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1 Introduction

Aspect Consulting, LLC (Aspect) has prepared this Focused Feasibility Study (FFS) on
behalf of Olympic Property Group and Pope Resources, LP (OPG) for the Olympic
Water & Sewer, Inc. (OWSI) property located at 781 Walker Way in Port Ludlow,
Washington (herein referred to as the Site) (Figure 1). This FFS incorporates the results
of the previous investigations, the completed soil cleanup action, and soil vapor
extraction (SVE) and SVE with groundwater pumping (DPE) pilot test activities
completed by others, identifies and evaluates technically feasible cleanup action
alternatives, and provides the basis for recommendation of the preferred final cleanup
action for the Site. This FFS has been prepared in accordance with the Washington State
Model Toxics Control Act Cleanup Regulation (MTCA), as established in Chapter 173-
340 of the Washington Administrative Code (WAC) 173-340. The following subsections
present the purpose and objectives of the FFS as well as an overview of this report
organization.

1.1 Purpose and Objectives

Previous subsurface investigations and impacted soil excavation activities completed by
others confirmed the release of gasoline-range total petroleum hydrocarbons to soil and
groundwater at the Site from three former gasoline underground storage tanks (USTs)
that were permanently decommissioned by removal in September 1990. Collectively, the
completed UST decommissioning and soil removal activities, subsurface investigations,
SVE and DPE pilot testing, and terrestrial ecological evaluation (TEE) meet the remedial
investigation (RI) requirements of WAC 173-340-350. Details regarding the RI activities
completed at the Site are provided in the following documents and are referenced
throughout this report:

* Hydrocarbon Contamination Assessment and Underground Storage Tank
Removal, Port Ludlow Water District, Port Ludlow, Washington, dated March 4,
1991, prepared by Applied Geotechnology, Inc. (AGI) (UST Removal Report;
AGI, 1991).

* Well 17 Ste Contamination, Initial Findings, and Recommendations, dated April
26, 2009, prepared by Robinson Noble & Saltbush, Inc. (Robinson Noble) (Initial
Findings Report; Robinson Noble, 2009);

» Ste Characterization Report, Olympic Water & Sewer, Inc. Property, 781 Walker
Way, Port Ludlow, Washington, dated December 17, 2010, prepared by SLR
International Corporation (SLR) (Site Characterization Report; SLR, 2010);

» Additional Investigation Report, Olympic Water & Sewer, Inc. Property, 781
Walker Way, Port Ludlow, Washington, dated August 2, 2011, prepared by SLR
(Additional Investigation Report; SLR, 2011); and
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*  Soil Vapor Extraction Pilot Test Report, Olympic Water & Sewer, Inc. Facility,
781 Walker Way, Port Ludlow, Washington, dated May 8, 2012, prepared by SLR
(SVE Pilot Test Report; SLR, 2012).

Based on the results of the RI activities, the Site has been sufficiently characterized to
support the development and evaluation of technically feasible cleanup alternatives in
accordance with WAC 173-340-360 through 173-340-390.

A traditional feasibility study (FS) typically includes an extensive development,
screening, and evaluation process for numerous remedial alternatives. However, given
the high frequency of sites with gasoline-impacted soil and groundwater, the range of
applicable and effective remedial technologies is relatively well defined. In addition,
Site-specific conditions preclude many potential remediation alternatives from
application at the Site. Therefore, an FFS is considered sufficient for this Site.

The specific objectives of this FFS are to:

* Provide a summary of completed remedial investigation, cleanup activities and
current site conditions, and present a concise Site conceptual model.

* Present a detailed analysis and feasibility evaluation of the completed
SVE/groundwater pumping pilot test;

* Present the results of the completed soil vapor pathway evaluation;
* Identify and evaluate technically feasible cleanup action alternatives; and

* Present a recommendation for a final cleanup action for the Site in accordance
with WAC 173-340-350(8).

The final cleanup action will be conducted independently under the Washington State
Department of Ecology (Ecology) Voluntary Cleanup Program (VCP) with the objective
to obtain a No Further Action (NFA) determination for the Site. The Site has been
enrolled in the Ecology VCP and has been assigned VCP Identification No. SW1311.

1.2 Organization

This report has been organized into the following sections:

* Section 2—Summary of Site Conditions provides a summary of Site conditions
including location and description, environmental setting, and geology and
hydrogeology. This section also details recent soil vapor sampling work
completed by Aspect.

* Section 3— Conceptual Site M odel provides a summary of the conceptual site
model including a discussion of the constituents of concern (COCs), affected
media, sources and inferred extent of soil and groundwater impacts, potential
receptors and exposure assessment, and contaminant fate and transport
mechanisms for the Site. This section also presents the simplified Terrestrial
Ecological Evaluation (TEE) completed for the Site.

* Section 4 —Basisfor Additional Remedial Action presents the objectives and
standards by which evaluation of additional remedial action(s), beyond those
already completed at the Site, will be measured.

2 AGENCY REVIEW DRAFT PROJECT NO. 130046-001-02 « SEPTEMBER 24, 2013
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* Section 5—Focused Feasibility Study presents a screening of potential remedial
technologies, the retained cleanup action alternatives, and an evaluation of those
alternatives.

* Section 6 — Summary of Preferred Cleanup Action provides a summary of the
recommended cleanup action alternative for implementation at the Site.

» Section 7 — References provides a list of the source materials referenced in this
report.
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2 Summary of Site Conditions

This section provides a summary of Site conditions including Site location and
description, environmental setting, geology and hydrogeology. It also details the recent
soil vapor sampling work completed by Aspect.

2.1 Site Location and Description

The Site is located in Section 8, Township 28 North, Range 1 East in Port Ludlow,
Washington (Figure 1). Identified as Jefferson County Parcel No. 821084004, the Site
consists of an approximately 2.2-acre parcel of land located approximately '2-mile
northwest of the Port Ludlow bay. The Site is located at the southwest corner of the
intersection of Walker Way and Rainer Lane (Figure 2). Properties adjacent to the south,
west, and east, beyond Rainier Lane are developed with single-family residences
(Jefferson County, 2013). Properties to the north, across Walker Way, are developed with
a mini-storage facility and single-family residences.

The parcel is partially developed with an OWSI operations and maintenance facility,
which consists of an approximate '2-acre area that includes an office/shop/garage
building (garage building), a public water supply well (i.e., Well #2) and associated pump
house building, and a storage trailer (Figure 2). The ground surface within the developed
portion of the Site is primarily unpaved, except for a narrow asphalt driveway that runs
down the center of the OWSI facility from Walker Way to approximately the storage
trailer. Areas surrounding the facility are undeveloped and covered with dense
vegetation. The OWSI facility has been in operation since first development in 1968,
following the installation of the water supply Well #2 (Figure 2) (SLR, 2011). Additional
details regarding water supply Well #2 are provided in the following sections of this
report.

2.2 Environmental Setting

This subsection provides a summary of the environmental setting of the Site. The
information presented here has been obtained from a review of national, state, and local
records and previous environmental work completed at the Site by others.

2.2.1 Land-Use

According to Jefferson County Assessor’s Office, the property land use code is 4800—Ultilities,
non-public (Jefferson County, 2013). The land use code for properties adjacent to the south and
west is 1100-Houses, single units, non-farm. According to the Jefferson County Assessor’s
Office, properties adjacent to the south, west, and east, beyond Rainier Lane are zoned
MPR-Single Family. Properties to the north, across Walker Way, are zoned Rural Residential.
However, the Site is used for commercial purposes by OWSI as an operations and maintenance
facility, including water supply Well #2. The current and future land use for the Site is and will
likely remain commercial.
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2.2.2 Topography
The ground surface elevation proximate to the northern property boundary of the Site is
approximately 290 feet above mean sea level (Google Earth, 2013). The ground surface
of the OWSI facility slopes gently toward the southwest (Figure 2). Areas surrounding
the facility are undeveloped and covered with dense vegetation. A densely vegetated
gulley, containing an intermittent seasonal stream, is located to the west of the OWSI
facility.

2.3 Geology, Hydrogeology, and Groundwater Use

2.3.1 Geology
Based on the results of multiple investigations completed to date at the Site, Site soils
consist of dense glacial advance outwash (sand, gravel, and silt units) with interbedded
lacustrine silts to the maximum depth drilled (approximately 60 feet [below ground
surface] bgs). Specifically, thin surficial gravel fill is underlain by a sand (silty to
gravelly) to gravel unit that is approximately 29 to 43 feet thick. Beneath the central and
southern parts of the property, a 5- to 10-foot-thick sandy silt to silt is interbedded within
the sand to gravel unit. The sand to gravel unit is underlain by clayey to gravelly silt that
is 15 to more than 23 feet thick. At the northern and central parts of the OWSI facility,
the clayey to gravelly silt unit is overlain by a silty sand that is up to 11 feet thick. In the
central part of the OWSI facility (at MW-1 and MW-2), the top of the clayey to gravelly
silt occurs at an elevation of approximately 251 feet above the NAVD 88 datum, while at
the northern, southern, and eastern parts of the facility (at MW-4, MW-3, and MW-5,
respectively), the clayey to gravelly silt occurs at higher elevations (approximately 260 to
263 feet above the NAVD 88 datum). At MW-2, MW-3, and MW-4, a gravelly sand to
sand and gravel that is approximately 5 to 7.5 feet thick is interbedded within the clayey
to gravelly silt unit (SLR, 2010). At MW-1, the clayey to gravelly silt unit is underlain
by silty sand that extends beyond the bottom of the boring. According to the driller’s log
for the water supply well (Well #2) located in the northern part of the property, a thick
sequence of clay and cemented sand occurs from approximately 49 to 215 feet bgs (SLR,
2010).

2.3.2 Hydrogeology
Shallow groundwater at the Site occurs under perched conditions within the glacial
advance outwash and lacustrine deposits at depths above approximately 60 bgs. Deeper
regional water-bearing units are present beneath a thick aquitard comprised of clay and
cemented silty sand. These deep water-bearing units at Well #2 occur at depths of
between 215 and 245 feet bgs, or over at least 150 feet below the top of the aquitard and
base of the perched units.

In early April 2011, the depths to perched groundwater in the Site monitoring wells and
SVE points ranged from 19.80 to 36.98 feet below the tops of the well casings, and the
groundwater elevations ranged from 256.89 to 275.85 feet above the NAVD 88 datum
(Table 1). At wells MW-1 through MW-4, the groundwater elevations in April 2011 were
3.32 to 5.68 feet higher than in October 2010, and from June 2010 to April 2011, the
groundwater fluctuations in the wells ranged from 3.81 to 5.68 feet. The higher
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groundwater elevations in April 2011 likely reflect seasonal recharge from infiltration of
precipitation during the autumn and winter months.

Shallow groundwater beneath the Site occurs within the sand to gravel unit, and is
perched on top of the underlying clayey to gravelly silt unit (see Figure 5 of the
Additional Investigation Report; SLR, 2011). During periods of seasonal recharge,
groundwater appears to collect above the silt and overlying silty sand units. In areas
where the silty sands and silts are present at higher elevations, the groundwater elevations
are higher. For example, groundwater elevations were 266.35 feet at MW-3, 273.19 feet
at SVE-1, 273.38 at MW-4, and 274.07 feet at SVE-2 (see Figure 4 of the Additional
Investigation Report; SLR, 2011). This groundwater is hydraulically continuous with the
deeper perched groundwater intercepted by wells MW-1 and MW-2. The horizontal
hydraulic conductivity of the sand to gravel unit is expected to be significantly (i.e.,
orders of magnitude) greater than the vertical hydraulic conductivity of the underlying silt
and silty sand. Therefore, groundwater accumulating above the 265-foot elevation is
expected to primarily flow laterally toward the gravels encountered at MW-2, or toward
the intermittent stream in the gulley where stream sampling was completed in April 2011.

The groundwater flow within the perched zone appears to be controlled by the geometry
of the clayey to gravelly silt, with flow converging into the low point of the top of the silt
unit (SLR, 2010). As described above, the elevation of the silt unit is about 10 feet lower
in the central part of the OWSI facility than at the northern, southern, and eastern parts of
the facility. This interpretation is consistent with the high petroleum hydrocarbon
concentrations occurring in the groundwater at wells MW-1 and MW-2 (SLR, 2011).
Based on the known clayey to gravelly silt geometry and the area of petroleum
hydrocarbon-impacted groundwater, there appears to be a flow component to the south-
southwest (SLR, 2011). Perched groundwater appears to discharge to the intermittent
stream at locations near the southern end of the property.

2.3.3 Groundwater Use
Well records obtained by SLR from Ecology and OWSI identified 12 water supply wells
located within a "2-mile radius of the property (SLR, 2010). Approximate locations for
the water supply wells are shown on Figure 7 of the Site Characterization Report (SLR,
2010). Copies of the water supply well completion logs and a table prepared by SLR that
presents the well completion details are included as Appendix A. According to the well
records, groundwater from the water supply wells, including Well #2 located at the Site,
is used for domestic purposes. Shallow perched groundwater at the Site is not used for
drinking purposes (SLR, 2011).

Water supply Well #2 is screened at depths ranging from 214 to 245 feet bgs. All of the
identified water supply wells in the vicinity of the Site are completed (i.e., screened or
open casing) at depths ranging between 157 and 377 feet bgs. The soil descriptions on the
well logs consistently note that a thick sequence of clay and cemented silty sand aquitard
units occur above the deep groundwater-bearing zones. Groundwater flow directions in
the deeper regional aquifer have been inferred to flow from the upland areas toward Port
Ludlow, indicating that the water supply wells are located hydraulically up- or cross-
gradient of the Site (EES, 1994).
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Based on the presence of the thick aquitard and the inferred deep groundwater flow
direction, shallow impacted perched groundwater beneath the Site is not considered a risk
to water quality in the deep groundwater-bearing zones (SLR, 2010). The lack of
detectable petroleum hydrocarbons in water samples collected from Well #2 in the 1990,
2009, and 2010 further supports this conclusion (SLR, 2010).

2.4 Soil Vapor Pathway Evaluation

Aspect completed an evaluation of the soil vapor pathway at the Site in June 2013. The
purpose of the evaluation was to assess if concentrations of gasoline constituents
exceeding the screening levels provided in Ecology’s Draft Guidance for Evaluating Soil
Vapor Intrusion in Washington Sate (Ecology, 2009) were present in soil vapor beneath
the slab of the garage building. Aspect installed soil vapor points SV-1 and SV-2 at the
Site on June 20, 2013 (Figure 3). Soil vapor samples were collected from vapor points
VP-1 and VP-2 on June 21, 2013, in accordance with the Standard Operating Procedure
provided in Appendix B.

As noted in Section 2.2.1, the current and future land use for the Site is and will likely
remain commercial. The vapor sample analytical results were therefore evaluated for a
commercial land use scenario (Table 2). No exceedances of screening levels were
recorded in soil vapor, and therefore no further evaluation of the soil vapor pathway is
considered warranted given the current and future Site land use. A copy of the soil vapor
laboratory analytical report is provided in Appendix C.

