
gravel
SMA2-PC02 0.5-1.25 gravelly, sandy silt 63.8 — — 111.3 64.8 41.2 235
gravelly, sandy silt with
SMA2-PC02 1.25-2 . 41.5 — 32.0 88.0 — — —
wood debris
SMA3-PCO1 0-1.8 — — — — 193.9 — — —
SMA3-PCO1 1.8-3 very sandy silt 67.2 2.14 — 1923 95.8 79.9 15.8
SMA3-PCO1 3-45 sandy silt 79.8 — — 144.6 82.1 58.3 23.8
SMA3-PC02 0-1.2 very sandy gravel 36 2.7 — 17.2 — — —
SMA3-PC03 0-1.7 — — — — 148.6 — — —
SMA3-PC03 1.7-5.4 slightly sandy silt 87.8 245 — 120.2 61.8 46.4 15.4
SMA3-PC04 0-1 very gravelly, silty sand 15.5 2.64 — 29.0 — — —
SMA3-PC04 1-2.2 very gravelly, silty sand 16.6 2.66 — 40.2 — — —
SMA3-PC05 0-0.8 very sandy silt 67.8 2.25 — 158.4 78.8 56.7 22.1
SMA3-PCO05 0.8-1.25 sandy silt 73.2 2.21 — 161.4 80.8 57.9 229
SMA3-PCO05 1.25-35 — — — — 128.7 — — —
SMA3-PCO06 (Top #1)* 0-2.1 very silty, sandy gravel 36.9 — — 99.6 79.2 56.1 23.0
Page 1 of 2
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Attachment B-2

Laboratory Results of Index Tests

Sample Percent Moisture
Depth Passing #200 Specific Organic Content Liquid Plastic Plasticity
Exploration (feet) Description Sieve (%) Gravity Content (%) (%) Limit Limit Index
SMA3-PCO06 (Top #2)* 21-32 silty, sandy gravel 14.8 2.46 — 344 — — —
SPTO1-S1 — — — — — 9.7 — — —
poorly graded gravel
- — 73 — — 18.1 — — —
SPT01-52 with silt and sand
SPTO1-S3 — — — — — 54.0 — — —
SPTO1-S4 — — o — — 14.2 — — —
well-graded sand with
SPTO1-S5 — 2.6 — — 19.6 — — —
gravel
well-graded sand with
SPTO1-S6 — 2.1 — — 16.9 — — —
gravel
SPTO1-S7 — — * — — 26.7 — — —
SPTO1-S8 — — — — — 20.6 — — —
SPT02-S1 — — — — — 594 — — —
SPT02-S2 — silty sand with gravel 12.5 — — 15.3 — — —
SPT02-S3 — — — — — 25.9 — — —
well-graded gravel with
SPT02-S4 — g d 4.5 — — 27.3 — — —
sand
SPT02-S5 — — — — — 18.3 — — —
well-graded sand with
SPT02-S6 — 43 — — 14.4 — — —
gravel
SPT02-S7 — — — — — 21.3 — — —
well-graded sand with
SPT02-S8 — g 3.1 — — 17.9 — — —
gravel
Notes:
*These samples are the top and bottom portions of a core that had a large void separating the two sample portions
**: results are pending
PC: Push Core Sample
SPT: Drilled Boring Sample
Page 2 of 2
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

19 July 2018

Cheronne Oreiro
Anchor QEA, LLC
720 Olive Way, Suite 1900

Seattle, WA 98101

RE: Simpson Shelton Harbor

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced
above.

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific
Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical
peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

Associated Work Order(s) Associated SDG ID(s)
18E0251 N/A

I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited
laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the
accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or
his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in it~
7 entirety.
L W ACC O
e g
&5 s ';
= =  PJLA Testing
Cert# 100006 Accreditation # 66169

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Anchor QEA, LLC
720 Olive Way, Suite 1900
Seattle WA, 98101

Project: Simpson Shelton Harbor
Project Number: 110008-01.03 Reported:

Project Manager: Cheronne Oreiro 19-Jul-2018 16:46

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

PDI-SMA1-PC01-0-2-180502 18E0251-01 Solid 02-May-2018 11:20 03-May-2018 11:18
PDI-SMA1-PC01-2-bottom-180502 18E0251-02 Solid 02-May-2018 11:20 03-May-2018 11:18
PDI-SMA1-PC02A-0-1.5-180501 18E0251-03 Solid 01-May-2018 07:55 03-May-2018 11:18
PDI-SMA1-PC02A-1.6-bottom-180501 18E0251-04 Solid 01-May-2018 07:55 03-May-2018 11:18
PDI-SMA1-PC02B-0.5-1-180501 18E0251-05 Solid 01-May-2018 07:55 03-May-2018 11:18
PDI-SMA1-PC02B-1-bottom-180501 18E0251-06 Solid 01-May-2018 07:55 03-May-2018 11:18
PDI-SMA1-PC03-0-2-180501 18E0251-07 Solid 01-May-2018 11:00 03-May-2018 11:18
PDI-SMA1-PC03-2-bottom-180501 18E0251-08 Solid 01-May-2018 11:00 03-May-2018 11:18
PDI-SMA2-PC01-0-bottom-180502 18E0251-09 Solid 02-May-2018 11:20 03-May-2018 11:18
PDI-SMA2-PC02-0-0.5-180502 18E0251-10 Solid 02-May-2018 11:00 03-May-2018 11:18
PDI-SMA2-PC02-0.5-1.25-180502 18E0251-11 Solid 02-May-2018 11:00 03-May-2018 11:18
PDI-SMA2-PC02-1.25-2-180502 18E0251-12 Solid 02-May-2018 11:00 03-May-2018 11:18
PDI-SMA3-PC01-0-1.8-180501 18E0251-13 Solid 01-May-2018 14:30 03-May-2018 11:18
PDI-SMA3-PC01-1.8-3-180501 18E0251-14 Solid 01-May-2018 14:30 03-May-2018 11:18
PDI-SMA3-PC01-3-bottom-180501 18E0251-15 Solid 01-May-2018 14:30 03-May-2018 11:18
PDI-SMA3-PC02-0-1.2-180502 18E0251-16 Solid 02-May-2018 10:10 03-May-2018 11:18
PDI-SMA3-PC03-0-1.7-180501 18E0251-17 Solid 01-May-2018 14:00 03-May-2018 11:18
PDI-SMA3-PCO03-1.7-bottom-180501 18E0251-18 Solid 01-May-2018 14:00 03-May-2018 11:18
PDI-SMA3-PC04-0-1-180430 18E0251-19 Solid 30-Apr-2018 13:00 03-May-2018 11:18
PDI-SMA3-PC04-1-bottom-180430 18E0251-20 Solid 30-Apr-2018 13:00 03-May-2018 11:18
PDI-SMA3-PC05-0-0.8-180430 18E0251-21 Solid 30-Apr-2018 11:50 03-May-2018 11:18
PDI-SMA3-PC05-0.8-1.25-180430 18E0251-22 Solid 30-Apr-2018 11:50 03-May-2018 11:18
PDI-SMA3-PC05-1.25-bottom-180430 18E0251-23 Solid 30-Apr-2018 11:50 03-May-2018 11:18
PDI-SMA3-PC06-TOP-0-bottom-180501 18E0251-24 Solid 01-May-2018 13:00 03-May-2018 11:18
PDI-SMA3-PC06-BOT-0-bottom-180501 18E0251-25 Solid 01-May-2018 13:00 03-May-2018 11:18

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Anchor QEA, LLC Project: Simpson Shelton Harbor
720 Olive Way, Suite 1900 Project Number: 110008-01.03 Reported:
Seattle WA, 98101 Project Manager: Cheronne Oreiro 19-Jul-2018 16:46

Case Narrative

Sample receipt

Samples as listed on the preceding page were pulled from archive May 17, 2018 under ARI work order 18E0251. For details
regarding sample receipt, please refer to the Cooler Receipt Form.

Geotechnical Parameters

The samples were submitted to Materials Testing & Consulting, Inc. (MTC) for various geotechnical analyses. The MTC report
is included here in its entirety.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Materials Testing & Consulting, Inc.

Geotechnical Engineering * Special Inspection * Materials Testing ¢ Environmental Consulting

Project: Simpson Shelton Harbor (18E0251) Date Received: May 21, 2018
Project #: 18S010-21 Sampled By: Others

Client : Analytical Resources, Inc. Date Tested: June 20, 2018

Source: Multiple Tested By: B. Goble

MTC Sample#: Multiple

CASE NARRATIVE

1. Twenty samples were submitted for grain size distribution according to ASTM D422. The
samples were prepared according to ASTM D421. Correlating specific gravity results were used in
the hyrdometer calculations. An assumed specific gravity of 2.65 was used in the hydrometer
calculations, if specific gravity testing was not requested on a sample. A standard milkshake mixer
type device was used to disperse the fine fraction sample for one minute.

2. Twelve samples were submitted for specific gravity determination according to ASTM D854.

3. Fourteen samples were submitted for Atterberg limits according to ASTM D4318.

4. Twenty five samples were submitted for submitted for moisture content determination according
to ASTM D2216.

5. Three samples were submitted for loss on ignition according to ASTM D2974.

6. Three samples were analyzed for soil classification according to ASTM D2487.

7. Six samples were submitted for one dimensional consolidation according to ASTM D2435.
Sample, PDI-SMA3-PC06-TOP-0-bottom-180501 was not viable for consolidation testing. The
sample contained a large amount of gravel and mussels. An intact consolidation sample could not be
obtained. Five samples were subcontracted to HWA Geosciences. Please see attached results.

8. The data is provided in summary tables and plots.

9. There were no noted anomalies in this project.

All results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Reviewed by:

Corporate ~ 777 Chrysler Drive ¢ Burlington, WA 98233 ¢ Phone (360) 755-1990 < Fax (360) 755-1980
Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~ 206.241.1974
Visit our website: www.mtc-inc.net
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 12-Jun-18 Sample Color
Source: PDI-SMA1-PC01-0-2-180502 Tested By: B. Goble Brown

Sample #: S18-0876

Liquid Limit Determination

#1 #2 #3 #4 #5 #6

Weight of Wet Soils + Pan: 8.24 6.17 7.84

‘Weight of Dry Soils + Pan: 521 4.03 4.90

‘Weight of Pan: 1.52 1.52 1.52
Weight of Dry Soils: 3.69 251 3.38 Liquid Limit @ 25 Blows: 86.0 %
Weight of Moisture: 3.03 2.14 2.94 Plastic Limit: 56.6 %
% Moisture: 82.1 % 853 % 87.0 % Plasticity Index, Ip: 29.5%

Number of Blows: 33 29 22

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 7.58 6.75
‘Weight of Dry Soils + Pan: 5.39 4.86
‘Weight of Pan: 1.52 1.52
Weight of Dry Soils: 3.87 3.34
Weight of Moisture: 2.19 1.89
% Moisture: 56.6 % 56.6 %
'8 . N\
Plasticity Chart L
80.0 % - _ Liquid Limit
1 7 100% +
% 4
700 % // 90% + \
60.0 % 1 "U" Line 80% T
i
$ 500% ] - o 0% T
2 |
— b4 60% +
> 100°% | _~ CHorOH £ 60%
= - =
%] e 50% T
T w0 // o
& 30.0% 4 L ° 40% £
o _—yd MH or OH
20.0% + - 30% +
_~ ClLor0Q
100% 1 _ 20% |
L-ML 10% |+
0.0% ‘ ‘ ' ‘ + + + + |
0.0 % 10.0% 200% 300% 400% 500% 60.0% 700% 80.0% 90.0% 100.0% 110.0% 0% |
L. L. 10 100
qumd Limit ) Number of Blows, "N"
P Copyright Spears Engineering & Technical Services PS, 1996-98
ATl results apply only {0 actual locations and materfals tested. As a mutual protection o clients, the public and ourselves, all reports are submitted as (he confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive * Burlington, WA 98233 < Phone (360) 755-1990 < Fax (360) 755-1980

Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~ 206.241.1974
Visit our website: www.mtc-inc.net
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA1-PC02A-0-1.5-180501 Tested By: B. Goble Brown

Sample #: S18-0878

Liquid Limit Determination

#1 #2 #3 #4 #5 #6

Weight of Wet Soils + Pan: 11.09 9.18 9.12

‘Weight of Dry Soils + Pan: 6.99 5.87 5.82

‘Weight of Pan: L.51 1.53 1.52
Weight of Dry Soils: 5.48 4.34 430 Liquid Limit @ 25 Blows: 76.1 %
Weight of Moisture: 4.10 3.31 3.30 Plastic Limit: 585 %
% Moisture: 74.8 % 76.3 % 76.7 % Plasticity Index, Ip: 17.6 %

Number of Blows: 34 24 20

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 7.21 6.66
‘Weight of Dry Soils + Pan: 5.11 4.77
‘Weight of Pan: 1.53 1.53
Weight of Dry Soils: 3.58 3.24
Weight of Moisture: 2.10 1.89
% Moisture: 58.7% 58.3 %
'8 . ~\
Plasticity Chart L
80.0 % - _ Liquid Limit
1 7 90% T
70.0 % A
0 // 80% T —
-
60.0 % 1 "L/J%ne 70% 1
x ///
8 500% 1 ® 0% |
c 2
- - 8
2 400% 1 - CH or OH 2 so% ¢
s _ S
& 30.0% - s 40% |
o -
- 20.0 % // MH or OH 30% 1
.0 % A =
" CLorO °
7 20%
10.0 % e
L-ML 10% L
0.0% . . : ' ' ' ' ' |
0.0 % 10.0% 200% 300% 40.0% 500% 60.0% 700% 80.0% 90.0% 100.0% 110.0% 0% |
L. L. 10 100
qumd Limit ) Number of Blows, "N"
|\ Copyright Spears Engineering & Technical Services PS, 1996-98
"All results apply only {0 actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive * Burlington, WA 98233 « Phone (360) 755-1990 < Fax (360) 755-1980

Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~ 206.241.1974
Visit our website: www.mtc-inc.net
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA1-PC02B-0.5-1-180501 Tested By: B. Goble Brown

Sample #: S18-0880

Liquid Limit Determination

#1 #2 #3 #4 #5 #6

Weight of Wet Soils + Pan: 10.19 9.49 9.51

‘Weight of Dry Soils + Pan: 6.45 6.01 6.00

‘Weight of Pan: 1.52 1.51 1.52
Weight of Dry Soils: 4.93 4.50 448 Liquid Limit @ 25 Blows: 77.1 %
Weight of Moisture: 3.74 3.48 3.51 Plastic Limit: 56.6 %
% Moisture: 75.9 % 773 % 784 % Plasticity Index, Ip: 20.5%

Number of Blows: 34 23 17

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 6.22 5.32
‘Weight of Dry Soils + Pan: 4.52 3.95
‘Weight of Pan: 1.53 1.52
Weight of Dry Soils: 2.99 243
Weight of Moisture: 1.70 1.37
% Moisture: 56.9 % 56.4 %
'8 . N\
Plasticity Chart L
80.0 % - _ Liquid Limit
1 // 90% T
70.0 % 1 / 80%
- T e——,
-
60.0 % 1 "L/J%ne 70% 1
x ///
8 500% 1 ® 0% |
c 2
- - 2
2 400% 1 - CH or OH 2 so% ¢
s _ S
& 30.0% - s 40% |
o _—yd MH or OH o £
30%
20.0 % 1 o [
" CLorO
7 20%
10.0 % e
L-ML 10% L
0.0% . . : ' ' ' ' ' |
0.0 % 10.0% 200% 300% 40.0% 500% 60.0% 700% 80.0% 90.0% 100.0% 110.0% 0% |
L. L. 10 100
qumd Limit ) Number of Blows, "N"
|\ Copyright Spears Engineering & Technical Services PS, 1996-98
Al results apply only {0 actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive * Burlington, WA 98233 « Phone (360) 755-1990 < Fax (360) 755-1980

Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~ 206.241.1974
Visit our website: www.mtc-inc.net
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA1-PC03-2-BOTTOM-180501 Tested By: B. Goble Brown

Sample #: S18-0883

Liquid Limit Determination

#1 #2 #3 #4 #5 #6

Weight of Wet Soils + Pan: 8.68 9.40 8.55

‘Weight of Dry Soils + Pan: 5.46 5.79 5.28

‘Weight of Pan: 1.52 L.51 1.52
Weight of Dry Soils: 3.94 4.28 3.76 Liquid Limit @ 25 Blows: 85.0 %
Weight of Moisture: 3.22 3.61 3.27 Plastic Limit: 56.2%
% Moisture: 81.7% 84.4 % 87.0 % Plasticity Index, Ip: 28.8 %

Number of Blows: 35 26 20

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 7.04 8.04
‘Weight of Dry Soils + Pan: 5.04 5.71
‘Weight of Pan: 1.52 1.52
Weight of Dry Soils: 3.52 4.19
Weight of Moisture: 2.00 2.33
% Moisture: 56.8 % 55.6 %
'8 . N\
Plasticity Chart L
80.0 % - _ Liquid Limit
1 // 100%
%
70.0 % // 0% &
60.0 % "Urlinie 80% | ‘\‘
i
$ 500% ] - o 0% T
2 |
— b4 60% +
> 100°% | _~ CHorOH £ 60%
= - =
%] e 50%
T w0 // o
© 30.0 % 1 / [ J 40% +
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20.0% + - 30% +
_~ ClLor0Q
100% 1 _ 20% |
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0.0% . . ' ‘ ‘ ‘ ‘ ‘ \
0.0 % 100% 200% 300% 400% 500% 600% 70.0% 80.0% 90.0% 100.0% 110.0% 0% |
L. L. 10 100
qumd Limit ) Number of Blows, "N"
|\ Copyright Spears Engineering & Technical Services PS, 1996-98
ATl results apply only o actual Tocations and materials tested. As a mutual protection o clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive * Burlington, WA 98233 < Phone (360) 755-1990 < Fax (360) 755-1980

Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~ 206.241.1974
Visit our website: www.mtc-inc.net
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA2-PC01-0-BOTTOM-180502 Tested By: B. Goble Brown

Sample #: S18-0884

Liquid Limit Determination

#1 #2 #3 #4 #5 #6

Weight of Wet Soils + Pan: 11.30 11.49 10.89

‘Weight of Dry Soils + Pan: 7.87 7.95 7.53

‘Weight of Pan: 1.52 1.54 1.53
Weight of Dry Soils: 6.35 6.41 6.00 Liquid Limit @ 25 Blows: 555%
Weight of Moisture: 3.43 3.54 3.36 Plastic Limit: 392%
% Moisture: 54.0 % 552 % 56.0 % Plasticity Index, Ip: 163 %

Number of Blows: 35 26 22

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 6.13 7.39
‘Weight of Dry Soils + Pan: 4.84 5.73
‘Weight of Pan: 1.53 1.52
Weight of Dry Soils: 3.31 421
Weight of Moisture: 1.29 1.66
% Moisture: 39.0 % 39.4 %
'8 . N\
Plasticity Chart L
80.0 % - _ Liquid Limit
1 7 60% T
70.0 % A
// L N
60.0 % U Life. 80% 1
0% 4 rm
U "kine
x s g
8 500% 1 © 40% |
c 2
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2> 400% A - CHor OH s
%] e 30% T
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e
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L. L. 10 100
qumd Limit ) Number of Blows, "N"
P Copyright Spears Engineering & Technical Services PS, 1996-98
"All results apply only to actual locations and materfals tested. As a mutual protection o clients, the public and ourselves, all reports are submitted as (he confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive * Burlington, WA 98233 « Phone (360) 755-1990 < Fax (360) 755-1980

Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~ 206.241.1974
Visit our website: www.mtc-inc.net
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA2-PC02-0.5-1.25-180502 Tested By: B. Goble Brown
Sample #: S18-0886
Liquid Limit Determination
#1 #2 #3 #4 #5 #6
Weight of Wet Soils + Pan: 10.15 11.60 9.29
‘Weight of Dry Soils + Pan: 6.82 7.66 6.19
‘Weight of Pan: 1.52 1.53 1.53
Weight of Dry Soils: 5.30 6.13 4.66 Liquid Limit @ 25 Blows: 64.8%
Weight of Moisture: 333 3.94 3.10 Plastic Limit: 41.2%
% Moisture: 62.8% 64.3 % 66.5 % Plasticity Index, Ip: 23.5%
Number of Blows: 35 25 18
Plastic Limit Determination
#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 5.74 5.58
‘Weight of Dry Soils + Pan: 4.51 4.39
‘Weight of Pan: 1.52 1.51
Weight of Dry Soils: 2.99 2.88
Weight of Moisture: 1.23 1.19
% Moisture: 41.1 % 41.3 %
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"All results apply only o actual locations and materials (ested. As a mutual protection fo clients, the public and oursclves, all reports arc submiticd as the al property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.
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Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~206.241.1974
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA3-PC01-1.8-3-180501 Tested By: B. Goble Brown

Sample #: S18-0889

Liquid Limit Determination

#1 #2 #3 #4 #5 #6

Weight of Wet Soils + Pan: 11.48 8.72 9.75

‘Weight of Dry Soils + Pan: 6.66 5.20 5.67

‘Weight of Pan: 1.52 1.52 1.51
Weight of Dry Soils: 5.14 3.68 4.16 Liquid Limit @ 25 Blows: 95.8%
Weight of Moisture: 4.82 3.52 4.08 Plastic Limit: 79.9 %
% Moisture: 93.8% 95.7 % 98.1 % Plasticity Index, Ip: 158 %

Number of Blows: 35 24 15

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 6.13 7.58
‘Weight of Dry Soils + Pan: 4.08 4.89
‘Weight of Pan: 1.51 1.53
Weight of Dry Soils: 2.57 3.36
Weight of Moisture: 2.05 2.69
% Moisture: 79.8 % 80.1 %
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ATl results apply only o actual Tocations and materials tested. As a mutual protection o clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA3-PC01-3-BOTTOM-180501 Tested By: B. Goble Brown

Sample #: S18-0890

Liquid Limit Determination

#1 #2 #3 #4 #5 #6

Weight of Wet Soils + Pan: 9.66 8.72 8.87

‘Weight of Dry Soils + Pan: 6.01 5.47 5.54

‘Weight of Pan: 1.55 1.53 1.54
Weight of Dry Soils: 4.46 3.94 4.00 Liquid Limit @ 25 Blows: 82.1 %
Weight of Moisture: 3.65 3.25 333 Plastic Limit: 583 %
% Moisture: 81.8% 82.5% 833 % Plasticity Index, Ip: 23.8%

Number of Blows: 27 22 16

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 5.72 6.77
‘Weight of Dry Soils + Pan: 4.18 4.84
‘Weight of Pan: 1.54 1.53
Weight of Dry Soils: 2.64 3.31
Weight of Moisture: 1.54 1.93
% Moisture: 58.3 % 58.3 %
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"All results apply only {0 actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA3-PC03-1.7-BOTTOM-180501 Tested By: B. Goble Brown
Sample #: S18-0893
Liquid Limit Determination
#1 #2 #3 #4 #5 #6
Weight of Wet Soils + Pan: 11.00 12.52 11.30
‘Weight of Dry Soils + Pan: 7.43 8.33 7.53
‘Weight of Pan: 1.54 1.52 1.54
Weight of Dry Soils: 5.89 6.81 5.99 Liquid Limit @ 25 Blows: 61.8%
Weight of Moisture: 3.57 4.19 3.77 Plastic Limit: 46.4 %
% Moisture: 60.6 % 61.5% 62.9 % Plasticity Index, Ip: 15.4%
Number of Blows: 31 25 21
Plastic Limit Determination
#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 8.90 10.16
‘Weight of Dry Soils + Pan: 6.56 7.42
‘Weight of Pan: 1.53 1.51
Weight of Dry Soils: 5.03 5.91
Weight of Moisture: 2.34 2.74
% Moisture: 46.5 % 46.4 %
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extracts from or regarding our reports is reserved pending our written approval.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA3-PC04-1-BOTTOM-180430 Tested By: B. Goble Brown

Sample #: S18-0895

Liquid Limit Determination

#1 #2 #3 #4 #5 #6
Weight of Wet Soils + Pan:
‘Weight of Dry Soils + Pan:
‘Weight of Pan:
Weight of Dry Soils: Liquid Limit @ 25 Blows: N/A
Weight of Moisture: Plastic Limit: N/A
% Moisture: Plasticity Index, Ip: N/A

Number of Blows:

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan:
‘Weight of Dry Soils + Pan:
‘Weight of Pan:
Weight of Dry Soils:
Weight of Moisture:
% Moisture:
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ATl results apply only o actual Tocations and materials tested. As a mutual protection o clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.

Comments: This sample would not roll to 1/8" or reach 25 blows. This sample is classified as Non-Plastic.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA3-PC05-0-0.8-180430 Tested By: B. Goble Brown

Sample #: S18-0896

Liquid Limit Determination

#1 #2 #3 #4 #5 #6
Weight of Wet Soils + Pan: 11.02 10.76 9.57
‘Weight of Dry Soils + Pan: 6.87 6.69 6.00
‘Weight of Pan: 1.52 L.51 1.51
Weight of Dry Soils: 5.35 5.18 4.49 Liquid Limit @ 25 Blows: 78.8 %
Weight of Moisture: 4.15 4.07 3.57 Plastic Limit: 56.7 %
% Moisture: 77.6 % 78.6 % 79.5 % Plasticity Index, Ip: 22.1%
Number of Blows: 35 26 20

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 6.98 7.22
‘Weight of Dry Soils + Pan: 5.01 5.15
‘Weight of Pan: 1.52 1.52
Weight of Dry Soils: 3.49 3.63
Weight of Moisture: 1.97 2.07
% Moisture: 56.5 % 57.0 %
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"All results apply only {0 actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA3-PC05-0.8-1.25-180430 Tested By: B. Goble Brown

Sample #: S18-0897

Liquid Limit Determination

#1 #2 #3 #4 #5 #6

Weight of Wet Soils + Pan: 9.39 8.45 10.08

‘Weight of Dry Soils + Pan: 591 5.35 6.25

‘Weight of Pan: 1.52 L.51 1.53
Weight of Dry Soils: 4.39 3.84 4.72 Liquid Limit @ 25 Blows: 80.8 %
Weight of Moisture: 3.48 3.10 3.83 Plastic Limit: 579 %
% Moisture: 79.3 % 80.7 % 81.1 % Plasticity Index, Ip: 22.9%

Number of Blows: 35 27 22

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 6.62 6.76
‘Weight of Dry Soils + Pan: 4.76 4.84
‘Weight of Pan: 1.54 1.53
Weight of Dry Soils: 3.22 3.31
Weight of Moisture: 1.86 1.92
% Moisture: 57.8% 58.0 %
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"All results apply only {0 actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive * Burlington, WA 98233 < Phone (360) 755-1990 < Fax (360) 755-1980

Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~ 206.241.1974
Visit our website: www.mtc-inc.net

Page 30 of 49 18E0251 ARISample FINAL 19 Jul 2018 1646



Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA3-PC06-TOP-0-BOTTOM-180501 Tested By: B. Goble Brown

Sample #: S18-0899

Liquid Limit Determination

#1 #2 #3 #4 #5 #6

Weight of Wet Soils + Pan: 8.03 8.47 10.19

‘Weight of Dry Soils + Pan: 520 5.42 6.30

‘Weight of Pan: 1.53 1.53 1.52
Weight of Dry Soils: 3.67 3.89 4.78 Liquid Limit @ 25 Blows: 79.2%
Weight of Moisture: 2.83 3.05 3.89 Plastic Limit: 56.1 %
% Moisture: 77.1% 784 % 81.4% Plasticity Index, Ip: 23.0%

Number of Blows: 33 25 19

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan: 5.27 6.32
‘Weight of Dry Soils + Pan: 3.92 4.60
‘Weight of Pan: 1.52 1.53
Weight of Dry Soils: 2.40 3.07
Weight of Moisture: 1.35 1.72
% Moisture: 56.3 % 56.0 %
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"All results apply only {0 actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspections ¢ Materials Testing ¢ Environmental Consulting

ASTM D4318 - Liquid Limit, Plastic Limit and Plasticity Index of Soils

Project: Simpson Shelton Harbor (18E0251) Date Received: 21-May-18 Unified Soils Classification System, ASTM D-2487
Project #: 18S010-21 Sampled By: Others No Data Provided
Client: Analytical Resources, Inc. Date Tested: 20-Jun-18 Sample Color
Source: PDI-SMA3-PC06-BOT-0-BOTTOM-180501  Tested By: B. Goble Brown

Sample #: S18-0900

Liquid Limit Determination

#1 #2 #3 #4 #5 #6
Weight of Wet Soils + Pan:
‘Weight of Dry Soils + Pan:
‘Weight of Pan:
Weight of Dry Soils: Liquid Limit @ 25 Blows: N/A
Weight of Moisture: Plastic Limit: N/A
% Moisture: Plasticity Index, Ip: N/A

Number of Blows:

Plastic Limit Determination

#1 #2 #3 #4 #5 #6
‘Weight of Wet Soils + Pan:
‘Weight of Dry Soils + Pan:
‘Weight of Pan:
Weight of Dry Soils:
Weight of Moisture:
% Moisture:
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ATl results apply only o actual Tocations and materials tested. As a mutual protection o clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or

extracts from or regarding our reports is reserved pending our written approval.

Comments: This sample would not roll to 1/8" or reach 25 blows. This sample is classified as Non-Plastic.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering * Special Inspection ¢ Materials Testing ¢ Environmental Consulting

Project: Simpson Shelton Harbor (18E0251) Client: Analytical Resources, Inc.
Project #: 185010-21
Date Received: May 21, 2018 Sampled by: Others
Date Tested: June 12,2018 Tested by: B. Goble

Moisture Content - ASTM D2216

Sample # Source Tare Wet + Tare Dry + Tare | Wgt. Of Moisture] Wgt. Of Soil % Moisture
S18-0876 PDI-SMAI_PC01-0-2-180502 1.5 98.6 44.3 54.3 42.8 127.0%
S18-0877 PDI-SMA1-PC01-2-bottom-180502 1.5 105.0 51.1 53.9 49.6 108.7%
S18-0878 PDI-SMA1-PC02A-0-1.5-180501 1.5 55.3 26.7 28.5 25.2 113.1%
S18-0879 PDI-SMA1-PC02A-1.6-bottom-180501 107.7 249.7 171.9 77.9 64.2 121.3%
S18-0880 PDI-SMA1-PC02B-0.5-1-180501 1.5 68.2 34.7 335 332 100.8%
S18-0881 PDI-SMA1-PC02B-1-bottom-180501 103.8 2533 173.5 79.9 69.7 114.7%
S18-0882 PDI-SMA1-PC03-0-2-180501 1.5 78.1 37.7 40.4 36.2 111.5%
S18-0883 PDI-SMA1-PC03-2-bottom-180501 1.5 70.1 30.9 39.2 29.4 133.4%
S18-0884 PDI-SMA2-PC01-0-bottom-180502 1.5 83.9 42.9 41.0 41.4 99.2%
S18-0885 PDI-SMA2-PC02-0-0.5-180502 1.5 104.5 48.9 55.6 473 117.5%
S18-0886 PDI-SMA2-PC02-0.5-1.25-180502 1.5 85.7 41.3 44.4 39.8 111.3%
S18-0887 PDI-SMA2-PC02-1.25-2-180502 101.2 268.5 190.2 78.3 89.0 88.0%
S18-0888 PDI-SMA3-PC01-0-1.8-180501 1.5 68.1 24.2 43.9 22.6 193.9%
S18-0889 PDI-SMA3-PC01-1.8-3-180501 1.5 55.8 20.1 35.7 18.6 192.3%
S18-0890 PDI-SMA3-PC01-3-bottom-180501 1.5 66.1 27.9 38.2 26.4 144.6%
S18-0891 PDI-SMA3-PC02-0-1.2-180502 1.5 73.0 62.5 10.5 61.0 17.2%
S18-0892 PDI-SMA3-PC03-0-1.7-180501 1.5 86.2 35.6 50.6 34.1 148.6%
S18-0893 PDI-SMA3-PC03-1.7-bottom-180501 1.5 86.0 39.9 46.1 384 120.2%
S18-0894 PDI-SMA3-PC04-0-1-180430 1.5 85.0 66.3 18.8 64.7 29.0%
S18-0895 PDI-SMA3-PC04-1-bottom-180430 1.5 89.5 64.3 252 62.7 40.2%
S18-0896 PDI-SMA3-PC05-0-0.8-180430 1.5 63.5 25.5 38.0 24.0 158.4%
S18-0897 PDI-SMA3-PC05-0.8-1.25-180430 1.5 573 22.9 34.4 21.3 161.4%
S18-0898 PDI-SMA3-PC05-1.25-bottom-180430 1.5 55.0 24.9 30.1 23.4 128.7%
S18-0899 PDI-SMA3-PC06-TOP-0-bottom-180501 1.5 77.6 39.6 38.0 38.1 99.6%
S18-0900 PDI-SMA3-PC06-BOT-0-bottom-180501 1.5 100.0 74.8 25.2 73.3 34.4%

Organic Content - ASTM D2974

Sample # Source Tare Soil + Tare, Pre-Ignition Soil + Tare, Post Ignition % Organics
S18-0879 PDI-SMA1-PC02A-1.6-bottom-180501 107.7 171.9 147.2 38.4%
S18-0881 PDI-SMA1-PC02B-1-bottom-180501 103.8 173.5 143.6 42.8%
S18-0887 PDI-SMA2-PC02-1.25-2-180502 101.2 190.2 161.7 32.0%
“All results apply only to actual locations and materials (ested. As a mutual protection (o clients, the public and ourselves, all reports are submiticd as the confidential property of clients, and Tor or or exlracts from or regarding our
reports is reserved pending our written approval.
Reviewed by:

Corporate ~ 777 Chrysler Drive ¢ Burlington, WA 98233 + Phone (360) 755-1990 + Fax (360) 755-1980
Regional Offices: Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~ 206.241.1974

Visit our website: www.mtc-inc.net
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Anchor QEA, LLC Project: Simpson Shelton Harbor
720 Olive Way, Suite 1900 Project Number: 110008-01.03 Reported:
Seattle WA, 98101 Project Manager: Cheronne Oreiro 19-Jul-2018 16:46
Method:
Sample Preparation: Preparation Method:
Preparation Batch:
Prepared: Final Volume:
Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Anchor QEA, LLC Project: Simpson Shelton Harbor
720 Olive Way, Suite 1900 Project Number: 110008-01.03 Reported:
Seattle WA, 98101 Project Manager: Cheronne Oreiro 19-Jul-2018 16:46
Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants Analytical Report

Anchor QEA, LLC Project: Simpson Shelton Harbor
720 Olive Way, Suite 1900 Project Number: 110008-01.03 Reported:
Seattle WA, 98101 Project Manager: Cheronne Oreiro 19-Jul-2018 16:46

Certified Analyses included in this Report

Analyte Certifications

Code Description Number Expires

ADEC Alaska Dept of Environmental Conservation 17-015 02/07/2019
CALAP California Department of Public Health CAELAP 2748 06/30/2018
DoD-ELAP DoD-Environmental Laboratory Accreditation Program 66169 02/07/2019
NELAP ORELAP - Oregon Laboratory Accreditation Program WA100006-011 05/12/2019
WADOE WA Dept of Ecology C558 06/30/2019
WA-DW Ecology - Drinking Water C558 06/30/2019

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Anchor QEA, LLC Project: Simpson Shelton Harbor
720 Olive Way, Suite 1900 Project Number: 110008-01.03 Reported:
Seattle WA, 98101 Project Manager: Cheronne Oreiro 19-Jul-2018 16:46

DET
ND
NR
dry
RPD

[2€]

Notes and Definitions

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit
Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Indicates this result was quantified on the second column on a dual column analysis.
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

12 July 2018

Cheronne Oreiro
Anchor QEA, LLC
720 Olive Way, Suite 1900

Seattle, WA 98101

RE: Simpson Shelton Harbor

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced
above.