2.5 Sufficiency of Remedial Investigation Activities

As previously noted in Section 1.1, the results of the UST decommissioning activities,
completed soil cleanup action, subsurface investigations, and pilot test activities
completed at the Site constitute a complete RI in general accordance with WAC 173-340-
350. The complete RI activities are considered sufficient to support the development and
evaluation of technically feasible cleanup alternatives in accordance with WAC 173-340-
360 through 173-340-390. Details regarding the RI activities completed at the Site are
provided in documents referenced in Section 1.1. The conceptual site model, based on the
results of the RI activities completed by others and the soil vapor pathway evaluation
recently completed by Aspect, is presented in the following section.
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3 Conceptual Site Model

This section provides a summary of the conceptual site model including a discussion of
the COCs, affected media, sources and inferred extent of soil and groundwater impacts,
potential receptors and exposure assessment, and contaminant fate and transport
mechanisms for the Site. This section also presents the simplified TEE completed for the
Site.

3.1 Constituents of Concern

The COCs identified for the Site are based on the historical use of gasoline USTs at the
Site and the results of the RI activities. Based on the available data, the following COCs
have been identified for the Site:

* Gasoline-range total petroleum hydrocarbons (TPH); and

* The gasoline constituents benzene, toluene, ethyl-benzene, and total xylenes
(BTEX).

3.2 Affected Media

Concentrations of one or more of the COCs have been confirmed in soil and/or
groundwater at the Site. Therefore, soil and groundwater have been identified as affected
media of concern for the Site. Based on the lack of detectable concentrations of COCs in
surface water samples collected from the intermittent seasonal stream located west of the
OWSI facility, surface water will not be retained as a media of concern (SLR, 2011). In
addition, based on the results of the soil vapor evaluation recently completed by Aspect,
indoor air will not be retained as a media of concern. Potential receptors and exposure
pathways are summarized in Section 3.4.

3.3 Sources and Extent of Impacts

A source area is the location where a release has occurred at the Site. Based on the
available data, the sources of the COCs in the affected media are the 1,000-gallon UST
formerly located beneath the floor of the garage building and the 2,000-gallon UST
formerly located along the west side of the garage building (SLR, 2011). As previously
noted, these USTs were permanently decommissioned by removal in September 1990.
Given the similar contents of these former USTs (i.e., gasoline) and the proximity of
these two source areas relative to each other, the two source areas will be treated as a
single source area for the purposes of evaluating technically feasible remedial
alternatives.

The extent of soil and groundwater impacts at the Site is identified as areas where COCs
in the affected media have come to be located. A description of the extent of soil and
groundwater impacts at the Site is presented below.
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3.3.1 Soil

Following removal of the USTs, a cleanup action consisting of excavation of gasoline-
impacted soil was completed to the extent practicable in 1990 (SLR, 2011). To prevent
structural damage to the garage building, residual gasoline-impacted soil was left in-place
at the base of the 1,000-gallon UST excavation (SLR, 2011). Residual gasoline-impacted
soil at that location is expected to occur from below approximately 10 feet bgs to the
perched groundwater table between approximately 20 to 41 feet bgs (SLR, 2011).

Concentrations of gasoline-range TPH exceeding the MTCA Method A cleanup level of
30 milligrams per kilogram (mg/kg) were detected in soil samples collected at depths
greater than 20 feet bgs at SVE-2 and MW-1B (Table 3). Similarly, concentrations of
benzene exceeding the MTCA Method A cleanup level of 0.03mg/kg were also detected
in the soil sample collected at 24.5 to 25 feet bgs at MW-1B (Table 3).

Based on the results of the RI activities, the area of impacted soil is estimated to extend
beyond the western, eastern, and southern ends of the garage building and covers an area
of approximately 3,140 square feet (see Figure 7 of the Additional Investigation Report;
SLR, 2011). The extent of soil impacts at the Site has been sufficiently characterized to
support the development and evaluation of technically feasible cleanup alternatives in
accordance with WAC 173-340-360 through 173-340-390.

3.3.2 Groundwater
Concentrations of gasoline-range TPH exceeding the MTCA Method A cleanup level of
800 micrograms per liter (ug/L) have been detected during multiple sampling events at
MW-1, MW-2, SVE-1 and SVE-2 (Table 4). In addition, concentrations of one or more
BTEX constituents exceeding MTCA cleanup levels have historically been detected in
shallow perched groundwater samples collected at MW-1, MW-2, MW-4, and SVE-1.

The estimated area of the hydrocarbon-impacted shallow perched groundwater is
depicted on Figure 4 of the Additional Investigation Report (SLR, 2011). The impacted
groundwater is inferred to extend beyond the western fence line of the OWSI facility, but
not as far west as the intermittent stream. The area west of the fence line to the
intermittent stream is inaccessible.

The groundwater flow within the shallow perched zone appears to be controlled by the
geometry of the clayey to gravelly silt, with flow converging into the low point of the top
of the silt unit (SLR, 2010). Based on the known clayey to gravelly silt geometry and the
area of petroleum hydrocarbon-impacted groundwater, there appears to be a flow
component to the south-southwest (SLR, 2011). It is likely that the perched groundwater
discharges to the intermittent stream, at locations near the southern end of the property,
during periods of seasonal recharge. In addition, based on the presence of petroleum
hydrocarbons at MW-4 and MW-5, there is a limited component of impacted
groundwater migration, likely seasonally, to the north and east (SLR, 2011).

As discussed in Section 2.3.3, based on the presence of the thick clay and cemented silty
sand aquitard between the perched and regional water-bearing units, and the inferred
deep groundwater flow direction, it is unlikely that hydrocarbon-impacted shallow
perched groundwater beneath the property could affect water quality in the deep
groundwater-bearing zones (SLR, 2010). This conclusion is supported by the lack of
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detectable petroleum hydrocarbons in water samples collected from Well #2 in the 1990,
2009, and 2010 (SLR, 2010). The extent of shallow groundwater impacts at the Site has
been sufficiently characterized to support the development and evaluation of technically
feasible cleanup alternatives in accordance with WAC 173-340-360 through 173-340-
390.

3.4 Potential Receptors and Exposure Assessment

The two primary exposures associated with the presence of COCs at the Site are human
health and terrestrial ecological risk. The nature and extent of concentrations of COCs in
soil and groundwater determines the potential exposure scenarios for human health and
terrestrial ecological effects.

Potential exposure pathways that may affect human health include soil, groundwater,
surface water, and vapor intrusion. The following subsections present a description of
each potential exposure pathway.

3.4.1 Soil Exposure Pathways
Two potential soil exposure pathways, direct-contact and soil-leaching to groundwater,
have been identified for the Site. A discussion of each of the soil exposure pathways is
presented below:

* Direct-contact pathway: The direct-contact pathway considers both dermal
contact with and ingestion of soil from beneath the Site, to a maximum depth of
15 feet bgs. As previously noted, following removal of the USTs in 1990, an
cleanup action consisting of excavation of gasoline-impacted soil was completed
to the extent practicable in 1990 (SLR, 2011). However, to prevent structural
damage to the garage building, residual gasoline-impacted soil was left in-place
beneath the former location of the 1,000-gallon UST (SLR, 2011). Residual
gasoline-impacted soil at that location is expected to occur from below
approximately 10 feet bgs to the perched groundwater table at approximately 20
to 41 feet bgs (SLR, 2011). Although direct-contact with this shallow soil is
considered unlikely, this exposure pathway will be considered during evaluation
of potential remedial technologies and development of potential cleanup action
alternatives.

» Soil-leaching to groundwater pathway: The soil-leaching to groundwater
pathway requires consideration of the highest beneficial use of groundwater at the
Site in accordance with WAC 173-340-357(3)(d). As described in Section 2.3.3,
Ecology and OWSI well records identified 12 water supply wells located within a
Y2-mile radius of the property (see Figure 7 of the Site Characterization Report;
SLR, 2010). However, given the geology and hydrogeology of the Site (i.e., the
presence of the thick clay and cemented silty sand aquitard and the inferred deep
groundwater flow direction), it is considered highly unlikely that residual
concentrations of COCs in soil could affect water quality in the deep
groundwater-bearing zones. Only the soil-leaching to the shallow perched
groundwater-bearing zone pathway will be considered during evaluation of
potential remedial technologies and development of potential cleanup action
alternatives.
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3.4.2 Shallow Perched Groundwater Exposure Pathway
This pathway includes ingestion of and dermal contact with groundwater from the
shallow perched aquifer at the Site. As described in Section 2.3.3, Ecology and OWSI
well records identified 12 water supply wells located within a ’2-mile radius of the
property (See Figure 7 of the Site Characterization Report; SLR, 2010). Although the
shallow perched groundwater has been impacted by COCs, it is not used for drinking
purposes (SLR, 2011). In addition, given the geology and hydrogeology of the Site (i.e.,
the presence of a thick clay and cemented sand aquitard), it is considered unlikely that the
COCs could migrate from the shallow perched aquifer to the deeper regional aquifer.

Given that the existing and any potential future water supply wells at the Site target
production zones at depths ranging from 215 to 245 feet bgs, it is unlikely that the
shallow perched groundwater would be used for drinking water purposes in the
foreseeable future (SLR, 2011). However, for the purpose of this FFS, it is assumed that
the perched groundwater may be used for drinking water purposes by future residents.
Therefore, exposure via ingestion and dermal contact with groundwater from the shallow
perched aquifer will be considered during evaluation of potential remedial technologies
and development of potential cleanup action alternatives.

3.4.3 Surface Water Exposure Pathway
Shallow perched groundwater appears to migrate southwest towards the gulley with an
intermittent stream (SLR, 2011). However, concentrations of COCs have not been
detected in water samples collected from the stream. Since the shallow groundwater
likely discharges to the stream during periods of seasonal recharge, it appears that natural
attenuation processes are reducing the hydrocarbon concentrations before groundwater
discharges to the stream. The lack of detectable hydrocarbon concentrations in the stream
suggests that it is unlikely that human receptors, terrestrial receptors, or aquatic
organisms could have significant exposure to COCs present in the shallow groundwater.
As a result, this exposure pathway is considered incomplete.

3.4.4 Vapor Intrusion Pathway
As noted in Section 2.4, an evaluation of the soil vapor pathway was completed in June
2013. Based on the results of the evaluation, no further evaluation of this pathway is
warranted given the current and expected future Site land use.
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3.5 Contaminant Fate and Transport

Released gasoline constituents can exist in the environment in four different phases:
adsorbed to soil, dissolved in water, as vapors, and as separate nonaqueous-phase liquid
(NAPL) or residual product. To date, no evidence of NAPL has been detected in the
subsurface at the Site (SLR, 2011). The primary processes influencing transport of
petroleum constituents in the subsurface include:

* Migration as NAPL both vertically due to gravity and laterally along less
permeable soil;

* Leaching from soil to groundwater;

* Volatilization from soil or groundwater to air;
* Advection and dispersion in groundwater; and
* Natural degradation.

These potential fate and transport processes are further discussed below.

After a release from a UST, NAPL flows into the shallow soils near the tank. After
saturating the soil, a portion of the NAPL can migrate downward and laterally through
the vadose zone, and may reach the groundwater table, where it would float on the
fluctuating groundwater. As the groundwater table rises and falls, a smear zone of
residual hydrocarbons can form in the soil within the zone of groundwater fluctuation. A
portion of the product can migrate with groundwater flow and based on solubility, the
product also dissolves in the groundwater. However, there is no evidence that NAPL has
migrated to the groundwater beneath the Site, and there is no current evidence of NAPL
in the soil (SLR, 2011).

Much of the developed portion of the OWSI property is covered with gravel, and as rain
falls on the ground surface and infiltrates into the subsurface, residual COCs in soil can
dissolve in the water and percolate through the soils. Some of the COCs eventually reach
the groundwater. Partitioning from soil to water is determined, in part, by the solubility
of a particular hydrocarbon. Once dissolved in groundwater, COCs may be transported by
diffusion and advection away from the source area.

Horizontal migration with groundwater (i.e., advection) is expected to be significantly
more extensive at the OWSI property than vertical migration (SLR, 2011). The top of the
impacted perched groundwater occurs at depths between approximately 20 to 41 feet bgs.

Dispersion, retardation, and biodegradation act to reduce the dissolved petroleum
hydrocarbon concentrations as groundwater migrates from the source area. A growing
body of evidence suggests that in most systems, biodecay is a significant loss mechanism
for many petroleum constituents such as benzene. The intermittent stream is located over
200 feet southwest of the contaminant source area and based on topography and water
levels, the perched groundwater discharges to the stream during periods of seasonal
recharge. Based on the lack of detectable petroleum hydrocarbons in the stream sample, it
appears that the concentrations in the groundwater have degraded sufficiently prior to
discharge such that petroleum hydrocarbons are not detectable in the surface water (SLR,
2011).
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The primary beneficial use aquifer in the vicinity of the Site occurs at depths of
approximately 215 to 245 feet bgs beneath the Site. Given the geology and hydrogeology
of the Site (i.e., the presence of the clay and cemented silty sand aquitard and the inferred
deep groundwater flow direction), it is considered highly unlikely that residual
concentrations of COCs in soil could affect water quality in the deep groundwater-
bearing zones. None of the data collected during the RI suggests that COCs have or will
migrate to deeper groundwater that is currently being used as a drinking water source.

3.6 Terrestrial Ecological Evaluation

A TEE is intended to assess potential risk to terrestrial plants and/or animals that live
entirely or primarily on affected land. A simplified TEE is required under MTCA to
assess potential ecological risk posed by the COC at the Site and to determine whether a
more detailed investigation of potential ecological risk is required. Aspect completed a
preliminary TEE for the Site in accordance with WAC 173-340-7491. A copy of the
completed Ecology VCP TEE Form is provided as Appendix D. The Site qualifies for a
TEE exclusion under WAC 173-340-7491(1)(a) (All soil contamination is, or will be, at
least 6 feet below the surface (or alternative depth if approved by Ecology), and
institutional controls are used to manage remaining contamination.). No further
evaluation of potential threats to terrestrial plants or animals from the Site is considered
warranted.
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4 Basis for Additional Remedial Action

As previously noted, following removal of the USTs in 1990, a cleanup action consisting
of excavation of gasoline-impacted soil was completed to the extent practicable in 1990
(SLR, 2011). This section presents the objectives and standards by which evaluation of
additional remedial action(s), beyond those already completed at the Site, will be
measured.

4.1 Remedial Action Objectives

Remedial action objectives (RAOs) established for the Site are intended to comply with
applicable environmental regulations and protect human health and the environment. The
Site-specific RAOs include the following:

* Protection from direct-contact and ingestion of petroleum-impacted soil;

* Protection from direct-contact and ingestion of petroleum-impacted shallow
perched groundwater;

* Protection of drinking water in the deep groundwater-bearing zone; and

* Protection of surface water for beneficial use.

4.2 Cleanup Standards

As defined in WAC 173-340-700, cleanup standards for the Site include establishing
cleanup levels and points of compliance at which those cleanup levels will be attained.
The following presents a discussion of the preliminary cleanup levels and points of
compliance for the Site.