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific
Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical
peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

Associated Work Order(s) Associated SDG ID(s)
18E0079 N/A

I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited
laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the
accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or
his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in it~
7 entirety.
L W ACC O
e g
&5 s ';
= =  PJLA Testing
Cert# 100006 Accreditation # 66169

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202

Page 1 of 56 18E0079 ARISample FINAL 12 Jul 2018 1236



Page 2 of 56 18E0079 ARISample FINAL 12 Jul 2018 1236



Page 3 of 56 18E0079 ARISample FINAL 12 Jul 2018 1236



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Anchor QEA, LLC Project: Simpson Shelton Harbor
720 Olive Way, Suite 1900 Project Number: 110008-01.03 Reported:

Seattle WA, 98101

Project Manager: Cheronne Oreiro

12-Jul-2018 12:36

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

PDI-SMA3-SPT01-S1-180425 18E0079-01 Solid 25-Apr-2018 11:40 03-May-2018 13:45
PDI-SMA3-SPT01-S2-180425 18E0079-02 Solid 25-Apr-2018 11:50 03-May-2018 13:45
PDI-SMA3-SPT01-S3-180425 18E0079-03 Solid 25-Apr-2018 12:00 03-May-2018 13:45
PDI-SMA3-SPT01-S4-180425 18E0079-04 Solid 25-Apr-2018 12:10 03-May-2018 13:45
PDI-SMA3-SPT01-S5-180425 18E0079-05 Solid 25-Apr-2018 12:20 03-May-2018 13:45
PDI-SMA3-SPT01-S6-180425 18E0079-06 Solid 25-Apr-2018 12:30 03-May-2018 13:45
PDI-SMA3-SPT01-S7-180425 18E0079-07 Solid 25-Apr-2018 12:40 03-May-2018 13:45
PDI-SMA3-SPT01-S8-180425 18E0079-08 Solid 25-Apr-2018 12:50 03-May-2018 13:45
PDI-SMA3-SPT02-S1-180425 18E0079-09 Solid 25-Apr-2018 09:45 03-May-2018 13:45
PDI-SMA3-SPT02-S2-180425 18E0079-10 Solid 25-Apr-2018 09:55 03-May-2018 13:45
PDI-SMA3-SPT02-S3-180425 18E0079-11 Solid 25-Apr-2018 10:05 03-May-2018 13:45
PDI-SMA3-SPT02-S4-180425 18E0079-12 Solid 25-Apr-2018 10:15 03-May-2018 13:45
PDI-SMA3-SPT02-S5-180425 18E0079-13 Solid 25-Apr-2018 10:25 03-May-2018 13:45
PDI-SMA3-SPT02-S6-180425 18E0079-14 Solid 25-Apr-2018 10:35 03-May-2018 13:45
PDI-SMA3-SPT02-S7-180425 18E0079-15 Solid 25-Apr-2018 10:45 03-May-2018 13:45
PDI-SMA3-SPT02-S8-180425 18E0079-16 Solid 25-Apr-2018 10:55 03-May-2018 13:45

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Anchor QEA, LLC Project: Simpson Shelton Harbor
720 Olive Way, Suite 1900 Project Number: 110008-01.03 Reported:
Seattle WA, 98101 Project Manager: Cheronne Oreiro 12-Jul-2018 12:36

Case Narrative

Sample receipt

Samples as listed on the preceding page were received May 3, 2018 under ARI work order 18E0079. For details regarding
sample receipt, please refer to the Cooler Receipt Form.

Grainsize and Moisture Content

The samples were submitted to Materials Testing & Consulting, Inc. (MTC) for grainsize analysis. The MTC report is included
here in its entirety.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Materials Testing & Consulting, Inc.

Geotechnical Engineering * Special Inspection * Materials Testing ¢ Environmental Consulting

Project: Simpson Shelton Harbor Date Received: May 15, 2018
Project #: 18S010-21 Sampled By: Others

Client : Analytical Resources, Inc. Date Tested: May 30, 2018

Source: Multiple Tested By: AE/CFM

MTC Sample#: Multiple

CASE NARRATIVE

1. Sixteen samples were submitted for analysis.

2. Nine samples were analyzed for grain size distribution according to ASTM D422. The samples
were prepared according to ASTM D421. An assumed specific gravity of 2.65 was used in the
hydrometer calculations. A standard milkshake mixer type device was used to disperse the fine
fraction sample for one minute.

3. Sixteen samples were analyzed for moisture content determination according to ASTM D2216.
4. The data is provided in summary tables and plots.

5. There were no noted anomalies in this project.

All results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Reviewed by:

Corporate ~ 777 Chrysler Drive ¢ Burlington, WA 98233 ¢ Phone (360) 755-1990 < Fax (360) 755-1980
Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~ 206.241.1974
Visit our website: www.mtc-inc.net
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Materials Testing & Consulting, Inc.

Geotechnical Engineering * Special Inspection * Materials Testing ¢ Environmental Consulting

Sieve Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D-2487 Unified Soils Classification System
Project #: 18S010-21 Sampled By: Others GP-GM, Poorly graded Gravel with Silt and Sand
Client: Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color:
Source: PDI-SMA3-SPT01-S2-180425 Tested By: AE/CFM Brown
Sample#: S18-0775
ASTM D-2216, ASTM D-2419, ASTM D-4318, ASTM D-5821
D)= 0.051 mm % Gravel = 51.5% Coefl. of Curvature, C.. = 4.92
Specifications D)= 0.154 mm % Sand = 41.2% Coeff. of Uniformity, Cy = 50.70
No Specs D(5= 0.301 mm % Silt & Clay = 7.3% Fineness Modulus = 5.11
Sample Meets Specs ? N/A D)= 2437 mm Liquid Limit = n/a Plastic Limit = n/a
Dysp)= 5.146 mm Plasticity Index = n/a Moisture %, as sampled = 18.1%
Dgoy= 7.819 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Dygp)= 22.387 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio = 11/29 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C-136, ASTM D-6913
Actual Interpolated Grain Size Distribution
Cumulative | Cumulative
Sieve Size Percent Percent Specs Specs 6 ©oooco00S998
US Metric Passing Passing Max Min % ox§eIeeeEsy 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0% 90% 90.0%
6.00" 150.00 100% 100.0% 0.0%
4.00" 100.00 100% 100.0% 0.0% aon w00%
3.00" 75.00 100% 100.0% 0.0% .
2.50" 63.00 100% 100.0% 0.0% .
2.00" 50.00 100% 100.0% 0.0% 0% 70.0%
1.75" 45.00 100% 100.0% 0.0%
1.50" 37.50 100% 100.0% 0.0%
125" 31.50 100% 100.0% 0.0% 6% f00%
1.00" 25.00 100% 100% 100.0% 0.0% 2 l g
3/4" 19.00 77% 77% 100.0% 0.0% s s soo0n
5/8" 16.00 76% 100.0% 0.0% 1
12" 12.50 75% 75% 100.0% 0.0% \
3/8" 9.50 66% 66% 100.0% 0.0% 40% 40.0%
/4" 6.30 54% 100.0% 0.0% \
#4 4.75 49% 49% 100.0% 0.0% \
#3 236 29% 100.0% 0.0% 0% 4 oo
#10 2.00 27% 27% 100.0% 0.0% 4\
#16 1.18 23% 100.0% 0.0% 20 e 200%
#20 0.850 21% 100.0% 0.0% \
#30 0.600 20% 100.0% 0.0% "
#40 0.425 19% 19% 100.0% 0.0% 10% ‘v~‘ 10.0%
#50 0.300 15% 100.0% 0.0% i ‘.
#60 0.250 13% 100.0% 0.0% TR— e
#80 0.180 11% 100.0% 0.0% o 100.01 10.000 1.0 0.100 0,010 oot
#100 0.150 10% 100.0% 0.0%
#140 0.106 8% 100.0% 0.0% Partde Size (mm)
#170 0.090 8% 100.0% 0.0%
#200 0.075 7.3% 7.3% 100.0% 0.0% +  Sieve Sizes =4 = Max Specs = = Min Specs et e Sieve Resuits
Copyright | Spears Engineering & Technical Services PS, 1996-98
“All esults apply only (© actual locations and materials tested. As a nmutual protection (o cliens, the public and oursclves, all reports are submited as the confidential property of clients, and authorization for publication of Staterments, conclusions or exiracts from or regarding our reports is reserved pending our writien approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive ¢ Burlington, WA 98233 < Phone (360) 755-1990 « Fax (360) 755-1980
Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~206.241.1974
Visit our website: www.mtc-inc.net
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspection ¢ Materials Testing ¢ Environmental Consulting

Hydrometer Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D 2487 Soils Classification
Project #: 18S010-21 Sampled By: Others GP-GM, Poorly graded Gravel with Silt and Sand
Client : Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color
Source: PDI-SMA3-SPT01-S2-180425 Tested By: AE/CFM Brown
Sample#: S18-0775
ASTM D-422, HYDROMETER ANALYSIS ASTM C-136
Assumed Sp Gr : 2.65 Sieve Analysis
Sample Weight: 50.17 grams Grain Size Distribution
Hydroscopic Moist.: 0.87% Sieve Percent Soils Particle
Adj. Sample Wgt : 49.74 grams Size Passing Diameter
3.0" 100% 75.000 mm
Hydrometer 2.0" 100% 50.000 mm
Reading  Corrected Percent Soils Particle L.5" 100% 37.500 mm
Minutes Reading Passing Diameter 1.25" 100% 31.500 mm
2 6 3.2% 0.0378 mm 1.0" 100% 25.000 mm
5 5 2.7% 0.0240 mm 3/4" 77% 19.000 mm
15 3 1.6% 0.0140 mm 5/8" 76% 16.000 mm
30 3 1.6% 0.0099 mm 172" 75% 12.500 mm
60 3 1.6% 0.0070 mm 3/8" 66% 9.500 mm
250 2 1.1% 0.0035 mm 1/4" 54% 6.300 mm
1440 1 0.5% 0.0014 mm #4 49% 4.750 mm
#10 27% 2.000 mm
% Gravel: 51.5% Liquid Limit: n/a #20 21% 0.850 mm
% Sand: 41.2% Plastic Limit: n/a #40 19% 0.425 mm
% Silt: 6.0% Plasticity Index: n/a #100 10% 0.150 mm
% Clay: 1.3% #200 7.3% 0.075 mm
Silts 72% 0.074 mm
4.5% 0.050 mm
2.2% 0.020 mm
Clays 1.3% 0.005 mm
0.7% 0.002 mm
Colloids 0.4% 0.001 mm
USDA Soil Textural Classification
Particle Size
% Sand: 2.0-0.05 mm
% Silt: 0.05 - 0.002 mm
% Clay: <0.002 mm
USDA Soil Textural Classification
N/A

th for ion of ions or extracts from or

Al results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and 2

regarding our reports is reserved pending our written approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive * Burlington, WA 98233 « Phone (360) 755-1990 < Fax (360) 755-1980

Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~206.241.1974
Visit our website: www.mtc-ine nat
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Materials Testing & Consulting, Inc.

Geotechnical Engineering * Special Inspection * Materials Testing ¢ Environmental Consulting

Sieve Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D-2487 Unified Soils Classification System
Project #: 18S010-21 Sampled By: Others SW, Well-graded Sand with Gravel
Client: Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color:
Source: PDI-SMA3-SPT01-S5-180425 Tested By: AE/CFM Brown
Sample#: S18-0778
ASTM D-2216, ASTM D-2419, ASTM D-4318, ASTM D-5821
D)= 0.171  mm % Gravel = 31.9% Coefl. of Curvature, Cc. = 1.36
Specifications D)= 0.372  mm % Sand = 65.5% Coeff. of Uniformity, Cy = 10.53
No Specs D(5= 0.619 mm % Silt & Clay = 2.6% Fineness Modulus = 4.43
Sample Meets Specs ? N/A D)= 1.408  mm Liquid Limit = n/a Plastic Limit = n/a
Dyspp = 2.894 mm Plasticity Index = n/a Moisture %, as sampled = 19.6%
Dggoy= 3.917 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Dygp= 9.198 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio = 3/13 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C-136, ASTM D-6913
Actual Interpolated Grain Size Distribution
Cumulative | Cumulative
Sieve Size Percent Percent Specs Specs o ©oooco00S998
US Metric Passing Passing Max Min % ox§eIeeeEEy 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0% 90.0%
6.00" 150.00 100% 100.0% 0.0%
4.00" 100.00 100% 100.0% 0.0% aon w00%
3.00" 75.00 100% 100.0% 0.0%
2.50" 63.00 100% 100.0% 0.0% K
2.00" 50.00 100% 100.0% 0.0% 0% 70.0%
1.75" 45.00 100% 100.0% 0.0% 1
1.50" 37.50 100% 100.0% 0.0% \
125" 31.50 100% 100.0% 0.0% 6% f00%
1.00" 25.00 100% 100% 100.0% 0.0% 2 g
3/4" 19.00 100% 100% 100.0% 0.0% s s soo0n
5/8" 16.00 100% 100.0% 0.0%
12" 12.50 100% 100% 100.0% 0.0% 1
3/8" 9.50 91% 91% 100.0% 0.0% 40% 3 40.0%
/4" 6.30 76% 100.0% 0.0%
#4 4.75 68% 68% 100.0% 0.0%
#3 236 45% 100.0% 0.0% so% \ oo
#10 2.00 41% 41% 100.0% 0.0% ’\
#16 1.18 26% 100.0% 0.0% 20 200%
#20 0.850 19% 100.0% 0.0% \
#30 0.600 15% 100.0% 0.0% \)
#40 0.425 11% 11% 100.0% 0.0% 10% N\ 10.0%
#50 0.300 8% 100.0% 0.0% "\,'
#60 0.250 7% 100.0% 0.0% it
#80 0.180 5% 100.0% 0.0% o 100.01 10.000 1.0 0.100 0.010 oot
#100 0.150 4% 100.0% 0.0%
#140 0.106 3% 100.0% 0.0% Partde Size (mm)
#170 0.090 3% 100.0% 0.0%
#200 0.075 2.6% 2.6% 100.0% 0.0% +  Sieve Sizes =4 = Max Specs = = Min Specs et e Sieve Resuits
Copyright | Spears Engineering & Technical Services PS, 1996-98
“All esults apply only (© actual locations and materials tested. As a nmutual protection (o cliens, the public and oursclves, all reports are submited as the confidential property of clients, and authorization for publication of Staterments, conclusions or exiracts from or regarding our reports is reserved pending our writien approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive ¢ Burlington, WA 98233 < Phone (360) 755-1990 « Fax (360) 755-1980
Regional Offices: Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~206.241.1974
Visit our website: www.mtc-inc.net

Page 12 of 56 18E0079 ARISample FINAL 12 Jul 2018 1236



Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspection ¢ Materials Testing ¢ Environmental Consulting

Hydrometer Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D 2487 Soils Classification
Project #: 18S010-21 Sampled By: Others SW, Well-graded Sand with Gravel
Client : Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color
Source: PDI-SMA3-SPT01-S5-180425 Tested By: AE/CFM Brown
Sample#: S18-0778
ASTM D-422, HYDROMETER ANALYSIS ASTM C-136
Assumed Sp Gr : 2.65 Sieve Analysis
Sample Weight: 72.31 grams Grain Size Distribution
Hydroscopic Moist.: 0.35% Sieve Percent Soils Particle
Adj. Sample Wgt : 72.06 grams Size Passing Diameter
3.0" 100% 75.000 mm
Hydrometer 2.0" 100% 50.000 mm
Reading  Corrected Percent Soils Particle L.5" 100% 37.500 mm
Minutes Reading Passing Diameter 1.25" 100% 31.500 mm
2 1 0.6% 0.0387 mm 1.0" 100% 25.000 mm
5 1 0.6% 0.0245 mm 3/4" 100% 19.000 mm
15 1 0.6% 0.0141 mm 5/8" 100% 16.000 mm
30 1 0.6% 0.0100 mm 172" 100% 12.500 mm
60 1 0.6% 0.0071 mm 3/8" 91% 9.500 mm
250 1 0.6% 0.0035 mm 1/4" 76% 6.300 mm
1440 1 0.6% 0.0014 mm #4 68% 4.750 mm
#10 41% 2.000 mm
% Gravel: 31.9% Liquid Limit: n/a #20 19% 0.850 mm
% Sand: 65.5% Plastic Limit: n/a #40 11% 0.425 mm
% Silt: 2.0% Plasticity Index: n/a #100 4% 0.150 mm
% Clay: 0.6% #200 2.6% 0.075 mm
Silts 2.6% 0.074 mm
1.2% 0.050 mm
0.6% 0.020 mm
Clays 0.6% 0.005 mm
0.6% 0.002 mm
Colloids 0.4% 0.001 mm
USDA Soil Textural Classification
Particle Size
% Sand: 2.0-0.05 mm
% Silt: 0.05 - 0.002 mm
% Clay: <0.002 mm
USDA Soil Textural Classification
N/A

th for ion of ions or extracts from or

Al results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and 2

regarding our reports is reserved pending our written approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive * Burlington, WA 98233 « Phone (360) 755-1990 < Fax (360) 755-1980

Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~206.241.1974
Visit our website: www.mtc-ine nat

Page 13 of 56 18E0079 ARISample FINAL 12 Jul 2018 1236



Materials Testing & Consulting, Inc.

Geotechnical Engineering * Special Inspection * Materials Testing ¢ Environmental Consulting

Sieve Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D-2487 Unified Soils Classification System
Project #: 18S010-21 Sampled By: Others SW, Well-graded Sand with Gravel
Client: Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color:
Source: PDI-SMA3-SPT01-S6-180425 Tested By: AE/CFM Brown
Sample#: S18-0779
ASTM D-2216, ASTM D-2419, ASTM D-4318, ASTM D-5821
Ds)= 0.148  mm % Gravel = 28.5% Coefl. of Curvature, Cc. = 1.25
Specifications D)= 0.273  mm % Sand = 69.4% Coeff. of Uniformity, Cy = 11.33
No Specs D(5= 0.398 mm % Silt & Clay = 2.1% Fineness Modulus = 4.17
Sample Meets Specs ? N/A D)= 1.028  mm Liquid Limit = n/a Plastic Limit = n/a
Dysp= 1.896 mm Plasticity Index = n/a Moisture %, as sampled = 16.9%
Dygoy= 3.094 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Dygp)= 12.421 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio = 11/86 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C-136, ASTM D-6913
Actual Interpolated Grain Size Distribution
Cumulative | Cumulative
Sieve Size Percent Percent Specs Specs o ©oooco00S998
US Metric Passing Passing Max Min % ox§eIeeeEEy 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0% 90.0%
6.00" 150.00 100% 100.0% 0.0%
4.00" 100.00 100% 100.0% 0.0% w00%
3.00" 75.00 100% 100.0% 0.0% X
2.50" 63.00 100% 100.0% 0.0% \
2.00" 50.00 100% 100.0% 0.0% 0% h 70.0%
1.75" 45.00 100% 100.0% 0.0% ‘
1.50" 37.50 100% 100.0% 0.0%
125" 31.50 100% 100.0% 0.0% 6% f00%
1.00" 25.00 100% 100% 100.0% 0.0% H “ g
3/4" 19.00 100% 100% 100.0% 0.0% E" 0% A 00% g
5/8" 16.00 95% 100.0% 0.0%
/2" 12.50 90% 90% 100.0% 0.0%
3/8" 9.50 87% 87% 100.0% 0.0% 40% 40.0%
1/4" 6.30 7% 100.0% 0.0% \
#4 4.75 72% 2% 100.0% 0.0% ’\
#3 236 55% 100.0% 0.0% so% \ oo
#10 2.00 52% 52% 100.0% 0.0% \
#16 1.18 33% 100.0% 0.0% 0% \ 200%
#20 0.850 26% 100.0% 0.0% \‘
#30 0.600 20% 100.0% 0.0% \
#40 0.425 16% 16% 100.0% 0.0% 10% N 10.0%
#50 0.300 11% 100.0% 0.0% \,,\
#60 0.250 9% 100.0% 0.0% L oy
#80 0.180 6% 100.0% 0.0% o 100.01 10.000 1.0 0.100 0.010 oot
#100 0.150 5% 100.0% 0.0%
#140 0.106 3% 100.0% 0.0% Partde Size (mm)
#170 0.090 3% 100.0% 0.0%
#200 0.075 2.1% 2.1% 100.0% 0.0% +  Sieve Sizes =4 = Max Specs = = Min Specs et e Sieve Resuits
Copyright | Spears Engineering & Technical Services PS, 1996-98
“All esults apply only (© actual locations and materials tested. As a nmutual protection (o cliens, the public and oursclves, all reports are submited as the confidential property of clients, and authorization for publication of Staterments, conclusions or exiracts from or regarding our reports is reserved pending our writien approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive ¢ Burlington, WA 98233 < Phone (360) 755-1990 « Fax (360) 755-1980
Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~206.241.1974
Visit our website: www.mtc-inc.net
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspection ¢ Materials Testing ¢ Environmental Consulting

Hydrometer Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D 2487 Soils Classification
Project #: 18S010-21 Sampled By: Others SW, Well-graded Sand with Gravel
Client : Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color
Source: PDI-SMA3-SPT01-S6-180425 Tested By: AE/CFM Brown
Sample#: S18-0779
ASTM D-422, HYDROMETER ANALYSIS ASTM C-136
Assumed Sp Gr : 2.65 Sieve Analysis
Sample Weight: 100.59 grams Grain Size Distribution
Hydroscopic Moist.: 0.78% Sieve Percent Soils Particle
Adj. Sample Wgt : 99.81 grams Size Passing Diameter
3.0" 100% 75.000 mm
Hydrometer 2.0" 100% 50.000 mm
Reading  Corrected Percent Soils Particle 1.5" 100% 37.500 mm
Minutes Reading Passing Diameter 1.25" 100% 31.500 mm
2 1 0.5% 0.0387 mm 1.0" 100% 25.000 mm
5 1 0.5% 0.0245 mm 3/4" 100% 19.000 mm
15 1 0.5% 0.0141 mm 5/8" 95% 16.000 mm
30 1 0.5% 0.0100 mm 1/2" 90% 12.500 mm
60 1 0.5% 0.0071 mm 3/8" 87% 9.500 mm
250 1 0.5% 0.0035 mm 1/4" 77% 6.300 mm
1440 1 0.5% 0.0014 mm #4 72% 4.750 mm
#10 52% 2.000 mm
% Gravel: 28.5% Liquid Limit: n/a #20 26% 0.850 mm
% Sand: 69.4% Plastic Limit: n/a #40 16% 0.425 mm
% Silt: 1.5% Plasticity Index: n/a #100 5% 0.150 mm
% Clay: 0.5% #200 2.1% 0.075 mm
Silts 2.0% 0.074 mm
1.0% 0.050 mm
0.5% 0.020 mm
Clays 0.5% 0.005 mm
0.5% 0.002 mm
Colloids 0.4% 0.001 mm
USDA Soil Textural Classification
Particle Size
% Sand: 2.0-0.05 mm
% Silt: 0.05 - 0.002 mm
% Clay: <0.002 mm
USDA Soil Textural Classification
N/A
All results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and auth g for ion of ions or extracts from or

regarding our reports is reserved pending our written approval.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering * Special Inspection * Materials Testing ¢ Environmental Consulting

Sieve Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D-2487 Unified Soils Classification System
Project #: 18S010-21 Sampled By: Others SM, Silty Sand with Gravel
Client: Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color:
Source: PDI-SMA3-SPT02-S2-180425 Tested By: AE/CFM Gray
Sample#: S18-0783
ASTM D-2216, ASTM D-2419, ASTM D-4318, ASTM D-5821
D)= 0.030 mm % Gravel = 40.9% Coefl. of Curvature, C.. = 0.55
Specifications D)= 0.060 mm % Sand = 46.7% Coeff. of Uniformity, Cy, = 82.80
No Specs Dg5= 0.123 mm % Silt & Clay = 12.5% Fineness Modulus = 4.07
Sample Meets Specs ? N/A D)= 0.407  mm Liquid Limit = n/a Plastic Limit = n/a
Dysp= 3.064 mm Plasticity Index = n/a Moisture %, as sampled = 15.3%
Dgo= 4.978 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Dygpy= 15.153 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio = 25/62 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C-136, ASTM D-6913
Actual Interpolated Grain Size Distribution
Cumulative | Cumulative
Sieve Size Percent Percent Specs Specs 6 ©oooco00S998
US Metric Passing Passing Max Min % ox§eIeeeEsy 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0% 90.0%
6.00" 150.00 100% 100.0% 0.0%
4.00" 100.00 100% 100.0% 0.0% aon w00%
3.00" 75.00 100% 100.0% 0.0%
2.50" 63.00 100% 100.0% 0.0% \
2.00" 50.00 100% 100.0% 0.0% 0% 70.0%
1.75" 45.00 100% 100.0% 0.0% !
1.50" 37.50 100% 100.0% 0.0%
125" 31.50 100% 100.0% 0.0% 6% f00%
1.00" 25.00 100% 100% 100.0% 0.0% 2 \ g
3/4" 19.00 100% 100% 100.0% 0.0% s s soo0n
5/8" 16.00 92% 100.0% 0.0% \,
12" 12.50 83% 83% 100.0% 0.0% K
3/8" 9.50 7% 77% 100.0% 0.0% 40% \\ 40.0%
1/4" 6.30 65% 100.0% 0.0% “\
#4 4.75 59% 59% 100.0% 0.0% I >
#3 236 46% 100.0% 0.0% so% oo
#10 2.00 44% 44% 100.0% 0.0%
#16 118 37% 100.0% 0.0% . % oo
#20 0.850 35% 100.0% 0.0% .
#30 0.600 32% 100.0% 0.0% N, \
#40 0.425 31% 31% 100.0% 0.0% 10% 10.0%
#50 0.300 24% 100.0% 0.0% N
#60 0.250 22% 100.0% 0.0% Tk
#80 0.180 18% 100.0% 0.0% i o0 bt o100 0010 ooor
#100 0.150 16% 100.0% 0.0%
#140 0.106 14% 100.0% 0.0% Partile Sizs (mm)
#170 0.090 13% 100.0% 0.0%
#200 0.075 12.5% 12.5% 100.0% 0.0% +  Sieve Sizes =4 = Max Specs = = Min Specs et e Sieve Resuits
Copyright | Spears Engineering & Technical Services PS, 1996-98
“All esults apply only (© actual locations and materials tested. As a nmutual protection (o cliens, the public and oursclves, all reports are submited as the confidential property of clients, and authorization for publication of Staterments, conclusions or exiracts from or regarding our reports is reserved pending our writien approval.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspection ¢ Materials Testing ¢ Environmental Consulting

Hydrometer Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D 2487 Soils Classification
Project #: 18S010-21 Sampled By: Others SM, Silty Sand with Gravel
Client : Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color
Source: PDI-SMA3-SPT02-S2-180425 Tested By: AE/CFM Gray
Sample#: S18-0783
ASTM D-422, HYDROMETER ANALYSIS ASTM C-136
Assumed Sp Gr : 2.65 Sieve Analysis
Sample Weight: 50.29 grams Grain Size Distribution
Hydroscopic Moist.: 0.95% Sieve Percent Soils Particle
Adj. Sample Wgt : 49.82 grams Size Passing Diameter
3.0" 100% 75.000 mm
Hydrometer 2.0" 100% 50.000 mm
Reading  Corrected Percent Soils Particle L.5" 100% 37.500 mm
Minutes Reading Passing Diameter 1.25" 100% 31.500 mm
2 9 8.0% 0.0371 mm 1.0" 100% 25.000 mm
5 6 5.3% 0.0239 mm 3/4" 100% 19.000 mm
15 4 3.6% 0.0139 mm 5/8" 92% 16.000 mm
30 3 2.7% 0.0099 mm 172" 83% 12.500 mm
60 3 2.7% 0.0070 mm 3/8" 77% 9.500 mm
250 2 1.8% 0.0035 mm 1/4" 65% 6.300 mm
1440 1 0.9% 0.0014 mm #4 59% 4.750 mm
#10 44% 2.000 mm
% Gravel: 40.9% Liquid Limit: n/a #20 35% 0.850 mm
% Sand: 46.7% Plastic Limit: n/a #40 31% 0.425 mm
% Silt: 10.3% Plasticity Index: n/a #100 16% 0.150 mm
% Clay: 2.2% #200 12.5% 0.075 mm
Silts 12.4% 0.074 mm
9.5% 0.050 mm
4.6% 0.020 mm
Clays 2.2% 0.005 mm
1.1% 0.002 mm
Colloids 0.6% 0.001 mm
USDA Soil Textural Classification
Particle Size
% Sand: 2.0-0.05 mm
% Silt: 0.05 - 0.002 mm
% Clay: <0.002 mm
USDA Soil Textural Classification
N/A

th for ion of ions or extracts from or

Al results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and 2
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Materials Testing & Consulting, Inc.

Geotechnical Engineering * Special Inspection * Materials Testing ¢ Environmental Consulting

Sieve Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D-2487 Unified Soils Classification System
Project #: 18S010-21 Sampled By: Others GW, Well-graded Gravel with Sand
Client: Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color:
Source: PDI-SMA3-SPT02-S4-180425 Tested By: AE/CFM Brown
Sample#: S18-0785
ASTM D-2216, ASTM D-2419, ASTM D-4318, ASTM D-5821
Ds)= 0.099 mm % Gravel = 53.5% Coefl. of Curvature, Cc. = 1.18
Specifications D)= 0.327 mm % Sand = 42.1% Coeff. of Uniformity, Cy = 27.37
No Specs D(5= 0.656 mm % Silt & Clay = 4.5% Fineness Modulus = 5.27
Sample Meets Specs ? N/A D)= 1.863  mm Liquid Limit = n/a Plastic Limit = n/a
Dysp)= 5.832 mm Plasticity Index = n/a Moisture %, as sampled = 27.3%
Dygp)= 8.965 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Dygp)= 25.323 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio = 17/46 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C-136, ASTM D-6913
Actual Interpolated Grain Size Distribution
Cumulative | Cumulative
Sieve Size Percent Percent Specs Specs o ©oooco00S998
US Metric Passing Passing Max Min % ox§eIeeeEEy 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0% 90% * 90.0%
6.00" 150.00 100% 100.0% 0.0% \
4.00" 100.00 100% 100.0% 0.0% aon w00%
3.00" 75.00 100% 100.0% 0.0% \
2.50" 63.00 100% 100.0% 0.0% 5\
2.00" 50.00 100% 100.0% 0.0% 0% \ 70.0%
1.75" 45.00 100% 100.0% 0.0% \.
1.50" 37.50 100% 100.0% 0.0% \
125" 31.50 100% 100.0% 0.0% 6% f00%
1.00" 25.00 89% 89% 100.0% 0.0% 2 ~ g
3/4" 19.00 80% 80% 100.0% 0.0% g’ s l s00% é
5/8" 16.00 3% 100.0% 0.0% g
/2" 12.50 65% 65% 100.0% 0.0% \
3/8" 9.50 62% 62% 100.0% 0.0% 40% \ 40.0%
/4" 6.30 51% 100.0% 0.0% \
#4 4.75 47% 47% 100.0% 0.0% *
#3 236 34% 100.0% 0.0% so% oo
#10 2.00 32% 32% 100.0% 0.0% \
#16 1.18 22% 100.0% 0.0% 20 0 200%
#20 0.850 17% 100.0% 0.0% X \
#30 0.600 14% 100.0% 0.0% e
#40 0.425 12% 12% 100.0% 0.0% 10% N, e, 10.0%
#50 0.300 9% 100.0% 0.0% Toens k|
#60 0.250 8% 100.0% 0.0% %
#80 0.180 7% 100.0% 0.0% o 100.01 10.000 1.0 0.100 0.010 oot
#100 0.150 6% 100.0% 0.0%
#140 0.106 5% 100.0% 0.0% Partde Size (mm)
#170 0.090 5% 100.0% 0.0%
#200 0.075 4.5% 4.5% 100.0% 0.0% +  Sieve Sizes =4 = Max Specs = = Min Specs et e Sieve Resuits
Copyright | Spears Engineering & Technical Services PS, 1996-98
“All esults apply only (© actual locations and materials tested. As a ntutual protection (o cliens, the public and oursclves, all reports are subrmited as the confidential property of clients, and authorization for publication of Staterments, conclusions or exiracts from or regarding our reports is reserved pending our writien approval.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspection ¢ Materials Testing ¢ Environmental Consulting

Hydrometer Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D 2487 Soils Classification
Project #: 18S010-21 Sampled By: Others GW, Well-graded Gravel with Sand
Client : Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color
Source: PDI-SMA3-SPT02-S4-180425 Tested By: AE/CFM Brown
Sample#: S18-0785
ASTM D-422, HYDROMETER ANALYSIS ASTM C-136
Assumed Sp Gr : 2.65 Sieve Analysis
Sample Weight: 50.08 grams Grain Size Distribution
Hydroscopic Moist.: 0.95% Sieve Percent Soils Particle
Adj. Sample Wgt : 49.61 grams Size Passing Diameter
3.0" 100% 75.000 mm
Hydrometer 2.0" 100% 50.000 mm
Reading  Corrected Percent Soils Particle L.5" 100% 37.500 mm
Minutes Reading Passing Diameter 1.25" 100% 31.500 mm
2 8 5.1% 0.0374 mm 1.0" 100% 25.000 mm
5 4 2.6% 0.0241 mm 3/4" 80% 19.000 mm
15 3 1.9% 0.0140 mm 5/8" 73% 16.000 mm
30 2 1.3% 0.0100 mm 1/2" 65% 12.500 mm
60 2 1.3% 0.0070 mm 3/8" 62% 9.500 mm
250 1 0.6% 0.0035 mm 1/4" 51% 6.300 mm
1440 1 0.6% 0.0014 mm #4 47% 4.750 mm
#10 32% 2.000 mm
% Gravel: 53.5% Liquid Limit: n/a #20 17% 0.850 mm
% Sand: 42.1% Plastic Limit: n/a #40 12% 0.425 mm
% Silt: 3.6% Plasticity Index: n/a #100 6% 0.150 mm
% Clay: 0.9% #200 4.5% 0.075 mm
Silts 4.5% 0.074 mm
4.9% 0.050 mm
2.3% 0.020 mm
Clays 0.9% 0.005 mm
0.6% 0.002 mm
Colloids 0.4% 0.001 mm
USDA Soil Textural Classification
Particle Size
% Sand: 2.0-0.05 mm
% Silt: 0.05 - 0.002 mm
% Clay: <0.002 mm
USDA Soil Textural Classification
N/A

th for ion of ions or extracts from or

Al results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and 2

regarding our reports is reserved pending our written approval.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering * Special Inspection * Materials Testing * Environmental Consulting

Sieve Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D-2487 Unified Soils Classification System
Project #: 18S010-21 Sampled By: Others SW, Well-graded Sand with Gravel
Client: Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color:
Source: PDI-SMA3-SPT02-S6-180425 Tested By: AE/CFM Brown
Sample#: S18-0787
ASTM D-2216, ASTM D-2419, ASTM D-4318, ASTM D-5821
Ds)= 0.095 mm % Gravel = 43.1% Coefl. of Curvature, C.. = 1.26
Specifications D)= 0.241  mm % Sand = 52.6% Coeff. of Uniformity, Cy = 23.00
No Specs D(5= 0.388 mm % Silt & Clay = 4.3% Fineness Modulus = 4.62
Sample Meets Specs ? N/A D)= 1.300  mm Liquid Limit = n/a Plastic Limit = n/a
Dysp)= 3.556 mm Plasticity Index = n/a Moisture %, as sampled = 14.4%
Dygp)= 5.552 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Dygp)= 16.247 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio = 4/15 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C-136, ASTM D-6913
Actual Interpolated Grain Size Distribution
Cumulative | Cumulative
Sieve Size Percent Percent Specs Specs o ©oooco00S998
US Metric Passing Passing Max Min % ox§eIeeeEEy 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0% 90.0%
6.00" 150.00 100% 100.0% 0.0%
4.00" 100.00 100% 100.0% 0.0% w00%
3.00" 75.00 100% 100.0% 0.0%
2.50" 63.00 100% 100.0% 0.0%
2.00" 50.00 100% 100.0% 0.0% 0% 70.0%
1.75" 45.00 100% 100.0% 0.0% ‘
1.50" 37.50 100% 100.0% 0.0% K’
125" 31.50 100% 100.0% 0.0% 6% f00%
1.00" 25.00 100% 100% 100.0% 0.0% 2 ’\ g
3/4" 19.00 96% 96% 100.0% 0.0% i s \ soon &
5/8" 16.00 89% 100.0% 0.0% ° \ °
12" 12.50 81% 81% 100.0% 0.0% \
3/8" 9.50 75% 75% 100.0% 0.0% 40% s 40.0%
/4" 6.30 63% 100.0% 0.0%
#4 4.75 57% 57% 100.0% 0.0%
#3 236 43% 100.0% 0.0% so% ¥ oo
#10 2.00 41% 41% 100.0% 0.0% \
#16 1.18 28% 100.0% 0.0% 20 \ 20.0%
#20 0.850 23% 100.0% 0.0% N
#30 0.600 19% 100.0% 0.0% \
#40 0.425 16% 16% 100.0% 0.0% 10% “\’ 10.0%
#50 0.300 12% 100.0% 0.0% [~‘ I\
#60 0.250 10% 100.0% 0.0% Frw
#80 0.180 8% 100.0% 0.0% i o0 bt o100 0010 ooor
#100 0.150 7% 100.0% 0.0%
#140 0.106 5% 100.0% 0.0% Partde Size (mm)
#170 0.090 5% 100.0% 0.0%
#200 0.075 4.3% 4.3% 100.0% 0.0% +  Sieve Sizes =4 = Max Specs = = Min Specs et e Sieve Resuits
Copyright | Spears Engineering & Technical Services PS, 1996-98
“All esults apply only (© actual locations and materials tested. As a nmutual protection (o cliens, the public and oursclves, all reports are submited as the confidential property of clients, and authorization for publication of Staterments, conclusions or exiracts from or regarding our reports is reserved pending our writien approval.
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspection ¢ Materials Testing ¢ Environmental Consulting

Hydrometer Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D 2487 Soils Classification
Project #: 18S010-21 Sampled By: Others SW, Well-graded Sand with Gravel
Client : Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color
Source: PDI-SMA3-SPT02-S6-180425 Tested By: AE/CFM Brown
Sample#: S18-0787
ASTM D-422, HYDROMETER ANALYSIS ASTM C-136
Assumed Sp Gr : 2.65 Sieve Analysis
Sample Weight: 100.28 grams Grain Size Distribution
Hydroscopic Moist.: 0.68% Sieve Percent Soils Particle
Adj. Sample Wgt : 99.60 grams Size Passing Diameter
3.0" 100% 75.000 mm
Hydrometer 2.0" 100% 50.000 mm
Reading  Corrected Percent Soils Particle 1.5" 100% 37.500 mm
Minutes Reading Passing Diameter 1.25" 100% 31.500 mm
2 6 2.5% 0.0378 mm 1.0" 100% 25.000 mm
5 4 1.6% 0.0241 mm 3/4" 96% 19.000 mm
15 3 1.2% 0.0140 mm 5/8" 89% 16.000 mm
30 2 0.8% 0.0100 mm 172" 81% 12.500 mm
60 2 0.8% 0.0070 mm 3/8" 75% 9.500 mm
250 1 0.4% 0.0035 mm 1/4" 63% 6.300 mm
1440 1 0.4% 0.0014 mm #4 57% 4.750 mm
#10 41% 2.000 mm
% Gravel: 43.1% Liquid Limit: n/a #20 23% 0.850 mm
% Sand: 52.6% Plastic Limit: n/a #40 16% 0.425 mm
% Silt: 3.7% Plasticity Index: n/a #100 7% 0.150 mm
% Clay: 0.6% #200 43% 0.075 mm
Silts 4.3% 0.074 mm
3.1% 0.050 mm
1.5% 0.020 mm
Clays 0.6% 0.005 mm
0.4% 0.002 mm
Colloids 0.3% 0.001 mm
USDA Soil Textural Classification
Particle Size
% Sand: 2.0-0.05 mm
% Silt: 0.05 - 0.002 mm
% Clay: <0.002 mm
USDA Soil Textural Classification
N/A

th for ion of ions or extracts from or

Al results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and 2
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Materials Testing & Consulting, Inc.