4.2.1 Preliminary Cleanup Levels
Based on the exposure pathways described above (i.e., dermal contact with and/or
ingestion of soil and/or shallow perched groundwater), recommended cleanup levels for
the Site are MTCA Method A cleanup levels for soil and groundwater. Evaluation of
additional remedial action(s), beyond the remedial actions completed to date, will address
achievement of these recommended cleanup levels.
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4.2.2 Points of Compliance
The points of compliance are defined in WAC 173-340-200 as the locations where
cleanup levels established in accordance with WAC 173-340-720 through WAC 173-
340-760 will be attained to meet the requirements of MTCA. Once the cleanup levels
have been attained at the defined points of compliance, the Site is no longer considered to
be a threat to human health or the environment. Standard points of compliance which
address potential receptors via the exposure pathways that are complete are presented
below:

» Soil for protection from direct-contact: Ground surface to a depth of 15 feet
bgs; and

» Shallow perched groundwater for protection of drinking water and surface
water: Within the perched aquifer extending vertically from the uppermost level
of the saturated zone to the lowest depth potentially affected.

If it is not practicable to meet cleanup levels at the standard points of compliance
discussed above within a reasonable restoration time frame, a conditional point of
compliance for soil and/or groundwater may be established. Final points of compliance
for the Site will be subject to Ecology approval.
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5 Focused Feasibility Study

This section presents a screening of potential remedial technologies, the retained cleanup
action alternatives, and an evaluation of those alternatives.

The purpose of the FFS is to screen cleanup alternatives and eliminate those that are not
technically feasible, those whose costs are clearly disproportionate under WAC 173-340-
360(3)(e), or those that will substantially affect the ability of the existing tenant to utilize
the Site. In addition, the purpose of the FFS is to evaluate the most-advantageous
remediation technologies using bench- and pilot-scale testing, where applicable, to
recommend a final cleanup action for the Site in conformance with WAC 173-340-360
through 173-340-390. This FFS is intended to provide sufficient information to enable
selection of a final cleanup action. As previously noted, the final cleanup action will be
conducted independently under the Ecology VCP with the objective to obtain an NFA
determination for the Site.

5.1 Potential Remedial Technologies

Aspect identified and evaluated potential remediation technologies for the Site with
respect to the cleanup requirements set forth in MTCA and the RAOs and Cleanup
Standards presented in Section 4. Potential remedial technologies for addressing the
residual soil and groundwater impacts at the Site include the following:

* Ingtitutional Controls: Measures to limit or prohibit activities that may interfere
with the integrity of a cleanup action or result in exposure to hazardous
substances (i.e., limitations on the use of the property or resources such as an
environmental covenant or maintenance requirements for engineering controls).

* Engineering Controls: Containment and/or treatment systems that are designed
and constructed to prevent or limit the movement of, or the exposure to,
hazardous substances (i.e., asphalt or concrete paving/capping).

* Monitored Natural Attenuation (MNA): Monitoring the removal of
contaminants by natural processes (i.e., biodegradation).

* Soil Vapor Extraction: Extracting and treating contaminated soil vapor. Pilot
testing of this technology was completed.

* Air Sparging: Injecting air into contaminated groundwater to volatilize
contaminants. This technology is often implemented in conjunction with SVE.

* Enhanced Aerobic Biodegradation: Injecting an oxygen source and, if
necessary, bacteria to stimulate microbial biodegradation of contaminants.

* In Situ Chemical Oxidation: Injecting or mixing an oxidant, such as potassium
permanganate or sodium persulfate, into the soil which reacts with and destroys
contaminants.

* Dual-Phase Extraction (DPE): Extracting and treating impacted groundwater
and vapor. Pilot testing of this technology was completed.
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* Soil Excavation: Removal of impacted soil, followed by off-site disposal. This
technology was implemented to the extent practical for cleanup of impacted soils
during UST removal.

Each of these potential remedial technologies has been applied at sites with similar
conditions and chemical occurrences. Appendix E provides a general description of each
technology and their general applicability to comparable sites.

5.1.1 Screening of Potential Remedial Technologies
Preliminary screening of the potential remedial technologies based on effectiveness,
implementability, and comparative costs is shown in Table 5. The following potential
remedial technologies were retained for development as potential cleanup action
alternatives:

* Institutional and Engineering Controls
* Monitored Natural Attenuation

* In Situ Chemical Oxidation

» Soil Excavation

These remediation technologies which passed the initial screening were combined into
remedial alternatives and further evaluated in Section 5.3.

The following potential remedial technologies were not retained for development as
potential cleanup action alternatives:

* Air Sparging — Air sparging was not retained for further development as a
remedial alternative. The perched aquifer complexity and low aquifer
permeability, coupled with the transient nature of perched groundwater, would
make the implementability of air sparging and the recovery of sparged vapors
problematic at the Site.

* Enhanced Aerobic Biodegradation — Enhanced Aerobic Biodegradation was
not retained for further development as a remedial alternative primarily because
similar to air sparging, the perched aquifer complexity and low aquifer
permeability are considered critical factors that would make this technology
difficult to implement, and of likely limited effectiveness.

» Soil Vapor Extraction — An SVE pilot test was conducted at the Site between
December 2011 and January 2012 (SLR, 2012). An evaluation of SVE pilot
testing performance is included in Section 5.1.2 below. The evaluation confirms
that SVE is not a viable technology for remediation of impacted soil, and
therefore SVE was not retained for consideration.

* Dual-Phase Extraction — A DPE test was completed in conjunction with the
SVE pilot test between December 2011 and January 2012 (SLR, 2012). An
evaluation of the DPE pilot testing performance is included in Section 5.1.2
below. The evaluation confirms that the addition of groundwater extraction did
not significantly improve SVE mass recovery, and groundwater recovery rates
were very low. As such, DPE is not considered a viable technology for
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remediation of impacted soil and groundwater, and therefore was not retained for
consideration.

5.1.2 Evaluation of SVE and DPE Pilot Test Data

A series of four SVE tests were conducted by SLR using a standard SVE system, with
and without simultaneous removal of groundwater (DPE), between December 12, 2011
and January 5, 2012. A complete summary of the testing can be found in SLR’s report
included in Appendix F. These tests were designed to evaluate SVE and DPE as potential
remedial options for removing gasoline constituents from soil and groundwater. Both
laboratory samples and photoionization detector (PID) readings were collected over the
course of the testing. PID readings are affected by many factors, and therefore cannot
confidently be used as a surrogate for actual gasoline-range TPH vapor concentrations.
The laboratory analytical results were therefore used in evaluating SVE performance and
mass removal rates.

Soil vapor samples were collected during all four tests and were analyzed for a suite of
hydrocarbons including gasoline-range TPH by Northwest Method NWTPH-Gx. Test 1
was conducted at well SVE-1 without the removal of groundwater, and resulted in a
relatively low concentration of gasoline-range TPH in extracted vapor (i.e., 47 milligrams
per cubic meter [mg/m’] after 6 hours of operation). Test 3 was conducted on a
combination of MW-1 and MW-2, and confirmed that the MW-1 is not suitable for SVE.

The results from Tests 2 and 4 both indicate that pumping groundwater while extracting
vapor (i.e., DPE) from SVE-1 modestly improved removal of gasoline-range TPH. DPE
resulted in a lower water table, with a resulting increase in the removed volatile gasoline
constituents. The concentration of gasoline-range TPH in the vapor sample collected
from the blower influent line after 9 hours of DPE operation was 1,900 mg/m”.

During Test 4, two effluent samples were collected from the blower influent line. The
first was collected after 7 days of continuous DPE and had a gasoline-range TPH
concentration of 30 mg/m’. The second sample was collected 2 days after the DPE
system was restarted following a 4-day inadvertent shut-down. This second sample had a
measured gasoline-range TPH concentration of 180 mg/m’, which indicates that some
“rebound” of volatile compounds likely occurred in the subsurface during the 4-day
shutdown.

The SVE/DPE removal rate trend for the period from Test 2 through Test 4 was
evaluated using the gasoline-range TPH concentrations from effluent samples and the
respective airflows measured at the time of sampling. Due to the intermittent nature of
the testing, mass recovery was evaluated relative to the duration of sampling time from
individual test startups, as this provided the best assessment of how a continuously
operating system would perform.

Figure 4 provides a plot of measured effluent removal rates, using the duration of
sampling time from individual test startups (as opposed to a synchronous analysis). The
data collected from the SVE/DPE pilot tests indicate a relatively low starting mass
removal rate of approximately 3 pounds per day, with a subsequent logarithmic decay in
mass removal rate to very low recovery (0.14 pounds per day) after 7 days of operation.
This type of decay is typical of SVE systems, which is one reason why high initial
removal rates are a key to successful implementation of SVE. Based on evaluation of the
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SVE/DPE test performance, SVE and DPE were not retained as viable remedial
technologies.

5.2 Potential Cleanup Action Alternatives

As detailed in the Site UST Removal Report (AGI, 1991), following removal of the USTs
in 1990, a cleanup action consisting of excavation of gasoline-impacted soil was
completed to the extent practicable. Each of the cleanup action alternatives developed for
the Site include this soil cleanup action as the initial component.

Four retained cleanup action alternatives were fully evaluated for comparison with
MTCA criteria (WAC 173-340-350(8)). The four cleanup action alternatives are as
follows:

* Alternative 1 — Completed Soil Removal and No Additional Action;

* Alternative 2 — Completed Soil Removal and MNA with Environmental
Covenant with Institutional Controls;

* Alternative 3 — Completed Soil Removal and In Stu Chemical Oxidation; and
* Alternative 4 — Completed Soil Removal and Excavation and Off-Site Disposal.

A description of each of these cleanup action alternatives and corresponding evaluation,
based on the cleanup requirements set forth in MTCA, are provided in the following
subsection.

5.3 Evaluation of Potential Cleanup Action Alternatives

This FFS considers the requirements under WAC 173-340-350, Site-specific conditions,
and the criteria defined in WAC 173-340-360 for screening of potentially feasible
remedial alternatives for the Site. A cleanup action alternative must satisfy the following
threshold criteria, as specified in WAC 173-340-360(2):

*  Protect human health and the environment;

*  Comply with cleanup standards;

* Comply with applicable state and federal laws; and
* Provide for compliance monitoring.

These criteria represent the minimum standards for an acceptable cleanup action
alternative. In addition to meeting the threshold criteria, cleanup action alternatives under
MTCA will also:

* Use permanent solutions to the maximum extent practicable;
e Provide for a reasonable restoration timeframe, and
* Consider public concerns.

Evaluation of each of the cleanup action alternatives is provided below. FFS-level cost
estimates for each alternative were calculated in accordance with U.S. Environmental
Protection Agency (EPA) cost estimating guidance and professional experience with
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similar projects (EPA, 2000). The cost for Alternative 2 was calculated as net present
value (NPV) assuming a discount rate of 4 percent for a 15-year period. If long-term
monitoring were to extend past this period, the NPV costs for monitoring after 15 years
would be negligible. Cost estimate details and assumptions are provided in Tables 6
through 8.

5.3.1 Alternative 1 — Completed Soil Removal and No Additional

Action

This alternative includes no additional action beyond the soil cleanup action completed in
1990. Though not implementable from a regulatory perspective, this alternative has zero
cost and provides a baseline against which to compare other alternatives.

5.3.2 Alternative 2 — Completed Soil Removal and MNA with

Environmental Covenant with Institutional Controls
This alternative includes MNA with an environmental covenant. Specifically, this
alternative would include:

* The soil removal action completed in 1990 which significantly reduced the mass
of COCs in the proximal source area.

*  MNA to reduce concentrations of COCs in soil and shallow groundwater through
biodegradation, volatilization, and other naturally occurring processes.

* An environmental covenant (filed with the property deed) incorporating
institutional controls to prevent exposure to residual concentrations of COCs in
soil or shallow perched groundwater, and a groundwater monitoring plan to
document the progress on MNA in reducing COC concentrations.

This alternative highly implementable and economical, poses very little short-term risk,
and is minimally disruptive to the operations of the OWSI facility. The potential for
human exposure through direct-contact or ingestion of soil with residual concentrations
of COCs under this alternative is prevented through institutional controls and restrictions
on excavation or subsurface penetration established in the environmental covenant

The potential for human exposure through direct-contact or ingestion of COCs in shallow
groundwater is prevented under this alternative through a restriction on shallow
groundwater use in the environmental covenant, even though shallow perched water-
bearing zone is not currently used for drinking water, and is a not expected to be a future
source. The MNA component of this alternative provides for monitoring of the natural
degradation of dissolved phase COCs in shallow perched groundwater.

This cleanup alternative would likely eventually achieve the proposed cleanup levels for
the Site, complies with applicable State and Federal laws, provides for performance and
compliance monitoring, and considers public concerns. This cleanup alternative would
also eventually result in a permanent solution. Based on Aspect’s previous experience on
similar sites, groundwater monitoring to assess the progress of MNA on reducing
dissolved concentrations of COCs in groundwater would be required over an extended
period of time. At achievement of groundwater compliance, soil confirmation sampling
would also likely be required.
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The estimated cost of this alternative is $130,000 (Table 6). Restoration time frame is
estimated at 15 years.

5.3.3 Alternative 3 — Completed Soil Removal and In Situ Chemical

Oxidation
This alternative includes the following components:

* |n Situ chemical oxidation to reduce concentrations of COCs in shallow soil and
perched groundwater to below MTCA Method A cleanup levels.

The in situ chemical oxidation component is estimated to include injection of a chemical
oxidant at up to 20 permanent injection wells spaced approximately 15 feet apart to treat
up to a 20-feet-thick zone of impacted soil within the mapped area of impacts. Seven
separate injection events are scoped in this alternative. Injection-point spacing is an
estimation based on Regenesis documentation.

The in situ chemical oxidation technology will require bench-scale and/or pilot testing to
evaluate its potential effectiveness, select the appropriate oxidant, and design an injection
program. Based on a preliminary estimate of the total mass of TPH in soil (approximately
880 pounds), approximately 28,000 pounds of RegenOx, a chemical oxidant supplied by
Regenesis will be required over the seven injection events. Periodic post-injection
protection groundwater monitoring would also be required to confirm that groundwater
quality achieves compliance with MTCA Method A cleanup levels.

Assuming successful bench scale testing, this cleanup alternative would likely achieve
the proposed cleanup levels for the Site. It complies with applicable State and Federal
laws, provides for performance and compliance monitoring, and considers public
concerns. This cleanup alternative would also eventually result in a permanent solution.
Based on Aspect’s previous experience on similar sites, groundwater monitoring to assess
the progress of in situ chemical oxidation on reducing dissolved concentrations of COCs
in groundwater would be required over an approximate 5-year period.

The estimated cost of this alternative is $650,000 (Table 7). Restoration time frame is
estimated at 5 years.

5.3.4 Alternative 4 — Completed Soil Removal and Excavation and
Off-Site Disposal

This alternative includes soil excavation to address residual concentrations of COCs in
soil above the shallow perched groundwater-bearing zone, and follow-up groundwater
monitoring to confirm that MNA reduces residual concentrations of COCs in shallow
groundwater to below MTCA Method A cleanup levels. The excavation component of
this alternative would require demolition of the existing garage building, excavation and
off-Site disposal of residual gasoline-impacted soil, and construction of a new garage
building.

As noted in Section 3.3.1, residual gasoline-impacted soil is expected to occur beneath
the garage building from below approximately 10 feet bgs to the perched groundwater
table at depths ranging from approximately 20 to 41 feet bgs (SLR, 2011). Based on the
results of the RI activities, the estimated area of impacted soil covers an area of
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approximately 3,140 square feet (see Figure 7 of the Additional Investigation Report;
SLR, 2011). This alternative includes excavation of approximately 12,000 bank cubic
yards of soil, including overburden and gasoline-impacted soil. Scoping of this
alternative assumes the excavation can be completed by sloping, and without shoring.
Shoring would add significantly to both the complexity and cost of implementation.

During excavation, overburden would be stockpiled, tested, and reused as backfill.
Gasoline-impacted soil with COC concentrations above MTCA Method A cleanup levels
would be transported off-site for disposal at a permitted landfill. Periodic post-excavation
groundwater monitoring would also be required to confirm that shallow perched
groundwater quality achieves compliance with MTCA Method A cleanup levels.

This cleanup alternative would likely achieve the proposed cleanup levels for the Site. It
complies with applicable State and Federal laws, provides for performance and
compliance monitoring, and considers public concerns. This cleanup alternative would
also eventually result in a permanent solution. Based on Aspect’s previous experience on
similar sites, groundwater monitoring to assess post-excavation attenuation of residual
COCs in groundwater would be required over an approximate 3-year period.

The estimated cost of this alternative is $1,250,000 (Table 8). Restoration time frame is
estimated at 4 years.

5.4 Disproportionate Cost Analysis

A disproportionate cost analysis (DCA) was completed in accordance with WAC
173-340-360. The DCA provides a means to balance the cost to benefit associated with
an alternative and allows for elimination of alternatives for which the incremental costs
are disproportionate relative to the benefits. The DCA for the retained four alternatives is
presented in Table 9. Figure 5 provides a graphical presentation of the cost to overall
alternative ranking (e.g.: benefit) comparison for each of the four alternatives. The
criteria used to qualitatively evaluate potentially applicable cleanup alternatives in the
DCA were derived from WAC 173-340-360(3)(f). These criteria, which were assigned
weighting factors in Table 9 in accordance with applicable Ecology guidance, include:

* Protectiveness: Overall protectiveness of human health and the environment,
including the degree to which existing risks are reduced, the time required to
reduce risk at the Site and attain cleanup standards, on-Site risks resulting from
implementing the alternative, and the improvement of overall environmental
quality.

* Permanence: The degree to which the alternative permanently reduces the
toxicity, mobility, or volume of hazardous substances, including the adequacy of
the alternative in destroying the hazardous substances, the reduction or
elimination of hazardous substance releases and sources of releases, the degree of
irreversibility of the waste treatment process, and the characteristics and quantity
of treatment residuals generated.

* Long-term effectiveness: Long-term effectiveness includes the degree of
certainty that the alternative will be successful, the reliability of the alternative
during the period of time that hazardous substances are expected to remain on the
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Site at concentrations that exceed cleanup levels, and the magnitude of residual
risk with the alternative in place.

* Management of short-term risks: The risk to human health and the
environment associated with the alternative during construction and
implementation, and the effectiveness of measures that will be taken to manage
such risks.

» Technical and administrative implementability: Ability to be implemented,
including consideration of whether the alternative is technically feasible,
administrative and regulatory requirements, permitting, scheduling, size,
complexity, monitoring requirements, and access.

* Consideration of public concerns: Whether the community has concerns
regarding the alternative and, if so, the extent to which the alternative addresses
those concerns. This process involves concerns from individuals, community
groups, local governments, federal and state agencies, or any other organization
that may have an interest in or knowledge of the Site.

* Cost: The cost to implement the alternative, including the cost of construction,
the net present value of any long-term costs, and Ecology oversight costs.
Long-term costs include operation and maintenance, monitoring, and reporting
costs.

The Site DCA documented in Table 9 and Figure 5 assigns each alternative an overall
MTCA benefit ranking on a scale of 1 to 10, with 1 representing the lowest
protectiveness, permanence, effectiveness, risk, implementability, and greatest level of
public concern. The evaluated alternatives for the Site are ranked as follows:

* Alternative1l - Completed Soil Removal and No Additional Action: This
alternative was assigned an overall MTCA benefit ranking value of 4.7. The
estimated cost of implementation is $0;

» Alternative 2 — Completed Soil Removal and MNA with Environmental
Covenant with Institutional Controls: This alternative was assigned an overall
MTCA benefit ranking value of 7.1. The estimated cost of implementation is
$130,000;

* Alternative 3— Completed Soil Removal and In-Situ Chemical Oxidation:
This alternative was assigned an overall MTCA benefit ranking value of 7.2. The
estimated cost of implementation is $650,000; and

* Alternative 4 — Completed Soil Removal and Excavation with Off-Site
Disposal: This alternative was assigned an overall MTCA benefit ranking value
of 7.5. The estimated cost of implementation is $1,250,000.
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As shown on Figure 5, Alternatives 2, 3 and 4 have essentially comparable benefit
rankings. Alternative 3 provides a nominal net 1% incremental benefit over Alternative 2,
and Alternative 4 provides a nominal net benefit of 4% over Alternative 2. Despite these
limited incremental benefits, the costs to implement Alternatives 3 and 4 range from
approximately 6 times (Alternative 3) to ten times (Alternative 4) the cost for
implementation of Alternative 2. Based on the comparable protectiveness and
effectiveness provided by Alternative 2, and disproportionate cost of the nominal
incremental benefits provided by either Alternatives 3 or 4, Alternative 2 is identified as
the preferred alternative.
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6 Summary of Preferred Cleanup Action

The preferred cleanup action alternative for the Site is Cleanup Alternative 2 —
Completed Soil Removal and MNA with Environmental Covenant with Institutional
Controls. This cleanup action would be conducted independently under the Ecology VCP
with the long-term objective of obtaining an NFA determination for the Site.

Alternative 2, as the recommended cleanup action for this Site, would include the specific
elements detailed below.

* Institutional Controls: These would be incorporated into an environmental
covenant filed with the deed on the property. The covenant would restrict certain
activities that could cause exposure to impacted soils or groundwater, or result in
unacceptable mobilization of subsurface COCs. Non-commercial land uses would
also be prohibited by the covenant unless and until a new analysis of remedial
alternatives is prepared and Ecology approves additional cleanup actions
designed to protect public health and the environmental under non-commercial
land use scenarios.

* COC Monitoring Program: The covenant would include a groundwater
sampling plan addressing implementation of an MNA groundwater sampling
program to document the progress of natural attenuation of residual COCs. The
groundwater sampling plan would include sampling of the selected existing wells
on an annual basis, with analysis for TPH as gasoline and BTEX compounds.
After groundwater compliance is achieved, the covenant would also likely
include a requirement for confirmation of COC attenuation in soil as a
prerequisite to removal of the environmental covenant and issuance of an NFA
letter.

Based on the results of the DCA, the recommended cleanup action alternative for the Site
is Cleanup Alternative 2 — Completed Soil Removal and MNA with Environmental
Covenant with Institutional Controls.
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Limitations

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

All reports prepared by Aspect for the Client apply only to the services described in the
Agreement(s) with the Client. Any use or reuse by any party other than the Client is at the
sole risk of that party, and without liability to Aspect. Aspect’s original files/reports shall
govern in the event of any dispute regarding the content of electronic documents
furnished to others.
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Table 1 - Summary of Groundwater Elevation Data

Olympic Water and Sewer, Inc. Site

781 Walker Way, Port Ludlow, Washington

Top of Casing Depth to Groundwater
. a Date b .
Well Number Elevation Groundwater Elevation

Measured

(feet) (feet) (feet)

06/14/10 41.33 252.69

MW-1 294.02 10/20/10 40.30 253.72

04/08/11 36.98 257.04

06/14/10 39.63 254.16

MW-2 293.79 10/20/10 40.71 253.08

04/08/11 36.90 256.89

06/14/10 25.19 264.18

MW-3 289.37 10/20/10 28.70 260.67

04/08/11 23.02 266.35

06/14/10 23.92 271.41

MW-4 295.33 10/20/10 26.67 268.66

04/08/11 21.95 273.38

MW-5° 299.40 04/08/11 23.55 275.85

SVE-1 294.41 04/08/11 21.22 273.19

SVE-2 293.87 04/08/11 19.80 274.07

Notes:

®Top of casing elevations were surveyed relative to the NAVD 88 datum.
bDepth to groundwater measured in feet below top of PVC casing.

“The top of the casing of MW-5 is 2.92 feet above the ground surface. All of the other

wells and the soil vapor extraction points are flush-grade completions.

Aspect Consulting

9/24/2013

W:\130046 OPG Port Ludlow Property\Deliverables\FFS\Agency Draft\Tables\OWSI FFS Tables.xIsx

DRAFT

Table 1

Focused Feasibility Study
Page 1 of 1



Table 2 - Summary of June 21, 2013 Sub-Slab DRAFT
Soil Vapor Sampling Results

Olympic Water and Sewer, Inc. Site
781 Walker Way, Port Ludlow, Washington

s i’;’ Site—Speci_fic
s & (2, 53\: § Commercial
2 - £c - SuLbag?altfsseoil
o > o = = MTCA
g‘ _% . _% " = = ‘g 'g Method B s Vapor
3 S L0 = 2 ? = =) =% Indoor Air creening
Sample ID g Analyte 828 5 4 e T c CuL Level *°
C, - C; Aliphatic Hydrocarbons'? NC pg/m3 110 110.02 28 2,700 59,063
APH C, - C,, Aliphatic Hydrocarbons'* NC ug/m3 2,100 2100.38 14 140 3,063
C, - C4, Aromatic Hydrocarbons NC Hg/m3 42 42.01 3.5 180 3,938
Methyl tert-Butyl Ether C Hg/m3 ND 0.70 9.6 960
n-Hexane NC ug/m3 ND 0.70 320 7,000
1,2-Dichloroethane C ug/m3 ND 0.70 0.096 9.6
Benzene C Hg/m3 ND 0.70 0.32 32.0
VP-1-062113 Toluene NC Hg/m3 9.8 9.80 0.70 2,200 48,125
TO15 1,2-Dibromoethane (EDB) C Hg/m3 ND 0.70 0.01 1.1
Ethylbenzene NC ug/m3 32 3.20 0.70 460 10,063
m,p-Xylenes NC Hg/m3 15 15.00 1.4 46 1,006
0-Xylene NC Hg/m3 4.4 4.40 0.70 46 1,006
1,3,5-Trimethylbenzene NC ug/m3 24 2.40 0.70 27 59
1,2,4-Trimethylbenzene NC Hg/m3 7.7 7.70 0.70 27 59
Naphthalene NC pg/m3 1.2 1.20 0.70 1.4 31
Tracer Helium ppmV 180 28 - -
C; - C, Aliphatic Hydrocarbons'? NC ug/m3 100 27 2,700 59,063
APH C, - C,, Aliphatic Hydrocarbons'* NC pg/m3 790 14 140 3,063
C, - C,, Aromatic Hydrocarbons NC ug/m3 16 3.4 180 3,938
Methyl tert-Butyl Ether C Hg/m3 ND 0.68 9.6 960
n-Hexane NC ug/m3 ND 0.68 320 7,000
1,2-Dichloroethane C pg/m3 ND 0.68 0.10 9.6
Benzene C Hg/m3 ND 0.68 0.32 32.0
VP.2.062113 Toluene NC Hg/m3 12 0.68 2,200 48,125
TO15 1,2-Dibromoethane (EDB) C Hg/m3 ND 0.68 0.01 1.1
Ethylbenzene NC Hg/m3 10 0.68 460 10,063
m,p-Xylenes NC ug/m3 45 1.4 46 1,006
o-Xylene NC pHg/m3 28 0.68 46 1,006
1,3,5-Trimethylbenzene NC ug/m3 1.60 0.68 27 59
1,2,4-Trimethylbenzene NC Hg/m3 35 0.68 27 59
Naphthalene NC ug/m3 ND 0.68 1.4 31
Tracer Helium ppmV ND 27 - -
Notes:

Significant non-petroleum related peaks are subtracted from the APH hydrocarbon range areas when present.

1Hydrocarbon Range data from total ion chromatogram excluding any internal/tuning standards eluting in that range.

2Cs-Cg Aliphatic Hydrocarbons exclude the concentration of Target APH analytes eluting in that range.

3Cq-C4, Aliphatic Hydrocarbons exclude concentration of Target APH Analytes eluting in that range and concentration of G-C,o Aromatic Hydrocarbons.

“Conservative cross-slab attenuation factor of 10, per Ecology's Draft Guidance for Evaluating Soil Vapor Intrusion in Washington State (2009).

Ssite-specific correction for adult worker exposure scenario, calculated in accordance with WAC 173-340-750 and Ecology'sDraft Guidance for Evaluating Soil Vapor Intrusion in Washington
State (2009).