Geotechnical Engineering * Special Inspection * Materials Testing ¢ Environmental Consulting

Sieve Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D-2487 Unified Soils Classification System
Project #: 18S010-21 Sampled By: Others SW, Well-graded Sand with Gravel
Client: Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color:
Source: PDI-SMA3-SPT02-S8-180425 Tested By: AE/CFM Brown
Sample#: S18-0789
ASTM D-2216, ASTM D-2419, ASTM D-4318, ASTM D-5821
D)= 0.135 mm % Gravel = 33.8% Coefl. of Curvature, C¢. = 1.19
Specifications D)= 0.291 mm % Sand = 63.1% Coeff. of Uniformity, Cy = 12.96
No Specs D(5= 0.457 mm % Silt & Clay = 3.1% Fineness Modulus = 4.48
Sample Meets Specs ? N/A Dg)= 1.142 mm Liquid Limit = n/a Plastic Limit = n/a
Dyspp= 2.193 mm Plasticity Index = n/a Moisture %, as sampled = 17.9%
Dgoy= 3.770 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Dygp= 19.199 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio = 3/14 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C-136, ASTM D-6913
Actual Interpolated Grain Size Distribution
Cumulative | Cumulative
Sieve Size Percent Percent Specs Specs o ©oooco00S998
US Metric Passing Passing Max Min % ox§eIeeeEEy 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0% 90.0%
6.00" 150.00 100% 100.0% 0.0%
4.00" 100.00 100% 100.0% 0.0% w00%
3.00" 75.00 100% 100.0% 0.0%
2.50" 63.00 100% 100.0% 0.0% \
2.00" 50.00 100% 100.0% 0.0% 0% K 70.0%
1.75" 45.00 100% 100.0% 0.0% .
1.50" 37.50 100% 100.0% 0.0% \
125" 31.50 100% 100.0% 0.0% 6% \ f00%
1.00" 25.00 100% 100% 100.0% 0.0% 2 \ g
3/4" 19.00 90% 90% 100.0% 0.0% g’ 0% kY s0.0% é
5/8" 16.00 87% 100.0% 0.0% ) 9 )
12" 12.50 84% 84% 100.0% 0.0% \
3/8" 9.50 80% 80% 100.0% 0.0% 40% 40.0%
/4" 6.30 71% 100.0% 0.0% \
#4 4.75 66% 66% 100.0% 0.0%
#3 236 51% 100.0% 0.0% so% i oo
#10 2.00 49% 49% 100.0% 0.0% \
#16 1.18 31% 100.0% 0.0% 20 200%
#20 0.850 24% 100.0% 0.0% \
#30 0.600 18% 100.0% 0.0% ‘\
#40 0.425 14% 14% 100.0% 0.0% 10% 2y 10.0%
#50 0.300 10% 100.0% 0.0% ‘%\
#60 0.250 9% 100.0% 0.0% L ikl |
#80 0.180 6% 100.0% 0.0% o 100.01 10.000 1.0 0.100 0.010 oot
#100 0.150 5% 100.0% 0.0%
#140 0.106 4% 100.0% 0.0% Partde Size (mm)
#170 0.090 4% 100.0% 0.0%
#200 0.075 3.1% 3.1% 100.0% 0.0% +  Sieve Sizes =4 = Max Specs = = Min Specs et e Sieve Resuits
Copyright | Spears Engineering & Technical Services PS, 1996-98
“All esults apply only (© actual locations and materials tested. As a nmutual protection (o cliens, the public and oursclves, all reports are submited as the confidential property of clients, and authorization for publication of Staterments, conclusions or exiracts from or regarding our reports is reserved pending our writien approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive ¢ Burlington, WA 98233 < Phone (360) 755-1990 « Fax (360) 755-1980

Regional Offices: Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~206.241.1974
Visit our website: www.mtc-inc.net
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Materials Testing & Consulting, Inc.

Geotechnical Engineering ¢ Special Inspection ¢ Materials Testing ¢ Environmental Consulting

Hydrometer Report

Project: Simpson Shelton Harbor (18E0079) Date Received: 15-May-18 ASTM D 2487 Soils Classification
Project #: 18S010-21 Sampled By: Others SW, Well-graded Sand with Gravel
Client : Analytical Resources, Inc. Date Tested: 31-May-18 Sample Color
Source: PDI-SMA3-SPT02-S8-180425 Tested By: AE/CFM Brown
Sample#: S18-0789
ASTM D-422, HYDROMETER ANALYSIS ASTM C-136
Assumed Sp Gr : 2.65 Sieve Analysis
Sample Weight: 100.44 grams Grain Size Distribution
Hydroscopic Moist.: 0.60% Sieve Percent Soils Particle
Adj. Sample Wgt : 99.84 grams Size Passing Diameter
3.0" 100% 75.000 mm
Hydrometer 2.0" 100% 50.000 mm
Reading  Corrected Percent Soils Particle 1.5" 100% 37.500 mm
Minutes Reading Passing Diameter 1.25" 100% 31.500 mm
2 2 1.0% 0.0386 mm 1.0" 100% 25.000 mm
5 1 0.5% 0.0245 mm 3/4" 90% 19.000 mm
15 1 0.5% 0.0141 mm 5/8" 87% 16.000 mm
30 1 0.5% 0.0100 mm 1/2" 84% 12.500 mm
60 1 0.5% 0.0071 mm 3/8" 80% 9.500 mm
250 0.5 0.2% #N/A mm 1/4" 71% 6.300 mm
1440 0.5 0.2% #N/A mm #4 66% 4.750 mm
#10 49% 2.000 mm
% Gravel: 33.8% Liquid Limit: n/a #20 24% 0.850 mm
% Sand: 63.1% Plastic Limit: n/a #40 14% 0.425 mm
% Silt: #N/A Plasticity Index: n/a #100 5% 0.150 mm
% Clay: #N/A #200 3.1% 0.075 mm
Silts 3.0% 0.074 mm
1.6% 0.050 mm
0.5% 0.020 mm
Clays #N/A 0.005 mm
#N/A 0.002 mm
Colloids #N/A 0.001 mm
USDA Soil Textural Classification
Particle Size
% Sand: 2.0-0.05 mm
% Silt: 0.05 - 0.002 mm
% Clay: <0.002 mm
USDA Soil Textural Classification
N/A

th for ion of ions or extracts from or

Al results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and 2

regarding our reports is reserved pending our written approval.

Comments:

Reviewed by:

Corporate ~ 777 Chrysler Drive * Burlington, WA 98233 « Phone (360) 755-1990 < Fax (360) 755-1980

Regional Offices:  Olympia ~ 360.534.9777 Bellingham ~ 360.647.6111 Silverdale ~ 360.698.6787 Tukwila ~206.241.1974
Visit our website: www.mtc-ine nat
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants
SUBCONTRACT ORDER

To: Materials Testing & Consulting, Inc. (Olympia)
ARI Work Order:18E0079 AT RS2 |

SENDING LABORATORY: RECEIVING LABORATORY:

Analytical Resources, Inc. Materials Testing & Consulting, Inc. (Olympia)
4611 S. 134th Place, Suite 100 2118 Black Lake Blvd. 8W

Tukwila, WA 981638 Olympia, WA 98512

Phone: (206) 695-6200 Phone :(360) 534-9777

Fax: (206) 695-6201 Fax:

Project Manager: Amanda Volgardsen

E-Mail: amandav(@arilabs.com PLEASE SEND DATA TO subdata@arilabs.com
Analysis Due Expires Sub Laboratory ID Comments
Sample ID: 18E0079-01 e e

Sampled: 04/25/18 11:40  Matrix: Solid l_g\%?@,,f

Moisture Content ASTM 32216 {(Subc} 05/17/18 04/25/19 11:40
Containers Supplied: ' '

Sample ID: 18E0079-02 e SR
Sampled: 04/25/18 11:50  Matrix: Solid iglg_%_ E
Grainsize ASTM D422/421 (Subc) 05/17/18 04/25/19 11:50
Moisture Content ASTM D2216 {Subc) 05/17/18 04/25/19 11:50

Containers Supplied:

Sample 1D; 18E0079-03
Sampled: 04/25/18 12:00  Matrix: Solid

Moisture Content ASTM D2216 (Subc) 05/17/18 04/25/19 12:00
Containers Supplied:

Samptle ID: 18E0679-04
Sampled: 04/25/18 12:10  Matrix: Solid

Grainsize ASTM D422/421 (Subc) 05/17/18 04725119 12:10
Moisture Content ASTM D2216 (Subc) 05/17/18  04/25/19 12:10 ) OW@L
- Bt

Containers Supplied: | % El p 0{_,@ @i‘g&x
£r0

I sy S5 1

Relcased By Date Received By Date
Released By Date Received By Dale
Printed: 5/4/2018 11:48:38AM Lo nEL Page 1 of 4
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» Analytical Resources, Incorporated
Analytical Chemists and Consultants

SUBCONTRACT ORDER

To: Materials Testing & Consulting, Inc. (Olympia)
ARI Work Order:18E0679

Analysis Due LExpires Sub Laberatory 1D Comments
Sample ID: 18E0079-05 SE v
Sampled: 04/25/18 12:20  Matrix: Solid

Grainsize ASTM D422/421 (Subc) 05/17/18 04/25/19 12:20

Moisture Content ASTM D2216 (Subc) 05/17/18 04/25M19 12:2G

Containers Supplied:

Sa . - e ey ]
Sa:;l?i:l 54/::;?;] ?3?33 ¢ Matrix: Solid gk? B{?ﬂ ]
Grainsize ASTM D422/421 (Subc) 05/17/18 04/25/19 12:30

Moisture Content ASTM D2216 {Subc) 05/17/18 04/25/19 12:30

Containers Supplied:

Sample 1D: 18E0079-07 3
Sampled: 04/25/18 12:40  Matrix: Solid

Moisture Content ASTM D2216 (Subc) 05/17/18 04/25/19 12:40

Grainsize ASTM D422/421 {Subc) 05/17/18 04/25/19 12:40

Containers Supplied:

Sample ID: 18E0079-08

Sampled: 04/25/18 12:50 Matrix: Sofid

Moisture Content ASTM D22 16 (Subc) 05/17/18 04/25/19 12:50

Confainers Supplied:

Sample 1D: 18E0079-09

Sampled: 04/25/18 09:45  Matrix: Solid

Moisture Content ASTM D2216 (Subc) 05/17/18 04/25/19 09:45

Containers Supplied:

SHNE

@4}11 &-16-IY

Released By

Date Reccived By 7 Date
ived By { /)

Released By .
Printed: 5/4/2018 11:48:38AM

Date Received By Date

RTRVINN b W

Page 2 of 4
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” Analytical Resources, Incorporated
Analytical Chemists and Consultants

SUBCONTRACT ORDER
To: Materials Testing & Consulting, Inc. (Olympia)
ARI Work Order:18E0079

Analysis Due Expires Sub Laboratery ID Comments

Sample ID: 18E0079-10
Sampled: 04/25/18 09:55  Matrix: Solid

Grainsize ASTM D422/421 (Subc) 05/17/18 04/25/19 09:55
Moisture Content ASTM D2216 (Subc) 05/17/18 04/25/19 09:55

Containers Supplied:

Sample ID: 18E0679-11
Sampled: 04/25/18 10:065  Matrix: Solid

Moisture Content ASTM D2216 (Subc) 05/17/18 04/25/19 10:05

Containers Supplied:

Sample ID: 18E0679-12
Sampled: 04/25/18 10:15  Matrix: Solid

Grainsize ASTM D422/421 {Subc) 05/17/18 04/25/19 10:15
Moisture Content ASTM D2216 (Subc) 05/17/18 04/25/19 10:15

Containers Supplied:

Sample ID: 18E0679-13
Sampled: 04/25/18 10:25  Matrix: Solid

Moisture Content ASTM D2216 {Subc) 05/17/18 04/25/19 10:25
Coniainers Supplied:

Sample ID: 18E0679-14 S Ry
Sam;?ied: 04/25/18 10:35  Matrix: Solid { Q{%Gj{ %h :
Grainsize ASTM D422/421 {(Subc) 05/17/18 04/25/19 10:35

Moisture Contend ASTM D2216 (Subc) 05/17/18 04/25/19 10:35

Containers Supplied:

Sample ID: 18E0079-15
Sampled: 04/25/18 10:45 Matrix: Solid

Moistare Content ASTM D2216 (Subc) 05/17/18 04/25/19 10:45
Containers Supplied:

A = B ol v,/ E,T;(}\ C-1C N

Reolcased y Date RECGJVﬁ(f By Datc
Released By Date Received By Date
Printed: 5/4/2018 11:48:38AM SRR NI Page 3 of 4
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

G

SUBCONTRACT ORDER
To: Materials Testing & Consulting, Ine. {Olympia)
ARI Work Order:18E0079

Analysis Due Expires Sub Laboratory ID Comments
Sample ID: 18E0079-16 iR e

Sampled: 04/25/18 10:55  Matrix: Solid \ g f Q? g

Moisture Content ASTM D2216 (Subc) 05/17/18 04/25/19 10:55

Grainsize ASTM D422/421 (Subc) 05/17/18 04/25/19 10:55

Containers Supplied:

e,

C

A NG Y/ v/ @?’?\ 5151 \P

Released By Date Received' By/ Date
Reicased By Date Received By Date
Printed: 5/4/2018 11:48:38AM ERSI S KT Page 4 of 4
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.t .’ 4 ", ‘ w
qﬂt;z 7@ Lol "ETHi'L)IIS
Shedion f /f/f/[/m/ Y
weogest: MOLT WDME 1GE00T

Frojecttt _ [ QIO -
Lasation: /ﬁf’("faﬁ?q - ()i

Siopledt oy it "(7”//{*“— OTHE 7.

Ihade Sampled:

Tested ly: /{{/ / C[’ ‘/7/

i

/“!’

{25

Lobtt: (/€ - f’?f"'/d
Desexiptton: _xﬁfﬁ@r M/}f &m{ F 2, Q L,QQ/f Date Tested:
Cllois WM)Z‘W/J ~ Fowipment Useds | CA-0LS, CA-D3D, CA-018, SA-004, SAQD?
IR SImVE SECTIoN Enwnlative 'Spec‘tiﬁcaﬁiaﬁ;f‘ ﬂ m (r j
' Retatned Pevppnt Feyeent: Sampls AR
Bleve# Bigve Size Welghi Rotalngd Pagsing Bppectfieations
1 300 750mm e © Somple Containg:
: T Silt:
2 25" v 6550 mm — ol %
ay:
8 20" 500 mm v T
4 108 - MSum — Organdos: ||
] L 37w 0
& 25" 3l5son . - Iséi:jii:f fo
T 25,0 1mm ®
8 A 180mm . qu:__ﬁ
b 5784 16.0mm Mo
0 ) 1zsmw
it @ Obmmn 2% Grayel;
2 U &8mm %Sand:
1 445 . . ‘ skt
14 Pan
"Total Wolght .
RMOISTURE
WEPSwvVE SECTION ~ Tare Weight £ (
BeforeWash Weight - Ale 6.1] Wot Sofl - Taro W, j Y. 2. ZD
Before Sloving Weight (A): . - Dry Soil + Tae Wi, ?ﬁ/
Soals fims (10 min. mindmun); . . % Molsture* . ’
Adter Sieylng Weight (B):
oo ) o Tamuiative
v Hetgned . Poreent Peveent Sample
Sievett Bieve Slze Welght - o Refained, Passing Bpecifications
i5 #l4 455w, - v Dyo=Diamster in mm at 10% passing
16 ‘T# z'ggm - ¥y~ Diametor fn yam at $07 passing
17 @ 2’00:““]1. D= Biametor fn yre ab60% passiog
18 #16 1.18mmm ] : '
19 W0 essomm .. D=
- 20 0 #30 0.600mm D=
21 0425 mm. .7_ Dfu_ - L
~22 #0 0300 mm SN '
23 60 0250mm Co=Dst’/ (Do 5.0
24 #80¢  0.380min = Deo { T
0 . @ -
25 #1100 0.350 mm ‘ 0
a6 P40 0404mm %
27 @ (475 mm — . . ::
28 #2170 0.053 mm "
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‘Mﬂ 76 L malysis
Shedton %//MW ot IS
rrages: AP WOEISE 07 Clignt

ML

f#ﬂé&fw M

Profect f / %\C{ ?/ (- c;l-/ Bampled by: o
Foeation: { CCOOF A - ()2,, - Date Sampled: ‘(// 25 s
Lab#: (S f £ (O W7/’?’ Tested by: / -E2 / 6/”/7/ S
Deseription: QM Vi(ﬁ J 41 Krf( (04 Wf . DDadp Tested:

Colloys !QED Z/j A7 ‘”l Bgutpment Teed:

CA-016, CA-§36, CA-018,SA-004, SA-002

Spesificniiont h\/n{/f’ 0 / nme

PRY SIEVE SEOTION amilaiive
) Retained ) Poreent Pereent: S-ampia
Hisvest - Sieve Sz Telght Heiained Eaga‘mg Spertlicntiong @ .
i o 75,0 3nm - Sa Jp;cal.(-]ﬁmmgamg.-
t s T ' il
2 250 g8 0mm L - élay- [:I
3 20" 50,0 mm — i
QOrganies!
4 1750 - 445mm sganios: L]
> > Sham — B Ta the Sanple
& L25"  BSsmm .. . _ ey
‘ 7 25,0 mam ¢ .. 0 100 Y. s
8 @) 100mm _F5.2 . : Yl;Tes,___M
- b 5/g8" 16.05mm : E o,
1w g8 wsea _82.8 B 0
11 @ 0.5 mm e — V% Gravek:
P .0, "
k2 174 6.3 mm - - _ E;’: jgz}c; i k
13 4.?§Tﬂﬂl . l_c'!,‘ %) s gﬂ;_ ﬁ'ﬁ 1M
¥ Pm CoA%%. . ;
Total Wsight 327F. 5 - ‘ U -

WET SIEVE SECTIGN »Tare Welght

M@IS‘I{FR]ZO Co
BeforoWashWelghte 158,94 . Wet Soll -+ Tero Wi, ﬁ ﬁlff i1

. ‘
Before Sieving Welght (4% B AR 5T L 3 ’ Dy Sail "Tﬂ_BWT-

Soalu{ime (10 min. minmum): - % Moistuzo * .

After Sioving Weight (B): Eﬁ B AR l'.’%g}oi

18.4%

ALy 20326084E - Cumvlative
. Retaineil i Peycent Peresnt Sazaple
ieves leve i it o Retained Passlng Bpeclifications y
Sl?“ ! ;5«‘%1%5116 . b - o= Diamster In . ot 10% passing
5 4,
' ‘L’ l ;M ) u75.m‘f11 ’ T Thg=Diameter fo tn at S0V passing - ¢
:fj - %Bs - T% 2. ‘ . ph . Do DBiamoter in 1t abb0% passing
0 . 200mm- \ : . _
18 #6 LEmm e e _
19 #20 6,850 mm — j?)suw
. 20 80 (600 3am g P
- : ry t—y Tag
LA @ 0425 mm 2%.4 ¥ a5, 1 6
~ V . \ R
m @ omom es=D.d) (D xDi)
250 min . :
' ) = D0, { Do,
|4 #3¢ D86 . =
. o X
25 #100 0,150 mm : - - e

265 #40  0.104mm

a*z@) gemen 300 0 BEO

28 0270 0053 mm
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) . .- gf_'i ‘,,_.,‘ o 1. -:){:' ”.. i
s Materials Testing & Consulting, Ine ~ . ..
Remeritbes... Ouetostis wordl o thonsand expert opiiions ' -

‘G‘eﬂtechnical Tngincering nHpeciel Ingpection » Matetials Tosting

e RO ANALYSTS

Project: ) _A’&{:_M(/jﬁ-u: f{ ,?1,6’7() O - Clisnt: ‘ /iuggf
Profeut # (eSO 2. . Sapledby: 10 Y

bt I IS Do Saploct (- 7.5 [ B
Tocation/Souree: » f 8‘(52)&7 79 — O Tested by ;2 (/ AL
Deseription: JQW\ Snd & g U\f/ Y Hﬁ Date Tested:

Rauipmest Used: (4,020, SA-024, 5A-009

1,) ‘This test s to e perfomed dn avenrdanse with ASTRA D 427, Velame 4.08
2.y This test should ba performod g yoom maintained at 62°F for the Guratfon of the test.

2l

8.) Birst air dry the sampleand sieve over a#10 siove, /
4.y Woigh sarapls '(abﬂqt 50 grams for sidts & clays, and 100 grarms for sands), At the geme timo weigh a 16§ 3 pearn, sample andl oven dry for thekygroscopic

melsinrs corcastion, )

g ) Placa sample (30 Fo 100 granas) i 2450 sud hoaker and pdd 125 1l of godine hexametaphosphatte sofation. Allow to soal at lessl 16 Fours,
6. Aftor soaking, plaos sample and solution jio stirrlag llcer (il shalcs beatees), bolng; oarefirl towash all of the solutlon futo th berler nshsg distilled veater, Bill
fhe stirring bedler nutil 3t s halEAull with stifted water,
%) Placq o the stirdng apparatus and ybz for | miowde. Iﬂﬁncﬂéaﬁclyﬂmwfsrthc solution Into e glass sedimentation oplinder and udd distilted wator ntilfotal

yolume fs 1,000 mi, Coverthe fop ofthe eylinder-with 4 sioppor o your hond aud dnverk 30 Thmes within one minute, Place oplinderin a convenient place andidka

. yeading at fhe presoribed intervals.

8.) To ks o ve adi g oarefilly place e hydmmétar
the menfsons, YmmedizEly rennve the ydomete b
9,) Reoord tho Hydrosastor soneotion faetor from fhe graphfsprondshect that is placed on the wall,

10.) After alt ﬁgdtomater teadings i1 the suspended solutlon, take and record the fempenatirs of the soution.

nto the solution 2 1o 25 seoonds beforethe eading i o ba dono. Al ke comeot ims, read and revord the top of
ndl piacs fvwith b SlIEHE spiaing moton fato the glass oylinder that s full of clean distil beil water.

\gy_\’é‘ 'Reaﬁing_ * Hydromoter Tempryature - Hydroﬁmﬁ:&r Cozreeted
| Time Reading Degreey C Corvection - Reading

‘j‘?f‘f ﬁ" 2 mintes ‘ l .'VZ L@% ._fll -Q,@

12,715 5 minntes - U T : % )
- V3LYY I5amiantes )

VL0 90 mimtes '
(;'E»Vi?j 60 minntes g‘i '
1, * 210 950 minutes . % Q. : . o N N _____..%-
12+ 101440 mimutes e ___L_ﬂ ORI S
] R ‘ \

-

5 Welghtof SampleFFaced in Holutlon: _5, [P iTy&romcéer# wb_@_ﬂ;
) Welght of Samgple + P Blaced in Oven : :

Welght ot famplo 4 Pan Afier Dryingin he Oven. DL B . "
. N I3
V4. {e BA  Weight ofFen \% ﬂ h . '
9% of Hygrescopte Molsinre i Sample 0, 8‘—3—% Adijusted Sample Weight:
BEO0-2000 Srtatids Fosttag & Cormlfos T, Allsights teserged,
Al y bnily o ached] Topations and sterits (eked. Asumulu;f[piulr.\;ﬁﬂulﬁtﬂcms,l!i{!l]i.‘ﬁ“cznﬂﬂurﬂ‘ﬁ?‘t‘jlm_wm Sorekiledd s the confidential preps iy oFclicats, and ulhostzatlon for pLilication ot statemy tons or istracts Frui o8
sejravilng sar rupotis 15 restried paatingewr willenappeowl, )
Corpprate (ffico ~ 777 Chrysler Drive © Brdlington, WA 08233 » Phone (860) 755-1990 » Hax (360) 735-1980
SWRﬁglﬁnwzl'i'b’BIaccha’[ceBlVd. W ¢ Olympla, WA OB5I2 » Fhone (360) 534-9777 » Fax (360) 5349779
W Regien~ 2126 Bas{;jBalcsrviawRoaﬂ, #101 ~ Bellnghaw, WA 96226 ~ Thone (360) 6476061 © Far.(360) 478131
Tebsiie Address: wwwanicluenst . -~

]
* -
3 o
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Sieve Lnalyds
s ASTIV 53 186
Shadrort | //f!//fﬁ!/ Repaiai iR
prajee AL WOLE] Q001 s /HZL o
projertths | QSO - Al Srompted liy: ot K":*"’E""’?' : O THEF —
Locations | $COUT G ~ Oé ate Sampled: 4// - 25 STV
Lalifs (Y/ £ 01/‘77(0 Tested by: _/_{ fC‘/ // C/ ”ﬂ/ R
Degexiptions S f 1{‘ Mate Tested: B
Collaxs _ by 10— hlaele s Feopipraent Useds _ CA-016, CA-§30, CA-018,8A-004, SA-609
TRY SIEYE SHECTI0N Camlative Bpecification: -
' Reintned Poreent Peveent Samiple n m &1
Hieve# Sigve Slee Weight Rotained Passing Bmecifications
1 i3,0% 75.0 yam Bompie Qﬁaim;
T lt:
% 25" 6350mm s; T
3 20%  500mm s
4 175 - 445mm - _ Ongentos: L]
. A
; :; 2:2 o 1= #reo Sample
K 250 -1 45 s I
‘ ¥ @ 950mm Crushed?
8 ' 190mm . — © Ves:
-8 578 16.0 7am To:
10 () 125w —
] @ 0.5 nmm - %-Gravel:
5 E3mm . %Sand: .
- 13 @ 445 mm . %u%ZG{).:
14 Pan )
“Total Weight o
Moy T
WrT SIEVE SECTION +Tags Wekglt ’
Before Wash Weoight: ‘Wet Soil + Taro'Wi, -2 ﬁ ?
Belvre Sieving Weight (A): _ Dy Soil 4 Tare Wt
Soalc time (10 toin, mindmur): - % Molstaio* - Lf [
After Sloving Welght (B): N
a ) . Cumniative
® Reinlned Percent Pevesnt Sample |
fleve  HioveBige Welght - Beiained Passing Speciiications
15 43;4. 475 mm. - Dio="Dameter i mm at 10% passing
16 d # _2'35 anm Tiag e Eifarneter S mm at 30% passing
17 @ 2'00nml- o= Diameter inmen at 60% passing
18 #16  11&mm — o '
iy #20 6.850mm ¥ 10
20 430 00mm 330
21 . t@ 0.425 zmy — 0, A
<22 #50 0300y AN .
" 23 460 0.250 mm . CcﬂD.:-mz/ (Dp £Dw)
s H8e B 180 mm B ' =0, { Do,
25 #00  0150mm i — gf
a5 #140 0104 ram —
2Ry 09am K
28 #0005 m I ’




- :-l a ‘1
zSIli 576 L ralyals

Ty FC-
Soitont i LSBT
mvgerss AL WD [BEOU, 79 . CignE / K_’,L

b A
Prafect iz ;5&“ (/0 - f Supled y: AN IR T 31 HEE.
Loeation: | §CO0F G~ (Y é[ L Diate Sampled: ‘/‘/ “Zf) & .
Liodvs (S‘f £ » ‘7&’ 7[ . Tested by: P/f‘(:? / C/’L M .
Deseription: Q?;H’i(f 4 4 W/ Sl( [ 1““ . Date Tested:
Clolows 0{ é/ 2{7}” })ij Wapfpment Used: | CA-HLG, CA-030, CA-018, SA-004, SA-0BD
DRV STEVE SEOTEON Captative - Speditication: Sj f [\/{jﬁ%{) / NM {,
' Retataef ’ Poveent Tepeent »  Semple ) ! ‘
Bleve Sieve Bize Welght Retaited Tassing - Opediications Q :
12 A ) = Haunpls Contaime:
i 30T T _ e
2 2.5 - 6350mm . — Cliy: B
3 20 _ 500 mm : : Ongaos: i;[ '
4 175% 448w —_ .l
: Lt Snsmm o Ts the Sample ’
& .25 3.5 mm - - : )
’ 7 Y 250mm .. G O . Vo1 ‘/ ] Crashed?
8 @ 19,0 mm ,‘3;(6_1.,__ e ‘ + Ves:
o 58" 16,0 e - — Mo ...
10 @ 125mn (s 5.9
i @ 0.5 mm '"E 2. ﬁ - ] Y% Grsed:
12 1/4° 68 Y, . % Sand: e
.13 @ ansmm LAH5 e Yolt200: "
4 ¥ CAFL. 7 .
Total Welght 2406 7F ' ‘ :

MﬁISTURE
02

WaT SIEVE SECTION ~Tare Welght

Before Wash Welght: L % o2 Wet Soft+ Tave W, éz Qé ﬁ‘ ) %
Befors Sieving Weight (A): g 7;_{ ; 57: @ Py Soll-+ Tare Wi, 2,0 2 . {a

. Y% Molstite -

7 Suoslctinte (10 yoin, mindmu): )
Mo gilgWeige ) MEL 2 A 1S o
A 0SS o Cmwtative
* Helgined ) Pereent Peveont Bamyle
Slevedt  BleveSice Welght - Rebained Passing Specifications. N
15 #7;4 | 445 Lk T . o= Dlarster in o af 10% pessing
16 ’ o — o Yo =Dlametor fn mm at §9% passing
Y (#j§ Zzgm kg9 777  Dg=Diaoteriz mm ab60% passhig
AtiNyiliziy L ‘

i8 #1e 1. 18 1mm
3 120 6.85¢mm

. 20 #0  0.600 mm s —— -
— N Y A =72 R U

.22 4 i : - A y
‘ 22 #50 0,300 pam Co=Dadf (Do % Deo)
23 #60 0.250 mm - — &: =D.60.[Dm.
24 #80 086w , — Be s
(1]
25 #100  0450mm oo
L ' L

28 #1440  0,H4mm 5 ] .
2 Gy egsem H3,8 R Ve Eazaszoald "

28 70 0.053 mm : _ -
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¥ 0

" - a g F_:i_\ "{:' B, ._f . ,,- )
SraeDN Materials Testing & Consulting, Jne = . .
| Remenber.... Onetestis wordl a thonsand expelt opiiotis ' .
_Geotedhjﬁoal Engineering »Special faspection » Materials Tosting :

s FREBROMITER ANALYSIS

CHent: WJ

Project: . (o0 L.
Projeut i [EC O 2 o Sampladby: . /7 Hine v
Lah#. AV 0 +FA ' Date Sampled: - DS AD .
{.ovation/Seutee;  * / ngﬁ?fﬁﬂLb o Lf ) Tested by: ﬁf 7 OE
‘Description: g}k_ ] !QM \S@'ﬁd (LZ /’ wd SHT Date Testod: r
Bepipment: Usod: CA-020, SA-024, SA-009 j . -

: | .

1.) This test is to beperbrmad dn acoqrdsnge with ASTIM D 422, Volsme 4,08
e durafion of thetest.