Aspect Consulting Table 2
9/24/2013 Focused Feasibility Study
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Table 3 - Summary of Soil Analytical Data
Olympic Water and Sewer, Inc. Site
781 Walker Way, Port Ludlow, Washington

DRAFT

Approximate Analytical Results (mg/kQg)
Soil Boring Sample Name Date Sample Total Gasoline-
Number Collected Depth Benzene? | Toluene® | Ethylbenzene® | Naphthalene® | range Lead®

(feet) Xylenes TPHb
MTCA Method A Cleanup Levels® 0.03 7 6 9 5 30 250
SVE-1 SVE1-14 04/04/11 14 t0 14.3 <0.02 0.04 <0.02 0.074 NA <2.0
SVE-2 SVE2-20 04/04/11 20 t0 20.5 <0.02 0.64 0.55 1.50 NA 110
SB-1 SB1-35 04/04/11 3510 35.5 <0.02 <0.02 <0.02 <0.06 NA <2.0
MW-5 MW5-25 04/06/11 2510 25.5 <0.02 <0.02 <0.02 <0.06 NA <2.0
MW-1B MW1-24.5-25 04/14/10 24510 25 0.49 5.70 1.20 6.70 0.58 140 111
MW-1 MW-1-40 06/08/10 40 to 40.3 <0.03 <0.05 <0.05 <0.15 <0.05 <2 NA
MW-1 MW1-55 06/08/10 55 to 55.5 <0.03 <0.05 <0.05 <0.15 <0.05 <2 NA
MW-2 MW2-40 06/09/10 40 to 40.3 21° 0.062 0.11 0.066 <0.05 2.90 NA
MW-2 MW2-55.5 06/09/10 | 55.5t055.8 .21° <0.05 <0.05 <0.15 <0.05 <2 NA
MW-3 MW-3-30.5 06/09/10 | 30.5to0 30.9 <0.03 <0.05 <0.05 <0.15 <0.05 <2 NA
MW-3 MW3-45.5 06/10/10 | 45.5t045.9 0.036' <0.05 <0.05 <0.15 <0.05 <2 NA
MW-4 MW4-31 06/10/10 30.5t0 31 <0.03 <0.05 <0.05 <0.15 <0.05 <2 NA
MW-4 MW4-55 06/11/10 55 to 55.5 <0.03 <0.05 <0.05 <0.15 <0.05 <2 NA
Notes:
mg/kg = milligrams per kilogram (ppm).
Values in bold exceed the soil cleanup levels.
NA = Not analyzed.
TPH = Total Petroleum Hydrocarbons
®Benzene, toluene, ethylbenzene, total xylenes (BTEX), and naphthalene by EPA Method 8021B.
bGasoline-range TPH by Northwest Method NWTPH-Gx or 8260c.
‘Lead by EPA Method 200.8.
dChapter 173-340 WAC, Model Toxics Control Act (MTCA) Cleanup Regulation, Method A Cleanup Levels. Amended 2007.
®The benzene concentration in this sample likely reflects dissolved benzene in pore water rather than benzene adsorbed to the soil.
All data from this table is from Site Characterization Report, Olympic Water & Sewer, Inc. Property, 781 Walker Way, Port Ludlow, Washington
dated December 17, 2010 prepared by SLR and Additional Investigation Report, Olympic Water & Sewer, Inc. Property, 781 Walker Way, Port
Ludlow, Washington dated August 2, 2011, prepared by SLR.
Aspect Consulting Table 3
9/24/2013 Focused Feasibility Study
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Table 4 - Summary of Groundwater Analytical Data
Olympic Water and Sewer, Inc. Site
781 Walker Way, Port Ludlow, Washington

DRAFT

Analytical Results (ug/L)
Date -
Well Number Collected Gasoline-range B b | o o | Ethvib ,| Total Naphthalene® | MTBE® EDC EDBE Total
TPH? enzene oluene ylbenzene Xylenesb aphthalene Lead®

MTCA Method A Cleanup Levels® 800 5 1,000 700 1,000 160" 20 5 0.01 15
06/14/10 990 110 45 1.10 186 <1 <1 <1 <0.01 <1

MW-1 10/20/10 1,900 520 140 110 221 15 NA NA NA NA
04/07/11 3,000 530 82 160 120 NA NA NA NA NA

06/14/10 8,400 2,100 620 960 650 100 <1 <1 <0.01 <1

MW-2 10/20/10 3,900 1,300 290 430 530 35 NA NA NA NA
04/07/11 5,600 500 730 160 410 NA NA NA NA NA

06/14/10 <100 0.36 <1 <1 <3 <1 <1 <1 <0.01 <1

MW-3 10/20/10 <100 <0.35 <1 <1 <3 <1 NA NA NA NA
04/07/11 <100 <1 <1 <1 <3 NA NA NA NA NA

06/14/10 <100 <0.35 <1 <1 <3 <1 <1 <1 <0.01 <1

MW-4 10/20/10 <100 <0.35 <1 <1 <3 <1 NA NA NA NA
04/08/11 380 5.30 75 13 47 NA NA NA NA NA

MW-5 04/08/11 220 3.40 43 7.80 25 NA NA NA NA NA
SVE-1 04/07/11 34,000 550 5,700 850 3,300 NA NA NA NA NA
SVE-2 04/07/11 2,000 5.0 14 18 35 NA NA NA NA NA

Notes:

Hg/L = micrograms per liter (ppb).

Values shaded and in bold exceed the groundwater cleanup levels.

NA = Not analyzed.

®Gasoline-range TPH by Northwest Method NWTPH-Gx or 8260c..
®Benzene, toluene, ethylbenzene, and total xylenes (BTEX), naphthalene, methyl tertiary butyl ether (MTBE), and 1,2-dichloroethane (EDC) by EPA Method 8260C, or BTEX

¢1,2-dibromoethane (EDB) by EPA Method 8011 Modified.

“Total lead by EPA Method 200.8.
®Chapter 173-340 WAC, Model Toxics Control Act (MTCA) Cleanup Regulation, Method A Cleanup Levels. Amended 2007.

The cleanup level is the total value for naphthalene, 1-methyl naphthalene, and 2-methyl naphthalene.

Data from this table is from Site Characterization Report, Olympic Water & Sewer, Inc. Property, 781 Walker Way, Port Ludlow, Washington dated December 17, 2010
prepared by SLR and Additional Investigation Report, Olympic Water & Sewer, Inc. Property, 781 Walker Way, Port Ludlow, Washington dated August 2, 2011, prepared by

SLR.

Aspect Consulting
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Table 5 - Preliminary Screening of Remedial Technologies DRAFT
Olympic Water and Sewer, Inc. Site
781 Walker Way, Port Ludlow, Washington

Remedial Technology Effectiveness | Implementability | Comparative Cost |Screening Result

Institutional Controls low high low Retained

Engineering Controls low high low Retained

Monitored Natural Attenuation medium high low Retained

Soil Vapor Ext_ract|on and Dual- low low medium Not Retained

Phase Extraction

Air Sparging low medium medium Not Retained

Enhanced Aerobic Biodegradation low low medium Not Retained

In-Situ Chemical Oxidation medium medium medium Retained

Soil Excavation high low high Retained
Aspect Consulting, LLC Table 5
9/24/2013 Focused Feasibility Study
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Table 6 - Alternative 2 Cost Estimate - Completed Soil Removal
and MNA with Environmental Covenant with Institutional Controls

Olympic Water and Sewer, Inc. Site
781 Walker Way, Port Ludlow, Washington

DRAFT

Site:

Key Assumptions:

Remedial Action Description:

Olympic Water and Sewer, Inc.

Completed Soil Removal and MNA with Environmental Covenant with Institutional Controls

Annual groundwater and surface water monitoring required
Future costs are adjusted to present value using a discount rate of 4 percent
Environmental covenant required for soil and shallow groundwater

Item Quantity Unit Unit Cost Est. Cost

Professional Services

project management 20% $ 75592 § 15,118 Planning and reporting

remedial design 1ls $ 3500 $ 3,500 Develop monitoring plan

environmental covenant 1ls $ 10,000 $ 10,000 Covenant for soil and shallow groundwater
Subtotal $ 28,618
Monitoring

5 shallow wells, Well #2, and 1 surface water

Groundwater for 15 years 15 ea $ 5,000 $ 55,592 sample per event

confirmation soil sampling 1ls $ 20,000 $ 20,000 upon completion of active remediatior
Subtotal $ 75,592
Contingency 25% $ 26,053 25% scope and restoration time frame contingency
Total Estimated Cost $ 130,000 (rounded to the nearest $10,000)

Notes:
ea = each
Is = lump sum

Aspect Consulting
9/24/2013
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Table 7 - Alternative 3 Cost Estimate - Completed Soil Removal

and In Situ Chemical Oxidation
Olympic Water and Sewer, Inc. Site
781 Walker Way, Port Ludlow, Washington

DRAFT

Site: Olympic Water and Sewer, Inc.
Remedial Action Description: Completed Soil Removal and In Situ Chemical Oxidation
Key Assumptions: Average TPH-gas concentration in soil = 125 mg/kg
Area of impacts = 3,200 sq ft
Treatment thickness = 20 ft
Average soil density = 110 Ib/cu ft
Oxidant requirements estimated using:
Principles of Chemical Oxidation Technology, Design and Application Manual, V.3.0 (Regenesis, 2010)
Item Quantity Unit__Unit Cost Est. Cost  Notes
Professional Services
project mgmt 6% $ 387,400 $ 23,244 percentage of capital and monitoring costs
remedial design 12% $ 295,400 $ 35,448 percentage of capital costs
construction mgmt 8% $ 295,400 $ 23,632 percentage of capital costs
Subtotal $ 82,324
ISCO Pilot Test
install injection wells 3ea $ 8,000 $ 24,000
injection event 2day $ 2500 $ 5,000
Regen-Ox amendment 600 Ib $ 150 $ 900 assumes 200 Ibs per injection well
Subtotal $ 29,900
In Situ Chemical Oxidation
install injection wells 17 ea $ 8,000 $ 136,000
injection events 7week $ 12,500 $ 87,500 7 events (20 wells total, inject 5 wells per day)
Regen-Ox Amendment 28000 Ib $ 150 $ 42,000 estimated using Regenesis design guidelines
Subtotal $ 265,500
Monitoring
quarterly groundwater sampling 5yr $ 12,000 $ 60,000 5 wells quarterly to monitor performance and confirmation
confirmation soil sampling 1lls $ 20,000 $ 20,000 upon completion of active remediation
well abandonment 1ls $ 12,000 $ 12,000
Subtotal $ 92,000
Tax 9.5% $ 28,063 Washington Sales Tax (applied to capital costs)
Contingency 30% $ 149,336 25% scope and restoration time frame contingency
Total Estimated Cost $ 650,000 (rounded to the nearest $10,000)

Notes:

ea = each

Ib = pound

Is = lump sum
yr = year

Aspect Consulting
9/24/2013
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Table 8 - Alternative 4 Cost Estimate - Completed Soil Removal

and Excavation and Off-Site Disposal
Olympic Water and Sewer, Inc. Site
781 Walker Way, Port Ludlow, Washington

DRAFT

Site: Olympic Water and Sewer, Inc.
Remedial Action Description: Completed Soil Removal and Excavation and Off-Site Disposal
Cost Estimate Accuracy: Feasibility Level (+50/-30 percent)
Key Assumptions: 4,225 square foot area (65 feet by 65 feet) excavated to 40 foot depth
3/4:1 (H:V) sloped excavation, no shoring required
Area of impacted soil = 3,200 sq ft
Overburden average thickness = 15 feet
Impacted zone thickness = 25 ft
Average soil density = 110 Ib/cu ft
Clean overburden and soil from sloping excavation reused for backfill
Costs for tree restoration are not included
Item Quantity Unit  Unit Cost Total Cost  Notes
Professional Services
project mgmt 6% $ 773,738 $ 46,424 percentage of capital and monitoring costs
remedial design 6% $ 705,738 $ 42,344 permitting, planning, geotechnical engineering
construction mgmt 4% $ 705,738 _$ 28,230 percentage of capital costs
Subtotal $ 116,998
Soil Excavation
mobilization/demobilization lls $ 10,000 $ 10,000 recent project experience
building demo and disposal 26680 cf $ 040 $ 10,672 RSMeans for building demo/recent project experience *
tree removal 0.l1acre $ 10430 $ 1,043 RSMeans for clearing and grubbing up to 12" trees *
decommission/replace monitoring wells 3ea $ 7,500 $ 22,500 MW-1, MW-2, MW-5
excavation/loading/stockpiling 12037 bcy  $ 4 $ 48,148 RSMeans for bulk excavation and loading *
PCS hauling and disposal 6455 ton $ 50 $ 322,743 Local current pricing
dewatering during excavation 1lls $ 10,000 $ 10,000 estimate for pumps, storage, labor
impacted water disposal 5000 gal $ 040 $ 2,000 Local current pricing
purchase and import clean backfill 7000 ton $ 10 $ 70,000 Local current pricing
place and compact clean backfill 15046 bcy $ 5 % 75,231 RSMeans for backfill plus compaction *
replace building 1334 sf $ 100 $ 133,400 engineer estimate
Subtotal $ 705,738
Monitoring
quarterly groundwater sampling 3yr $ 12,000 $ 36,000 5 wells quarterly to monitor performance and confirmation
confirmation soil sampling 1ls $ 20,000 $ 20,000
well abandonment 1ls $ 12,000 $ 12,000
Subtotal $ 68,000
Tax 9.5% $ 67,045 Washington Sales Tax (applied to capital costs)
Contingency 30% $ 287,334 Volume and implementation contingency
Total Estimated Cost $ 1,250,000 (rounded to the nearest $10,000)
Notes:
! Unit cost estimates from rsmeansonline.com
acre = acres
bey = bank cubic yard
ea = each
gal = gallons
Is = lump sum
sf = square foot
yr = year
Aspect Consulting Table 8
9/24/2013 Focused Feasibility Study
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Table 9 - Summary of Alternatives Evaluation

Olympic Water and Sewer, Inc. Site

781 Walker Way, Port Ludlow, Washington

Alternative Number

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Description

No Additional Action

Completed Soil Removal and MNA with
Environmental Covenant with Institutional
Controls

Completed Soil Removal and In Situ Chemical
Oxidation

Completed Soil Removal and Excavation and Off-
Site Disposal

Overall Alternative Ranking

4.7

7.1

7.2

7.5

Compliance with MTCA Threshold Criteria

Protection of Human Health
and the Environment

Potentially not, since it includes no covenant to
prevent exposure to soil or groundwater

Yes — Alternative will protect human health and
the environment.

Yes — Alternative will protect human health and
the environment.

Yes — Alternative will protect human health and
the environment.

Compliance with Cleanup
Standards

Long restoration time since no active measures are
used for soil of groundwater not complying with
cleanup standards.

Yes — However, long restoration time since no
active measures are used for soils not
complying with cleanup standards.

Yes — Active remedial measures are used for
soils not complying with cleanup standards.

Yes — Active remedial measures are used for
soils not complying with cleanup standards.

Compliance with Applicable
State and Federal Laws

No — Alternative includes no monitoring or
environmental covenant.

Yes — Alternative complies with applicable
laws.

Yes — Alternative complies with applicable laws.

Yes — Alternative complies with applicable laws.

Provision for Compliance
Monitoring

None

Yes — Alternative includes provisions for
compliance monitoring.

Yes — Alternative includes provisions for
compliance monitoring.

Yes — Alternative includes provisions for
compliance monitoring.

Restoration Time Frame

Potentially greater than 15 years

Potentially greater than 15 years

Minimum of 4 years

Minimum of 3 years

Evaluation Criteria

Protectiveness
(30% Weighted Factor):

2
Potentially not protective of exposure pathways.

8
Protective of exposure pathways through use
of institutional controls/environmental
covenant.

8
Protective of exposure pathways, some risk since
the technology untested at the Site.

9
Highest degree of assurance for protection of
identified exposure pathways.

Permanence
(20% Weighted Factor):

5
Natural attenuation will reduce the volume and
concentration of residual impacted soil and
groundwater over an extended restoration time
frame.

5
Natural attenuation will reduce the volume and
concentration of residual impacted soil and
groundwater over an extended restoration time
frame.

Z
Volume and concentration of residual impacted
soil and groundwater is reduced; technology less
certain than Alternative 4 because it is unproven
at the Site.

9
Highest degree of assurance for reduction short
term reduction in volume and concentration of
residual impacted soil and groundwater.

Long-Term Effectiveness
(20% Weighted Factor):

4
Relies on natural attenuation to reduce the volume
and concentration of residual impacted soil and
groundwater over an extended restoration time
frame.

6
Relies on natural attenuation to reduce the
volume and concentration of residual impacted
soil and groundwater over an extended
restoration time frame. Exposures prevented
through institutional controls/environmental
covenant.

Z
Destroys petroleum compounds in soil and
groundwater. Some implementation risk since
technology is untested at the Site.

9
Soil removal coupled with groundwater natural
attenuation is a proven effective remedial
approach at petroleum sites.

Short-Term Risk Management
(10% Weighted Factor):

9
No short term risk, since alternative involves no
construction.

9
No short term risk, since alternative involves no
construction.

7
This alternative poses a moderate amount of risk
from drilling and construction activities.

5
This alternative poses the highest risk short term
from heavy construction activities, excavation
work, and truck traffic.

(10% Weighted Factor):

Likely concerns over lack of monitoring or
institutional controls.

Potential concerns over extended restoration
time frame.

Potential concerns over moderate disruption and
inconvenience to local residents.

Implementability 10 9 6 3
(10% Weighted Factor): High implementability. High implementability. Requires recording of  |Requires drilling wells inside building, drilling is  [Implementation is complicated by need to
covenant, and implementation of monitoring limited by very dense soils, application is demolish building, management of deep
program and institutional controls. untested at the Site. unshored excavation, limitations on equipment,
truck, and overburden staging, and construction
of a new building.
Public Concerns 4 7 7 4

Likely significant concerns over disruption, noise,
and inconvenience to local residents.

Cost

$0

$130,000

$650,000

$1,250,000

Notes:

For each evaluation criterion, technologies are ranked on a scale of 1 to 10, with 1 representing the lowest protectiveness, permanence, effectiveness, risk and implementability, or greatest level of public concern.

Aspect Consulting
9/24/2013
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Olympic Water and Sewer, Inc. Site DRAFT

Testing Data Summary
Days of continuous SVE SVE Airflow Rate in
operation with groundwater [Standard Cubic Laboratory Result for |GRO Removal Rate
Sample Date removal feet/minute GRO in mg/meter®  |(Ibs/day)
Test2-Sample2 12/13/2011 0.375 18 1900 3.07
Test4-Sample2 1/5/2012 2 75 180 1.21
Test4-Samplel 12/29/2011 7 53 30 0.14

GRO Removal rate vs SVE Operational Time

4.00 \
3.50 \‘
3.00

\ y =-1.008In(x) + 2.034
2.50

R?=0.9949

2.00

1.50

1.00

\
0.50
\
0.00 I —

0 1 2 3 4 5 6 7 8

Days of operation before collection of vapor sample

Removal rate in Ibs/day (calculatied from GRO concentration and
airflow rates)

g/szgtlazc:ééonsultmg Figure 4 - Analysis of Mass Removal Rate versus Time -SVE Pilot

W:\130046 OPG Port Ludlow Property\Deliverables\FFS\Draft\ Tables\OWS| FFS Tables.xlsx Testing with Groundwater Extraction (DPE, Test 4)
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10.0
B Overall Alternative Ranking
B Cost of Alternative - 51,400,000
9.0
8.0 - $1,200,000
7.0
- $1,000,000
6.0
- $800,000
5.0
4.0 - - $600,000
3.0 -
- $400,000
2.0 -
- $200,000
1.0 -
0.0 - T T T - S0
Alternative 1 Alternative 2 Alternative 3 Alternative 4

Aspect Consulting . . . .
8/22/2013 Figure 5 - Disproportionate Cost Analysis Summary

W:\130046 OPG Port Ludlow Property\Deliverables\FFS\Draft\Tables\OSWI DCA Tables.xis Olympic Water and Sewer, Inc. Site



APPENDIX A

Water Production Well Logs



Table C-1
Water Well Supply Well Construction Details
Olympic Water and Sewer, Inc. Property

Port Ludlow, Washington

The well construction details in this table are based on Washington Department of Ecology or Olympic Water & Sewer, Inc. records.
NA= Information not available.

SLR Total Casing
Designated Well Owner's Name Depth Depth [Screen Depth| Open | StaticWater Level Producing
Number | Quarter| Quarter| Section | Township| Range | (at time of installation) | Well Use | (ft. bgs)| (ft. bgs) (ft. bgs) (ft. bgs) (ft. bgs) Formation

1 NW SE 8 28N 1E Blaine Shaffer Domestic| 208 0-203 203-208 NA 108 Sand and Gravel
Pope & Talbot 0-214; 214-224;

2 SW SE 8 28N 1E Development, Inc. |Domestic| 245 224-240 240-245 - 69.5 Sand and Gravel
Pope & Talbot

3 SE NE 8 28N 1E Development, Inc. |Domestic| 257 241-257 0-241 - 144.5 Sand and Gravel

0-315.5;

Pope & Talbot 329.7- | 315.5-329.7; Sand and Gravel;

4 SE SW 8 28N 1E Development, Inc. |Domestic| 546 361.3 361.3-377.1 - 158.9 Pebble Conglomerate

5 NW SE 8 28N 1E Richard Werner Domestic| 157 0-157 None 157 118 Gravel

6 NW SE 8 28N 1E Ross Witter Domestic| 176 0-176 None 176 136 Sand and Gravel

7 NW SE 8 28N 1E Ross Witter Domestic| 178 0-178 None 178 133 Sand and Gravel

8 NE SW 8 28N 1E Ruth Altis Domestic| 211.5 | 0-211.5 None 211.5 191 Sandy Clay and Gravel

9 NE SW 8 28N 1E Chris Baschab Domestic| 276 0-270 270-276 - 226.5 Sand and Gravel

10 NE SW 8 28N 1E Frank Woodruff Domestic{ 193 0-193 None 193 114 Gravel

11 S1/2 NE 8 28N 1E R.T. Moran Domestic| 290 0-285 285-290 - 201 Sand and Gravel

12 NW SE 8 28N 1E John Werner Domestic| 205 NA NA NA 142.65 NA

Notes:




File original and first copy with
Department of Ecology

Second Copy - Owner's Copy
Third Copy - Driller's Copy

\“lbé@&

WATER WELL REPORT

Start Card No. WE03667
UNIQUE WELL LD. # AGS283

STATE OF WASHINGTON

Water Rights Permit No.

(1) OWNER: Name: BLAINE SHAFFER

Address: 425 SHINE RD., PORT LUDLOW, WA 98365

(2) LOCATION OF WELL: County: JEFFERSON
(2a)STREET ADDRESS OF WELL (or nearest address 804 WALKER WAY, PORT LUDLOW, WA 98365

NW 1/4 ofthe SE 1/4, Sec. 8, Twnsp 28N, R.1E WM.

(3) PROPOSED USE: 3¢ Domestic [~ Testweli
{ trrigation {— Municipal
" Industrial [~ Dewater {~ Other
(4) TYPE OF WORK: Owner's number of well(if more than one): 1
[~ Abandoned X New well Method: [ Dug {~ Bored
[~ Deepened [X Cable [ Driven
[~ Reconditioned [ Rotary [ Jetted
(5) DIMENSIONS: Diameterofwell: 6  inches
Drilled 208 feet Depth of completed well 208 feet
(6) CONSTRUCTION DETAILS:
Casing Installed: 6 in. diam. from 0 ftto 203 ft.
i Welded in. diam. from ft. to ft.
" Liner installed in. diam. from ft. to ft.
[ Threaded in. diam. from ft. to it.
Perforations: Were perforations made?: [~ Yes
Perforator type:
Size of perforation: in. by: in.
Perforations from: ft. to ft.
Perforations from: ft. to ft.
Screens: fX Screens installed
Manufacturer's name: Johnson
Type: Telescoping
Diam. 6 in.slot sizz 016 from 203 ft.to 208 ft
Diam. in. slot size from ft. to ft.
Gravel: ﬁf-' Yes Size of gravel: in.
Gravel Placed from: ft. to ft.
Surface seat: Fx’ Yes To what depth?: 18 ft.
Material used in seal:  Bentonite '
Did any strata contain unusable water [ Yes
Type of water: Depth of strata: ft.
Method of sealing strata:
(7) PUMP: Manufacturer's name: Goulds
Type: Submersible HP: 1
(8) WATER LEVELS Land-surface elevation
above mean sea-level: 310 ft.
Static level: 108  ft. below top of well Date: 6/21/2005
Artestian pressure: PSI Date:

Artesian water is controlled

by:

(9) WELL TESTS Drawdown is amount water leve!l is lowered below static level.

Was a pump test made?

{X Yes, by: Don Lofall

Yield: 15 GPM with 15 ft. drawdown after 1.5 hrs

Yield: GPM with ft. drawdown after hrs
Recovery data (time taken as zero when pump tumed off) (water level

measured from well top to water level)

Water Water Water
Time level Time {evel Time level
10 min. 108'

Date of test: 6/21/2005
Bailertest: 20 GPM with 28 ft. drawdown after hrs.
Air test: GPM with stem set at ft. for hrs.
Artesian flow: GPM  Date:

Temp. of water:

deg. Was a chemical analysis made? X Yes

(10) WELL LOG or
ABANDONMENT PROCEDURE DESCRIPTION

Formation: Describe by color, character, size of material and
structure, and show thickness of aquifers and the kind and nature
of the material in each stratum penetrated, with at least on entry for
each change of formation.

MATERIAL FROM TO
BROWN HARDPAN o | e
BROWN SAND & GRAVEL | er | 102
GRAY HARDPAN 102 | 108
BROWN CLAY | 108 | 125
B BLUE CLAY 125 | 144
BROWN CLAY | 144 | 189
GRAY SAND W/B | 189 | 102
BROWN CLAY 192 | o9
GRAY SAND & GRAVELW/B | 199 | 7
! !
R
e & L
4[/@ 0 & D
Opy - 5 2005
ECO LOG
¥

Work started:  6/13/2005 Work completed: 6/20/2005

WELL CONSTRUCTOR CERTIFICATION:

{ constructed and / or accept responsibility for construction of this
well, and to the compliance with all Washington well construction
standards. Materials used and the information reported above are
true to my best knowledge and belief.

LOFALL WELL DRILLING
Address: 180 NW Lofall Rd, Poulsbo, WA 98370

Signed: ” License # 1463
- (We‘ll ;n'lleér)

Contractor's
Registration No: LOFALWD124C5 Date: 7/12/2005

Contractor:
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'PORT LUDLOW REGION

BRSNS

nerERENCE NO. /O | Well Data Summary | -
. —
LOCATION: TZS R/ZE Bec. E_ 14 14 K 2 ["? : !
FACE . DATE cOnE e Dl i Rl
21‘23&‘.’& 300 IZE DEPTH_2 Y5 DRILLED__ /94,8 ": !
L,e/l . L
weLL OWNER: __FORE Tao (ZDE'(/E(_.OPMEA/T /A/c_, ' :
L] ' t
OWNERS DESIGNATION w/\/ USE I N~ SN
DRILLING | >
INFORMATION 8OURCE _P+AN O/ -85  METHOD __(hat £ ! !
pRILLED BY  _S7 o0rcapr/ CASING SIZE (8) /0 Sec.
' 2= 224
COMPLETION MODE __CCREEA COMPLETION ZONE (8)__ 240~ 24 S
YIELD 158 g_ SPECIFIC CAPACITY __ 2.0 | 54 _
€ ' tooe
swL 6 7.2 DATE A// 968 , : -
I 1Y ’
AQUIFER TRANSMIBSIVITY S, 000 |
o ‘ . .CODE _ o
8TORAGE COEFFICIENT | e e K QR
YER.CODE '

OTHER WATER BEARING ZONES PENETRATED

MAJOR AQUICLUDES PENETRATED

POST CONSTRUCTION SWL MEASUREMENTS WITH DATES ¢ 40| 13 .g- 1 /7 1
: YER, COD

69.2 | B o/ops L |

1=
vER. CODE ’ : VER. CODE . VER. CODE

RETAILED SUPPLEMENTARY FILES

PUMP TEST DATA FILE

acoLoaic toa e Lack

WATER CHEMISTRY -

REMARKS ///7;‘ C\)/}} = 4O @ ) 4RSS anD [bO /Qopm .

20721 T 49./

, C//JH"7"‘/ . HMaro =70 Fe =03 /, Mo S = Seri6HT
rd / 7’ >y

_ M= .10
— 78] Walken 2
s g

[ rew semtoue

RLCORD gy, M-@\j

o ROBINBON & NOBLE. INC.
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Appl. 10445 7

Per. 9874 STATE OF WASHINGTON
DEPARTMENT OF CONSERVATION 1
DIVISION OF WATER RESOURCES
WELL LOG e e j
Record by,_DrlllET-'_": i i ‘
3 1 o™ i — ,
Sorce  DELLIEEIS FeOOTA T | ]
: i G- K2
Location: State of WASHINGTON A ! | ' |
Countyummn... JEEECTSOD i l N
! !
Area - raee - l !
- -1 i I
Map... - I '
! voew L l . 1

NWJ;SE% .NE% sec,...T 28~N R-"l" Xlﬁ:

Drilling Co........ LR ..... G audio

-Address...

Tacoma Washlngton

" Diagramal Sectlon

Method of Dritling..

Date....

[0 1173 13 ot oo inia sty .

Address... 113 Dexter Ave. MN Se ttle, WA . 98109
Laud surface, datum..........:..... DOVE | e eeeesstrmrieene
SWL.... 1843 . . Date.. NC!V‘ 8., 18- 6.8 Dims... 8." X 252'
Coms w7 | EER (EE:.)

, .. !
{ Transcribe drifler’s takrminology Titerally hut. § araphense ns n"Cla’Jr, in pareﬂth;scu
1r materinl water-begring, an stute and record static level it reported. Give depths in feet ]
below land.susfnce dutum uniess atherwise mdnente! Correlate with stentixraphic column, _1
if feassbie. Folluwing log of materials, list atl cnmzl pennrahon: s.roens, et} T
Community domestic supply | 1
hardpan - 0 | 36,
clay, sand, gravel 34 ;39
hardpan A 39 | 48 ;
clay, sand 48 | 57 7
hardpan ~ 57 | 80 1
sand, gravel, some clay binder ! A
small amount of water 80-82. 80 | 128 1
clay, silt & sandy wet_ngat 128 | 142 1
clay, silt C 142 | 162 ]
clay, gravel some sand '~ 162 { 186
clay, some gravel & peat 186 214 4
sand, gravel & water 214 ! 2237 3
~sand, some gravel, clay layer| 223 |- 235,
sand, gravel, cemented layer 235 | 245 7
water o wate !

Turnup SHECt e O i STIECES J




/ WELL LOG.—Continued :

Il
Conen. Fram To
LATION (feet) (feet)
{ Depth forward —— ;

sand, gravel water m 255 :
clay, blue grey |_255 ] 257 3

Casing: 8" from o to 2417 e
| Screen: €00k strainjess -—
[ S 8ISt s1za TD

, rom 2 to ‘- 2
‘ . 8" slot size 80 from 246' to m ‘
]Turface Seal: concrete 1.t .:- -

| Puno cest: g3 oo With 39' DD after ) prs F

| Pump; Gould, submersible 20"

: ]
. =50
————— — o
e
\ t—— . T
[ty
’ ' s 17738
- o n - yiapitd
. -y
B N . ™ oan W
1 v
. e
I .. : R .
i ' e

!
x A j
<Lz | —
— ..