]

3.) Birst: alr dry the seaple and slove ovor & #16 siove,
4. Welgh sample '(nbnqt 50 gramg for silés & clays, imd 160 prams for sands), Ak the samtiime velgh n 10 1o 20 e sample and oven dey for the Jyecoscople

molshira eamaetias, . _
4,) Place Sample (50 10 169 gramg) iu"f):S[} il hoateer and add 125 3l of sodivm tesametaphoyphatte solutton, Allowfo soalk atlsest 16 hvvs,

6.} Aftex soaldng, place sample and solulion into stiring Dealer (milk shelto hesloz), Thelng carsfil to-wash 41 of the sohutlon fnto i haaker uslny dlghiled water. il

the shirdng heslcor notil it fo fualf fill with, distilfed water,
Jution jsio fhe glass sedimentation oylinder and add istilted water pnfil fotal

'?.) Place an' tho atfiring apparatus and mix for 1 e, Tanmediatoly transfer the 50
jrivert 30 Hrey within one mimsto, Rlage oylinderin 2 convenlent place and'tads

volume da 2,008 s, Covex the top of the cytinder-with # Stoppor OF your hand andi

. reading at the presoribied intervals,
£.) To talke a readiing carefilly placs tho Trydromster tafothe solution 20 to 25 seaonds before The reading Iy fo bo done, Atthe eamect time, yoad andl vecord the fop of
the aeviiesns, Tmediatly reaiove i hydeomeier aid plach §eyyith & it spianiag mation futo the glast oylinder that #5 il ofofesn distsid water.

2.) ‘[his fest should be pexformed in a room mainiaiied af 68°F for I

9)) Regord the Hydromoter sotrestlon fhetor frors the aeaph/spreadshest thet i5 placed onthewadl, * ‘ / e
'100;) Ator alt rydromsor reatings in the suspended golntion, take and recerd tho fempocatiurs of the solution. ' ; \ fj J
o v . * ) —_— o
‘\,{ 5 @ Reading " Fiydvomefer Temperatius Hydvometes: Corréeted
_ ‘Wime Reatling Degrees § [ Corvection Reading

. S\ W - vV N
V0 55 5umbmtes ‘ il ___Jr_. S U b

{2 0% 15minues g RS B

320 20 30 migntes N B W— N P N S
120 G060 minvtes - 1 ZA [ AU F——E—#A’p

U

@ 0 250 minutes . = : . Q-5
14 15 U440 minutes o i - ,___)7?_ N

. Wolghtof Semple Blaeed i Holutlon; 50 A 8 y Hydvomeler # Jﬁ 2, %\i
- Weight o @nmple + ParRincef in Ovenl A0, 22 @ ~

Welght of Sample + Pan After D1yling frthe Oven "732 o \ .

1.8 {LD Welght of Famn \4. 5(}) . : . { .
&f bt Adjusted ﬂamplewfﬁgm; L{ ‘2_, 2 (1
* ] .

% of Bygroscople Molstnre in Sample
) o

BBO0L2009 Metedels Yostns & thoruling Ine, Al dgkietawrrd, ot :

dyes, vt regoris ero subiniited e configetial nroy2ey of clienls, id stion
P P T

Al pecilts apoly ovlly Inattodl teparipasand reteriols fosled As g mlod proteslion bo c¥ents, ko aublicand

lck'atﬁingutn'tvguﬂs!5mm'cdpinﬂingaﬁmﬁllmamm\'a!. ) . .
Corpotate Office ~ 777 Chrysier Didve © Brrtington, WA 08233 > Phone (360) 7551990 » Fex (360) 755--158&
o Olympia, WA 98512 o Phone (360) 534-D777 « Fay. (360) 534-5779

W Region 2118 Bladk Lake Blvd, SW
| MW Repion.~ 2126 BastBakerviow Road, #1034 = Bellinghem, WA.98226 » Phone (360) 6476061 © Faw (360) 6478111
Webste Address wiwwmicdnonet . , T Y2l

'
[ o
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s B 1‘_
? 4

"’Yﬂ(:: 16 L malyais
Ui €33 / 0196
Shedtor 1 Ww{/ Lopeia 150X

erge: METS IWOME 1350079 - S
Prafiect # ___/ M&_ Sampled oy e / L&Lﬁ,fw» Of #/L s
' . 4 2504E

Loeations [ Q(PW)'Z? q ~ (7 517 Date Sampled: : .
Eabtt: (/& % Tested by: A / /. —
Deseriptions \Sﬁ!#’l Cﬁ ‘{’ aqiese /{ . Dade Tested:
colors ML C}’}’Lf i()();" Hguipment Used; _CA-016, CA-030, CA-018,54-004, SA-09
lwnlati Bpeeifieation:
¥ SieyE SECTINN Chanlative
' ’ Rotaines ' Pereent Perepnk: Sample \Sl/ p ' dﬁf/ @) }{
fleve il Shove Hize ‘Weight Fotained Pagsing _ Gpecifications O ,L,. ..
1 1.0 75 0 arsn: ' ,%.ﬁ-e o ﬂamntamsz
T T ‘ silt:
2 2.5+ 6350mm . Cla,}z: EI
3 AL 50,0 mm : ’ — Organic-s: g
4 1757 - 445w
5o B SEsmm s the Saunplo
£ 125" MSomn .- - - — bed?
‘ . 25,0 & O Lo aA . Crushe
8 T 19,0 1, i\ ¥ el 7., — : Ves!
‘ — ' ’ No:
2] 58" 60mm - [ G
w (B  wswm O o je0 Y
K3 @ 0.5 ‘W‘I‘ o . U Gravel:
12 174" 63111111 —_— : D% i;l;:l —_—
- 13 ammm _LBF 0 . %a‘ﬂ :
14 Y. ‘ -
Total Weight '_2 0 3. S . -
. WIOISToRE 7
WaT SImYE SECTICN P ~"are Wolglit [ [ T .
Before Wash Weight: ] fé 4 M - WetBoil+ Tere WE, - i (2 Q? (? [SD =

P A, A b ] 3
Bofore Sieving Weight (A): { ; E . g,;,_i_ ).VJ)L E q ! Dy Soll+ Tﬂf‘ﬂ Wi
- % Molsture® -

Soak {ine (10 s, mindawa):

AﬂarSlavmggNeight{B) g z (} E:J. A Hle

e 141 T, Chuviative ) .
w : o Y metaimed Pereent Percent Sample ‘ Ve
. N : bt o tolned Fassing Specifications .
Sieved Hiove iz E Vielght - Reta Do= Dintneder in mma at 109 passing
15 # AT5am . = 7 o =Dfametera mm at $6% passing
16 #3 2,36 mm L i : i Bg™ Diemoter in e at 6090 passing
17 @ 200mm- ) e A ;
18 #6  118mm - = ‘
1 90 0850mm - Bu=
.20 0 4By 0.600mm R e -
PN A - A 507
2t 0Asmn D LD T fre.de. - - o
- - . —s A .
h 27 #50 0300 mm C=Dal (D % Do)
2 #60 0250 yom T Cu=Da. { B,
24 0 B¥GWmM o o - e
’ » . O
25 #1100  0350m0 e - 0=

28 4D 0404 mm

s T "/‘\'2 H ' . 3
21 @ agsmn 7. AT 0] ——— o~

28 #2270 T6.053 mm . . -_—
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5\ Materials Testing & Consulting, Inc .

' { : Remieniber., g test s wortls ¢ ihovsurd experé opiutons
é%%‘f‘ﬂéummwﬁa@"

Qeotecfhﬂical Engineering »Special Inspaction = Iaterials Testing
 HYDROMETER ANALYSTS
‘ 5]/[5?/” tn -t«['(.{ Hgn¥ ™ RO U v~ by
oL O (800 R " Cltent: AL

Profect: . FA—f,i,
Projott #: [ES QLD _/éjl_/f Sampled by: /}H/W v o

Lab . (STE - (57—‘1}2/ - Date Sampled: L2857

Location/Somwes: %[ 8(‘*/05)_7“(1}" - 05 ; Tested by; %/'Z-.(“’J‘/ SO
Desexiption: r__(g,{f (WA w(gm &at.ﬁ"q:{&!} (}1{21{)(]/1 Dato Tested: '
Houlpment Used: CA,{}Q,O};&AJ{}Z% SA~08§J ’ .

+

© 1,) Thie fest fs tobeperfored d acgordace with ASTRD 422, Volome 4,08
2,) This test should be prrfosned f a soom mainteied ob 688 for the Quratinn of fhotest,

3.) Ricst alr dry the samyle and sieve ovex afH0 sleve,
4.} Weigh sample '(abﬂutSD granns for site & olays, md 1.00 grams for sands), At the sametime wel
molshua comestion, .

L5 Placa sampls (510 100 grawms) n 250 sal heslcor and ndd 125 ml

6.) Afier soalting, place sample md sulntion Into stiming hedler (ill shake beides),
The stirring berles until it fs Retf fill with distitled wator.

7.) Plac oy the sirely apparatus apd mix for 1 sutavte. Tmunedlately frnsfer the solution into the glass sedimentation oytinder and add distilled weter nuti folal '
wvolme §3 1,000 n. Coverthe fop of the cylinder with & stopper o you! Tand axd favert 30 Himes within onsminute, Pluoe oglinder in a convenfont plaos andislcs

. yeading ot #he presoribied Inforvals,

8, Toiake a.teaé[iug emefilly placc the hydmmé%er
e menisens. Tumnedigely womovs tho fydiormeten o
9.} Record thae Hydromeler corsation factor from tho graphispreadsheef that is pl wced on the wall,

10,) After all hiydromotor readings in the sus péndad aolution, take and record fhe femperate ofthe solutlon, .

& 10 o 20 grare sample and oven diy for the Aiygroscople -

of sodlum hexavetaphosphalte sofiton, Alfovto sonlcatleast 16 hiours,
Teing arefid To wash Al of the selution info th heaksr using digilled weler. kD

o the pofutlon 20 o 25 seconds befare fhe roading iz tobo done. Atitha coreof Hne, read end xevord thetop of
d plnen itwith o sHght spiantag motlon inte the pfass oylindor that is il oF efean distilled vater,

) " Reniting * Hydrometer Temperaiure - Hyﬁraﬁetar ‘ Corrested
\\?(JD _ Time Reailing Degrees € Covrection Reading

W S aminmtes l v ] [0 0
W %S 5mbontes A ] \ R A B
(M5 15 mimtes | - U S
O s0uminutes R \ -

Ve 90 6o minutes T o i

wﬁ 40 950 mimtes | l : ___L_ﬁ _,_i__ ‘
L0 1440 misiutos i U L

.3

Weight of Sample Placed in Srluton: +2.% Hydrometer & lﬂ*

U Weleht ot Sumgle+ PxcBlaeitnOver, LS L BF Eﬂ/ P
“Weight of Sansple-+ Pan After Dryiug b the Oveg‘}tﬁ%?ﬁ"‘fg"?‘ G {z% A . . , b
BA{.‘:\_ "Weight 0T Fan lﬁ o 3 ) ' :
9% o Fygroscopic Mojsture in Sample

4

Afusted Sample Welght: R

Q0082000 Matedal Yestlng & Geomallng, Tw, -1l ighle resend.

prest

To GHents, e pstic sad bussalyes, Bl e dmltieEay O contidential propsdy bt cifeals, urd pullingzation for pubication ol b

AR yeoulls apply only fo seindl focations and tasterils (osled. Asnlont p
regEeiing o mipads [escseived pending ovr it spproval,

Corpotate Offica ~ 777 Chaysler Drive » Buringlon, WA.98233 + Phoro (360)755-1090 » Pax (360} 755-1580

~ BW Reglon~ 2118 Badk Lake Blvd, SW o Olympls, WA 98512 » Phone (360) 5349777 » Fax (360) 534-5779
W Region ~ 2126 BastBalkerview Road, #101 © Bellingham, WA 98226 » Phooe (360) 647-6061 = Hex(360) 647-8111
Website Address: wwwnlcinenet . _ -

A
»

[
~ 5
s
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7 P
projest: AL WO [BE G0+ - Clisnt
Projocts: [ QO - . Sempled by: ¢y pgst— (? Lﬁ L:_#%
Focation: L Wl d ~ 0@ . Diate Samnpled: hﬁ[‘/ "_/2 o
vty ([ &7~ (O Eal] Tesieaboy: AE /) Cr"’“ﬂf’f e
4 "
Wesexipdion: SNA EA// Gy (}(" { & { { Date Tested: .
Ciolors !ﬂﬁ)z/w’% u Fouipment Useld: _ CA-DIE, CA-030, CA-018,8A-004, SA-009
DRY SIEVE SECTE0N Cumulative ‘Specification: Sf/ u &. . éﬂ ) }'?,ﬁ/f(‘
' Retained Perpent Pereent Sample & | : -
Sieve #t Steve Sime Weisht Retained Passing Specifications
¥ 13,00 5.0 3m Srmple ﬁ@am’faﬁm:
N T ” sitt:
2 2.5+ 63.5.0mm C}_ay; B
2 12 :; j{:g o - Organics! ];!
58 - Amm . —
5 L5t 1.5 mm o thio Sesaple
& 1.25% 215 e . o - ' ’
. , @ 25,0 o 6 Lo Y - _ ) Urusleed
g R TR T ¢ SU— Y.V ' XI’;s:
) 5/8" 16.0mm - S — o —
0 (@) 2smm 230 0
I @ DEm __3 0.4 OhGraveh .
9 A 63mm YeSands
12 arsmm (oo Bt N . Yolt200:
1 Pm C o bh. G
“Total Welght 23%.0x
MOIS’E’UREa q
WET SIHYE SECTION »Taro Welglit _L?,__— /g :
Refore Wosh Welghtt i Q b . fg Wet Bojt -+ Taro W, };._JQZ £ _ ?% (G2, 7
Before Sieving Woight (Ak %@ Ve 1627 Dy Suii-i-‘I‘afe Wt ; A,
Soule timte (10 min, minimsm): - % Molsturs * - e b %
After Sioving Woight (B Ay (] r'?f
w1 2RG B8 - Corautative
" Hetained Pergent Poveent Sample
iove iove S Weight - RBefained Passing Speelfieations )
Eicve Bievs Hize Weig N g i n s 10% s
A b — S A .
i’ 7 " HSmm ' TP Diameter fnenm st $6T6 passing
ij .'2.8§mm YIRS T Treo= Hilameter {n v ak-8U%% passing
¢ 200 inm, i —_ — )
18 #16 118mm D .
0 #1230 0.850mm — I'?;o*—* ——
20 #3 0600mm e — :
o 2 : ' o=
51 G omsam (OG.F P 1244 - o Bamy
- — \ B
' Z: :zg gzgg - CD=D302/ (D]o XD@)
nm - — ;
' =T { This
24 #3 oROmm o e U — @“=
i 13
23 #100 0150 mm — S . P U — O
. 1]
28 #140 0504 mm R —
I T A 13 . g
28 #2790 70,053 i e

v\

Siere L.

walyeis

ST 053 £ 196
Shotton 1 {{{///ﬂp[/ I%{’W/}/ il ﬁf‘ Tyl £33 £ C

AT
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Smei Materials Testing & Consulting, Ine = = . -
" \ Bementber..., One test s wordk & thonsaud expett qpffiz“&zzs ) .

Geotechuical Engineering »Special Tnspection » Materials Tosting -

. s PTRROMERIER ANALYSIS

Projoct: .1 4 /,f,’_‘/:—f'()()"j/—ﬁl T Client: LA B
Projeot & [ECDI() 2.4 - Sampledby: [ ¥

Lab#. 1§ =D F2T _ DaweSampleds __Lf-7.S5/D
T.ocation/Sotee:_* [ o9 — Ofy Tested by: AE SO

Deseriptions SV O r:i(; QTH’ Date Tested: ‘ _

Rauiptment Useds 14,020, SA-024, Bh-009

1) Ths fest s fo be pordomied n accardance with ASTID 422, Volame 408 . T
2.) This tost should be performed in a¥som snaintalned ot 6&8°F for the duration of the fest.

4.) Birst alr dry the sempleand slexs over a#10 sleve.
4,) Wetgh. somplo (sbout 50 grams for silta & ofays, and 100 grams forszads), Abthe

mnojsiure corcestion, .
250 m hoaker and add 125 i of kodinm hoxametaphesphetio solution, Atiowto seal at Jeast 16 hours.

, i) Blace saraple (5010 108 grams) in 2
6, After seaking, place sesple and solution fufo shircing ealcer (inflle shlre bealcer), befng carcfil to wash all of the soluftor fnto thé beaker uslng digfiled vater, Hill

the sfing bedlerwtil itfs half full with distitled walss, 7
7 Place or tho stixdng spparatus pud mbxfor 1 minute, Tmmediately Transtee the sofution into the glass sedimentatton oylinder and add distillsd wate vatil total '
volume is 1,000 mf, Covertho top of the aytinder with & sfopper oz your ‘frand aud fnvert 30 Humes within oneminute. Place oylinderin g convenfent placo and'take

. reading at ihs preseribied intervals. -
8,) Ta tale are m"iing oarafilly place the h;fdmm:;iar tnto the selutton 24 to 23 seconds before e xeading iz to ba dons, Atihe comect thme, read and record the fop of
fie minise0g. Traiately romuve the hydrometa and pluce Badi b 51 it spinadag moton fath the lave oylinder thatfs fll of dlsan distitled vater,
0,y Record the Hyﬂmme%?xcc;ﬂaoﬁmg faotar from the graph/spreadsheet that is placed on thewall,
10,3 After rll hiydrotmeter siadings inthe susp cnded solutlan, tako aud reseed the tampesature of e solution,

gamne Hinoweligh 2 10 1020 gram sample ané oven dey for fhe hyproseopio

AL " Reailing " Hydvomoter Tomperature . ydrometor ' Correeted
vy | Mime Reading Degrees Covvoetion Reading
A 2 2 minmtes “’( @é . [0« O {

W A% smimes. €] L N v

A S2 5mimtes ] l — Y
12071 30umimites L S , .
(37 60 minutes l — _ . N
D471 250 minutes . 1 - S S S
W9 1440 mmimtes il B SN ASR N

. 7 - .
“Welghtof Samyle Blaced in Fointions j00.59 . Hydvomster ¥ YA % ‘
Weight of Sample+ Pan Plaved in Oven 29.572. %/ : .
. “ o
_‘_Ji *

e

Weight of Sample+ Pan After Drging inthe Oven G s
. - . f
2.5 4B wegtorFan 1407 A
‘e .
% 05 Wygroucapts Moisture in Sarnple _2‘ ”Lg ?" Adjustet Spmple Weight i q{ QL_
Q003 2009 Mt e ¢ Sl oo, Al it Teserved e’ g
Tveg, o regoriy b ’:wllaat;nnﬁﬁenﬁ'ul_moysrtyufﬂlcn!s‘,s{nd liog: Torpuiticad i, ponstestons orestracis Fremor

AT ponilts gty onity in acts Tocatfqus s roatertls lesteill. Asn meloa] protectionto eHenls, hepibileznd
g

apaiding o 1egorts s reveeved peoding surwdtin sppreel, . p i
Cotpotete Offica~ 777 Cluyslex Dilve » Burfington, W 9823-"3» ¢ Phone (360) ‘?55—19,9_5 = Tanx (360) T55-1980
SW Reglon~ 2418 Black Lale Blvd, W » Olympis, WA OBSIA « Phone (360) 534.0717 « Fax (360) 5349779
WW Region ~ 2126 ast Balerview Road, 101 © Belbngham, WA 98226 » Phone (360) 647-6061 - Fme (360) 647-8111
VWebshe Address wwwamle-fuenet . -

' '
1 -
'
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...' . A
0 !

Siere 4 nalvas

Shedton 1 MI/ i/ fj’?{?f!ﬁéy’/ [b/(f Syl 683 / €196

P -
progses: AL IWDHIGE vt i / T [
Projeet d: / ‘8’&7 VO '*c;;)---/ Sumpled biy: j’fﬂ"fé{“'t() %{ﬁf[ o O (¥ e / & 7. o
; . : o
Toeation: | CCOVT A~ L i Diate Sanapled: // e *—/ & )
Labte ([ @~ (OF A0 Pested bys /(5 / o /V .
mesediptions  JHH i , ' Datp Testeds
Clollows bﬁ@f&f?ﬂ Eopipment Tlved: _CA-BL6, CAE30, CA-U18, SA-004, BA-DE2
ey SRV SEOTEMN Chunrdative Specifieation: (b 0 / //z ﬁ/l [
! Retpingd Rareent Pegeent Bample
Bigvedt Hlevefize . Welsht Refined Pasging  Opeifiations L
hd 136" H5.0 mm - Sample @ﬁnﬁmmz
et 3w ' ’ sitt: ||
2 . it . S
3 z g‘ 653 (3500 - Clay: R
O Omm : . S — —_— .
4 175% - 445mm Organtes:
; " Srgmn T N To the Sample
6 1250 SiSmm e : _ B
‘ t , 25,0 mm & (%) . e Y. ) . s
8 g 19,0 mm A O b g o7 . Pogs
.9 v 160mm . _ oz .
w (B 12smm G ¢ oY
H @ 0.5 4 . 6 BT IOVl o 9. Grawel!
12 14 - 63mm — % Sand:
. 18 @ tmmm L LM _ hH200:
14 Pan AL (’0 — )
"Total Weight AFEO : : P
RMOISTURT :
WL SEVE SECTION ) +Tazo Weight =
Before Wash Weight: 5315, i.(z_ - WetBoil+ Tawe Wi, - % ‘
Bofore Sleving Weight (4)  __ Q fp.2.% Kﬂ;@ By Soll+ Tare Wi, §§ pA
Soulthee (10 min, minimmm): .+ % Moistie”
AterSiomgWaimt @) _ Gl 2. £ 388
=7, —l el { Ki Camuiative
w7 Hetained . Poresnk Peveent Smaple
Seve ¥ Stove Sixe Welght - e Retatmed Pasging Syeeifications.
15 # 475 i o . Do Diameter in ynw at 10% passing
16 4 & 2.9 6 mm : T gg=emetorfa ram at F¢%passing
17 @ Z‘ODmm- ka i ﬁ ) Tgq= Piameter in mm at 0% passing
18 6 1.18mm : " e H
9 #26 6.850 mm e %m—_
C 200 Age 00 o el o)
. oo Bl v TG B
.22 #50  0300mm . e —
‘23 #60  0.250mm Cor=Ds” f(Dm % Dss )
A #56  oMemm . - — . g“;Dﬁa { D,
25 #00 0150 mm ‘ - . @L*H
25 W40 0104mm _ o
27 «'@!) 0074 un f‘{ 5.8 55L —
28 270 0053 mm . ”
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R\ Materials Testimg & Consulting, lne =~ = ..
B /U': Remeniber... Onelestis worth athousent expert opiions ‘ .
.G‘reoteckmical Tnglnsering =Special Tnspsction » Materials Testing ~

X e oy )
P et e

| . \ TSIRIINE ART AT : -
- &/LQ,H’W%@% !}’n {..<Jf'l‘ idglz mM»R ANALY@KS - .
L )HE (80 {Y:(-(/l. © CHent: A\pﬁi{/ -

Project: - Y 4: —

project f: (ECDID 24 T Sapledby A0 K

Tab . = TR Date Sanpled: L/‘/ R 7%)
T.ocation/Source: % [ DO 1Y (T4 Tested by: /7(://,(/ O
Deseription: '__'Efﬂ)'{ﬁﬂ/\ N Qf/é,':i _ Date Tested:

Houdpment Used: (14020, SA-024, 8A-009

1.) This test s ta baperformed in nocordance with ASTMD 422, Volume 4.08
2.y 'This test should ba perforred fn a yoom meintained af 68°F for the duration of'the test

3,) First ale dry the sample and sleve over a #10 sieve,
4 Waigh sampls '(abnu_t 50 grams for sifis & vlays, amd 100 prams Lo sands)
molstre corrastion i

N Tlace sempls (30 2o 160 grams) n 256 nl beaker
&) After soaking, place sentple and solufion into stirdng D edlcer (paill shale bedker),

+he stlring bealeer et it fs half{ird with dis tilled walsr,

¥ Place onfhe mtizcng appavatis aud mlx for 1 minufe. Tnvmedlatsly iransfar the solution into the glass sedimantation oylinder and ndd distilled water poi] ofal )

volume is 1,000 zaf. Coverihe top of the oylindey with a slopper or your hend and invert 30 Hines within oneminute. Plaos oplindsr in & convenient place and'ake

. yeading at the presoribed intervals, . - ' -

2.) o il a yeading carefilly ylece the lrydrometer nto the selutlon 2 o 25 seconds before tho reading 1310 be done. Atths vorreot tine, yead and resord thetop of
i 1 Bt ptdgs mtton, fnfo the Klass cyfinder that i il of elean distlled wator,

At the same time weigh 2 10 10 20 gram sampla and oven duy for the hygroscapic

and 2dd 125 341 of sodinm hexemetaghosphatie selutios, Allow fo sodg ot Irast 16 hovs,
being eacefiil fo wash 21 of the solutlon Into th bealer using dighiled water, il

ho menfsing, Tmnpiialy wmove 5 Mydomele nidl plaso

9} Record the Hydromelor eorreation faofor from the praph/aproadsheet thatis placed on the well,
10) Aoy all hydrometer wadings it fhe suspended solution, take and record the temperaturs o the solution.
- %&@Cg{ " Readin g " Hydyometer Tomperaiwe - ﬁvdraxﬁetar Clorrecied
y€= | Timp Rendiupg Degress € Clovrection Reading

VA e A L

\ VY 5 minmtes “1 i o C {

22-% {Sminfer R ! — R P
\’»‘k% 30 rofmrtes i | - ____l,__"

3 O 6o minntos 7 T -
flLZﬁOmJ'mﬁes 5 \ 0.5
TJL"_°:‘(§_'.[4!LI() mimyies ('905 ﬁf_er' T b

. WBightufS;\_;s_migl?iaceainSu!uﬁon: Jrﬂ_(l:{ﬂ_ Hydvometer # M
B o 3

TUobl Weghtof Sample + Pan Placed i Oven R 7 [:1
ﬁﬁ% Gias 29 o o

“Weight of Snmple+ Pan After Duyhug Inthe Oven
- - 14

.

i : Weoight of Fan .
L\ 1—11 -Z«L)) gk ‘5] {ﬁ (21 ) £ e dsﬁ
o p¥ Fiyproscopls Molsturein Sample 4 Adjusted Sampls Welght s 1099
€ 20052009 Mateddls Festlg & Conmlting, T, Hilgitaresereds . & ™ ". .
Sieniial propaey s ents, and bantton For pitit Ettatemaals, ¢ titract Frompr

AU resshsapply orlly loathudl Jpeationsandsoateddols fosled. Asa rmulnd profrsTios 1 tlents, the yiiis endoirsies, ol reperts are subtlied s thecor

‘sopaTiing oz reposs {s roservedyend g ovr wiritte approvel, )
Corpotale Office ~ 777 Chryslex Drive ¢ Burtington, WAQBZ?;B o Phope (360) 755-1990 « Pax (360) 755-1580
BW Region~ 2118 Bladk Lake Blyd. SW - Olympla, WA 98512 » Phone (360) 5349771 » Fax (360} 534-9779
TTW Region~ 2126 Bast Bakerviow Road, #1071 - Pelbnghem, WA #8226 = hone (360) 647-061 » Hax (860) GAT-2111
Webshie Address; wwenmicduomet . -

#

¢ 1
%
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# G

Yy S

L

;qﬁ'* T o T l‘-’ i?QIiS

AB T O399 fL~196

Shedton f/{///é?w/ /7(/# (M/‘A N

meogents AL WO [GEOT aad .+ 4 i S 3
(RO Snlod bys (oAbt OTHEE-. ,

’ Z e e :
Location: | SE0P7T 4~ O L Diate Sanapled: ‘,// - 2 _/ & .

Talads (Y/ £ O 7 @ { Wested hy: /(‘/’:" /Q:/M I
escription: JUNRe f UU/ {) L(LU@ ? ( ate Testeds

Project #:

Cotors YWD uAl J  Eouipment Used: _CA-016, CA-030, CA-018,5A-004, SA-009
DR SIEVE STCTION amlative . ﬂ y Vi C
: " Reigpd Pevegnt Peveent Sample ;
Sisvo Siove Sige Welght Retatned oy Gperifieatlons
. T . Snmple Contaling:
1 12.0¥ FiOmm : : git: 1
2 2,55+ £3.5.0 mm Clay: i
3 2.0% 50mm " Organics: I;[
2 175" - 44.55wm e — T
5 15" 37.5mm b s #he Bample
& 125" 3tSeam - : - Crushed?
5,0 mm ., :
’; . ?9 01 : CYes_.
- Sl i ) ) NG:
9 5/g" 160mme ~
12.5mm e
;[1] /2 oo . - %% Gravel:
P aandt
~ ) %'&#2&0: — e
13 4,75 mm 3
14 Pen [ — —r
Total Weight ,
_
MorsTURE
ol
Wi SIEVE SECTION ~Taxo Vieight AL )
Before Wash Weights s - Wet Boil +Tare W, 24 ! 7

Before Sieving Welght (A Dy Sofl-+ Taco Wt. {/\

ot s i LT
Soek firae (10 min. mintmam): . % Moisture® . ;?;‘oq, (g A
J I

Mfor Sioving Weight (B):

n - Cumuiative
" Heialned 3 Percent Fexcent Bamygle
L a " e et Resained Passing fipecificntions. . ‘
Sevel  HieveSize Weight o Thio=Dlamotor In 1w at 1% passing
18 A — T ' o= Eifatmetor s 21 0% prssing
ie @ 286mm : bt T3go™ Dlumetor i mre at §0% passing
17 200mm- . .
8 #6  LBmm : =
© 0 esenm . Ba= -
_._____5,2‘.0 #30 0500 mm. : ) D™= .
21 0428 mm _— ~ — -
- 22 #50 o300mm ) - C°= Disd / (Do % Dﬁo )
23 #a0 0250 mm . A iﬁu“Déo. /' DJO.
4 #26 eHOmm . — - - o
. ; 3
23 ‘#1(}0 0150 mm e - =
1) #1400 0AMmm . N — e e
- * H
21 2000 QS ———————— e
28 W0 C00SBmm .
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Shatton ffcwm Vepiidia
wejests AL WD 15E007T

L]
"n
0

Hlere £walyas
ﬁf]ﬁ&‘“wf €33/ CJSG

Projeet £ / ((%\f/:)f@ l,f
H

Loeations { CEOOF G ~

Samypled by:

Mate Sampled:

Labif: hiSf? (- -.-f =

Tested by:

2

AL

e it

OTHEE. .

§- 258 S

E /LA -

Deseiption: _ LQ?[‘M({ /\// S/ /71' MDate Tested:
Ciplor: 0{{? ;//C fff i ({u' Mquipment Useds _ CA-016, (1A-030, CA-018, SA-004, SA-D02
TN SIEVE SE@TI@N Cumulative Bpecification: A / f[f! 0
Retningd Pevepnt Pevpenf Sample :
Higve lt Sigve Hize ‘Welght Retolned FPasping Specifications
Sample Clendains:

b 3,00 75.05mm .

] — gitt: ||
2 2.5% + 635.0mm Clay:
3 2.0" 50.0mm .. Otgenios D
4 1758+ 445 mm - e . L
; WS S e i Ts te Somple
N ﬁr Sy Crughed?
T LiY 25,0 m,
8 190mm — . '&;:S.
4 5/g" 16.0 ram o
10 @ 125 mm
i @ 8.5 mm o _ 5 Gravel:

b o ———— . )
12 e 6Amm .. — ASaI;c(ll. -

bA ool
13 495 mm /} 2 —
14 C
"Total Welght L

MoisToRe
Wt SuvE SECTION »“Tare Weight » i
Before Wash Weights , Wet Soil + Tare Wi, ﬁ ‘
Dry Soil + Tare Wt.

Bofora Sioving Weight (A):

. 9% Iolsture " -

Thrnwdiaiive
Pereent Pereent
Reotained Pagsing

Sample
Spectiicationy

Dyp=Diameter n ram at 10% passing

1% =ifameter fn rum ot 30% passing

Pyo= Dlameotor in mm at SU% pessing

Do

D=

D=

=D (D % Dao )

y=Ts0. { Prin

Co=

Soals firae (10 ain, mivimeni):
Adter Sleving Wel ghﬁf B
" L
* Eetained .
Bieve#®  iove Size Weight -~
15  _#4  475nm -
€ ‘g8 296mm
17 @ 2,00 mm
18 #ig 1,18 mny
1 #0  6350mm .
20 B0 0.60mm
o 21 f 0425 mm
22 #50 D300 mm
] #60 0250mm
24 430 6186 mm
25 #1100 0150 mm
26 ¥40  0i0dmm .
2 oy owsmm ‘
28 #270 0,053 mm i

=

—_————

L]
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o,
t "'i-

’“\11{5 7@ Ll gqf

Shedton /{(///@m/ fﬂgjy@{/m/’ BT O3 f 0156

. ML

wugee: JULT_WOM 195007 s .
Prafectit | S/~ A e . Stanpled by N/’ S "/1/1{ e (.9 Lﬁf f’ -
] v . =
Loeatlom: [ g*(-"z?ﬁ? 4 -~ j 7 !! 0 Date Sauxpied: // ,/ /
rant: (V/ g/ (O Teskod by: AE /' C/”ﬂ/ .
1
eseriptions ﬁ( WII “’ (Z; avé if’tﬁ/{ Meate Terteds ]
Cioloxs dmfk 0 %M 4 BEaulpment TUsedl: _ CA-OLE, CA-030, CA-018,S5A-064, SA-809
DRy SIVE SECTTON . Chnmmiative Bpeeifieation: , = l (f/ ) / /\ /M(
‘ Betaingd Pareent Peyesnt Bample ™ " /'
Bicvedt Sieve Hze Welghi Wetalned Passing Brecifications
Sﬂmmﬂe Llonining:
1 BOF 7EDamn
. D Bitt: D
2 2.5% 6350 mn Cla,y;ij
3 20°  50.0mm Ovgandes L]
4 175" 445w L
;i b $18 o ¥a the Sample ’
& 1a25v BAEMIT e e e
. ' 25,0 g ¢ o ‘ H¢) 'c /o “ Crushed?
8 19,0 mm Q} ¥ - ’\L}@ / T + Fes;
2 513" 16.0 tan . Bos
w @ 12,5 1n -%:i L, C? —
it @ PEmm: 088 % Gravek
T.d2 14T B3mm - %sand:
18 495 mm _,ll!:%_s_ﬁ_ — sholt200:
14 Pm 46,6
Tolal Welght 30 5 % )
MIOISTORE . |
W SIEVE SLCTI0N ~Tare Welght [0 (ﬂ& R
7 i k'..
Before Wash Welghtt Li 0. _!_w_‘g e SGf!+Taerr; 27 : / ﬁﬁ] 3
Bofore Sleving Wedght (4): M"W.’T{ WG, E Yiry Sotl-+ Tare Wt. Ei%% ,gg_; -
. % Muistute . 5.2 0,

Soslctime (10 min, minjouma);
Adrer Sleving Weight (8):

_ Ao, B MY

{88, ¢

P L8l M8 Ceanilative
» Retzincd Pereent Percent - Bample
Sieve ¥ Hiove Size Pelght - e Retaimad Passing Specificationy '
: - " I910=Diameter in mem at 15% passing
i: ! : ::Z nmn: - ] a Tiho=Ttemetor fa mam at $8%passing
17 2,00 mm - E“F‘ 5 - E:); Bao=33iamotor‘§nmm 8t 60% pasalng
i8 118 mm — - :
19 0 6850mm . — o o
20 #30 0.600 mm R _ sl
Tt @ (425 um. E 5 N ! A Ble.d . . _ D=
: 52332' j:zg 3222 ;‘12 o CD*D?DZ\/(DJO x Dge)
s #30  O.880xmn . gu': Do, { Die.
25 #00 01507m . @:=
26 #1400 0,104 mm — — . o
21 s@) aosmn 3610 1928 - y
28 #70  T0.053 imm
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GG VIR = SR 5. U 1 N 4 SR
Materials Testing & Consulting, Inc = . . =

Resenber. . Onetestis wordh o fhovsand experi oyiilons ' -
Gleotechnical Pngineering »Special Inspection » Materials Testing

: W@%ﬁ}?}“@@%%‘@ A.Nmﬁ}cg |

Project: & | £ Eo 4 A " Clent: |
Projeut [ECDID a4 _ Sampledby: g ¥ 7
Lab#:. ' Date Sampled: Ll LS

Tocatlon/Source: - / & f;ﬁiy? 47 Tested by: /ﬂﬁi/u PN
Description: (\J//{’ S \Wﬂfﬁ 144 &7 ta g Date Tested: '
squipmont Used: (4020, 6A-004, SA009 r/ g

1,) This testjs fo be porfbmed Jn angordance with ASTM D 422, Volumea 4,08

2.) This tost should be pesformed in azoom naintained ot 6871 for the duratlon of the fest.
rd

9.) First aiir dry the samploand sleve over 2#10 sieve.
4.) Welgh sampls '(aboqt 50 eates for sifle & elays, and 100 grams for sands)

moistnrs corgeotion, .
in. 250 m! beaker and add 125 il of sodinm hexametayhosphatie sofution. Allowr fo soak at lesst 16 hows,

5,) Place sampls {50 1o 100 grams)
6.) After souiing, ylace sesiple and solution juto stirring boaker (mitlc shake boaleer), being careful fo wash afl of the solution into ths beako: using digilfed water. Fill

The stining beatcer nntl it fs hate ful with distifled wator,
7.y Placy arl the stiring apparatvs and mix £0t 1 smimgte. Tnumedlately transfer the solntlon into tho glass sellimentation oylinder and pdd distilled wator umtil fotal )
volums is 1,000 mt. Coverths fop ofihe oylinder with a stepper oryour and and javert 30 Himes within oneminuio, Tlace oylindey in a convenfent place and falce

. reading at the presoribod Intervals,
&3 To tlee 2 peading serefilly place e inydtométar tato the soTution 20 o 25 seeends beforethe reading is fobe dons, Atthe cormeet Hims, yead snd zecord thetop of

the meatsous. Trmediatly vemove the hydrometi anil plact fEwiih.a slight spiastop veetion fnta the plass eylinder that is fult of olean distillod water.

, Atihe some ime welgh a 1010 20 gram sample snd overt dey for the hygroscopic

9.) Record the HyGromefer wosenion fastor from the graph/spreadshect that is placed on tho wall, ‘
10,y After alt hydromotor seadings In the suspended solution, falce and record fhe femperature of fhe solution,
! WA Readin g * Pydvowaster Temperatwe - Hydrometer Corrected
 'Mime Reading Tregrees C Corraption Heading

\ Mg 2minates [ L% . Lo
45 UL 5 minutes _ A\ ' o
VS 15t 1 E

4 '5‘:‘ 30 mimates ’% \
9"’*("_’!,, 60 minutes \
? 250 mites . D

) 1440 minntes \ - ] . —
4 = - .

Toydrometer ]g\?”Lk

et

Weightof Samplo Bizecod in Solufions _5_(1,25{,__

Welght of Snmple + Pax Rhecd in Oven 3 - |
"Felght of Sample & Pan After Drging nthe Oven "7;;_03 WAL .fﬂ 00} . .
5:1% 3¢ wogntetgan 19,50 , , '
o4 v Eygroseapis Molsiure in Sample TN 5 Afffusted Sample WFight H ._qj_i—%j

20082009 Matedals Tasting & Coaniing B, ATl resenad,

AN reniltaapply oilly loackist foratfons and snstesnls fested, Asninutaal prefestiatn isnts, the prilinend
yegardlng ourseporisis resereed pandlng i veitien spproval,

o~ 177 Chryster Drive, ¢ Burliugfon, WA.98233 = Phone (360) 755-1990 « Pax (360) 755-1980

Olympla, WA 98512 = Thone (360) 534-8777 » Fax (360) 5340779

. Beflinghom, WA 58226  Phone (360) 647-6061 » B (360) 647-8111

Webslie Address: wowanle-lnentt . —

[}
[y

slons o extrcls omer

Wl reponls orm pubieiied oo the confilentil yiopedy oF litnls, aad uthodzstion fof puiicati o

Carporato Offio
SW Reglon~ 2118 Bladk Lalke Blvd. 5W ©
W Region ~ 2126 BasiBakerviow Road, {101

"
-
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9
Steve Lonalysis
W -85 f 0198

Sadton {laor Pemdhics AT

P /W«j; WD 1300 Chivmi:
E;reje;sﬁ: i f g\(f?l’@ - c;fl'/ T Stwsled by
o2 =

Location: [SCOUT A~ Dage Samphed:

,
~

—
o

ML

Y- 254E
AE L CrM

vt (V€ O 6§ Tested by: .
IDeseription: Q V(:E[/(?/{ ol SGr !O/{ Date Testeds
cotors __ CUC O #jg;f;«' | Towipiaent Used: _CA-DL6, CA-030, CA-D18, SA-004, SALHY
IRY SITVE SECIRON J o/ Cnemnlative Bpeciffcation: (/{ ﬁ/é C/
' Retaingd Pewpent Perpgnk Sample '
Siovo# Sigva Size Weight Retalned Pasaing Specifications
k) 3o J50mm Semplo Contains:
N sitt: ]
3 2.0" 500mm . Clay: A
a 1754 - A4S mm Organios; ;{
5 M o
Do mm e
’ 7 | 250mm N " Cragked? .
8 ' 190mm - - - Yes:
9 sfr 160mm . . —_— —_ — Mo :
10 12.5mm ;
& @ o5mm . - O ravol:
1 U4 E3mm %fend:
@ 455 mm o L T—
14 Pan —— ——
Fotal Weight: o
RIGISTURE
WeT SImye SReTIoN »Taro Welght 0 e
Tefore Wnsh Welght: e Wet Sofl -+ Taxe Wi, r .. ~}
Beforo Sleviug Weight {4): N Dy Soil + 'Fare Wi, [ 'é S 3. i ﬁ ZJ-
Soek time (10 valn. minfmus): . % Moisture " 25, 1%
Ader Seving Welght (BY: 0.8 -
" ) o Crmutative .
= Hetaned ) Percent Percent Bamaple
Sleved Bieve Size Pleight - S Refalped Passing Bpectiications
15 #4 495 - Thyo=iameter in s af: 10% passing
16 g 3 2,36 30 . . » Tp=iametor in sam at SEF passing
17 @ 2,60 - ' I3so Diametor i rom at-60% passing
18 #16  L1Bam ‘ ) ’
19 20  0.350mm - [ ;.-‘
o0 " #30  0.600mm - D= .
T : 0,425 nm D=0 . f
22 #50 0300mm . N _ /
25 W0 0250mm _ ) CDaf'/ (DwxDa) -/
R S N — . Gw=D { D /
25 #1060  0450mmn — Cﬁ’: /
26 #40  0d0dmm — S Gy N, r_,:",
2 0 o . . /
S 28 #2700 0053 mm
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arvieasf C~135
/IR

AL

Page 45 of 56 18E0079 ARISample FINAL 12 Jul 2018 1236

) -
wegess AL WO (BE 00T ke y
Flfﬁﬁa;’.‘.‘é’ Ha ‘2 g(?/‘? (_77,./ o Baumpled by: = fél/'”l'fg‘f = f_" (:') /"?/{i:f(—b——
S : , e
Lecation: | KETOT ‘91 Date Sumplod: __ 4 25 /&
F ks (S / Q — ﬁ ﬂ Tested by: / & / //:’ ﬂ/ s
]Des&ﬁmﬁ@m. \mﬂ() ? (/7 ﬁ{ﬁg ? Dzite Testad:
Colors [QJ’/DIM/E Hyuipment Used: _ CA-016, CA-450, CA-018,94-004, SA-089
IR SIEVE SECIION Comatative peifienon: &f’ Wzldff D / g
' Retatned Perepnt Peveent Sample -
Gleve# Stove Shze Weight Retained Pasging Specifications '
' 1 3.0 - 755‘;11& Seyple Cﬁmm
: 3 " e silk:
2 25"  635.0mm — T Clog: El
3 2.0 50,0 mmuy i _—_— Orgauics:]__.,]
4 175% - Adsmm — =
3 5" 315 — Ys the Sample
& 3;.25‘“ 3.5 mam = e ﬂEE&Sheﬂ?
7 (0 momm LG — v
8 100mm N — - ——— ———— o
D 8" 16.0mm — s :
. @ 12.5 mm M - e -
o () pswm VRS L2 . — 'f‘ m"":‘ —_—
12 174 6.4 mm - . gf. i{;; D !
- 475 R ‘ o200
14 Pm L !
"Totil Welght AFY L . .
MorsToRE
WET SIEVE SECTION . ~Tare Wolght ?ﬁ .
Before Wash Weight: g‘?gg ., ii__f o Wet ol + Tare Wi, Gl S o P P
Before Sieving Weight {4): é@m_ﬁz‘“ﬂ)ﬂ % 4 & Diy SOII'I‘Ta-fBWt %
Sosk thme (20 min, minimwm): o .+ YMoisturo” . %_(7 LL 2
> [l AR )
After Steving Weight (B): ﬂj 3 hlr_% W 1e0:S . &
W8 01 S G "] : " Cinnuiative
] .
" Felained Percent Percent Sample
s s R y e Befninel Passing Bpeeifications
Piewo® Blevoiae Vieight "o ; " Tp=Diamster ki nm at 10% passing
1 i 4 475 mni . Toho==iiasmetor fr tnm at 30%% puschug
i6 2, 86 m . .
- o . D= "Dlameter fn o ntHH passing
17 @ 2,00 3mm - _5@@ "
13 #16 118 mm - B !
(] #20 £.85¢ mm — E}so“:‘
20 #3 0600 mm e - — e
T oasmm 30 .G ¥ 136,85 - L Pam
: i N .
"- 22 #50 0.300 Han g CP;E DBBZICDIQ X DSQ)
23 #60  020mm . —— " G [T
2 #3¢  0.380 num — @05‘5 i
25 B0 O150mm e _ o
26 #40 0104 mm —= e ——
2 @ owan U308 STLE .
28 #2900 T0.053mm o —_—




Remenher.... Oneatestis worth o thoustne experé ophilons

Xtsai Materials Testing & Consulting, Ine © . .-

\ ﬁgf T Giootochnical Bngineering »Spocial Inspection » Materials Testing
=Ty '

. &wmﬂﬂmﬂ%{%}r@ﬁ ANAILYSIS

Project: .28 'M/D-Hj ngoa‘jfi’i " CHent: . ZZ\}?—{L
Prajest # [ECOID ot : . Bampledby: [/ HAQ ¥
Taih#. 1 - ) 1R ~ Dofe Saumpled: (f 7D

Location/Saucee:_= [ SEVO 1Y ~ /2% , Tested by: x‘—.ff[/ A -
Description: VA S A 79-? {? E(XV"@/{ Date Tested: ' )
Fouipment Usod: (14,020, $A-024, SA-009 ~ - :

1,) This tostis to hepodbrusdin acoodaes with ASTIUD 423, Volama 4.08
m maintained af 6 295 for the duration of the test,

2.) This test should be performe Iu a roo
3.} Birst st dry the samiple and slove over a #10 steve,
4.} Weigh samaple (abot 50 grams for silts & olays, and 100 grams for san
molsiure copvection. ,

L3 Plags sampls (30 t0 100 geams) Jn 250 mi be
6.).After soaling, plave pampl aud solution juto stiming hedler
o stirring healer intt it fe hat{ full with distifled water.

iz for 1 minuds. Im}nsdlaialy tranisfer the solistion into the gless sedimentation oylinder and add distilled wafor unti Tolel
oytindor with & stoppex ox your hand and inver, 30 tirties within one minute, Place oylindes in a convenlent place andtelo

ds). Abtho same fims weljth £ 101020 gram sample and oven dey for the hygroscople

plear and add 124 i of sodiumn hexametaphosphatte solution, Allow fo soak atleast 16 hours,
(il shilce beaker), belng carefid to wash il of the sohitlon fnto this bealer uslug digtilied water. will

7.) Place oxi #he silisIng apparatus and
volume id 1,008 ml. Coyerthe fop ofthe
. reading at the prosorified jntervals. -

8,) To take aveading cmofilly gh«m $he hydrometer jute the polusion 20 ta g% seconda bafose the vosding s fo be done. Atthe coweoltime, yehd and verord thetop of
he mehisees, fied iy rembve Hio hydromet aud plach Tewith o slipht splaniog meton fate the gifaes oytinder that I full of cloan distilled water,
9.} Reeord the Fydromster sonetion fuctor from the gplvspreadshest

N
10,) Adter aif hydrometer readings fn the snsp ended selutlon, teks sndl reood the temperature ofihe solation. J(, ) e
g | Reading " Hiydyometor Tempevature Hydrometer Coeected ¢ ™ 8?
NG | Time Readling Degress © Coyrection Rending ‘ '
d

D g e . &0 @
VIS 5 minutes . 1y R ' : ' f
V21 5% t5mintes ' fs %

19 e 30 minudes 4 S S R S

L

thetls placed on the wall,

J_L;%;‘:'%__GB minutes R 7
2, * 98950 minufes . Fo \ \
1440 mivtes / o _ 1 | . E__

'Wr.ightaf Sample Riaced in Solutton: 5 0.0 & _ / Hydvometer# i@tf&

. i, '
Weight ofSample-+ PanElseed in Orent | 5081 _
"Welght of Sumple+Fan Afferlﬂryin;g inthe Oven Yig e Leb ~ -
. * - .
i, o 5D Weightof¥um 1% ;“’MM . . oo
% of Fiygroseopte Molsture in Sample __be 457 Adjusted Sample Weigli t ,_{Li'.gﬁé
' Fo e .
50032009 Miads Leslng & teowldnes foe, Allnginmseved, . ) g |f
arsctyes, i regosis erosubmitied es ibs conidentinl propsdy ofclients, Hiatizztion forubiicatian bEstaleyy \ons or extezcts Hom e

ATl ycsolsapyply esllydoothist Jocaiens ond walogials (ssted. cq maleT prakeedipatn ients, tepublicerds
weprding ptrswpors s easoted podlig rorwritie appraval, R

Corpotale Offive ~ 777 Cluydler Drive > Burlington, WA.08233 « Phone (360) 755-1990 = Hax (360) 755-1980
SW Reglon ~ 2118 Black Lake Blvd, SW Olysnpia, WA 98512 » Phone (3 60) 5349777 o Fax (360) 534-9779
W Repion~+ 2126 BastRakerviow Road, #4101 - Bellingham, WA 58226 = hone (360) 647-6061 = Fan (360y 847-8111

Website :ékéldrefs: wiywnisdneaet . e

-
r
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CShedton 4 {z/y/m/ Bomd i 187N
Y i

/L
JGS1/0- -

=

Pigjsss
'Em_éeé’&#:
Yoeation: { KCOOT 4

Labtt: (Y[~

gosT

Jund w( _Quane/

’,?}‘

e LT ,ﬂy@?ﬁ“
LB 593 £ ©-136

LT

Swwapled Gy: -5
Date Samplod:s

Tested by:
bate Testod:

AL
I Jﬁ?_,ﬁ__ﬁ

Y- 2518
AE /A

ISR

]D@amrnmmn"
Color: Ay v Douiprent Useds _ CA-DI6, CA-830, CA-018,5A-004, SA-009
DR SIRVIE SROTRON ©oukative Bperifieation: ‘
' Retaingd Peyeemt Pereenf Bomple { } m (/
Bleve Sieve Size SVeight Retnined Pasging Snecifications
Saeple Containg
k4 3,0% 75,0 mm Bl
' T gt |
2 25" - 63.5.0mm - — Clay: D
3 20" 500mm . : S S —_—— P Ol:fga.ﬂios: [;5
4 178 MmO e .-
; LS ssmm e e o Tis fze Sample
& 125" 31.5mm . Crashed?
Y 250mm e - N
8 180mm — — ?5
9 s&r  160mm — Blo
19 @ 12,5 mm ~ — e
i1 S5 mm s % Gravel:
12 174" Gamm %Send: . .
f o ‘
1 475 . — ‘ oll20:
14 Pan )
‘Total Weight . [ —
MOISTURS
Wit SIEVE SECTION »Tare Weight 10,2
Befors Wash Weightt e _ Wet Soll + Taro W, J_&Q ,:)
Bofors Sisving Welght (A): Dy Soilt+ Tare Wt ,3 B £
Soak time (10 min. miaimm): . % Moisturo® - K 3 % o
After Sieving Weight (8): 12(.™
% ’ “ Cumuiative
" Hetained ] Pertent Percent Samyle
Steve & Stevs [Sie Welght - Tetatned Passing Sypecificationt
iﬁ plo¥e e * - Tho=Dinmeter In mm gl 10% passing
. i #4 . : h o= Tfanctor fn tm af $0% passing
;'j Zig e o= Dlamoter in s ut 0% passing
{ 200mm - . .
18 #16  Ligmm . T ‘
™
15 #0 0850 MM L — " &1: — e
: 30
20 #30 0.600 mm .. — . g _
- 6! i
21 0.425 am R ————
Lomm
24 #ﬁﬂ“ - &‘_Ege,m - T o LIL':DﬁU [Dlﬂ
i 8O mm . . — e J
. " g " C =
25 oo 0050wm [ — ﬂf’:
’ i
26 #Ha0  OdGdmm — e A
21 i@ 0075 — — o
28 #70 T0.053mm e —
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“'r ’ :‘,

Sieve Lualyis

Shodton | / Wy’ /?W‘/@Wi / VTV 083 £ 6195

i /f“
wnoges: ALLL_WOIE[BEOOTT o _ AL .
Projeci# _f ?\C/‘)/ - :J / —_ Sapled ay: = JW/'{_ “g_ﬂw (;}{f}“é’ﬁ"
Yoation: [CEOOFA ~ : o Date Sampled: /I// 2 S , ——
Labit (V[ € (O 7@? vesavy: A, ./ LF /7/ e
Wescription: ﬁi/(’ { W '% Q”ﬁ o Dnte Tested: T
: Calor: binvhan ,  Hquipment Used: _CA-016, UA-830, CA-018, 5400, SBANEY
DIy SITVE SECTION Carmaiive Bpeeificaion: Sf WD / Vi C
‘ ’ Reiained ) Perpgrt Fpreent Srmple
Bleve #t Sigve Bl Welpht Retained Passing ‘ Bpesifications r
o Sample Liondnins
1 3.0" P50TR L . it |
2 2.5“ * 63’.5‘0 mm " Clay'l D
3 2.0. 500mm et " Ozganics:g .
4 1750 - M5mm - s e -
5 15m S5mom — Tis the Sample
& 125" LS e B - s N e
. - @ 25,0 oo t) ¢ . f\(}O Ve , Crashied?
8 @ 19,0 nun .__\LL e . o
Mo

o

578" 160 mm

o (8 son 54.4 "
i @ o5mm . F 2.1 : i %-Grayok:

12 147 63 mm % Spnd: o

i3 @ agsnm ADDM . oA200: e
14 Pm - OVESLG .

Total Vicight AL

WETSIEVE SECTION +Taro Weiglt 7 Z«

Before Wash Welghts ] ¥ 2[ 3 'r’,‘ . Wet Soil 4 Tars Wi, Ul %m /F}}\/
Hefore Sleving Woight (A) &0 A g f leles] i ! Dy Soil 4+ Tare Wt . L
- B ‘ i i : ‘_i

Soale Hime (10 rndu. minfmpo): - % Molshme

After Sieving Weight (B): g ﬂ o 3 o “@Lﬂl ~ 44 2y
bha Sy ovip a Cumniative
e Wetained N Percent Pereent Sapgle
Sleve Bieve Bize Welght - e Jeetatned Trassing Specifieations. . .
is ;&;4 455 - ) Thpo=Dinmoter i ram at 109 passing
16 ’ ) 5 . ' - - . Tho=iameter fa num at §6% passing
17 z;m 50, i N — Eyo= Llnrmotor dn e ab-50% passing
18 #16  Ligmm - . L
32 #30 0.850mm . R ) jamw
. ‘ 20°
- 20 #30  0.600mm - : - : il
24 odsmn L QL B® 12 g ' ‘  Deo=
<22 #50 0.360 min — -~ . ——
" 23 #60 - 0.250 mm "Ds !(Dm X.Dso)
24 iy ﬁ‘ 1o . ‘ CIL’”-QSO {The
& mum . — "
. . . i ol
25 #00  0350mm - - .@:b

26 #40 0404mm . .,

) s 89 AW JL5.2 2

28 200 0.053am
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S\ Materials Testing & Consulting, Ine © . .-
: Reueniber,... Onelfestis 1ot w ifousand expert opiaions ' :
_Geotcdhnical ‘Bogineering »Special Inspection = Materials Testing

. Wﬂmﬂjﬁm@@%%@@ﬁ ANAILYSES

Projest: . 'ﬁA’f/j: [/‘\/{)H’ (& I220) (5:]*(/( Cliest: ' 2—/1: -_1
praject [ECOID .2 Samplodby: /A0 K

Tab . &8~ {7 %@)"f” - Date Sempled: L {: 7 < fD -
{ocation/Saurce; [ {«,DF@::)“?O/ — % Tested by & r/ CAEPAL .
peseription: VWAL ﬁw’ L Jnd _— oatoTosted:

]

Rouipment Used: 0A-020, SA-024, SA-009 ) B
the gme time welgh a 10 to 20 grm sample and oven dey for the Tiygrosoopls

1, This test §s to be porfonmed n scoordencawith ASTI D 422, Voleme 4.08
2.) This tost shovid be performed In 2 xoom naiutained at 63°F for the duraion of the fest.

3.) Blest mir dry the sampla and slove over a#i0 sleve,
4.) Welgh samy]e_'(abnqt 50 grams for silta & olays, end 100 graws for sands). At

molsture corgestion. .
i 195 sl of podier hexametaphesphatie soluilon. Allow o soak at lesst 16 hovrs,

J5) Place sasaple {50 o 100 grams) . 250 i healcer a1 wl
6. After soaldng, plaoe samiple and sofution futo stiming ealer (milk shale benlws), belng carefidt to viesh fitl of the salutlon inko i hoalcer ushng digllled vrater, Biil

the gtiming healcer unt it i hatfhll with dstiliod vater,
+ the sokition info the glats sedimenlsiion oyiiader aud add distiilod water nnfil tatal

7. Plage i the stiring apparatus pud mbxfor 1 mimsto. Inﬁnc&laialy franste
yolume is 1,000 ml, Corerthatop ofile oylinder with stapper or your fund and Invert 36 Firmes within one minute, Place aylinder ina convenient place sndtake

. reading attho progoribed dntervals, E
B,) Fotakea renc:iing carefiilly place the Iydrotucter tnto the solution 20 to 25 seconds befors the reading ks tobe done. Atthe comeot thie, yead ard ecord thoton of
the manfstns. Trmediarly weiove the Bydromersr il plag it it ablighispinasng moion fnio the glass cylindar that 14 Fulf P olean distitled water.
9.) Resord the Hydromplor oorrsotion factor from the praphfspreadsheet that s pleced on the wall
10) Afer all hydeomoter wadings §s the suspended sofuilan, take and roeord fhs tamperature of the solutlon.

\r)/“’\ " Readng * Hydvomster Temporainre I:—Iydmﬁmter
_ Fime - Raeadiug Degraes Corracton

1@'% 2 minufes | E A __Lf‘l.g—- —_C!? ‘ {D
VL 6% 5mimies Yo o I N

R % .

\ 2 5 30 mjrntes -
8 60 minutos & '

28~ 5 250 mimtes . g 2 §—~u

o 1440 minuies T ]

" Weight of Sanigle Blaced In Holntions \30. 29

Wellghi ofHample + Faw Plrced n Oven A
%‘ i

"Welght of Samplo+ Pan After Dxying in the Oven 1 oo y

11.6€ 94 wogmtorra 1458 g SRR
L _ ShofRygrostopie Molsture bt gampla U2 8L Adfusted Bample Weights . f C?y _(_gj’
o it - ——-ML——**
©2005-2008 Mitectsls Vosting & Henndbiivg Tno. Al ks resered g l,. )

AN enila oy milylo achaal} d rtioriole lestedl Ao suloal protectibnto olients, e pubife znd oniseives, ol regort Yottt s the oo mrogerty of chisnts 2nd mstbecs e sFatgts ot bresadsEonor

segaTaing OTr epuis s rscosd peoiling corviibien SppiwTl :
Corpotale Offiga~ 777 Chnysler Drive » Burlfaglon, WA.08233 » Phons (360) 755-1990 » Pax (360) 755-1980

Olympla, WA 983512 » Phone (360) 584-9777 ° Fax(360) 534-97712
» Bejlinghoe, WA 98226 = Fhone(360) 647-6061 « Fan(360) 647-8111
Webslte Address: wyrwomto-fne.net . Yeoe, Y2l

SW Replon ~2118 Black Lake Blyd, SW °
W Region~ 2120 fﬂaal;;‘aaicarviaw Road, #101
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Prijoet:

o R
¥ 3
9 .

o}

D'it.; TG M—,__Ij_lt Jﬁrfbpw

Shedton ’L(j//bm/ Vﬁ/ﬁ/éﬁf@/ ST ©53 £ €136
ML WDk 1800

Chiies

n

Projoet #: ‘;%\Q (O - c:vii__,—i —

Locatien: (&€ D07 4 Zﬁ 3
vowts (/€ 0 HE

Soagiad Ty n«;ﬁ/ aafffé (w f,;_fJbL:;_M
/f&f/d/’/?/

Ibate Sampded:

Wested lvys

Weseription: \MM@{ d 0! i U{g’/{ u"v/ Lﬁ{ ade Tested:
Chofors OWJM/V"? N Eguipment Used: _CAHLE, CAB30, CA-01.8, 54004, SA-UD
DRY SmVE SECTION Comulative Bpeeitiation: .
' TRetined Perepnt Pereent Sample E/I VH é y
Sicve# Sieve Szs Weight Retained Passging Spctitications
1 3,.0% 75.0 sun Sompls ﬂ%ﬁaﬁﬁm
| 75, e o
2 2.5% * 63.5.0mm s B
3 o0 S00mm et e T o y T
4 1750 - M5mm iganics: |.
BN — —
: i . Srowm ¥s the Sample
, & 125" RS - : ottt
7 @ 250mm o N .
8 @ 190mm — - + Yes!
& 518" w6omm — — Blo:
w o B mswe .
k23 @ D Sttt S ) % Gravel:
12 140 63mm - ‘3:’0 Sands i
1 Li5mm . . 200
14 Pan e o o
Tofal Welght . - -
TOISTURE
WET SIEVE SECTION +Taro Weight ,3
Tefove Wash Welght: N Web Soil+Tae Wi, _L ; _ 7, {(
Before Sioving Weight (&): ‘ Dry Soil# Tare Wi : Eg L.
2.3

Soalc tlme (10 min, mnimam):

. % Moistaio® .
DS

Afrer Sloving Welght (B):
" ) - Comulative
" Hetalned ) Pexcent FPercent Snmple
Sleve# Sove Blze Weight - e Refatued Bassing Byscifieations. B ‘
5 #4 445 wm i Dhg=Diameler in ram at 15% passing
16 ;.; 2,36 m - Tizg=iurmeterin mut at Ye¥epasting
7 @ 2,00 mm - . g Diamstor {n vom at60% passing
A8 6 liRwm : - o
19 46 0850mm . L D=
20 #30 0450 mm ‘ B —
! 0425 Dge™
: j’j ::g gjﬁ}z z:: — ) ‘5}':{9?02} (D x D)
2 #80 Istmm . . Eu: Do, { Do
25 E T R N TR 1111 ¢ U — _— :::
26 40 OIdmm . &
2 i@ 00t N
28 #2270 70,053 mm ) . i
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Shetlont {{1//5’1):‘/ Yopddit] o
WO 13E0019

*
0

Si(*‘TLJ l’" |rl' | }F"—"‘S
AE TV ©-33 £ 0-186

Cligfes

AL

peggest: AL
prafecttt | BSIO - ’1_: Sompled Fy: - /%4/—(9 et [9/ HE Z‘biﬁ
. g
Location: [CE007 A - ,@ Dinte Saugpled: ""// Loy / & )
T bl (S / Q’ (> 7 . _ Fested by /{'(j / C/ / / U
Deseripiion: AN 0}( {f Ik(/{ W/( : . ;f { '{M Date Tested: —
Cotox: VDI Wrutpment Useds _CA-GL6, CA-030, CA-918,84-604, SA-09
Y SEDVE SEOTEON Panlzive Bperification: g/' !,\ ( / G{/) ) M {ﬂ"? (:
' Rotained Peyeent Feyeont Samipie ' 4
Bieve#t Hieve Size Weight Retained Passing Spesifications 5
k2 30" 750 3w o Condaings
2 24"+ 6350 mm ({;slﬂt %
3 20" 500 mm . ot ﬁBf-
4 1,75'u - Adspm o Oi'ganms:g
5 il 35mm —
6 ;25_‘, 31 5 Ts ¢he Sanmpls
‘ YA @ 25.0 sm _,H_LQ_». a Lo /. ——— Crushed?
8 womm 38K . " Yes!
= 58" 160mm i — _ . . oz
10 @ i2sm 90D o
H @ phmm 2.2 e % Gravel
12 14 6.3 mm Yhand: .
33 @ 4,35 mm M e "z}tu#?(&{l: .
14 Pan N , i
: —_—
"Totdl Velght 332.9
MOISTURE, 7
WET SIEVE SECTION ~"Tare Welght O ' Q?/
Before Wash Woighit 15,9 Wot. Soit + Tare W, ~
Before Sisving Woight (A): g H. g ,‘W,VJ%G{ = Dy Soit + Tere Wi, Leh &
Souletime (10 ¥nin, minimun): . 9% Molsture 7. (:( A '
Adter Soving Weight (B): i L % 204, 6 ,m_ﬁasi-"..‘_____‘ L
RPN S PO X - Cumiaiive
v Hotained B Pereent Percent Samgle
Sleve Sleve Pize Weight - e Retained Passing Speciications
15 ;,;4. 495 1utn, - D= Diameter ln mm t 10% passing
i6 d B 2,86y, o= fampter i tnm at §0% passing
EN @ 2,00 m - S {5 5 ) D= Dlametor ia mun nt-§0% passing
8§16 Ligmm - o
9 #20  0.85¢mm - ];?m” —
O /(R X P — _ e D=
i @) omswm FLO R LT — D |
R #50 0,300 pum — — :'2\ R
23 460 0250 Co=Dat”/ (Do Do )
24 #76  0.480mm C=T0g0. { Thio.
. : — —_— — N
25 W00  0.050 mm T
26 #140 0,104 mm P, R, L= :
21 é@%ﬁ oosmm G4 20%.] ' N
28 70 0.083 mm I .
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¥ 0

R Materials Testing & Consulting, Ine =~ -
' f @ Remeniber.... Oneiestis worth ¢ thonsans expeit 0piiéims ' .
'Geo’cechnical Enginsering »Special Tnspection » Matetials Tosting :

o TDROMGTIR AN AILYSIS
L w0l oot owe _APL

Project: iy

projest # eSOl 0. Sampledby: M0 )

Lab . I~ IO Date Semplod: Ll 2.5

Tocation/Soates: T_[ REDY 19 - L Tesled by: /}-jjf{/ O

Deseription: 21N ] A ST Dale Tested: ' B
Heguipment Used: CA-020, $A-024, 8A-008 ‘ . : :

1. Thistest fs to beperfomiad 1n sccordance with ASTRAD 422, Volume 4,88
) This fest should be puformed fn asoom maintained at 6898 for the duration of the fest,

3.) Birsl st dry the sanplonnd sleve over a #10 sleve.
4.) Weigh sample '(aboqtﬁ() graws For sills & elays, and 100 grams Tor sands).
moishure cmreatinu_, .

, 59 Blace snrmyle (30 0 100 grams) in 250 yat belcor and add 125 il of sodiura
6,) After soaldag, plave gamgs aud solufion fnfo stixdug Bealer (nill: shalke boaleer), being carefal to -prash il of the solutlon into thé heaker usiog di;ﬁlled water, Hil
fhe sHrcing bealer vath it fs hat el with dlstilled water. '

) Place o the sifrring appavats and sub for 1 minute, Thunediately icas
volume is 1,000 stl. Coverthe fop of the oflinder witha stopper br your has

. reading al:the presoribed intorvals, .

£} o talce a rending cacefully placs the hydrometer tnto the ofuflon 20 1o 25 seconds hefors the reading is fo ba donn, Al the corrcof tims, yond end record fhelop of

hio mphlsens, Frsdisily weaiove the hydrosaetie antd plucd Jevith o 51l spinntng Moten. into fhe gl cylinder that is it of dlean distlllod water.

9, Reaoyd the Fpdrometor se}rer:tinnl wofor from the graphfsproadsiiest that ts placed on the wall,

10,y After all hydrometor veudings I the suspended sololidy, take and reoord the femperatere of the solul fox.