. . ‘
- ‘ .-
4
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PORT LUDLOW REGION

REFERENCE NO. 9 | Well Data Summary
cocation: 128 R /5 sec. & 114 114 H [ &3 : :
LAND SBURFACE DATE 4 .08 T . -
ELEVATION 3I&50 |3 oertn 257 DRILLED__/96 8 -: Tb-
’ 555: . ’ R \
WELL OWNER: po;fpﬁ% Deveropmen = INe ) ,
OWNERS DESIGNATION.. Juc i3 . N USE L _; R A
ety s T
DRILLING , >
INFORMATION 8OURCE R +A/ O/-82 MeTHOD _CAGLE , ,
lorntep 8y (= o060 CASING BIZE (8) S Sec.
COMPLETION MODE __Tc RELA/ . COMPLETION ZONE (8)__ 24|~ 257"
YIELD S8 A_ speCIFiC cAPACITY _2 -3 I_Eﬁ_ S
. ER. -
E zODE
swi /Y. S L[% DATE //// 3/(08
1%
AQUIFER TRANBMISSIVITY 2,00 B pfra7
.GODE .
B8TORAGE COEFFICIENT : [ : 114 114 H
. . YER.CODE
OTHER WATER BEARING ZONES PENETRATED
MAJOR AQUICLUDES PENETRATED
POST CONSTRUCTION SWL MEASUREMENTS WITH DATES /52 | [3 // /7’
. . VER. CODE
1505 R ghkil7s [
'VER. cobt ’ YER. CODE VER. CODE

QETAILED SUPPLEMENTARY FILES

PUMP TEBT DATA FILE KN+ N  F/rE

GEOLOQGIC LOG e RAack

WATER CHEMISTRY 7 EmMP = 5/ % ,//= 7.5 llpap ™ /02 , )= lo feo= 0.9  H,S
G 1% d
’ ' oooR

REMARKS ///9/ Q/éf = RO & 07 som @ [ Hx . STROANG
A 7* ‘

/’/7’ Fe = ©.! | My S= SCrGNT y Mn = /3

{7 ‘
i l‘z')ﬁ( Fi ‘.‘.}(0

<

/(Zl(éé{’ Wg‘,ﬁ

D REVIEW

D FIELD SCHEDULE

RECORD BY: /05 S :
Sl e ROBINBON & NOBLE, INC.
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FOPFPE AND TALDU I VLV kLW Wikkivl Jivw.
PORT LUDLOW REGION

asrengncs wo. & | Well Data Summary

LOGATION: T 28 R/E sec. E 14 14 /" I 5 :

LAND BURFACE DATE cooe

ELEVATION 340 7pp0| O pepTH_ 54 DRILED__/280

5 ' {abe
WELL OWNER: _/P0RL AND T HLEOT. AEUELO_PmENT"./A/L

OWNERS DESIGNATION” Z/,Jéz,; ;/\/2 USE

. DRILLING
INFORMATION S8OURCE R+ A/ 7 F-& | METHOD CAGLE

¥
|

SRR TR N S

i
l
t
{

l
l
--
]
]
{
1
---
|
!

o

DRILLED BY STORY«-WJWﬁ-CAsme 8IZE(8) /2 X 2/5. (o Ssc. 8
4 215.6-339.7 /fo0+tFe Sl

COMPLETION MODE _ScREEN COMPLETION ZORE (8) 261, 3 —.277.1 0+ 3a ScoT

YIELD 74 . SPECIFIC CAPACITY __/-7 LA _ e
00K , %E_oo'e .
swL /1558.9 rec. D DATE ‘//Q:S{/é’o o

AQUIFER TRANBMIBSIVITY 3030 + Y220

.GODE

STORAGE COEFFICIENT | 14 s
YER.CODE

OTHER WATER BEARING ZONES PENETRATED

MAJOR AQUICLUDES PENETRATED

POST CONSTRUCTION SWL MEASUREMENTS WITH DATES /54 1 A . = /8 /80
. ' VER. GOD !

L l | l

VER, CODE VER, CODE VER, CODE

DETAILED SUPPLEMENTARY FILES
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spartment of Neoiogy
weaad Copy — Owiter's Copy
trd mpyp' — Driller’s Comf

VWA LTIV VYLl IR URCL
" STATE OF WASHINGTON

Y AN NULE D e ———

Permit No,

1) OWNER: wume_Pope & Talbot Development.Ing. . adaesP. o Box.75. Part_Ludlow,. WA 98355

A et ettt s o

*LOCATION OF WELL: county Jgfferscn

and distanes from section or subdivision cormer

3) PROPOSED USE: Damestic (3 Industrisl (3 mpa»'&;
' Irigation (] Test Well [ Other 3

(10) WELL LOG: "~ o ==

Formation: Describe by calor. character, stze
show thicknezs of aquifers end

of material structu
the KInd and nacure of the engorire and
stratum penatrated, with ot least une entry for cach change of formation..

4) TYPE OF WORK: Qymers number of well ay MATERIAL . TROM | TO -
’322.11’1 o ol gaugle E' ?31‘33,3 brown to aray £ill 01 852
Recaaditioned O Rotary O Jetted [ | brown, sandy, ;])ebbl_v silt B9 131
sand and grave 131 1817
3) DM%&%NS. Dismeter of well .12 inches. | prnum <41 ty -sand and graval 153 1 157
Drilled it. Depth of completed weil  388% e« aray sandy <d1# v 157 1 191,
§) CONSTRUCTION DETAILS: 'r'av nphiﬂv i1t — 171 267
crav nnnr]y sarted i tv sapd - : ’
Casing x::t;lled. __ﬁ,, Dtam. i s ﬁf: ‘315‘%‘3 &1 g and_graysl : 267 | 269 -
Wﬂdﬂdn J“ » Ty, m 3 28 . o _388%‘ 2, GT‘HV n?hh} V Q‘H t 269 314 Ma A
mm nnnr‘iv sarted med*fum tn e
Perfomﬁons. Yes(O Nold coarse sand and gravel 314 332 -
%31";“:‘“"“"" . — = |-gray pabbly silt 332. [ 380 i
P ratdans ¥ . . * PR
pertorations f20m . 1o . _m-av qand ancLarmze'i ggg ggg
tHans 2.
mﬁmm :,:: # | gray clayey silt ' 38n . 836 -
S G ' .wea.the.ted.nehblﬂ.mnglnmerafe 1B36 . B4 ..
cIeens: N _
mJ:uw. m;. UaP Jaknson . _gnaéc_peb.ble_mmglnmena.tp_(_hedmr_k,lﬁéé_._jéﬁ_ :
type Py el Ne304SS |- - —— - el
_ Dlsm. Slat size .ﬂ&Q... D.,.B.li_ﬁ. to 32035: ze .
"3 © Dum. .1 slat size 361 1 0 378 D e e
Gravel packed: Yea€] NolkJ Size of gravel: e '.
" Gravel placed from . to . ™ [\ ‘\ (R x K
. ~ “ U : ‘f-‘ e
Surface seal: vaa ff way:

To what .depth? ...20....._._ t,
Materisl used in sealon..._ CEMEAT

Did avy stratz contais- unusable water?
Typs of water?
Method of sealing stratz off.

Tes O
Depth of stratdecccee

Nod

JUN déJEEfl

ncMQTMENT QF Eucww

: N . Tale)
(T) PUMP: ssunatacturers Nome _ﬁe{;;gwm REGIONAL UFFIgEJTT 91368~
Type: 22 TN -
(3) WATER LEVELS: Lindursacs eleviidi ~ * 379 T ~
Statlc level 158.9 #t, belaw tap of wail Dac&m:t ./

Artextan DIESSUTE amemcoveommumedD8 FOT JQUATE 100K “ DAt
Arftesian water i3 controlled by.

{Cap, valve, etc.)

indown ig amount wat leye} iy

(9) WELIL, TESTS: wered below statie level RAPINSQN,

Was a pump test made? Yes No {1 U yes, by whum?..l\lcble gaer
Yield: gal/min. with » 90,6 . drawdown atter 17, 57hrs

4 4 ”

Recovery data (ttme taicen a8 Zero when pump turned off) (water level
measured from well top to water level)

Time | Water Levsl | Time Water Level | Time Water Level
18 min,  172:6 | 50, 168.35 | 155  Je4.8
eq.." 170.98 80 166,85 1220 163.5. . ..
T 69,8 100 1661 ..

" Date of texx®/28L80 = A!QQ!SO ]

.er test gel/min. with £, AraWAOWT after oot hira
Artesian flow. gpm, Date

Tamperature of watar

Was a chemical analysis made? Yes §f} No

' Py,
1T }s/?;wa /m{/";/&/

Work started 3/ 18 IQ_B.Q.L Complated. i 4/ 29
WELL DRILLER'S STATEMENT:

180

This well was drilled under my jurisdiction and this report is

‘frue to the best of my knowxedge and belief.

/
NAME.... SthJJArmstronq Drilling

Degrzon, ..::n. S, corporation)

10711 10745 66th Ave. E.

Puyaliup, WA- 93371 )2
' b /. A
(Signed] /,-VC i emand )

(Type or print}

X . Lo (wWell Doliler)
: _ L
'{ License No RO {2 Date......! LY. 2%, 982,

{USE ADDITIONAL SHEETS [F NECESSARY)

8. F. No, 1348—0S—(Rev. 4=71),

e 3



File Original and First Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Drillee's Copy

WATER WELL REPORT

STATE OF WASHINGTON

Application No.

Permit NO'I“' et emererte

Addm(COé/M

(2) LOCATION OF WELL: county..

.. nAEL.N., R[.{WM.

Bearing and distance from section or subdiy,

Domestic i Industrial {1 Municipal I
Irrigation ] Test Well J Other [m]

(3) PROPOSED USE:

(4) TYPE OF WORK:

Owner's number of well

(U mgre an one). . [

Naw well Method: Dug D Bored [

Deepened a Cable Driven

Reconditioned O Rotary [ Jetted O

(5) DIMENSIONS: piaimeter of well ... s InCHER,

Depth of completed wu/g_-_..n.
ETAILS:

,ﬂ?..........lt.

(6) CONSTRUCTION
Casing installed:

Threaded (]
Welded

Perforations: veq No®”
Type of perforator used .
SIZE of perforations
................... -. perforations -from
[P - perforations from
.~ perforations from

Drilled /

rrssseemn . DHam, !romu [E—

Screens: ves O Ne g/
Manufacturer’s Name. :
pe. s
Diam. e ~ Slot size ...
Diam.

Dilm.fro;x ....... U« X wm nC

(10) WELL LOG:

Formatlon: Describe by color, character, size of material and structure, and
show thickness of aguifers and the kind and nature of the materigl in each
stratum penatrated, with at leqst one entry for each cha.nqc of formation,

MATERIAL FROM TO
o 2
o 4 Vi’
g

V7l el
252

Gravel placed from ...

Surface seal: ve, D/N.

Materlal used (n se

DId any sirata co unusable w Yes (] "< e
TyYpe of WALET?_o.seerrmeeemmsssricnis De [ 132X YOO ﬁﬁ]c: lﬂu
Method of sealing strata off <
(7) PUMP: Manufacturer's Name -
Type: . - - HP
. Land-surface elevatlon
(8) WATER LEVELS: above mean sca level. 4’3@ .....
Static level ... N/ £t. below top of well Datiﬂ.‘- o
Artesian pressdre ..........cmviee. Ibs. per aquare inch’ Date......cveecionines
Arteglan water is controlled by :
. (Cap, valve, etc.)
. Drawdown 18 amount water leve.l u
(9) WELL TESTS: lowered below statlc level -Work started. da. /3 .. mample!ed ,2—2/ ............ ﬁ.{

Was a pump test made? Yes [J No (J If yes, by whom?o i
Yield: gal./min. with ft. drawdown after hrs.

" “ "

Recovery data (tlme taken as zero wWhen pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level | Time ' "Water Level

Date of teat i e
Baller tu‘t/ﬁ#....gd./min with /4 )it drawdown after. / i

Artesian flow g£.pan. Date...

Temperature of Water. ... Was a chemical malynll made? Yes ] No fA~

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best ot my knowledge and belief.

N"‘ME/P £ cf?pi,,? 'ﬂm;."s;"com? on) 6‘/
Address. ,172.,?_ ﬂ/% .......
[suned],m....

P AN

or prtnt)

Datez-ai /

1083

P License No.. 77 ?

(USE ADDITIONAL SHEETS IF NECESSARY)

8. F. No. 13%6—0S—(Rev, 4-71).

3B >



Flle Otiginal and Firet Copy with
Departnent of Ecology

3econd Copy—Cwner's Copy
Third Copy—Driller's Copy

WATER WELL REPORT

STATE OF WASHINGTON

Start Card MM&-

Water Right Permit No.

(1) OWNER: name_K 0S8 (2Tl

s (D] Zmbodyy RD, FoeT Ludlolg s,

(2) LOCATION OF WELL: COWTJFem VoYV

{2a) STREET ADODRESS OF WELL (or nearest address)

A LT i SE s see_f 1. 28 n.nllEwn

(3) PROPOSED USE: [[%?;?:':u.;:f Industriel O Municipal [ {10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
0 DeWater Test Well [] Other c Formation: Describe by color, charncter, siza of material and atructure, and show
thiocknass of aquiters and the kind and nature of the material in sach etratum peneirated,
(4) TYPE OF WORK; Owner's number of well with at leaat one entry tor sach change of information.
(it more than one)
MATERIAL FROW 10
Abandoned (1 New well Mesthod: Dug O Bored O
Deepened Cabls [B/ Driven [] (/] /0
Reconditionad Rotary O Jetted [ /0 |3
[}
(5) DIMENSIONS: piameter of weil SiX inches. 30 &2

{aat.

Drilled Dapth of compisted well__.__m‘_h.

(6) CONSTRUCTION DETAILS:

CQﬂnqlnah;ah}-, _SZA - omm_t_l__n.m_lzé_u

Waided . [
Liner Instalied [] Diam. from to .
Threaded * Dlam. trom ft. to ft.
Perforations: YnD No[E’
Type of perforator usad
SIZE of parforatione in.by m |
pertorationa trom fi.to - N
perforations from ft.to A 3 -y
. PR .
— e PO from ft.to . AT - "N
Screens: Yas [:] NOE, P ™ 4" .
CR T
Munufaciurer's Name. e N 1
Lo % = - ~ar
Type Madal o x| ™~ - s
-~
Diam Siot size from. 1. to. ft - - "“
Diam, Siot size from . to ft < _i'_"', '
Gravei packed: veell  mol] Size of gravel [ {j
Gravsl placed from t.to #. -
Surtace seal: ves[A™ no[] Towherdepn? — ,/ K »
Material used in seal s / /
Did any strata cantain unusable water? v..|:] No@/
Type of water? Depthofalrate__ .
Mathod of aanling strata off
{7) PUMP: anutacturec's Name
Typa: H.P
. tand-surface elevation
(8) WATER LEVELS: (3ot S 3ot «
Statio ievel ft. below top of well Dste _.L:l“_‘iz
Artesian pressure |ba. per aquare inch Date
i 1
Arteslan water is controlied by o TRTTTOTN >
Wark started e 1 aom |etad b , Iﬂi

(9) WELL TESTS: Orawdownis amoynt watsr level is owared below stafic level
Was a pump test made? Ynﬁ. No Ma. by whom?