Ab e gare tie welgh a 10 to 20 gram sample and oven dry for the hiygroseaplc

hexemstaphosphatie sofufion. Aliow to acal: at lsast 16 Toues,

sfor-the solution into the glass sedimentation oylinder and edd disfifled veates matil fofal
d and frvert 30 Hrmea withln onemimite, Place oylinderin & coavenlent place and ke

y /L,i-g‘,\ ’ Reading * Hydvometer Tempervaiure - Hydrarﬁefer . Corfacted
 Tme Roadling Degrees T Covrention Reading
VSY e % 0 :
: 5 wdnues U _——t - 1
Ve 9 45 pomates _j___ — 1
_ii?“i&@ minutes R - . e -
155 60 minutes R S ' L

O osonimies . G5 - ] k- 0.5
1440 zafautes ey - o \ o5

. ) C .
Weight of Sample Piaced in Solution: _Um_di&_ - Hyilvometer i _lt_')_z_—tg_fﬁﬂ
¢ @j/

ol

s

ha)

Welght of Sanglo+ Can Blacedt in Overt 0)
‘Weight of Sample+ Fan After Drylng In the Oven B >3 "% ) "
VL, LA Weigktof¥an T - ' ; .
A ; Dol . g4,
94 of Hygrostapis Molsture in Sample v Adjusted Sample Weights | 171 .
©2008-200% Malndels Pestlog & Covsaliings fnn, Hllslkksreserved, & " " -
Al reavitanputy vty I ochislt Pocationzuad mafertals fatlel. _Aug muterd prateciion [ tifenls, e prlHoend purssley, Bt yatanitled o5 theveriiden el prepary aFelients, tnf aulitorzation foop o0 of siateriinis, condlust o ar
Jep:ﬁingcuzwpuﬂsf;mwo&pmdingwmﬁlhﬁa;lprova]. -
Corpotals Offics ~ 777 Chrysier Drive © Burlington, WA, 98235 o Phone (360) 755-1990 » Fax (360) 7551980
SW Ragionmﬁ'ﬂ!] Rlack Lalke Bivd, SW o Olympia, WA IRS12 » Phonhe (360) 534777 « Fag (360} 53497719
BW Reglon~ 2126 Bast Balerviow Rosd, #101 = Bollinglam, Wh 58226 = Whone (360) 647-6061 © Fan (360) 6478111
Wabsie Address; wwwanledneaet . T, VoA
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Analytical Resources, Incorporated
Analytical Chemists and Consultants Analytical Report

Anchor QEA, LLC Project: Simpson Shelton Harbor
720 Olive Way, Suite 1900 Project Number: 110008-01.03 Reported:
Seattle WA, 98101 Project Manager: Cheronne Oreiro 12-Jul-2018 12:36

Certified Analyses included in this Report

Analyte Certifications

Code Description Number Expires

ADEC Alaska Dept of Environmental Conservation 17-015 02/07/2019
CALAP California Department of Public Health CAELAP 2748 06/30/2018
DoD-ELAP DoD-Environmental Laboratory Accreditation Program 66169 02/07/2019
NELAP ORELAP - Oregon Laboratory Accreditation Program WA100006-011 05/12/2019
WADOE WA Dept of Ecology C558 06/30/2018
WA-DW Ecology - Drinking Water C558 06/30/2018

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Anchor QEA, LLC Project: Simpson Shelton Harbor
720 Olive Way, Suite 1900 Project Number: 110008-01.03 Reported:
Seattle WA, 98101 Project Manager: Cheronne Oreiro 12-Jul-2018 12:36

DET
ND
NR
dry
RPD

[2€]

Notes and Definitions

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit
Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Indicates this result was quantified on the second column on a dual column analysis.
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Attachment B-4
Bearing Capacity




SMA-1, VST-01

Test depth, ft Peak, psf |Residual, psf User values
1 167 104
2 355 188
2.7 439 209
Average, psf 320 167
SMA-1, VST-03
Test depth, ft Peak, psf |Residual, psf
1 334 146
2 313 188
2.7 355 146
Average, psf 334 160
ave all rds, psf 280 140
lowest rdg, psf 167 104
highest rdg, psf 439 209
median rdg, psf 344.5 167
Bearing Capacity on Clay/Silt Sediment
Das, 1994
y'_cap, Aq (surcharge),
Soil Type pcf o, deg c, psf Cap thickness, ft psf Df, feet
Shelton cap 67.6 25 0 2.5 169 0
Cap Area B L B/L 0.195*B/L Df/B g_ult(net) peak
A 423 478 0.88 0.17 0 1007
B 324 623 0.52 0.10 0 945
C 85 200 0.43 0.08 0 930
D 142 349 0.41 0.08 0 926

FOS

w w w w

g_all(net)
336
315
310
309



Attachment B-5
Consolidation




Consolidation (inches)

10

12

14

Time Rate of Settlement

Time Since Original Construction (days)

0 30 60 90 120
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Shelton Harbor

Settlement and Consolidation with Remediation Cap

Cap Thickness (ft) 2.5 Shelton cap (ft) 2.5
Total Unit Wt. of Berm Material (pcf) 130 Overbuild (ft) 0
Total Unit Wt. of Layer 1 (pcf) 77
sample depth 2 to 4.125ft Total Unit Wt. of Layer 2 (pcf) 77
Unit Wt. of Water (pcf) 62.4
Physical Parameters SMA1-PCO1
Water Cap Layer 1 OH
€ - - 3.001
Cc - - 0.896224
¢, (ft¥/day) - . 2.00E-01
Top Elevation (ft) 14.2 4.0 1.5
Layer Thickness in feet 12.7 2.5 5.3
Bouyant unit weight in pcf: - 67.6 14.4
Total Estimated Settlement in
inches: 12 1.0 ft
Delta Stress from
Existing Condtions Modifications Post Cap Placement Evaluation
Thickness Permeability Consolidation
Unit infeet |o, inpsf in kPa Void Ratio k (m/s) Ao, in psf in kPa in psf kPa Void Ratio] ininches
Layer 1 OH 0.53 3.81 0.18 169.00 8.09 172.81 8.27 24
0.53 11.42 0.55 169.00 8.09 180.42 8.64 1.7
0.53 19.03 0.91 169.00 8.09 188.03 9.00 1.4
0.53 26.64 1.28 169.00 8.09 195.64 9.37 1.2
0.53 34.25 1.64 169.00 8.09 203.25 9.73 1.1
0.53 41.87 2.00 169.00 8.09 210.87 10.10 1.0
0.53 49.48 2.37 169.00 8.09 218.48 10.46 0.9
0.53 57.09 2.73 169.00 8.09 226.09 10.83 0.9
0.53 64.70 3.10 169.00 8.09 233.70 11.19 0.8
5.30 0.53 72.32 3.46 169.00 8.09 241.32 11.55 0.7
Total Estimated Settlement Inches 12.1
Feet 1.0




Hdr max 5.3 ft Assume single drainage
Depth
Total from
Consol, mudline, | Permeability
inches ft k m, my cv Hdr Time Tv % Consol  Settlement
Tayer
Total in
inches m/s kPa psf ft2/day ft days % in inches
2.00E-01 0.53 1 0.71 86.012 2.03
2.00E-01 1.06 1 0.18 47.606 0.81
2.00E-01 1.59 1 0.08 31.738 0.45
2.00E-01 2.12 1 0.04 23.803 0.29
2.00E-01 2.65 1 0.03 19.043 0.21
2.00E-01 3.18 1 0.02 15.869 0.16
2.00E-01 3.71 1 0.01 13.602 0.12
2.00E-01 4.24 1 0.01 11.902 0.10
2.00E-01 4.77 1 0.01 10.579 0.08
12.1 53 2.00E-01 5.30 1 0.01 9.521 0.07
Total 4.34




Time Tv % Consol Settlement Time Tv % Consol Settlement Time Tv % Consol Settlement
days % in inches days % in inches days % in inches

3 2.14 99.584 2.35 7 4,98 100.000 2.36 14 9.97 100.000 2.36

3 0.53 78.295 1.34 7 1.25 96.255 1.64 14 2.49 99.827 1.70

3 0.24 54,971 0.78 7 0.55 79.329 1.12 14 1.11 94.730 1.34

3 0.13 41.228 0.51 7 0.31 62.414 0.77 14 0.62 82.576 1.02

3 0.09 32.983 0.36 7 0.20 50.382 0.56 14 0.40 69.693 0.77

3 0.06 27.485 0.27 7 0.14 41.985 0.42 14 0.28 59.375 0.59

3 0.04 23.559 0.22 7 0.10 35.987 0.33 14 0.20 50.893 0.47

3 0.03 20.614 0.18 7 0.08 31.489 0.27 14 0.16 44.532 0.38

3 0.03 18.324 0.15 7 0.06 27.990 0.22 14 0.12 39.584 0.31

3 0.02 16.491 0.12 7 0.05 25.191 0.19 14 0.10 35.625 0.27

6.27 7.88 9.22




Time Tv % Consol Settlement Time Tv % Consol Settlement Time Tv % Consol Settlement
days % in inches days % in inches days % in inches

21 14.95 100.000 2.36 30 21.36 100.000 2.36 60 42.72 100.000 2.36

21 3.74 99.992 1.71 30 5.34 100.000 1.71 60 10.68 100.000 1.71

21 1.66 98.656 1.40 30 2.37 99.768 1.41 60 4.75 99.999 1.42

21 0.93 91.922 1.13 30 1.33 96.994 1.20 60 2.67 99.889 1.23

21 0.60 81.470 0.90 30 0.85 90.157 0.99 60 1.71 98.805 1.09

21 0.42 70.910 0.71 30 0.59 81.252 0.81 60 1.19 95.665 0.96

21 0.31 61.819 0.57 30 0.44 72.351 0.66 60 0.87 90.571 0.83

21 0.23 54.540 0.46 30 0.33 64.422 0.55 60 0.67 84.388 0.72

21 0.18 48.480 0.39 30 0.26 57.945 0.46 60 0.53 77.939 0.62

21 0.15 43.632 0.33 30 0.21 52.150 0.39 60 0.43 71.750 0.53

9.95 10.55 11.47




Time Tv % Consol Settlement Time Tv % Consol Settlement Time Tv % Consol Settlement
days % in inches days % in inches days % in inches

90 64.08 100.000 2.36 120 85.44  100.000 2.36 150 106.80 100.000 2.36

90 16.02 100.000 1.71 120 21.36 100.000 1.71 150 26.70 100.000 1.71

90 7.12  100.000 1.42 120 9.49 100.000 1.42 150 11.87 100.000 1.42

90 4.00 99.996 1.23 120 5.34 100.000 1.23 150 6.67 100.000 1.23

90 2.56 99.855 1.10 120 3.42 99.982 1.10 150 4.27 99.998 1.10

90 1.78 98.998 0.99 120 2.37 99.768 1.00 150 2.97 99.946 1.00

90 1.31 96.785 0.89 120 1.74 98.903 0.91 150 2.18 99.626 0.92

90 1.00 93.149 0.79 120 1.33 96.994 0.83 150 1.67 98.681 0.84

90 0.79 88.493 0.70 120 1.05 93.997 0.75 150 1.32 96.869 0.77

90 0.64 83.324 0.62 120 0.85 90.157 0.67 150 1.07 94.190 0.70

11.82 11.97 12.05




Time Tv % Consol Settlement Time Tv % Consol Settlement Time Tv % Consol Settlement

days % in inches days % in inches days % in inches
180 128.16  100.000 2.36 210 149.52  100.000 2.36 240 170.88 100.000 2.36
180 32.04 100.000 1.71 210 37.38 100.000 1.71 240 42.72  100.000 1.71
180 14.24 100.000 1.42 210 16.61 100.000 1.42 240 18.99 100.000 1.42
180 8.01 100.000 1.23 210 9.34 100.000 1.23 240 10.68 100.000 1.23
180 5.13 100.000 1.10 210 5.98 100.000 1.10 240 6.84 100.000 1.10
180 3.56 99.988 1.00 210 4.15 99.997 1.00 240 4.75 99.999 1.00
180 2.62 99.872 0.92 210 3.05 99.957 0.92 240 3.49 99.985 0.92
180 2.00 99.421 0.85 210 2.34 99.746 0.85 240 2.67 99.889 0.85
180 1.58 98.367 0.78 210 1.85 99.148 0.79 240 2.11 99.556 0.79
180 1.28 96.570 0.72 210 1.50 97.975 0.73 240 1.71 98.805 0.74
12.09 12.11 12.12




Time Tv % Consol Settlement Time Tv % Consol Settlement

days % in inches days % in inches
270 192.24  100.000 2.36 365 259.88 100.000 2.36
270 48.06 100.000 1.71 365 64.97 100.000 1.71
270 21.36 100.000 1.42 365 28.88 100.000 1.42
270 12.01 100.000 1.23 365 16.24  100.000 1.23
270 7.69 100.000 1.10 365 10.40 100.000 1.10
270 5.34 100.000 1.00 365 7.22  100.000 1.00
270 3.92 99.995 0.92 365 5.30 100.000 0.92
270 3.00 99.951 0.85 365 4.06 99.996 0.85
270 2.37 99.768 0.79 365 3.21 99.970 0.79
270 1.92 99.295 0.74 365 2.60 99.867 0.74
12.12 12.13
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1 Purpose

This appendix provides details on physical site conditions, design calculations, and constructability
considerations that have been used to develop a stable sediment cap design within the Shelton
Harbor sediment cleanup unit (SCU). Maps showing the proposed cap placement areas are provided
in the main body of the Basis of Design Report (BODR; Figure 2-1). Section 2 discusses the physical
conditions of Shelton Harbor related to sediment cap stability. Section 3 develops a stable layered
cap design based on the U.S. Army Corps of Engineers (USACE) Coastal Engineering Manual (USACE
2002). Section 4 discusses the design implications for a blended cap (e.g., single-layer of mixed
grain-size material) for Shelton Harbor.
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2 Shelton Harbor Physical Site Conditions

Shelton Harbor is located in Shelton, Washington, in the southwestern region of Puget Sound, on the
southwestern end of Oakland Bay (Figure C-1). The coastal environment, including tides, wind, and
waves will dictate the cap stability considerations for the SCU. Specifically, the SCU is exposed to tidal
currents, wave forces from the northeast across Oakland Bay, and wave-induced currents. Stream
flows from Goldsborough Creek and Lower Shelton Creek run near the capping areas during low
tide; however, capping material will not be placed within the creek beds, and will not be required to
withstand forces from creek flows (see Section 2.2 in main body of the report). The following sections
further detail the environmental elements that govern the SCU cap design.

2.1 Tidal Water Levels

National Oceanic and Atmospheric Administration (NOAA) tidal stations were used to establish the
water levels expected within Shelton Harbor. The closest benchmark station is located at Barron
Point on Totten Inlet (#9446742), southeast of Oakland Bay and Shelton Harbor. Table C-1 outlines
the benchmark water levels from this station.

While there is no local NOAA tide station with a Highest Astronomical Tide (HAT) estimate’, a review
of the 2018 tidal predictions for Shelton, Washington (Station #9446628), reveals high tides regularly
above 15 feet mean lower low water (MLLW) in November through March, reaching as high as

16.6 feet MLLW (predicted for January 4 and 5).

Regional sea level rise predictions® are available from NOAA for years 2020 through 2100 through
the NOAA Sea Level Rise Viewer (https://coast.noaa.qov/digitalcoast/tools/slr.ntml). Intermediate

values of sea level rise for the year 2100 for the site are 1.3 feet (intermediate low), 3.0 feet
(intermediate mid-range), and 5.1 feet (intermediate high). Based on these predictions, mean higher
high water (MHHW) elevation at the project site could range from 15.8 feet MLLW to 19.6 feet MLLW
(based on 2018 MLLW datum).

" The closest published HAT estimate for the southern Puget Sound is the Budd Inlet station (#9446807), with an elevation of
16.5 feet MLLW.
2 The Port Townsend location/scenario is the closest location to the project site.
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Table C-1
Tidal Water Levels (2018): NOAA Station Barron Point, #9446742

Water Level Feet, MLLW
MHHW! 14.52
MHW 13.5
MSL 83
MLW 3.0
MLLW 0.0

Notes:

1. MHHW elevation in Oakland Bay from NOAA VDatum tool for Puget Sound is 14.2 feet MLLW.
2. Tides in Shelton Harbor can be higher than MHHW elevation, with maximum astronomical tide of about 16.6 feet MLLW based on
tidal predictions available for the NOAA Shelton Station (#9446628).

MHHW: Mean Higher High Water
MHW: Mean High Water

MSL: Mean Sea Level

MLW: Mean Low Water

MLLW: Mean Lower Low Water

2.2 Wind

Hourly sustained wind data (speed and direction) from the Sanderson Field Airport were used for the
coastal evaluation. The airport is located 2.9 miles to the northwest of the site. Figure C-2 shows the
wind rose? for the airport data from January 1999 to July 2016. The majority of the wind for the area
is from the southwest and, for the time period, has a maximum sustained speed of 35 miles per hour
(mph). For the direction that impacts the site (30 to 90 degrees) the maximum sustained wind speed
(for the observed time period) is 16 mph. Wind speeds used in the analysis are 2-minute average
sustained wind speeds (one each hour); with the largest sustained wind speed recorded for each year
extracted for use in the analysis. An extreme wind analysis* was conducted and resulted in the
following predicted extreme wind conditions for Shelton Harbor:

e Sustained winds from the northeast (30 to 60 degrees):
- 2-year wind speed of 14 mph
- 10-year wind speed of 16 mph
e Sustained winds from the east (60 to 90 degrees):
- 2-year wind speed of 12 mph
- 10-year wind speed of 14 mph

3 A wind rose is a visual representation of the wind directions and speeds over a period of data record.
4 The extreme value analysis was conducted on the wind data assuming a Gumbel Distribution.
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Figure C-2
Sanderson Field Airport Wind Distribution

_______
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Data from January 1999 to July 2016

2.3 Wave

A wave hindcast analysis was performed to estimate storm wave heights in the SCU, based on the
wind data. The orientation of the SCU within Oakland Bay means only a small portion of the wind
field results in generated waves that can impact the SCU. Table C-2 shows the parameters input into
the Automated Coastal Engineering System (ACES) wave prediction module, which uses
methodologies from many sources’ to estimate wave height and wave periods from wind speeds.

> Resio et al. 1982; Vincent 1984; Shore Protection Manual 1984; Smith 1991.
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Table C-2
Wind Hindcast Input Data and Results

Parameter Storm Condition No. 1 Storm Condition No. 2
Wind Direction Northeast East
(30 to 60 degrees) (60 to 90 degrees)
10-year Wind Speed 16 mph 14 mph
Average Depth over Fetch 15 feet 40 feet
Fetch Distance 2.3 miles 0.8 mile
Significant Wave Height 0.7 foot 0.4 foot
Peak Wave Period 1.6 seconds 1.2 seconds
July 2018
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3 Stable Layered Cap Design

This section provides estimates of the size of surface material (armor) that would be stable (i.e.,
sustain no damage) due to predicted wave attack described in Section 2. This section also provides
thickness and sediment gradations of cap layers following design guidance as outlined in the USACE
Coastal Engineering Manual (USACE 2002).

3.1 Stable Sediment Size

Two methods were used to evaluate stable sediment sizes depending on physical forcing. The ACES
revetment module was used to estimate stable sediment/rock size under design breaking wave
conditions. Hydraulic Design of Flood Control Channels (Engineering Manual 1110-2-1601) was used
to analyze stable sediment under design non-breaking wave conditions (based on bottom currents
caused by waves®).

The ACES revetment module (Leenknecht et al. 1992) was used to estimate the stable sediment sizes
under wave attack, using a stability formula similar to the one developed by Hudson (1958). This
method takes wave height, period, depth, and slope of material placement into account. The
calculations were completed based on the assumption of no movement’ of cap material under
design wave conditions as defined by the methodology.

The Hydraulic Design of Flood Control Channels manual is referenced in the Coastal Engineering
Manual for the calculation of “blanket stability in current fields,” and was used to develop stable cap
armor design parameters based on design non-breaking wave conditions using predicted bottom
currents caused by the waves. This method also accounts for wave height, period, depth, and slope
of material placement.

The calculated stable cap armor sizes under design wave conditions (see Table C-2) are as follows:

e Stable sediment size under breaking waves:
- Wave Height: 0.65 foot
- Wave Period: 1.6 seconds
- Slope: 6 horizontal to 1 vertical (6H:1V)®
- Median (Dso) Stable Sediment Size: 1.3 inches
e Stable sediment size under non-breaking waves (i.e., bottom wave currents):
- Wave Height: 0.65 foot
- Wave Period: 1.6 seconds

6 For non-breaking waves, horizontal velocities are induced on the bed by the wave passing by. They are oscillatory and are generally
in the direction of wave propagation under the crest and opposite the direction of wave propagation under the trough.

" Methods used in the calculation of stable armor size define no movement as “no damage” as defined empirically in Leenknecht et
al,, 1992).

8 Stable cap armor size calculated using placed slope of 6H:1V is applicable for placement slopes o 6H:1V or flatter.
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- Bottom Current: 1.6 feet per second in shallow water conditions®
- Dso Stable Sediment Size: 0.25 inch

3.2 Stable Cap Geometry

The geometry requirements for a stable cap as outlined by the Coastal Engineering Manual

(USACE 2002) and other relevant published guidance (Maynord 2012), result in a cap design as
outlined in Table C-3. Figure C-3 shows a sketch of the stable cap placement details. The stable cap
consists of an armor layer and one or more filter layers sized to prevent potential winnowing of finer
sediments through larger overlying cap material pore spaces due to wave action The number of filter
layers depends upon the difference in size and gradation between the in situ sediment and the
design armor size. One of the filter layers also generally acts as the chemical isolation layer in the
cap.

The armor layer for the stable cap should have a minimum Dso of 1.3 inches in areas impacted by
waves only (see Figure C-3).

Existing surface sediments in parts of the SCU have a Dso as low as approximately 0.002 inch. Based
on winnowing criteria under waves'® (USACE 2002), two filter layers would be necessary between the
in situ sediments and the armor layer to prevent the potential movement of existing surface material
vertically through the cap due to wave action or during placement. Median diameter of filter
materials and thickness of filter layers is provided in Table C-3. If filter no. 2 is not used, some mixing
of the filter no. 1 material and in situ sediments will occur during placement, which will result in some

thinning of the filter no. 1 layer.

Table C-3
Shelton Harbor Stable Cap Layer Design
Parameter Requirement
Armor Dsg 1.3 inches
Armor Thickness 1 foot
Filter 1 Dso 0.16 inch
Filter 1 Thickness 1 foot
Filter 2 Dsgo 0.02 inch
Filter 2 Thickness 6 inches to 1 foot

9 Shallow water conditions refer to water depths just before the design wave would break.
® Winnowing criteria is based on comparison of sediment gradation between the two adjacent layers; specifically, the Disand Des
values for the gradation.
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4 Engineered Design for Blended Cap Material

In Shelton Harbor, a blended filter and armor layer is preferred, compared to a traditional multi-layer
cap, for several reasons. First, the existing surface sediments are primarily fine-grained, so increasing
the amount of fine-grained material within the cap surface layer is expected to provide habitat
benefit over an armor-only surface layer. Second, a single, combined layer for the filter and armor
layers will be more constructible and efficient for the contractor to build. Based on this preference, a
local source of material has been identified for use as the blended cap material within the SCU. The
following sections provide gradation information for the locally available quarry material and outline
two design options for generally meeting stable cap requirements outlined in Section 3 using the
locally available material, including a blended cap option.

4.1 Local Quarry Material Gradation

The locally available material ranges in size from about 0.003 inches (very fine sand) to 6 inches
(cobble), with a Dso of approximately 0.6 inches (medium gravel). The material gradation for the
locally available material is graphically shown in Figure C-4. As a comparison, the gradations for the
stable cap armor and filter layer materials (from Section 3.2) are also shown in Figure C-4.

4.2 Cap Design Options

4.2.1 Layered Cap Using Sorted Locally Available Material

The locally available material could be sorted via sieving to create two separate materials that are
close in gradation to the stable cap armor and filter no. 1 layer materials described in Section 3.2.
The material would need to be separated into the material larger than 0.5 inch and material smaller
than 0.5 inch. This would result in one material with a median diameter of about 1 inch (the cap
armor layer) and one material with a median diameter of 0.1 inch (cap filter no. 1 layer). The
anticipated gradations of the sieved materials are also provided in Figure C-4.

These sieved materials could then be used to construct a stable cap design as described in

Section 3.2, with the larger sieved material used for the armor layer and the smaller sieved material
used as filter no. 1 material. A second filter layer (filter no. 2 in Section 3.2), consisting of a 6-inch-
thick sand layer, would still be required to meet winnowing criteria based on fine gradation of in situ
sediments. If the filter no. 2 material is not available, then filter no. 1 thickness should be increased
approximately 3 to 6 inches to account for mixing of filter no. 1 material into the in situ sediments
during placement (which would decrease thickness of layer no. 1).
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4.2.2 Blended Cap Using Locally Available Material

This option proposes to use the locally available material without additional processing (i.e., sorting)
to construct a blended cap for the site. This blended cap will have some mobility under design wave
conditions since a portion of the material in the surface layer of the cap will be smaller than the
stable sediment size estimated for design wave conditions. There are three general physical
processes by which this material could be mobilized under wave attack, as described below:

1. The finer materials in the surface layer of the placed cap material will be mobilized and moved
away from where they were placed; movement would occur in suspension or by bedload
processes during wave events.!! This will continue until the surface layer of the placed material
consists of only the larger material (> 1 inch). This process is called “self-armoring.”

2. The finer material could also move vertically up through the cap matrix under wave attack,
which is called winnowing. This is caused by the complex turbulent flows at the sea bed under
breaking waves. Once the fine material is moved close to the surface of the cap, it can be
mobilized and moved away from the placement site (see bullet number 1).

3. The shape of the initial placement of the placed material could deform under direct wave attack
on sloped areas. Once the blended cap has a self-armored surface layer (primarily gravels),
breaking waves can mobilize gravels and move them upslope during the uprush. This results in
an s-shaped profile following storm events, with loss of material downslope and subsequent
gain of material on the upslope (van der Meer 1988). This s-shape can move up or down the
slope over time dependent on the strength, and frequency of storm events and the tidal
elevations that occur over the duration of the storm event. This process will be generally less
significant in flat placement areas.

These processes will result in a thinning of the blended cap after placement as the smaller material is
mobilized under design wave conditions and redistributed within the SCU and beyond. To account
for this, the design guidance report “Filter Design Criteria for Sediment Caps in Rivers and Harbors"
(Wright et. al 2001), outlines methods for replacing the traditional layered cap (Section 4.2.1) with a
single layer that consists of 80% armor material and 20% filter layer material. The locally available
material is approximately equivalent to a mix of 50% armor-sized material and 50% filter no. 1-sized
material. Based on engineering best professional judgement, the placed thickness of the

locally available material cap (in a single layer) will need to be increased by a factor of 1.6 to provide
the required volume of armor sized materials within the blended cap. For example, the 1-foot armor
layer thickness outlined in Section 3.2 would need to be increased to a minimum 1.6-foot thickness
to account for thinning of the layer over time due to hydrodynamic forces.

" The locally available material consists of <1% fines (silts and clays) by weight. Therefore, turbidity plumes are not anticipated to be
a concern following placement of this material.
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The blended cap does not include the finer filter (filter no. 2) suggested for use in the layered cap
option (Section 4.2.1). In order to minimize the potential for winnowing, a second filter layer

(filter no. 2 in Section 3.2), consisting of a 6-inch sand layer, would be required to meet winnowing
criteria based on fine gradation of in situ sediment. If the filter no. 2 material is not available, then
filter no. 1 thickness should be increased approximately 3 to 6 inches to account for mixing of
filter no. 1 material into the in situ sediments during placement (which would decrease thickness of

layer no. 1).

Appendix C: Cap Stability Design 13 July 2018



5 References

Hudson, R.Y., 1958. Design of Quarry Stone Cover Layers for Rubble Mound Breakwaters. Research
Report 2-2, U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS.

Leenknecht, D.A., A. Szuwalski, and A.R. Sherlock, 1992. Automated Coastal Engineering System:
Technical Reference. Coastal Engineering Research Center. Vicksburg, MS. September 1992.

Maynord, S., 2012. Guidance for in-situ Subaqueous Capping of Contaminated Sediments: Appendix
A: Armor Layer Design. Prepared for the U.S. Environmental Protection Agency. 2012.

Resio, D. T., Vincent, C. L., and Corson, W. D., 1982. Objective Specification of Atlantic Ocean Wind
Fields from Historical Data, Wave Information Study Report No. 4, US Army Engineer
Waterways Experiment Station, Vicksburg, MS.

USACE (U.S. Army Corps of Engineers), 1984. Shore Protection Manual. Coastal Engineering Research
Center. Department of the Army, Waterways Experiment Station, Corps of Engineers. 1984.

USACE, 2002. Coastal Engineering Manual. Publication No. EM 1110-2-1100. 2002.

van der Meer, J.W., 1988. Rock Slopes and Gravel Beaches under Wave Attack. Thesis is also
published as Delft Hydraulics Communication No. 396.

Vincent, C. L, 1984. Deepwater Wind Wave Growth with Fetch and Duration, Miscellaneous Paper
CERC-84-13, US Army Engineer Waterways Experiment Station, Vicksburg, MS.

Smith, J. M., 1991. Wind-Wave Generation on Restricted Fetches, Miscellaneous Paper CERC-91-2, US
Army Engineer Waterways Experiment Station, Vicksburg, MS.

Steven J. Wright, Ram K. Mohan, Mark P. Brown, and Chayong C. Kim, 2001. “Filter Design Criteria for
Sediment Caps in Rivers.” Journal of Coastal Research 17(2):353-362.

Appendix C: Cap Stability Design 14 July 2018



Appendix D
Construction Quality Assurance Plan




July 2018

Shelton Harbor Sediment Cleanup Unit

Oakland Bay and Shelton Harbor Sediments Cleanup Site ANCHOR
(Cleanup Site ID: 13007) QEA EEE

Appendix D:
Construction Quality Assurance Plan

Prepared for Prepared by
Simpson Timber Company Anchor QEA, LLC
1305 5th Avenue Suite 2700 720 Olive Way, Suite 1900

Seattle, Washington 98101 Seattle, Washington 98101



TABLE OF CONTENTS

1 INEFOAUCHION ..ttt st s s e e ettt ss s e e sa st st bsssssse e e e sasssens 1
2 Definitions and Use Of TEIMS ...ttt sesesessssssssssssesssesens 3
3 Project Organization and ResSponsibilities ............cccoeeerurieveneninninneccerenenensseeeeens 4
3.1 Washington State Department of Ecology and Other Agencies.........cooonrenmrernreernreenereenneeenn. 4

3.2 SIMPSON ottt ittt ss st s e et s S e s A e R RS A et 4

3.3 PrOJECT ENQINEEN ...t sttt ss st 4

34  Construction Quality ASSUIANCE OFfICEN ...ttt ssssssssssssssssssssssssssssnns 5

3.5 GENEIAI CONTIACTON c.ouviiuercirciieeie ettt sss st bbbt 5
3.5.1  Contractor On-Site SUPEMNTENAENT ...ttt eess s eeenae 6

3.5.2  Contractor Construction Quality Control SUPEIrVISOr ... 6

3.5.3  Contractor Health and Safety Manager........ s sssssssnnes 6

3.6 SUDCONTIACTONS ..ottt bbbt 6

4 Contractor and Construction Quality Assurance Officer Qualifications...................... 8
AT PrOJECE IMANAGET ...ttt ssss sttt sss s ss st se e ses b s s as s asas e sanesnses 8

4.2  Construction Quality ASSUrANCE OFfICET ...t sssssssssssseans 8

A3 CONTFACTON ..ttt e s ettt nas 8

5 Quality ASSUraNCe Program...........ccccceieieeeeeeeeenenenenessssnssseseesessssssssssssssessssssssssssssssssesssasens 10
5.1 PilE REMOVAI ..ottt st bbb 12
5.1.1  Description of CONSTrUCtION ACHIVITIES ..ot sssssesssesssesenes 12

512 Performance ODJECLIVES ... esss s sssses st ssssssssssssssssssssssssssssssssssssssssssans 12

5.1.3  Inspection and VerifiCatioN ... sssssssssssssessssessssssssssssssssssssssans 12

514 CONTINGENCY ACHIONS ..ot ss sttt ss e sss s ss s sesenen 12

5.2 Cap Material PIACEMENT . ...ttt ss st ss s e 13
5.2.1  Description of CONSTrUCtION ACHIVITIES.....o.oevverveerereieeei st sssssssssssssssesenes 13

522 PerfOrmance ODJECLIVES ... sssssesssissssssssssessssssssssssssssssssssssssssssssssssssssssnnses 13

5.2.3  INspection and VerifiCatioN..........iinesisssississsesssessssssssssssssssssssssssssssssssssnnses 13

524  Quality ASSUIANCE MEASUIES .......ocuureereeeeereeereeiseesseesseesseeesesss s sssssssss s sssessss s sssssasssasesseses 14

525  CONTINGENCY ACHIONS ..ottt ss s es s st st ss s ss s sesanen 14

6 Documentation and REPOItING ......c.cccreeeeeninincncceesnsitttcceeesesesessasssessesesacaes 15
6.1 Pre-Construction DOCUMENTATION........coiurierere et ss e sessssessse st sesens 15
6.1.T  ProjeCt WOIK Plan ...ttt sssees st sess s ssss s ss s sssenes 15

Construction Quality Assurance Plan i July 2018



6.1.2  Construction Quality CONrol PIan ... e sssessseseseees 16

6.1.3  Construction Health and Safety Plan ... sisssssssssssssesssenns 16

6.1.4  Construction Environmental Protection Plan..........cnneeneecineeeseeeesenenne 16

6.1.5  Project CONStruCtion SCHEAUIE ...t ssssssenes 16

6.1.6  SUIVEY CONTIOI PIAN ..ottt ssss st sss s s s ssssssnses 17

6.1.7  Cap Material HandliNg Plan..........nneesessssssis i sesssessssssssssssssssssssssssssssssssnses 17

6.2 CoNStruCtion DOCUMENTATION ......vveeeeececeereee ettt ettt ss st nesens 17

6.2.1  Contractor’s Daily Quality CONtrol REPOIt ...t eeseeeseeeseseseees 17

6.2.2  Construction Quality Assurance Officer's Daily REPOIt .......ccoccomrermreenrrenerirrereernreerereennn. 18

6.2.3  Weekly SUMMArY REPOIES ...t ssssssssss st ssss st ssssssssssssnses 18

6.2.4  ECOIOGY COOrAINATION ...oeoieeiiri sttt ssssssssss s sssssssss s ssssssss s s s s ssssssnses 19

6.2.5 Import Material CharaCterization .............cerinrinninsinssnsssssisessesssesssssssssssssssssssnses 19

6.2.6  Post-Construction DOCUMENTATION.......cciuuiiuecieireiireeirecee et ssse e essesssse e sesenes 19

T REFEIENCES ...ttt e e s asese s aee s ssessasssssessasasansacnsnns 22
FIGURES

Figure D-1 Organization Chart ... eesss s ssesessssssssesessssee 7

Figure D-2 CAPPING AFEAS.....oourreeerereeesereessssesesssssesessssssssssssssesssssssesssssssssseses 11

Construction Quality Assurance Plan ii July 2018



ABBREVIATIONS

Agreed Order
BODR
CAR
CHASP
contractor
CQA
CQAP
CQAO
cQC

CWP
Ecology
EPP

IAP

MTCA
SCuU
Simpson
SMS

WAC

2017 Agreed Order DE 1409

Basis of Design Report

Cleanup Action Report

Contractor’s Health and Safety Plan
general contractor

construction quality assurance
Construction Quality Assurance Plan
Construction Quality Assurance Officer
construction quality control
Construction Work Plan

Washington State Department of Ecology
Environmental Protection Plan

Shelton Harbor Interim Action Plan
Model Toxics Control Act

Shelton Harbor Sediment Cleanup Unit
Simpson Timber Company

Sediment Management Standards
Washington Administrative Code

Construction Quality Assurance Plan iii

July 2018



1 Introduction

This Construction Quality Assurance Plan (CQAP) describes quality assurance protocols and methods
that will be used to verify that remedial actions in Shelton Harbor Sediment Cleanup Unit (SCU) are
implemented in accordance with the cleanup design and associated permitting requirements. The
SCU is located within the Oakland Bay and Shelton Harbor Sediments Cleanup Site (Ecology Cleanup
Site ID 13007) as further described in the 2017 Agreed Order DE 14091 (Agreed Order) between the
Washington State Department of Ecology (Ecology) and the Simpson Timber Company (Simpson).

This CQAP is a supplement to the accompanying Basis of Design Report (BODR), which describes the
approach and criteria for the engineering design of sediment cleanup actions at the SCU, as set forth
in the Shelton Harbor Interim Action Plan (IAP; Anchor QEA 2018). This CQAP also supplements the
Shelton Harbor Interim Action Joint Aquatic Resources Permit Application and Biological Assessment
prepared in February 2018. The actions described in this CQAP will be performed by Simpson under
Ecology oversight, consistent with Agreed Order requirements. Implementation of this CQAP will also
be performed consistent with the requirements of the Model Toxics Control Act (MTCA), Chapter
70.105D in the Revised Code of Washington, as administered by Ecology under the MTCA Cleanup
Regulation, Chapter 173-340 of the Washington Administrative Code (WAC), and the Sediment
Management Standards (SMS) Chapter 173-204 WAC.

Construction activities to be performed at the SCU include the following:

e Site improvements necessary for construction (e.g., preparation of stockpile and transload
area for capping material)
e Sediment capping

e Pile removal

Separate from this CQAP, the selected general contractor (contractor) will develop detailed
construction work plans (CWPs) that describe the construction schedule; a Constractor's Health and
Safety Plan (CHASP); quality control plans; transload and placement of capping material; and
environmental protection plans (EPPs). Simpson will perform borrow source characterization.

The remainder of this CQAP is organized into the following sections:

e Section 2 - Definitions and Use of Terms: Defines key terms of the Quality Management
System.

e Section 3 - Project Organization and Responsibilities: Presents the roles and
responsibilities of the parties involved in the remedial action, including Ecology and other
agencies.

e Section 4 - Contractor and Construction Quality Assurance Officer Qualifications:
Describes the qualifications and experience required for the contractor and any selected
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subcontractors, as well as the qualifications of the Construction Quality Assurance Officer
(CQAO) and supporting inspection personnel.

e Section 5 — Quality Assurance Program: Describes the performance objectives and criteria,
quality assurance measures, inspection and verification activities, and contingency actions for
construction.

e Section 6 - Documentation and Reporting: Describes the reporting requirements for
construction quality assurance (CQA) activities.

e Section 7 - References: Provides references cited in this report.
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2 Definitions and Use of Terms
Construction quality control (CQC) and CQA are defined as follows:

e CQC s the planned system of inspections and testing by the contractor’s team (or their
subcontractors) to monitor and control the characteristics of an item, service, removal, or
installation in relation to design requirements. The CQC activities provide for a collection of
construction condition measurements.

¢ CQA is the planned and systematic means and actions that provide confidence that
construction materials, methods, and results meet or exceed design criteria and requirements.
The CQA activities provide for collection of independent measurements of construction
conditions, as well as review and confirmation of the quality of data collected as part of the
CQC activities, performed by Simpson.

In the context of this document, CQC refers to the following:

e Those actions taken by the contractor’s team (or their subcontractors) to determine
compliance with the requirements of the approved design

In the context of this document, CQA refers to the following:

¢ Means and actions to independently (e.g., by Simpson) assess conformity with the
requirements of the approved design
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3 Project Organization and Responsibilities

The roles and responsibilities of the parties involved in the cleanup action activities are described in
Sections 3.1 through 3.6 and presented in Figure D-1.

3.1 Washington State Department of Ecology and Other Agencies

Ecology is the regulatory authority and is the responsible agency for overseeing and authorizing the
cleanup action activities described herein. In this capacity, Ecology will review information described
in the BODR and Construction Specifications and Drawings, and this CQAP for consistency with the
cleanup standards presented in the IAP, including applicable or relevant and appropriate
requirements as set forth in the IAP. The Ecology Project Coordinator, or their designee, will exercise
project oversight for Ecology, coordinate comments developed by Ecology and other agencies, and
communicate agency observations with Simpson and the Project Engineer. The Ecology Project
Coordinator will notify Simpson if they identify any concerns regarding the implementation of the
cleanup action. Simpson, or their designated representative, will propose response measures or
recommendations, as appropriate, to Ecology and the Ecology Project Coordinator. Ecology, as
appropriate, will make final decisions to resolve such issues or problems that may change the
cleanup action scope. Ecology will work cooperatively with other government agencies as necessary.

3.2 Simpson

Simpson is ultimately responsible for implementing the cleanup action in accordance with the
Agreed Order and IAP. Simpson, or their designated representative, will implement the CQAP, review
contractor work products, and be the point of contact with Ecology.

CQA monitoring activities will be the responsibility of Simpson, who will be acting in coordination
with Ecology. CQC monitoring activities will be performed by the contractor and overseen by
Simpson to ensure that the contractor’s construction and monitoring work is completed as stipulated
by project permits, approvals, and contract documents.

3.3 Project Engineer

The Project Engineer is responsible for two main tasks:

1. Preparing the design of the interim remedial action such that successful implementation of the
design will result in achieving the objectives of Agreed Order and the IAP

2. Providing consultation and observations during construction to assist with implementation of
the interim remedial action in conformance with the Ecology-approved design documents

During implementation of the remedial action, noncompliant construction activities will be referred
to the Project Engineer. The Project Engineer is responsible for determining whether the
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noncompliant construction is unacceptable, or acceptable with a design modification. Ecology will
have final authority to approve design modifications proposed by the Project Engineer.

3.4 Construction Quality Assurance Officer

The CQAO will be identified by Simpson and is responsible for overseeing the implementation of the
CQAP. In overseeing implementation of the CQAP, the CQAO is responsible for monitoring
construction performance for compliance with construction performance standards and design
requirements during implementation of the cleanup action, and is responsible for overseeing the
required inspection and verification activities. The CQAO will review documentation submitted by
and work completed by the contractor for adherence to performance standards and design
requirements. The CQAO will be sufficiently familiar with the Ecology-approved design documents
and the construction operations to recognize deviations from those documents. The CQAO will also
have the ability to manage and maintain the integrity of the data generated during implementation
of the remedial action.

The CQAO will be responsible for identifying those field conditions that may warrant deviation from
the Ecology-approved design documents. In such circumstances, the CQAO will coordinate with the
Project Engineer and the Ecology Project Coordinator to identify and agree upon any necessary
changes to meet the overall objectives of the design. Any agreed-upon changes will be documented
in the weekly progress reports to Ecology.

The CQAO may use inspectors with the requisite expertise and experience to help perform the duties
described above.

3.5 General Contractor

One or more construction contractors will be selected to perform construction activities including
site preparation; placement of cap material; and other required cleanup activities. The selected
contractor(s) will have demonstrable experience with material handling and capping. The contractor
is responsible for its own means and methods in the execution of its work, and is responsible for
ensuring that the work complies with the requirements of the contract Construction Specifications
and Drawings pursuant to the remedial action requirements and associated permits.

As part of the remedial action implementation, the contractor will be responsible for developing and
implementing the CQC Plan, including the required monitoring, sampling, testing, and reporting
needed to implement the project in accordance with the Construction Specifications and Drawings.
Independent of the contractor’s quality control program, Simpson will implement this CQAP to verify
that the remedial action is implemented in accordance with the design.
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The contractor will use key personnel to help with the tasks described above, including an on-site
Superintendent, CQC Supervisor, and Health and Safety Manager.

3.5.1 Contractor On-Site Superintendent

Direction of the work for the contractor will be through an on-site Superintendent who will be
responsible for executing the work in full compliance with the Construction Specifications and
Drawings. The Superintendent will work to resolve work-related problems and day-to-day project
management. The Superintendent may utilize one or more foremen to directly supervise the major
construction activities. The Superintendent will exercise supervision over subcontractors, if
subcontractors are utilized.

3.5.2  Contractor Construction Quality Control Supervisor

A CQC Supervisor will be provided by the contractor as required in the Construction Specifications.
The CQC Supervisor will develop and implement the CQC Plan through which the contractor ensures
compliance with the requirements of the Construction Specifications and Drawings. The CQC Plan
will identify the duties and responsibilities assigned by the contractor to the CQC Supervisor and
additional quality control staff, as needed to monitor that the remedial action is implemented in
accordance with the Construction Specifications and Drawings. The CQC Plan will state the chain of
command for the CQC team, including identification of responsibilities for each member, to ensure
that any actions related to the quality of work will be executed in an accurate and expeditious

manner.

3.5.3 Contractor Health and Safety Manager

The contractor will employ a Health and Safety Manager to develop and implement a CHASP. The
CHASP will contain details of the chain of command and personnel responsibilities, as discussed in
the Construction Specifications. The Health and Safety Manager will be required to have the
appropriate current federal and state health and safety training necessary to perform the work.

3.6 Subcontractors

The contractor will either perform construction elements or use subcontractors to perform selected
phases of the work for which special expertise is required. The subcontractors are responsible to the
contractor for the quality of their work, protection of the environment, and adherence to the CQC
Plan, EPP, and CHASP. The subcontractors’ principals will each designate a job foreman with
responsibility to see that the work is conducted in accordance with the contract requirements and
the Construction Specifications and Drawings.
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4 Contractor and Construction Quality Assurance Officer
Qualifications

This section summarizes the qualifications and minimum training and experience that will be
required of the Project Manager, CQAO, and contractor.

4.1 Project Manager

The Project Manager will have demonstrated experience in managing environmental projects of a
complexity and magnitude similar to or greater than the SCU remedial actions described in the
BODR. The Project Manager will be thoroughly familiar with the Agreed Order and IAP, applicable
environmental laws, and the requirements of the Ecology-approved design documents.

4.2 Construction Quality Assurance Officer

The CQAO will be identified prior to start of work. The CQAO will have demonstrated experience
managing remedial construction projects with similar quality assurance requirements. The CQAQ will
be required to have the appropriate current federal and state health and safety training necessary to
perform the task. Additionally, the CQAO will be sufficiently familiar with the Ecology-approved
design documents and the construction operations to recognize deviations from those documents
and operations. The CQAO will also have the ability to manage and maintain the integrity of the data
generated during the project. The CQAO may use additional inspectors as necessary to complete the
work. These inspectors will have experience inspecting construction activities for environmental

cleanup projects.

4.3 Contractor

The contractor will be selected through a competitive qualifications-based selection process. Each
potential contractor proposing on the project will be required to provide a statement of
qualifications to Simpson with its proposal. This will allow Simpson to evaluate whether the proposer
is qualified, in terms of experience and capability, to perform the work.

The contractor will employ (as part of its permanent organization) senior, knowledgeable, and
experienced personnel to oversee the project. The journeyman operators, surveyors, and other
contractor personnel performing key jobs must also have the demonstrated ability and skills to
satisfactorily perform their respective assignments.

The CQC Supervisor must have documented qualifications and experience to perform independent
checks on the contractor’s operations as necessary to determine compliance with the Construction
Specifications and Drawings. These documented qualifications will be submitted to Simpson for
approval of the CQC Supervisor. Additionally, any subcontractors utilized in the work must have
demonstrated to the satisfaction of Simpson that they are qualified and have satisfactorily performed
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the type of work for which they will be engaged. However, responsibility for the subcontractor
performance rests with the contractor.
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5 Quality Assurance Program

The CQA program is described in this section for each major construction activity. For each activity,
the following is provided:

e Description of construction activities to be implemented

e Specific performance objectives and criteria for the activity
e Inspection and verification activities

e Quality assurance measures

e Contingency actions

Remedial action construction elements subject to the quality assurance program include the
following:

e Capping using a protective layer of clean silt, sand, gravel, cobble, and/or armor materials
¢ Demolition and disposal of creosote-treated piles

For each of these construction elements, inspection and verification activities will be implemented to
confirm performance objectives have been met. The construction quality assurance program will also
address compliance with permit requirements during construction (e.g., USACE permit requirements
and transload construction stormwater requirements).

During the remedial action, the quality assurance program will progress as follows:

e The contractor will submit a CQC Plan as detailed in Section 6. The CQC Plan will be subject to
Simpson approval before cleanup action field work begins.

e The contractor and the CQAO will conduct inspection and verification activities (i.e., sampling,
testing, and monitoring) to ensure compliance with the Ecology-approved design documents
and to ensure that performance objectives have been met. Simpson will have final approval
authority for all such inspections and for verifying that corrective actions, if any are warranted,
are implemented.

e Any changes to Ecology-approved design requirements or protocols will require Ecology
review and approval.

e The contractor will provide documentation to the CQAO to demonstrate that specific
components of the Ecology-approved design documents have been properly implemented.
Simpson will determine whether the components of the cleanup action are acceptable and
complete.

The remainder of this section details each construction element and associated performance
objectives and criteria, along with quality assurance measures and specific inspection and verification
activities that will be performed to confirm that performance objectives have been met. Sediment
capping will be performed in the capping areas shown in Figure D-2.
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5.1 Pile Removal

This section describes the construction oversight activities that will be undertaken to verify that pile
removal, if necessary, has been completed in accordance with the Ecology-approved design
documents.

5.1.1 Description of Construction Activities

Existing piles will be removed from capping areas; this work will be sequenced to occur shortly
before capping actions to maximize control of pile removal residuals.

Pile removal will follow well-established DNR protocols. In the contractor work plan, the contractor
will provide additional detail on pile removal, transloading, storage, and disposal protocols, with the
objective of maximizing the success of the pile extraction and concurrently minimizing pile breakage.
As exceptions to DNR best management practices (BMPs), piles that cannot be practicably removed
will be cut (and then covered by the sediment cap), and barges may be grounded, provided they are
in areas that will be capped. While the IA does not include ground-disturbing construction activities
that have the potential to affect potential cultural resources, site-specific cultural resource protection
protocols may be included as appropriate under forthcoming Nationwide 38 Permit conditions for
the IA.

5.1.2 Performance Objectives
The following performance objectives apply to pile removal:
e Remove piles from capping areas to the maximum extent practicable
e Minimize potential residual contamination from creosote-treated pile removal
e Ensure that post-extraction processing of creosote-treated timber and piles on the uplands or
barges minimizes spread of sawdust or creosote residues

5.1.3 Inspection and Verification

As part of the CQC program, extraction, breaking, and cutting of piles will be documented, and
protective caps placed following these activities. Documentation will include photographs of the
demolition activities, as appropriate, and counts will be made of piles pulled and cut off.

Daily and weekly pile removal reports will be prepared to track cumulative progress. In addition,
weekly progress reports will be prepared and submitted to Ecology during construction.

5.1.4 Contingency Actions

Contingency actions are built into the demolition protocol. Creosote-treated piles will be removed in
areas that will be capped, thereby minimizing potential residual contamination from removal.
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5.2 Cap Material Placement

This section describes the construction oversight activities that will be undertaken to verify that cap
material placement has been completed in accordance with the Ecology-approved design
documents.

5.2.1 Description of Construction Activities

An engineered cap will be placed using a protective layer of clean silt, sand, gravel, cobble, and/or
armor materials, as appropriate for specific areas of the SCU (Figure D-2).

Caps will be placed in lifts of a maximum thickness based on the cap design. Some material will likely
be placed from the water during high tide. However, cap material may be placed from land, if the
area is accessible from an upland work area. The contractor means and methods will be outlined in
the approved contractor’'s Construction Work Plan (CWP).

5.2.2 Performance Objectives

The following performance objective applies to cap construction:

e For caps, ensure that the minimum design thickness has been achieved for at least 95% of the
cap surface area.

5.2.3 Inspection and Verification

5.23.1 Cap Material Selection

Cap material selection will be performed by Simpson, provided the proposed material meets
chemical quality and gradation requirements determined by the engineer and presented in the
Construction Specifications.

5.2.3.2  Cap Material Placement Verification
Cap material placement thickness will be verified by a lines-of-evidence approach:

e The contractor will be required to track the volume and/or weight of cap material placed on a
daily basis and to make this information available to Simpson as part of their daily reports.

e The contractor will be required to conduct bathymetric surveys before and after cap
construction to assess material coverage across the area.

e Forin-water placement, the contractor will use an electronic tracking method (e.g., bucket
maps), to assess material coverage across the placement area. The contractor will be required
to make this information available to Simpson.

e Simpson will perform cap probing and/or coring, if needed, to verify that the cap has been
placed to the specified thickness.
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Based on experience at other projects, these methods for verifying accuracy will be considered
together by the CQAOQ and Project Engineer to determine if the required cap thickness has been
achieved.

524  Quality Assurance Measures

The CQA program will include the following measures for capping material placement, conducted by
Simpson:
e Review results for particle size (grain size) distribution testing, and chemical analysis. Compare
the results to the requirements in the Construction Specifications.
e Conduct on-site visual observations of materials on a periodic basis to evaluate whether a
notable visual change has occurred in the type of material being used for capping.
e Review data from the four cap verification methods described above:
- Review contractor-provided daily measurements of material placed (cubic yard or tons)
compared to design quantities
- Review contractor-provided daily electronic tracking files (i.e., bucket maps)
- Review bathymetric surveys to evaluate cap thickness and coverage
- Review as-placed thicknesses measured by probing or coring, when conducted

5.2.5 Contingency Actions

If the chemistry or grain size of the proposed capping material does not meet the requirements of
the contract, the material will be rejected and an alternate source will be used.

If, based on visual observations, the cap material appears to have changed compared to the material
for which particle size and chemistry results have been submitted, additional tests will be run to
confirm that the material continues to meet requirements.

If one or more lines-of-evidence indicate that the cap thickness has not been met, then additional
information may be collected (e.g., targeted probing or coring). If additional information indicates a
likely chance that cap thickness does not meet the performance objective in Section 5.2.2, then the
contractor will be directed to place more cap material in areas noted as deficient.
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6 Documentation and Reporting

Documentation and reporting for CQA activities will include pre-construction documentation,
construction documentation, and post-construction documentation as detailed below. The
contractor and the CQAO will work closely on a daily basis during the cleanup action to complete the
project as specified in the Ecology-approved design documents and to collect the documentation
required. The following sections describe documentation that will be required throughout the

cleanup action.

6.1 Pre-Construction Documentation

The contractor will be required to submit a CWP for approval by Simpson and Ecology. The CWP will
contain the following elements:

e Project work plan

¢ (CQCPIlan

e CHASP

e Construction EPP

e Project Construction Schedule

e Survey Control Plan

e Cap Material Handling Plan (will be submitted by Simpson)

Ecology’s approval authority for these plans is defined in the Agreed Order. CQA and CQC
procedures will be addressed in various elements of the CWP. A brief description of the contents of
each plan component of the CWP is provided below.

6.1.1  Project Work Plan

The project work plan will describe, in narrative form, the methods to be employed in the cleanup
action including equipment types, modes of operation, schedules, sequence of activities, and other
aspects necessary to describe how and when the specified work will be performed. The project work
plans will have specific sections detailing how the following elements will be completed:

e Pile removal

e Waste management, transportation, and disposal

e Spill prevention, control, and countermeasures

e Air pollution and odor control

e Capping material placement

e Marine water quality criteria compliance

e Temporary facilities and controls

e Construction stormwater pollution prevention measures

e Transloading
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The project work plans will describe how each of the quality assurance measures and verification
activities identified in Section 5 will be addressed in the field.

6.1.2 Construction Quality Control Plan

The CQC Plan will present the system through which the contractor ensures that construction
activities are being implemented in compliance with the requirements of the contract and specifically
how each of the quality assurance measures and verification activities identified in Section 5 will be
addressed in the field. The CQC Plan will identify personnel, procedures, methods, instructions,
inspections, records, and forms to be used in the CQC system. Specifically, the CQC Plan will include
a description of procedures for maintaining and updating daily activity logs, procedures for reporting
out-of-spec conditions, recordkeeping procedures for personnel, equipment maintenance and
calibration, and daily and weekly reporting requirements.

6.1.3 Construction Health and Safety Plan

The contractor will submit its CHASP presenting the necessary health and safety requirements for job
site activities, and the measures and procedures to be employed for protection of on-site personnel.
The plan will cover the controls, work practices, personal protective equipment, and other health and
safety requirements that will be implemented by the contractor in connection with the cleanup
action construction activities. The contractor will be required to use personnel that are trained to
maintain the necessary health and safety protocols for this type of cleanup work.

6.1.4 Construction Environmental Protection Plan

The contractor will be required to submit an EPP describing the environmental protection measures
and monitoring activities that will accompany all construction activities. The EPP will cover potential
environmental releases as a result of the contractor operations, as well as monitoring and corrective
actions necessary to control and mitigate such releases. The EPP will contain separate sections
addressing contamination prevention, containment and cleanup, erosion and turbidity control, sound
level control, air pollution and dust control, and BMPs for protection of water quality as they pertain
to the construction activities described in Section 5.

6.1.5 Project Construction Schedule

A detailed Project Construction Schedule will be submitted by the contractor for each construction
element prior to construction. Periodic schedule updates will be submitted by the contractor
following progress meetings.
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6.1.6  Survey Control Plan

The contractor will submit a Survey Control Plan prior to construction. The plan will detail the specific
procedures, equipment, and personnel to be used for all landside and in-water surveying work. The
plan will also discuss the quality assurance and quality control measures to confirm surveying results.

6.1.7 Cap Material Handling Plan

Simpson will submit a Cap Material Handling Plan to describe collection, hauling, and stockpiling of
capping material. The plan will describe haul routes, and a City of Shelton Right of Way — Heavy Haul
Permit will be obtained by Simpson prior to construction. City of Shelton ordinances (Chapter 9.18)
require no construction noise between 10 p.m. and 7 a.m. on weekdays and 10 p.m. and 9 a.m. on
weekends. If it becomes necessary to work later or earlier than these hours to accommodate project
schedule or tidal factors, Simpson will work with the City of Shelton to determine potential

mitigating measures.

6.2 Construction Documentation

During construction activities, the contractor will be required to provide a variety of documentation
to the CQAQ, including weight tickets for shipments of materials removed or imported, survey
results, and documentation of pay items completed. The contractor will also maintain a daily log of
activities, as described in Section 6.2.1. The CQAO will maintain a field report of daily activity and
complete an internal weekly report. The contents of the report are described in Section 6.2.2. Weekly
progress reports will be submitted to Ecology. Additional documentation is described in

Sections 6.2.3 through 6.2.6. The records described in this section will be maintained in the project
files. Monitoring data will be provided electronically to Ecology in the Cleanup Action Report (CAR).

If, during the course of construction, modification of the approved design is required, modifications
will be documented in writing. Undocumented modifications of the design or other deviations from
the approved design will not be permitted. Construction surveys, including as-built surveys, will be
documented on drawings using the same datum, unit, and scale as design Drawings. Record
drawings will allow for a direct visual assessment of the quality and completeness of construction.

6.2.1  Contractor's Daily Quality Control Report

During construction activities, the contractor will prepare a Daily Quality Control Report and submit it
to the CQAO. The contractor’s daily report will record the following information at a minimum:

e Date

e Weather conditions

e Identification of personnel on site

e Description of activities completed (identified by stationing and offset if applicable)
e Any changes to BMPs or environmental controls
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e Materials delivered or used

e Equipment used

e Period covered by the report and hours worked

e Area and quantity of piling removed and disposed of off site
e Area and quantity of materials placed on site

e Surveys completed and progress survey data

e Weight tickets and/or barge displacement measurements

e Results of any quality control inspections, tests, or other monitoring activities
e On-site/off-site loading facility activities

e Problems encountered and resolution of problems

e Downtime and delays to the operation

e Health and safety status

The Daily Quality Control Reports will be sent to Ecology on a weekly basis as part of the Weekly
Summary Reports as discussed in Section 6.2.3.

6.2.2  Construction Quality Assurance Officer’s Daily Report

The CQAO will maintain a daily field log to record observations, measurements, inspections
completed, data received, communications with other members of the project team or Ecology, any
water quality exceedances, additional environmental controls that were implemented, problems
encountered, and resolutions. The daily field log will be supported by submittals received from the
contractor, such as survey results and weigh tickets, chain-of-custody forms for water quality
monitoring samples collected, laboratory data received, inspection reports, and written
communication from members of the project team or Ecology. Water quality results will also be
separately recorded and reported as defined in the Water Quality Monitoring Plan.

6.2.3 Weekly Summary Reports

The CQAQ, in cooperation with the contractor, will prepare weekly summaries of progress. These
summaries will facilitate the preparation of the Weekly Summary Reports. The Weekly Summary
Report will identify progress organized by activity, as follows:

e Pile demolition
- Area worked (supported by contractor’s log)
- Quantity of demolition
- Problems encountered
- Corrective actions

e Capping material placement
- Area worked (supported by contractor’s log)
- Weight/volume of material placed

Construction Quality Assurance Plan 18 July 2018



- Schedule confirmation (i.e., confirm that production is compliant with scheduled
activity)
- Problems encountered
- Corrective actions
e Environmental controls
- Samples collected
- Summary of visual results
- Summary of water quality monitoring
- Problems encountered
- Corrective actions

6.24 Ecology Coordination

Periodic progress meetings will be coordinated with Ecology including pre-notification of the time
and place of meetings. Conference call access will be provided as needed and meeting minutes will
be prepared and made available to attendees.

6.2.5 Import Material Characterization

Prior to any on-site placement of import materials, Simpson will perform borrow site
characterization, including identification of the source (including a map documenting the origin of
the material), site inspection, and material sample and characterization (physical and chemical
testing, as specified) to ensure that the import material will meet the chemical and physical
specifications of its intended use.

6.2.6 Post-Construction Documentation

Within 120 days of Ecology confirmation that all of the cleanup action requirements have been
fulfilled (excluding long-term post-construction monitoring requirements), Simpson will submit the
Draft CAR. The Draft CAR will contain the following information:

e Introduction
- Site location
- Environmental setting
- Relevant operational history
- Summary of previous investigations and actions
e (Cleanup action background
- Basis for the cleanup action (i.e., the Agreed Order and IAP)
- Cleanup standards
- Summary of design basis
- Summary of deviations from the design, if any
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e Construction activities

Description of pile demolition

Description of cap placement

Description of transport, offloading, and off-site disposal
Description of construction monitoring activities
Description of completion and demobilization

e Chronology of events

Description of the timing of construction activities, identifying milestones with
reference to a tabular summary of a more detailed construction timeline

e Performance standards and CQC

Description of performance objectives and verification activities performed to confirm
the cleanup action was implemented in accordance with the Construction Specifications
and Drawings

Description of actual construction performance relative to performance objectives,
including a summary of the results of CQA measurements and analyses

Description of contingency actions implemented, if any were necessary

Description of Ecology’s oversight activities

(Note: quality assurance for water quality monitoring analytical data will be included in
the final Water Quality Monitoring Report)

e Final inspection and certifications

Description of final inspections, noting any deficiencies identified and corrective actions
implemented

Summary of health and safety monitoring during the implementation of the cleanup
action with notation of deviations or incidents, if applicable

Identification of any institutional or engineering controls that are implemented to
maintain the integrity of the cleanup action, including identification of parties
responsible for maintaining and enforcing controls

If applicable, summary of close out requirements for off-site offloading facility

e Operation and maintenance activities

Description of post-construction monitoring and maintenance requirements
Description of contingency measures that would be implemented if post-construction

monitoring indicates such measures are warranted

e Observations and lessons learned

Identification of problems encountered, if any, in implementing the cleanup action and
corrective actions

Identification of successes in implementing the cleanup action

Analysis of lessons learned that may be applied to future activities

e Cleanup action contact information
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- Identification of individuals (contact names, addresses, and phone numbers) for design
and remediation contractors, Ecology oversight contractors, and key personnel at
Simpson, Ecology, and other agencies

The CAR will also include copies of as-built drawings, summaries of waste disposal and analytical

results, the final Water Quality Monitoring Report, and the certification statement required by the
Agreed Order.

If applicable, Simpson will submit a final CAR within 90 days of receipt of Ecology comments on the
draft CAR.
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1 Introduction

This document presents the Water Quality Monitoring Plan (WQMP) for Sediment Management Area
(SMA)-1 and SMA-2 areas of the Shelton Harbor Interim Action (IA; Figure E-1). The IA is a sediment
capping project to remediate contaminated sediments as part of the Oakland Bay and Shelton
Harbor Sediments Cleanup Site (Ecology Cleanup Site ID 13007). The IA is being performed by
Simpson Timber Company (Simpson) under Agreed Order DE 14091 with the Washington State
Department of Ecology (Ecology). The IA will place a clean sand and gravel cap over approximately 9
acres of contaminated sediment, and a total of approximately 40,000 cubic yards of clean sand and
gravel will be placed within the inner portion of Shelton Harbor.

Water quality monitoring will be conducted to assess the selected remediation contractor’s
(Contractor’s) adherence to federal, state, and local regulations pertaining to water quality. This
WQMP describes monitoring to be used to verify compliance with applicable water quality criteria
and contingency measures to be implemented based on the monitoring findings.

1.1 Water Quality Monitoring Plan Objectives
The objectives of the WQMP are as follows:

e Ensure that water quality conditions are within the prescribed limits required by Ecology and
described in Section 3.1 of this WQMP.

e Allow for appropriate adjustment of construction activities in a manner that ensures
protection of the environment during and after construction activities.

1.2 Document Organization

The remainder of this document includes the following information:

e Section 2, Project Team and Responsibilities: This section describes project organization
and team member responsibilities for implementing the WQMP.

¢ Section 3, Field Monitoring Plan: This section describes the monitoring locations, depths,
frequency, schedule, and equipment.

e Section 4, Response Actions and Contingency Measures: This section describes response
actions if water quality measurements are elevated above criteria.

e Section 5, Best Management Practices: This section describes procedures the Contractor
will follow to minimize negative impacts to the aquatic environment during cap material
placement.

e Section 6, Quality Assurance/Quality Control: This section describes quality
assurance/quality control procedures for the project.

e Section 7, Reporting: This section provides project reporting requirements.

Water Quality Monitoring Plan 1 September 2018



2 Project Team and Responsibilities

This section includes project team members and responsibilities for project oversight.

2.1 Project Oversight

Mr. Greg Brunkhorst, of Anchor QEA, LLC, will be the overall Project Manager responsible for
coordinating activities between Anchor QEA, Simpson, and Ecology. Mr. Brunkhorst will provide
oversight for the water quality monitoring program and any other considerations associated with
planning and performing water quality monitoring.

Ms. Sara Potter will be Anchor QEA'’s Field Coordinator (FC). Ms. Potter will be responsible for
administrative coordination to verify the timely and successful completion of water quality
monitoring. Ms. Potter will prepare the weekly reports and Water Quality Monitoring Results Report
described in Section 7, and will facilitate communication between the field monitoring team and
Ecology.

2.2 Field Monitoring

Ms. Potter of Anchor QEA, or her designee, will serve as the Field Lead (FL) and will be responsible for
day-to-day field operations. The FL will be responsible for ensuring accurate positioning and
recording of monitoring locations, depths, water quality parameters, and the collection of
measurements in accordance with this WQMP.
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3 Field Monitoring Plan

This section describes field methods for conducting in situ water quality monitoring as summarized
in Table E-1.

3.1 Water Quality Standards

The water quality standards used in this plan are based on the requirements of Washington State’s
Water Quality Standards for Surface Water (Washington Administrative Code [WAC] 173-201A) for
waters designated as “good” marine quality.

At the point of compliance (i.e., at the boundary of the approved mixing zone), turbidity must not
exceed 10 nephelometric turbidity units (NTU) over background turbidity when the background
turbidity is 50 NTU or less, or there must not be more than a 20% increase in turbidity when the
background turbidity is more than 50 NTU. In addition, visible turbidity anywhere at the compliance
monitoring station attributable to in-water activity is considered an exceedance of the standard. The
standard default area of mixing (i.e., point of compliance) established for marine waters is a 150-foot
radius surrounding the in-water activity. However, based on project experience and the analysis in
Attachment E-1, "Extended Area of Mixing Request for Clean Material Placement in Shelton Harbor,”
a point of compliance of 900 feet from the in-water activity has been proposed and approved by
Ecology for cap placement activities. Any removal activities (e.g., pile removal) would require a 150-
foot area of mixing.

3.2 Monitoring Locations and Depths

This section includes information regarding monitoring locations and depths.

3.2.1 Background Monitoring Locations

Representative Background Stations will be located at least 1,000 feet from active in-water work
during both pile removal and cap placement activities. Measurements collected at these stations
during each round of monitoring will be used as background data for determining the appropriate
turbidity exceedance criteria and for comparing to the Early Warning and Compliance Stations
during each round of monitoring. The location of Background Stations will be determined in the field
based on the following considerations:

e The location should be unaffected by the active work.

e The location should be of a similar water depth to the compliance monitoring station to the
extent practicable.

e The location should be affected by the Goldsborough and Shelton creeks to a similar degree
as the work area to the extent practicable.

Figure E-2 shows conceptual locations of the background stations for an example work area.
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3.22 Placement Activity Monitoring Locations

During material placement, the monitoring distances for water quality measurements are 500 and
900 feet from the active work area (defined as the location of the placement of material at any given
time), toward Oakland Bay (Figure E-2). If tidal currents from the work area are observable,
monitoring will target locations directly down-current from the work area. Safety considerations (e.g.,
proximity to working barges) will also be weighed in determining final field monitoring locations.

The Early Warning Station will be located 500 feet from the work area. Measurements at the Early
Warning Station will serve as an interim indicator of water quality closer to the site work activity.
Elevated measurements indicate the potential for a subsequent exceedance at the Compliance
Station, and this “early warning” would allow modification of the operation of the activity to
potentially avoid exceedances.

The Compliance Station will be located 900 feet from the work area. Measurements from the
Compliance Station will be used to determine if water quality conditions meet water quality
standards for the project.

A description of actions that will be performed if elevated readings are confirmed at the Early
Warning Station or if exceedances are confirmed at the Compliance Station is provided in
Sections 4.1 and 4.2, respectively.

3.2.3 Pile Removal Activity Monitoring Locations

During pile removal, the Early Warning and Compliance stations serve the same purposes as
described above for material placement, but the stations are closer to the work area. Water quality
monitoring distances are 100 (early warning) and 150 (compliance) feet from the work area, toward
Oakland Bay (Figure E-2). If tidal currents from the work area are observable, monitoring will target
locations directly down-current from the work area.

3.24  Monitoring Depths

At each station, in situ water quality parameter measurements will be collected at 2 feet below the
water surface, the mid-point of the water column, and at 2 feet above the sediment bed. Water
depth will be determined using a lead line or fathometer at the monitoring location and will be
recorded on the Water Quality Monitoring Form (Attachment E-2). If the water depth is less than

10 feet, then only the top and bottom water depths will be monitored. If the water depth is less than
5 feet, then only the mid-depth will be monitored.

3.3 Field Monitoring Frequency and Schedule

Water quality monitoring will be conducted during cap material placement and pile removal
activities. The frequency of monitoring will be phased and dependent on whether confirmed water
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quality exceedances at the point of compliance are measured. The monitoring phases are divided
into two distinct levels, as described as follows:

e Intensive — Collect turbidity measurements twice daily for 4 days during in-water work. If no
confirmed exceedances are measured, then shift to the routine schedule.
e Routine — Collect turbidity measurements twice daily 1 day per week during in-water work.

Intensive monitoring will be performed during the start of new activities (i.e., at the start of capping
or pile removal activities). In addition, if a confirmed exceedance at the point of compliance is
measured, the schedule will revert to intensive monitoring and the phased approach will be
repeated. Monitoring will be performed during daytime work activities only. Monitoring will not be
required for work performed in the dry (i.e., work in intertidal areas while the tide is lower than the
elevation of the work area).

3.4 Field Monitoring Methods and Equipment

This section includes information regarding monitoring location determination, water quality
monitoring methods, and equipment calibration and use.

3.4.1 Monitoring Location Determination and Documentation

A range finder will be used to determine station locations at target monitoring distances in relation
to cap material placement activities. Once the vessel is on station, the vessel operator will maintain
the position while monitoring occurs. GPS coordinates and monitoring station name will be recorded
on the Water Quality Monitoring Form (Attachment E-2). In each round of monitoring, the
Background Station will be monitored first, followed by the Compliance Station, followed by the Early
Warning Station.

3.4.2 Turbidity Measurements

Turbidity measurements will be taken using a Hydrolab MS5 multi-parameter water quality sonde, or
equivalent. The depth at each station will be measured and turbidity measurements will be collected
at the appropriate depths at each of the three monitoring stations (Table E-1).

3.4.3 Monitoring Equipment Calibration and Use

Field monitoring equipment will be calibrated daily and allowed to equilibrate prior to use.
Calibration information will be recorded on the Multimeter Calibration Worksheet (Attachment E-2).
Monitoring equipment will be used according to the manufacturer’'s recommendations. Unusual or
questionable readings will be noted and duplicate readings will be collected.
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344 Sample Documentation

All monitoring results will be entered directly on the Water Quality Monitoring Form

(Attachment E-2). Field datasheets will be checked for completeness and accuracy. Data generated in
the field on hard copy will be provided to the database manager, who is responsible for data entry
into the database. Manually entered data will be checked by a second party. Field documentation will
be filed in the main project file after data entry and checking are complete. All field data will be
stored in an electronic project folder.

34.5 Station and Sample Nomenclature

Monitoring stations will be identified by the sample station designations as follows:

e BG = Background Station

¢ During cap material placement:
- 500EW = 500-foot Early Warning Station
- 900C = 900-foot Compliance Station

e During pile removal:
- 100EW = 100-foot Early Warning Station
- 150C = 150-foot Compliance Station

Water Quality Monitoring Plan 6 September 2018



4 Response Actions and Contingency Measures

This section describes response actions to an elevated measurement at the Early Warning Station or

an exceedance at the Compliance Station.

4.1

Water Quality Elevation at Early Warning Station

If turbidity is elevated above the criterion at the Early Warning Station, the following sequence of

responses will be initiated:

1. A confirmation measurement will be taken 5 to 10 minutes after the initial reading.

a.

If the confirmation measurement meets the water quality criterion, the monitoring crew

will continue with the monitoring program.

If the elevated measurement is confirmed, the FL will visually assess the station vicinity for

potential outside influences, such as storm drains or sediment disturbance from nearby

vessels.

If outside influences are observed, the FL will inform the Project Manager, who will
consult with Simpson. Additional discretionary measurements may be taken to
understand the nature of the outside influence.

If the elevated measurement is attributed to construction activities, the FL will
contact the Project Manager to report the measurement. The Project Manager will
notify Simpson. Simpson will notify the Contractor to refine their work activity or
their existing best management practices (BMPs; see Section 5) to minimize the
chance for a confirmed exceedance at the Compliance Station.

2. The field crew will continue with the monitoring program.

4.2 Water Quality Exceedance at Compliance Station

If turbidity is measured above the criterion at the Compliance Station, the following sequence of

responses will be initiated (Figure E-3):

1.  The FL will wait 5 to 10 minutes and take a confirmation measurement at the station.

a.

If the confirmation measurement does not confirm exceedance of water quality criterion,

the monitoring crew will resume the scheduled monitoring activities.

If the exceedance is confirmed, the FL will visually assess the station vicinity for potential

outside influences, such as storm drains or sediment disturbance from nearby vessels.

If outside influences are observed, the FL will inform the FC, who will consult with
the Simpson. Additional discretionary measurements may be taken to understand
the nature of the outside influence, and compliance monitoring may be modified
as necessary with approval from Ecology.
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ii.  If the elevated measurement is attributed to construction activities, the FL will
contact the FC to report the measurement. The FC will notify Simpson. Simpson will
notify the Contractor, and the Contractor will modify its work activity using BMPs
(see Section 5) to reduce water quality impacts.

iii.  The FL will retake measurements within 30 minutes to 1 hour of the initial
exceedance at the Compliance Station. Additional confirmation measurements will
be taken every 2 hours until compliance is met (or it gets dark).

iv.  Ecology will be informed of the exceedance within 24 hours, and a written report
will be submitted within 5 days.

In addition, the observation of a turbidity plume at the Compliance Station will trigger monitoring of
the plume. The FC, FL, and Contractor will be continuously observing the environs for visible plume in

the vicinity of the Compliance Station.

4.3 Stop Work Response

Some conditions require an immediate Stop Work response. These are as follows:

e Evidence of a significant oil sheen

e Evidence of distressed or dying fish

e Repeated confirmed exceedances of water quality criteria at the Compliance Station requiring
Stop Work to control water quality

If distressed or dying fish are observed, Simpson will immediately report to Ecology’s Southwest
Regional 24-hour Spill Response Office at (425) 649-7000. The U.S. Army Corps of Engineers may
also require notification depending on the Nationwide Permit 38 language.
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5 Best Management Practices

BMPs will be employed during construction to avoid or minimize potential adverse impacts. The

Contractor will be required to develop an Environmental Protection Plan, which will include site-

specific considerations and will outline the Contractor BMPs. At a minimum, the following BMPs will

be implemented during construction:

Pile removal will be conducted in accordance with Washington State Department of Natural
Resources (WDNR) Guidelines and BMPs. These BMPs serve to minimize disturbance of
sediment, resuspension of sediment into the water column, or loss of debris to the water.
Project-specific exceptions to the WDNR BMPs include the following:

- Should piles require cutting, they may be cut at mudline (rather than below grade, as
specified by the WDNR BMPs) because the area will be capped. Capping should be
phased to prioritize cut piles, to the extent practicable.

- Itis acceptable to ground barges (contrary to the WDNR BMPs) as an alternative to
using spuds, as long as grounding occurs in an area targeted for subsequent capping.

- Pile storage and processing (on the barge or uplands) will be performed in a
containment basin, and stormwater collected in the containment basin will be
considered contaminated and will be disposed of at an off-site facility.

Material placement will be conducted in a controlled manner to minimize suspension of
materials.

Material placement will be conducted in lifts determined by the geotechnical analysis to
minimize the disturbance to native sediments.

The cap material barge will not be overfilled to the point where material overtops the
sidewalls.

Any storm water accumulating on the barge will be managed in a manner to comply with
water quality turbidity standards.

During construction, a boat will be available on site to retrieve debris from the water.
In-water maintenance activities will be limited to periods determined appropriate by
participating state and federal agencies to avoid potential adverse effects on migratory fish.
All equipment will be inspected daily to ensure that it is in proper working condition.

The Contractor will be responsible for the preparation and implementation of a Spill
Prevention, Control, and Countermeasures Plan to be used for the duration of the project.
On-site equipment using oil, gasoline, or diesel will be checked periodically for evidence of
leakage. If evidence of leakage is found, the further use of such equipment will be suspended
until the deficiency has been satisfactorily corrected.

Excess or waste materials, petroleum products, chemicals, or other toxic or deleterious
materials will not be allowed to enter waters of the state.
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e An oil containment boom will be stocked on site. If there is a potential that floating debris
may enter the aquatic area, the boom will be employed to collect floating debris prior to
commencing work. The boom will also be utilized in the event of an oil spill, in which case the
boom must remain in place until all oily materials and floating debris have been collected and
sheen(s) dissipated.

e Oil-absorbent materials will be employed if floating oil sheen is observed on the surface of
the aquatic area. Used absorbent materials will be collected, securely stored on site, and then
properly disposed of at an approved disposal facility.

Based on the results of water quality monitoring, operational controls may be applied to pile removal
and/or cap placement operations as required to meet water quality standards. These measures are
largely focused on reducing sediment resuspension and turbidity in the water column. Possible
contingency measures include, but are not limited to, the following:

e Operational BMPs:
- Slowing the speed of material placement to the water column
- Avoiding critical tidal or current conditions
- For pile removal, operational BMPs will follow WDNR guidance
e Structural BMPs:
- Installation of a sediment barrier such as a silt curtain
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6 Quality Assurance/Quality Control

The quality assurance objective for this project is to ensure that the data collected are of known and
acceptable quality so that the goals of the water quality monitoring program can be achieved.

6.1 Field Quality Assurance/Quality Control

All field staff will be experienced in water quality monitoring. Staff will be trained in standardized
field monitoring and data collection procedures, requirements, data management protocols, and
quality control. Data will be peer-reviewed before use in final deliverables. Staff will be fully trained in
the calibration and standard operation procedures of field instruments.

Instruments and equipment will be inspected before each monitoring event. Any field equipment
that is faulty or not functioning properly will not be used for monitoring. A calibration check will be
performed on the water quality meter prior to monitoring each day using certified calibration
standards. If water quality meter results are not consistent with standards, manufacturer’s guidelines
will be used to recalibrate the instrument. Standard instrument operating procedures will be used for
all field instruments. A back-up meter will be available in case of equipment failure.
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7 Reporting

This section describes reporting protocol for water quality monitoring activities, including
communication responsibilities in the event of an exceedance, and summary reporting.

7.1 Daily Reporting
At the end of each monitoring day, a brief summary of water quality monitoring activities, field data
sheets, and results of the monitoring will be provided to Simpson.

In the event that a water quality turbidity exceedance is confirmed, the field monitoring crew will
report the exceedance immediately to Simpson, and Simpson will report the exceedance to the
Ecology cleanup project manager within 2 hours of the initial exceedance. A change in the timeline
for reporting may be modified for a repeated exceedance event, as approved by Ecology. A written
report will be submitted within 5 days that summarizes the water quality measurements and the
corrective actions used to meet acceptable water quality limits.

If distressed or dying fish are observed, Simpson will immediately report to Ecology’s Southwest
Regional 24-hour Spill Response Office at (360) 407-6300.

7.2 Weekly Quality Assurance Report

Weekly water quality monitoring data will be compiled into a summary table with a comparison to
water quality compliance criteria. Reports will be provided to Simpson and Ecology. Weekly reports
will also detail any elevated readings and BMPs that were employed to mitigate water quality
impacts.

7.3 Water Quality Monitoring Completion Summary
After the IA and Oakland Bay Habitat Restoration Project are completed, water quality monitoring

data will be summarized in a Water Quality Monitoring Results Report submitted to Simpson and
Ecology. The Water Quality Monitoring Results Report will include the following sections:

e Site background

¢ Field monitoring and sampling methods and actual sample locations
e Method deviations from this WQMP

¢ Monitoring data
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Table E-1
Water Quality Monitoring Plan Overview

Category Description

Turbidity greater than 10 NTU over background (when background is 50 NTU or less), or a 20%
increase in turbidity (when background is greater than 50 NTU) is above criteria.

Water Quality Visible turbidity at the point of compliance associated with in-water activity (i.e., not from outfalls,
Standards etc.) will trigger plume monitoring.

The presence of sheen or distressed or dying fish at any distance requires stop work and response
action.

Early Warning = 100 feet (pile removal), 500 feet (material placement)

Monitoring Locations [Point of Compliance = 150 feet (pile removal), 900 feet (material placement)

Background = 2,000 feet

Surface (2 feet below water level), midway, and bottom (2 feet above mudline) at all locations.
Monitoring Depths If the water depth is less than 10 feet, then only the top and bottom water depths will be monitored.
If the water depth is less than 5 feet, then only the mid-depth will be monitored.

Intensive — Collect turbidity measurements twice per day during in-water work. If no confirmed

o exceedances are measured at the Compliance Station for 4 days, then shift to the routine schedule.
Monitoring Frequency

Routine — Collect turbidity measurements twice daily on 1 day of each week. If a confirmed
exceedance at the Compliance Station is measured, return to intensive monitoring.
An elevation of criteria at the Early Warning Station results in notification to Simpson and the

Contractor. Simpson will notify the Contractor to refine their work activity or their existing best
management practices to reduce turbidity.

Response Actions A confirmed exceedance of criteria at the point of compliance triggers modification of work (i.e.,
additional BMPs), follow-up monitoring to confirm the effectiveness of corrective measures, and re-
initiation of intensive monitoring. The Washington State Department of Ecology will be notified
within 24 hours of the exceedance event and a written report will be submitted within 5 days.

Notes:
BMP: best management practice
NTU: nephelometric turbidity unit
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Sampling order: Measure Background Station then Compliance Station then Early Warning Station
This flow chart applies to the compliance station only.

Confirmational measurement: Wait 5 to 10 minutes and

Turbidity >10.0+BG retake measurements. Note any outside influences to

or >20% above BG turbidity (e.g., stormwater outfalls). If outside influences are

(when BG >50 NTU) observed, consult with Simpson and perform additional B‘?|0‘{V
monitoring as necessary. Criteria

Continue with
monitoring schedule.

Confirmed Exceedance

Notify Simpson; contractor will make corrective actions.

If work is stopped,
work may be
resumed. Restart
intensive monitoring
schedule. Notify

Consult further with
Simpson; contractor
will implement Stop
Work and/or further

4—
Wait 30 minutes to 1 hour and

Ecology within — retake measurements at the Compliance Station. —> Mg -
24 hours of an Below Take confirmational measurement if necessary. Confirmed Verify current '
exceedance and Criteria Exceedance background

submit a detailed
written report
within 5 days.

conditions.

Notes:

BG: background

Ecology: Washington State Department of Ecology
NTU: nephelometric turbidity unit

Filepath: \\FUJ\Anchor\Projects\Simpson\Shelton\2018 Evaluations\Basis of Design\App E WQMP\Figure E-3
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Extended Area of Mixing Request for

Clean Material Placement in Shelton
Harbor




720 Olive Way, Suite 1900 ANCHOR
Seattle, Washington 98101 )
206.287.9130 QEA <
Memorandum July 30, 2018

To:  Laura Inouye, Washington State Department of Ecology
From: Greg Brunkhorst, Anchor QEA, LLC

cc Joyce Mercury, Washington State Department of Ecology
Dave McEntee, Simpson Timber Company
Clay Patmont, Anchor QEA, LLC
Brian Combs, South Puget Sound Salmon Enhancement Group

Re: Extended Area of Mixing Request for Clean Material Placement in Shelton Harbor

Background

Two projects involving the placement of clean sand and gravel in inner Shelton Harbor are proposed
to start in the 2018 to 2019 construction season. The Shelton Harbor Sediment Interim Action (lA) is
a sediment capping project to clean up contaminated sediments as part of the Oakland Bay and
Shelton Harbor Sediments Cleanup Site (Ecology Cleanup Site ID 13007). The IA is being performed
by Simpson Timber Company (Simpson) under Agreed Order DE 14091 with the Washington State
Department of Ecology. The IA will place a clean sand cap over approximately 9 acres of
contaminated sediment, and a total of approximately 30,000 cubic yards (cy) of clean sand and
gravel will be placed within the inner portion of Shelton Harbor.

The West Oakland Bay Restoration Project (“Restoration Project”) involves the placement of clean
sand and gravel over approximately 3.4 acres of inner Shelton Harbor, with a total of about
560,000 cy being placed. The work is being performed by the South Puget Sound Salmon
Enhancement Group. The work will also include some piling and sediment removal.

The two projects will be performed under separate permits. The IA will be performed under a
Nationwide 38 permit, and the Restoration Project will be performed under an Individual 401 permit.
Both projects require separate Water Quality Certifications issued by Ecology.

Based on experience placing sand and gravel for other projects in Puget Sound, fine particles are
likely to suspend in the water column during material placement, resulting in temporary localized
turbidity measurements exceeding surface water quality criteria. The surface water quality criteria in
Washington Administrative Code (WAC) 173-201A for “good” quality marine waters require that
turbidity must not exceed 10 nephelometric turbidity units (NTU) over background when the
background is 50 NTU or less, or a 20% increase in turbidity when the background turbidity is more
than 50 NTU. The typical point of compliance for a temporary area of mixing is a radius of 150 feet
from the activity causing the turbidity exceedance.

I:\Projects\Simpson\Shelton\2018 Evaluations\Basis of Design\App E WQMP\Attachment E1_Memo\Attachment E-1_Shelton_Mixing_Memo_30Jul2018.docx
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The rest of this memorandum follows the bullets listed in the Water Quality Area of Mixing Request
Guidance received from Ecology on May 10, 2018.

Request for Area of Mixing Extension

What in-water work activities necessitate an additional area of mixing and why (may use past

experiences to help explain the need).

Sand placement in Puget Sound has led to temporary turbidity impacts exceeding criteria in other
projects. In a recent pilot project in Port Angeles (June 2017), material with 9% fines was placed near
the Ediz Hook shoreline. Turbidity impacts above water quality criteria were observed within a narrow
plume that followed the shoreline and extended approximately 900 feet from the work area.
However, 20 minutes after placement activities, the plume had dissipated to below criteria.

Explain how there will be no loss of sensitive or important habitat and will not result in damage to the

ecosystem within the mixing area requested.

The temporary localized turbidity exceedance will not affect habitat within the ecosystem. The
elevated turbidity from the project is similar to that observed in streams in the area during storm
events. Turbidity will result from the placement of clean substrate. In addition, the materials placed
will result in an immediate positive effect on habitat in Shelton Harbor.

Identify any adverse effects to public health if the area of mixing is granted.

No adverse effects to the public health will occur.

What BMPs will be implemented and why do you feel that they will not be sufficient to meet water
quality standards on this project?

The turbidity is a function of the inherent nature of the materials being used; fine-grained source
materials are most compatible with habitat. Because turbidity is associated with the materials,
modifications to construction activities will have limited impact in controlling turbidity. Best
management practices (BMPs) will include placing material at a slower rate and modifying placement
procedures (e.g., slow and deliberate sand placement near the surface of the water). While these
BMPs will minimize turbidity impacts, experience has shown the fine-grained material are likely to
become suspended during material placement and extend beyond the standard 150-foot point of
compliance. The projects may perform some of the work during low tide, thereby reducing water
quality impacts; however, a significant portion of the work will need to occur using marine
equipment when there is sufficient water depth to access placement areas.



July 30, 2018
Page 3

What are the characteristics of the waterbody that would make it difficult to meet water quality
standards while performing construction activities in the waterbody. (i.e. flow, sediment type, width and
depth of water body, etc.)?

Shelton Harbor is a tidally influenced waterbody within Puget Sound. Currents within inner Shelton
Harbor are caused by tidal circulation within the harbor. During times of high tidal exchange,
circulation could cause a turbidity plume to extend beyond the standard 150-foot point of
compliance.

How long will the Applicant need the additional area of mixing? For each activity that the Applicant is

requesting additional area of mixing, identify the duration needed.

The Applicants are requesting the additional area of mixing for material placement during the
duration of the IA and the Restoration Project. The IA is expected to be completed in the 2018 to
2019 construction season, and the Restoration Project may extend over several construction seasons,
depending on permitting and funding. The extended area of mixing would not apply to any
sediment or piling removal activities.

What are the designated uses of the waterbody? Will the additional area of mixing impact these

beneficial uses? If so, how?

Inner Shelton Harbor is designated as “good” for aquatic life uses, “secondary contact recreation” for
recreational uses, and “wildlife habitat, harvesting, commerce and navigation, boating, and
aesthetics” for miscellaneous uses (WAC 173-201A-612 Table 612). The additional area of mixing will
not impact these beneficial uses.

What is the length of the additional area of mixing being requested? For each waterbody that the
Applicant is requesting additional area of mixing, identify the length requested and why.

The requested length of the additional area of mixing is 900 feet from the construction area
(placement area). Exhibit 1 provides a calculation with explanatory notes to support the extended
area of mixing. To summarize, the calculation estimates the total suspended solids (TSS) load in the
source area (construction area), then calculates the distance necessary for the TSS to achieve the
water quality criterion of 10 NTU above background. A relationship of 1 NTU = 1 milligrams per liter
TSS was used based on project experience. The plume transport model was based on a series of
equations from Appendix C of Evaluation of Dredge Material Proposed for Discharge in Waters of the
U.S. — Testing Manual (EPA and USACE 1998).

In the field, turbidity will be affected by additional factors that were beyond the scope of this effort
(for example, localized current effects along the shoreline, hydrological effects from the freshwater
inputs, tidal cycle complexities, particle settling rates, fluctuations in water depth [i.e., bathymetry],
and variations in material placement production rates within the work day). However, the calculation
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provides a realistic estimate of the anticipated project conditions and is consistent with experience at

similar projects.

Verify land access to the waterbody- if additional area of mixing is granted, water quality monitoring is
required at various points along the length of the area granted as well as at the point of compliance. If
land access is not possible, the Applicant needs to verify that monitoring can be done from the water
via boat. Provide such verification to Ecology within the request.

Water quality monitoring will be performed by boat.

Provide written documentation verifying that the NFMS and/or US Fish & Wildlife (Services) have been
notified that the Applicant is requesting additional area of mixing for turbidity — Ecology cannot grant
an area of mixing in addition to what is allowed in the standards if the Services have not been notified.

The Department of Ecology (Joyce Mercury) is performing project coordination with the U.S. Fish and
Wildlife Service and can provide written documentation.

References

EPA and USACE (U.S. Environmental Protection Agency; United States Army Corps of Engineers),
1998. Evaluation of Dredge Material Proposed for Discharge in Waters of the U.S. — Testing
Manual. Appendix C Evaluation of Mixing. EPA-823-B-98-004. February 1998.
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Exhibit 1
Area of Mixing Calculation

Parameter Variable Units Value Basis
TSS Plume Source Estimate
Material Placement Rate cy/hr 40 Estimated based on project experience. Approximately 400 cy/day.
Material Placement Rate ton/hr 60 Calculated based on a bulk density of 1.5 ton/cy.
. Local source material pit run has 1% fines. Alternative material source
Percent of Material Suspended % 4.5% ] .
could range up to about 10% fines. Calculation based on the average.
Material Suspension Rate ton/hr 2.7 Placement rate * percent of material suspended.
Material Suspension Rate kg/sec 0.7 Unit conversion.
Sufficient depth to safely work with marine equipment is
Water Depth ft 10.0 utid ) P y workwi ! quip l
approximately 10 feet.
Based on standard placement operations, the initial width of the plum
Initial Width of Turbidity Plume ft 100 . P perat ntatwi Pl
is assumed to be 10 feet.
Cross-sectional Water Column Placement Area ft2 100 Depth *width.
Tidal current in Hammersley Inlet is up to 2 ft/sec (2.5 knots). The tidal
Maximum Tidal Current Vi ft/sec 2.0 circulation in the work area in inner Shelton Harbor will be based on
tidal cycle, circulation pattern, and freshwater inputs.
Flow-through Rate (Discharge Rate) A cfs 200 Calculated based on the current through the cross-sectional area.
. . . Calculated from the flow-through rate and the material suspension
Estimated Starting Concentration Co mg/L 120 . . .
rate with unit conversions.
Turbidity and TSS Criteria
. o o Turbidity criterion is 10 NTU above background for "good" quality
Water Quality Criterion (Turbidity) C. NTU 10 .
marine water (WAC 173-201A-210).
The relationship can vary from 1 NTU = 1 mg/L TSS to 1 NTU = 8
TSS / Turbidity Relationship (mg/L) / NTU 1 mg/L TSS depending on the site and daily conditions. 1 NTU = 1 mg/L
TSS was selected for the calculation.
L Calculated from the water quality criterion and the turbidity/TSS
TSS criterion Cc mg/L 10

relationship.

Estimate of Area of Mixing Required to Meet Water Quality Criterion based

on Equations in USACE 1998. Assume no settling.

Quality Criteria

Assumed Water Column Mixing Depth d ft 10 Assume the mixing depth is equal to the initial water depth.
Assumed Turbulent Dissipation Parameter A unitless 0.005 Recommended in USACE 1998 for estuary system.
Mixing Factor Required to Achieve Water Qualit
ing qu! e Quality | unitless 11.01 D =(Cy-C)/C.
Criterion
Mixing Volume to Achieve Mixing V, cfs 2,203 V,=V,*D
Mixing Area Width Required to Achieve Mixing L ft 110 L=V,/(d*V,)
Time to Spread to Achieve Mixing Area Width i cec 432 t : (1/R) * (0.094 * L2/3). Assumes a point discharge with an initial
width of 0 feet.
Length of Mixing Required to Meet Water X ft 864 X=V,*t

Notes:

Calculation based on the Dilution Volume Method for CDF Effluent Discharges in USACE 1998.

cfs: cubic feet per second
cy/day: cubic yards per day
cy/hr: cubic yards per hour
ft: foot

ft*: square foot

ft/sec: feet per second
kg/sec: kilograms per second
mg/L: milligrams per liter
NTU: nephelometric turbidity unit
sec: second

ton/cy: tons per cubic yard
ton/hr: tons per hour

TSS: total suspended solids

Attachment E-1: Extended Area of Mixing Request for Clean Material Placement in Shelton Harbor
Oakland Bay and Shelton Harbor Sediments Cleanup Site
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Water Quality Monitoring Form

720 Olive Way, Suite 1900
Seattle, Washington 98101

Phone 206.287.91

30

www.anchorgea.com

Low:

Date: Time Start: Monitoring Personnel:
Monitoring Period (circle one): Intensive Routine Weather Observations:
Coordinates Turbidity Reading (NTU) Temperature (°C) Exceed Rt
Water Sample
Depth Collected
StationID | Time (ft) Northing Latitude | Easting Longitude | Surface Mid Bottom | Surface Mid Bottom | Y/N* (Y/N) Sample Name Notes
Notes: **See attached figure markup of approximate monitoring locations** Conversions
Feet Meters
100 30
Water Quality Standard: Turbidity shall be < 10.0 NTU above BG when BG < 50 NTU, and less than 20% over BG when BG is > 50 NTU. 150 46
500 152
During placement activities: 500EW = 500" Early Warning Station; 900C = 900' Compliance Station; BG = 2,000' Background Station 900 274
During demolition or removal activities: 100EW = 100' Early Warning Station; 150C = 150" Compliance Station; BG = 2,000' Background Station 2000 610
Tidal Elevations Time Elevation Time Elevation| Time Elevation| Time |Elevation
High: Page of




Multimeter Calibration Worksheet

Project Name:

Project No.:

REMINDER: ALLOW 2 MINUTES TO WARMUP BEFORE CALIBRATION OR USE.

DO
Calibration Time Temp. BP Initial DO Final DO
by: Date (24 Hr) (°C) (mm Hg) (mg/L) (mg/L)
TURBIDITY
Calibration Time Initial Final Temp. Initial Final
by: Date (24 Hr) 0 NTU 0 NTU (°C) NTU NTU
Dissolved Oxygen Method (circle one):
Saturated Water Saturated Air
Source of Barometric Pressure:
Turbidity Std ( NTU)
Lot # Exp. Date:
Turbidity Std ( NTU)
Lot # Exp. Date:
Turbidity Std ( NTU)
Lot # Exp. Date:

Notes:




Daily Log

Anchor QEA, LLC

720 Olive Way, Suite 1900

Seattle, WA 98101

Phone 206.287.9130 Fax 206.287.9131

PROJECT NAME:

DATE:

SITE ADDRESS: PERSONNEL:

WEATHER: WINDFROM:| N [ NE| E | SE[ s | sw| w [Nw]| LIGHT | MEDIUM | HEAVY
SUNNY [ CLOUDY RAIN ? | TEMPERATURE:| °F . °C

[Circle appropriate units]

TIME COMMENTS

Signature:




DAILY SAFETY BRIEFING

ANCHOR
QEA &&=

DATE:
PROJECT NAME:
PROJECT NO:

PERSON CONDUCTING HEALTH & SAFETY PROJECT

MEETING: OFFICER: MANAGER:

TOPICS COVERED:

] Emergency Procedures and Evacuation [_] Lines of Authority [ Lifting Techniques
Route

|:| Directions to Hospital |:| Communication |:| Slips, Trips, and Falls

|:| HASP Review and Location |:| Site Security |:| Hazard Exposure Routes

O Safety Equipment Location ] Vessel Safety Protocols ] Heat and Cold Stress

[ proper Safety Equipment Use [ work Zones [] overhead and Underfoot Hazards

O Employee Right-to-Know/MSDS ] Vehicle Safety and Driving/Road [] Chemical Hazards
Location Conditions

] Fire Extinguisher Location [] Equipment Safety and Operation [] Flammable Hazards

[] Eye Wash Station Location [] Proper Use of PPE [] Biological Hazards

[] Buddy System [] Decontamination Procedures [] Eating/Drinking/Smoking

|:| Self and Coworker Monitoring |:| Other:

WEATHER CONDITIONS: ATTENDEES

PRINTED NAME

SIGNATURE

DAILY WORK SCOPE:

SITE-SPECIFIC HAZARDS:

SAFETY COMMENTS:

10f1
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Appendix G - Cost Estimate

Cost Element Unit Cost Unit Basis Quantities Costs
Sand and Gravel Purchase, Delivery, Transload and Place
Preperation of Transload Area $20,000 Is Rough estimate. 1 $20,000
Material Delivered and Stockpiled in Upland Staging Area $8.40 TN Simpson estimate (1.5 tn/cy). 58,819 $494,081
Recent project experience in the
Transload from Upland Stockpile to Barge $5 cy proJ Xpert ! 39,213 $196,064
Puget Sound area.
. Recent project experience in the
Material Placement From Barge $25 cy 39,213 $980,319
Puget Sound area.
X . . Removal and Disposal from Port
Pile Removal and Disposal $400 Per pile o . 23 $9,200
Gamble. Preliminary Pile Counts.
Subtotal Placement $1,699,664
Tax 8.5% $144,471
Additional Costs
Mobilization/Demobilization 10.0% $169,966
Contingency 10.0% $169,966
Total $2,184,068

Areas, Volumns, Masses

Item

Thickness (ft)

Average Cap thickness

2.5

Average Thickened Cap Thickness

3.5

Item Area (acres) Volume (cy) Tonnage (tn)
Cap Area A 3.8 15,181 22,771
Thickened Cap Area A 0.6 3,194 4,791
Cap Area B 2.6 10,579 15,868
Thickened Cap Area B 1.2 6,546 9,819
Cap Area C 0.02 96 144
Thickened Cap Area C 0.2 1,357 2,036
Cap Area D 0.2 657 986
Thickened Cap Area D 0.3 1,603 2,405

Grand Total 8.8 39,213 58,819

Shelton Harbor Basis of Design Report
Oakland Bay and Shelton Harbor Sediments Cleanup Site

Page 1 of 1
July 2018
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Washington Department of Natural Resources
Derelict Creosote Piling Removal
Best Management Practices
For Pile Removal & Disposal

The following Best Management Practices (BMPs) are adapted from EPA guidance (2005),
Washington State Department of Transportation (WSDOT) methods and conservation activities
as included in Joint Aquatic Resources Protection Application (JARPA) 2005, and Washington
State Department of Resources (WADNR) “Standard Practice for the Use and Removal of
Treated Wood and Pilings on and from State-Owned Aquatic Lands” 2005, as well as
WADNR’s practical experience through managing piling removal projects since 2006.

The purpose of these BMPs is to control turbidity and sediments re-entering the water column
during pile removal, and prescribe debris capture and disposal of removed piles and debris.

BMP 1. PILE REMOVAL

Crane operator shall be experienced in pile removal. Piles will be removed slowly. This will
minimize turbidity in the water column as well as sediment disturbance. Pulled pile shall be
placed in a containment basin to capture any adhering sediment. This should be done
immediately after the pile is initially removed from the water.

A. Vibratory extraction
1) This is the preferred method of pile removal. Vibratory extraction shall always be
employed first unless the pile is too decayed or short for the vibratory hammer to grip. After
consultation with WADNR, the alternative options listed below may be used.

2) The vibratory hammer is a large mechanical device (5-16 tons) that is suspended from a
crane by a cable. The hammer is activated to loosen the piling by vibrating as the piling is
pulled up. The hammer is shut off when the end of the piling reaches the mudline. Vibratory
extraction takes approximately 15 to 30 minutes per piling depending on piling length and
sediment condition.

3) Operator will “Wake up” pile to break up bond with sediment.

e Vibrating breaks the skin friction bond between pile and soil.

¢ Bond breaking avoids pulling out a large block of soil — possibly breaking off the pile in
the process.

* Usually there is little or no sediment attached to the skin of the pile during withdrawal.
In some cases material may be attached to the pile tip, in line with the pile.

B. Direct Pull
1) This method is optional if the contractor determines it to be appropriate for the substrate
type, pile length, and structural integrity of the piling. Vibratory extractor must be attempted
first unless there is risk of greater disturbance of sediments.
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2) Pilings are wrapped with a choker cable or chain that is attached at the top to a crane.
The crane pulls the piling directly upward, removing the piling from the sediment.

C. Clamshell Removal
1) Broken and damaged pilings that cannot be removed by either the vibratory hammer or
direct pull may be removed with either a clamshell bucket or environmental clamshell.

2) A clamshell is a hinged steel apparatus that operates like a set of steel jaws. The bucket
is lowered from a crane and the jaws grasp the piling stub as the crane pulls up.

3) The size of the clamshell bucket shall be minimized to reduce turbidity during piling
removal.

4) The clamshell bucket shall be emptied of material onto a contained area on the barge
before it is lowered into the water.

D. Cutting
1) Is required if the pile breaks at or near the existing substrate and cannot be removed by
other methods.

2) If apile is broken or breaks during extraction, all of the methods listed below should be
used to cut the pile.

a. Piles located in intertidal and shallow subtidal areas that are less than -10 feet deep
MLLW shall be cut at least 2 feet below the mudline.

b. In subtidal areas that are greater than -10 feet deep MLLW, piles shall be cut at least
1 foot below the mudline.

c. Piles shall be cut off at lowest practical tide condition and at slack water. This is
intended to reduce turbidity due to reduced flow and short water column through which
pile must be withdrawn.

d. No hydraulic jetting devices shall be used to move sediment away from piles.
Excavation of sediment in subtidal areas to expose broken piles shall be accomplished by
divers using hand tools.

e. The contractor shall provide the location of all the broken and cut piles using a GPS.

BMP 2. BARGE OPERATIONS, WORK SURFACE, CONTAINMENT
A. Barge grounding will not be permitted.

B. Work surface on barge deck or pier, or upland staging area shall include a containment basin
for all treated materials and any sediment removed during pulling. Creosote shall be
prevented from re-entering the water. Uncontaminated water run-off can return to the
waterway.
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1) Containment basin shall be constructed of durable plastic sheeting with continuous
sidewalls supported by hay bales, ecology blocks, other non-contaminated materials, or
support structure to contain all sediment and creosote. Containment basin shall be lined with
oil absorbent boom.

2) Work surface on barge deck and adjacent pier shall be cleaned by disposing of sediment
or other residues along with cut off piling as described in BMP #4.B.

3) Containment basin shall be removed and disposed in accordance with BMP #4.B or in
another manner complying with applicable federal and state regulations.

4) Upon removal from substrate the pile shall be moved expeditiously from the water into
the containment basin. The pile shall not be shaken, hosed-off, left hanging to drip or any
other action intended to clean or remove adhering material from the pile.

BMP 3. DEBRIS CAPTURE IN WATER

A. A floating surface boom shall be installed to capture floating surface debris. The floating
boom shall be equipped with absorbent pads to contain any oil sheens. Debris will be
collected and disposed of along with cut off piling as described in BMP #4.

B. The boom may be anchored with four or fewer '4 ecology blocks or a similar anchoring
device. These anchors must be removed once the project is complete. The anchor system
shall be located to avoid damage from vessel props to eelgrass, kelp, and other significant
macroalgae species. The line length between the anchor and surface float shall not exceed
the water depth as measured at extreme high tide plus a maximum of 20 percent additional
line for scope. The buoy system shall include a subsurface float designed to keep the line
between the anchor and surface float from contacting the bottom during low tide cycles.
The subsurface float shall be located off the bottom a distance equal to 1/3 the line length

C. The boom shall be located at a sufficient distance from all sides of the structure or piles that
are being removed to ensure that contaminated materials are captured. The boom shall stay
in its original location until any sheen present from removed pilings has been absorbed by
the boom. BMP #3B may be used to keep the boom in its original location.

D. Debris contained within boom shall be removed at the end of each work day or immediately
if waters are rough and there is a chance that debris may escape the boom.

E. To the extent possible all sawdust shall be prevented from contacting beach, bed, or waters of
the state. For example, sawdust on top of decking should be removed immediately after

sawing operations.

F. Any sawdust that enters the water shall be collected immediately and placed in the
containment basin.

G. Piles removed from the water shall be transferred to the containment basin without leaving
the boomed area to prevent creosote from dripping outside of the boom.
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BMP 4. DISPOSAL OF PILING, SEDIMENT AND CONSTRUCTION RESIDUE
A. Piles shall be cut into lengths as required by the disposal company.

B. Cut up piling, sediments, absorbent pads/boom, construction residue and plastic sheeting
from containment basin shall be packed into container. For disposal, ship to an approved
Subtitle D Landfill.

C. Creosote-treated materials shall not be re-used.

BMP 5. RESUSPENSION/TURBIDITY

A. Crane operator shall be trained to remove pile from sediment slowly.

B. Work shall be done in low water and low current, to the extent possible.

C. Removed piles shall be placed in a containment facility.

D. Sediments spilled on work surfaces shall be contained and disposed of with the pile debris at
permitted upland disposal site.

E. Holes remaining after piling removal shall not be filled.

BMP 6. PROJECT OVERSIGHT

A. WADNR will have a project manager or other assigned personnel on site. Oversight
responsibilities may include, but are not limited to the following:
1) Water quality monitoring to ensure turbidity levels remain within required parameters
2) Ensure contractor follows BMPs
3) Ensure contractor is in compliance with contract and permit requirements
4) Ensure correct structures are removed
5) Maintain contact with regulatory agencies should issues or emergencies arise

BMP 7. CULTURAL RESOURCES

A. In the event that artifacts (other than the pilings or materials attached to them) that appear to
be 50 years old or older are found during the project, the WADNR Aquatics archaeologist
must be notified in order to evaluate the find and arrange for any necessary consultation and
mitigation required by law.

B. If human remains or suspected human remains are found during the project, work in the

vicinity will be halted immediately, and the County Coroner must be notified immediately. If
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the remains are determined to be non-forensic, then the WADNR Aquatics archaeologist will
be notified to begin tribal and Washington State Department of Archaeology and Historic
Preservation consultations required by law.

. If sediment exceeding 1 cubic meter is removed, the WADNR Aquatics archaeologist will be

notified and given the opportunity to examine the sediment for cultural materials before it is
removed from the containment area.
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