Yield: gal./min. with _______ . drawdown after hre.

" o

Ascovery daia (time taken as 2ero when pump tumed off) (water level measured
from well top to watar lavel)
Tima

Water Lavel Time Water Lavel Time Water Lave)
Oate of teat
Baller teat _Ars-_. gal./min, with __Lni_ . drawdown atter _l&.. hra.
Alrtest gal./min. with stem wet at fi. for hre.
Artesian How g.p.m. Date

Temperature of water #ﬁ. Was & chemicai anslysis made? Yes I:.] No @""-

WELL CONSTRUCTOR CERTIFICATION:

| constructed and/or accept responaibitity for conatruction of this well,
and its compiiance with ail Washington well consatruction standards.
Materisia used and the information reportsd above are true to my best
knowledge and baliaf.

A
+

; ]
(PERSON /FIRM. OR CORPOAATION) (TYPE OR PRINT)

+ 9{8 2{
icanse No..Z.Q_LO__

gontuct ir‘u
"W oate_ L=/ & 020

NAME

Address

(Signe

(USE ADDITIONAL SHEETS IF NECESSARY)



File Original and First Copy with

Departiment oL SCO0E, copy WATER WELL REPORT Avplcaiion Mo
Third Copy — Driller’s Copy ‘ STATE OF WASHINGTON Permit No. . ...

...................... O] ot 348 LB i TETR:
— W&Jﬁa.lf. see. ... YALN. a..}?v,m.

(3) PROPOSED USE: pomest )/ fndustriat 0 suntetpat 1 | (10) WELL LOG:

Irrigation [J Test Well [ Other {3 | Formatlan: Describe by colar, character, size of material and structur d
thow thickness of aqu;l;tr: and the kind and nature of the material lne 'e‘:::h
(4) TYPE OF wORK: Owner's nunber of well

(1) OWNER: name
(2) LOCATION OF WELL: county.

Bearing and distance from section or sub

stratum penetrated, with at least one entry for each change of jormation.

54 b eneerea e e irertsenen
New well‘ m‘?,th ;I::&Td): Dug 0O red (O MATERA™ FROM b
Deepened im] Cable Driven [0
Reconditioned [J Rotary O Jetted O
(5) DIMENSIONS: Diameter of well & ..., jnchea.
pritted. £ 2.9 . ft. Depth of completed well.... /?gnn
(6) CONSTRUCTION DETAILS:
Casing installed: /7[ "
Threaded
Welded

Perforations: vag No a/
Type of perforator used

SIZE of perforations in, by im.
..................... .. perforations from .. ft. to .
..................... . perforations from ... ft. to o
tssseeenneee pOrforations from ft. to .

Screens: vea (g No /

Manufacturer's Name

TYDE...oe Model NO....ovmmac i
Diam. ..o Slot Mz .o IO i 4 S 7 R 1t
Diam. ..ccovennnn Slot size ... .ceee from £t, to ft.
Gravel packed: ves(1 No & Size of gravel: omovreroornce
Gravel placed from t. to . £

Surface seal: ves /

Material used in se

Type of WALEr?....cooeimvmmramcrorreaes
Method of sealing atrata off.........

i
(7> PUMPF: Manufacturer's Namae......... . Q?
Type: . HP =

+
vy

3

4
L

(8) WATER LEVELS: Land-surtace e!evnioln ”3 o)

above mean ses level....

Static level 3} ...................... £t. below top of well Dnte.l:;lﬂ::f.&‘

Artesian pressure ..........o.-.ib, pér square inch Date.......coimmn.
Arteslan water Is controlled by.

(Cap, valve, ete.)

TESTS: Drawdown 1z amount water level is
(9) WELL mg,ﬁ.’c')mpletcd ""2-

lowered below static level Work started...d=.22....... 19508 completea f= ZF...- -, WS
Was a pump test made? Yes[] No {J If yes, by whomt.....oovmneas Jo—

Yield: gal./min. with ft. drawdown after hrs. WELL DRILLER’'S STATEMENT:

i e " "

This well was drilled under my jurisdiction and this report is
» ” " " true to the best of my knowledge and belief.

Recovery data (time taken as zero when pump turned off) (water level

d fro 1l top to water lavel) ) . ﬁ M

T:::cuuuWatcrmL::el Tl-:u ;Vuttr Level Time Water Level NAME)P/CQeigﬂgorcomQuon) GV‘QQI_):“M)

' Address,Z?azz'W/o/éx j ..... it
4

At. drawdown mcr../.. ............. hrs. [Stgn ell Driller)

. Date/‘}?‘?‘". lﬂg

Date of Y S ? .......... -
Baller tes % ...... gal./min. with.

Arteslan tlow g.pm. Date.
g L2
Temperature of Water ... Was a chemical analysis made? Yes {J No #1 License No...../... 7

(USE, ADDITIONAL SHEETS [F NECESSARY)
4. F. No. 7135605 (Rev, 4-71). B



File Original -and First Copy with
Deparitment of Ecology

Second Copy — Owner’s Copy
Third Capy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application No. .. e

Permit yo. e c——

(1) OWNER: NMWM ............................................

. Add

(2) LOCATION OF WELL: CMW
Bearing and distance from section or subdtl tfloryfcfrner .

(3) PROPOSED USE: "

Domestic @ Industrial ] Municipal []

(10) WELL LOG:

{rrigation ] Test Well (] Other O | Formatlon: Describe by color, character, size of material and structure, and
:?mfu thbckne:s ct)j‘ ;qmlt?;" ar:d the kind lf‘.nd nature of the material in each
(4) TYPE OF WORK' Owner's number of wel] ratum penetrated, with at least one entry for each chanqc of formation.
*  (if more than o¢ne). it s sttt . MATERIAL FROM TO
New well Method: Dug O Bored O .
Decpened 0 Cable 8" Driven O —gdvd‘/— *—/A"/ & 2&{
Reconditioned [ Rotary (J - Jetted O | .- 3 /1
~ b oly Oy 274,
(5) DIMENS&N Dilameter of well . 41/ ’nehu AP f- /—
D:ﬂled ..... .ft. Depth of completed wel 'i:'“ y . . PAA / /) ;—0" """
- 4 ) ,i_‘_ 7 it - - —
(6) CONSTRUCTION DETAILS: , - - Ly v
Casing installed: _ Al %&ML’—/‘?‘ Vacs MV
Threaded [ ... . N 174 ) - -
Welded (F7 o . 1A 05 /3{
£ . e
Perforations: veq wNoér” ' ; et V34 jyL”
Type of perforator used r I AN .
SIZE of perforations {n. by in. |, h’
....................... perforatdons from ... #t. to ft. ﬂ’“‘@%{ 1”4 /J-Z
................... ... perforationa from ft. to £t 174 ‘V- .
.................... perforations from .. ft. to . MW—-W_'#—Q
Sereens: vy ot ' ol ( [20 200
Manufacturer's Name.... : . ¥
Type. Model NO...rmomm e : |7 /)
DAam, oo Slot size - from 1t. to 1t, 900 ’!-v// '—4
Diam. ..o Slot glze e - from .. . to £t ‘/, & .
Gravel Pad‘ed: Yes ] No é/Slu of gravel: ... L~
Gravel placed tmm S 3 9 ) Wogy g p
N -‘J:% )
Surface seal: Yca hat depth? a,.. 1t o= -& m
Material used in se R ¥ o § ™)
Did any strata contain unuuble wnte ? Ko o] C‘D_ Z - )
Type of Water?....commsrinnn Depth of strata..... > = < -
Method of sealing strata off..... :. . e
LTy % ey
(7} PUMP: mManufacturer's Name.....ooomvon b 1O T =3
Type: . HP... Q‘:' —t
-

Land-surface elevation

above mean sea level.. #g

Static level /q ..ft. below top of wall Date /,2..,-
Artesian pressure 1ba. per square inch Date....
Artesian water iz controlled by.

(8) WATER LEVELS:

{Cap, valve, etc.)

Drawdown s amount water level 13.

(9) WELL TESTS: lowered below atatic level

Was a pump test made? Yes [J No ] 12 yes, by WROMP.. i
Yield: gal./min. with ft. drawdown after

v "

Recovery data (time taken as zeéro when pump turned off) (wnter level
measured from well top to water level}

Time Water Level | Time Water Level Time Water Level
Date of tgst ... e
Bailer teat 'f..gal /mln with, ,/ J't drnwdown after /=22........ hra.
Arteslan flow.. eeasate b et n e acat e g.p.m. Dateflmd givr .0

Temperature of water.. .. Was a chemlical analysizs made? Yes [} No [fﬂ

WELL DRILLER'S STATEMENT:

THis well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

W/f’/ﬁfé.:.t,?;a’. ﬂM rar

<'1‘ype or..pruit)

(USE ADDITIONAL SHEETS IF NECESSARY)

8. F. No. 1356—0S—(Rev, $-71}.



W129124 /

. WATER WELL REPORT START CARD NO

UNIQUE WELL I D # AFC 960
. STATE OF WASHINGTON
' O ‘-_f,‘# 5 ‘_# WATER RIGHT PERMIT NO
(1) OWNER: name Chris_Baschab. Address P.0O. Box 65056_Port_Ludlow, Wa. 98365
(2) LOCATION OF WELL.: county Jefferson _NE_ 14 SW_14 Sect _8 . T 28N, R_1E_wm
(2a) STREET ADDRESS OF WELL (or nearest address)  231_Coursey_Lane_Port.Ludlow.
{3) PROPOSED USE: g mseti?. g g:;%l:?er; O Other {(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
0 Municipal 1 Test Well Formation Describe by color, character, stze of material and structure, and show thickness of aquifers
( 4) TYPE OF WORK: Owner's number of well (If more than one) 1 3?3‘ flg;amk:tmg :nd nature of the material in each stratum penetrated, with at least one entry for each change
2 New Well Method 5 Dug (q Bored MATERIAL FROM TO
[ Abandoned  Cable [ Driven
] Deepened O Rotary o Jetted Brown_hard_clay,.gravel 0 35
0 Reconditioned Gray_cemented_gravel 35 45
(5) DIMENSIONS: Diameter of wel & . inches Brown_packed_sand_& clay. 45 56|
Drifted 275 feet Depth of completed well 276 feet Brown_ver_y_fme_sand,_packed dry. 56 69
Brown_sandy_clay 69 75
(6) CONSTRUCTION DETAILS: Brown_silty clay 75 102
Casinginstalled _6" diam From ____Q_____ft To __271-10___ 5 f ) d 102, 137]
& Welded _ 5" dam From __ 2691 f To_ 270-10__ f rown.very fine sand, loose, dry
g '{.'r"‘gaded dam From 4 To «  [Brownpacked sand & small gravel 137, 151
Brown_tight sand,_smali_gravel,_seepage 151 162]
Perforations 1 Yes g No Brown_sandy_clay dov 162 177
Type perforator used Light.gray_sandy._clay, firm 1771 189,
Size of perforations n by in Brown.san dy_clay,_flrm 189 201
f
Pe;oratlons l;rom 2 10 ; Blue_clay. 201 212)
eriorations rom o
zerforanons From ft To ft B[ue‘sandy'd ay. - 212 217
Blue_sandy.firm_clay, stratified, seepage 217 224
Screens mYes g No Joh Blue_sandy._clay. 224 230
g ohnson
Manufacture's Name Stainless \V-Sot Blue_slity_clay. 230 246
l _\/ =
Fyee Model No Biue_fine_sand, _stratified, dirty 245 250,
Diam _ 8" _ Slotsize _010_ prom __270-10___ ft To____ 276 ft
. Light_ brown_sandy_ciay. 250 260
Diam . Slot size From ft To ft
Diam Stot size From & To it Light brown_sandy,_gravely_clay 260 2686
PP —— Brown_med_& coarse_sand, W/B 266 271
el packe:
avee 0 Yes @ No Size of gravel Brown.med_& coarse_sand, pea gravel, W/B 271 275
Gravel placed from ft To ft Brown_tigh t.gravel,_clay,_no_flow 275
Surface seal ® Yes [ No To what depth? 25 ft
Matenal used in seal Med Chip Bentonute.__~
D:ena utsi " Sl olo water? ¥ N \Well Yield_Note Well_has.intermittent yields down to 3 gpm
1d any strata contain unusable water es [s]
Type o: water 0 ®Depm of strats " from.a_average_yleld_ of 10 plus gpm.do_to_high pumping_rate
Mathod of seabng strata of of Pope_Resource well located.aprox. 900 feet from this_ well
RECLIVED
(7) PUMP: Manufacture's Name ANV LD
Type HP [ il W, T IOOP- P
el 1 4 ZUU1
(8) WATER LEVELS: Land surface elevation above sealevel ___ 430  ft
Static level 226-5 ft below tap of well Date _May.15,.2001 Washi ngton State
Artesian pressure Ibs per square inch Date - -
Artestan water s controled by Dep‘“ tment Of ECOIO“IV

(Cap, valve, etc }

Worked started Mar.28,.2001 Completed May_ 15,2001 __
(9} WELL TEST: Drawdown s amount water level is lowered below static level ¥
Was a pump test made® [ Yes g No fyesbywhom? WELL CONSTRUCTOR CERTIFICATION:
Yield . gal/min with ___________ ft drawdownafter __________ hrs | sructed and/or accent bilty ruction of th I and
constructed and/or accept responsibility for construction of this well, and its
Yeld _gal/mnowth ________ft drawdownafter ________ frs compliance with alt Washington well construction standards Matenals used
Yeld ___ gal/mnwith ________ ft dawdownafter . hrs and the information reported above are true to my best knowledge and belief
Recovery data (time taken as zero when pump turned off) (water level measured ' :
from well top to water level) NAME ~Cha[lle—S—D-[I”’ng
(Person, Firm, or Carporation)
Time Water Level Time Water Level Time Water Level
Address P.O._Box.127 Pgrt Hadlgck, WA, 9
(Signed) / License No. __0458___
Dateoftest {Well Dritler)
Batlertest __3__ gal/mun with __44-7 @t drawdownafter ___ 2 hrs Contractor's Registration No. CHARLD*066 QO
Aurtest gal /min with stem set at ft for hrs
Artestan flow gal /min Date May_11,.2001. Date May 16, 2001

Temp of waler Was a chemical analysis made? - ) Yes g No




File Original and First Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Driller's Copy

0

WATER WELL REPORT
STATE OF WASHINGTON

Applleation No. ... ... ... ..

Permit No. .... .

_ Addrosa JA LY. S U1 4bt W, AACsy kst PETS

(2) LOCATION OF WELL: county... . 4 50%

............ — MBSk, Sec k... TALN. R )& WM.

Bearing and distance from section or subdivision corner

£ L]

(3) PROPOSED USE: Domestic JJ Industrial (1 Municipal O (10) WELL LOG:
Lerigation [J Test Well []  Other O ] Formation: Describe by color, character, size of material and structure, and
:‘h&t&g\ick'::;:a % ;qu {ftﬁra‘-x :u:d cltzc k:ngn and nature of the material in each
(4) TYPE OF WORK; Owner's number of well P » W sast on try for each’ change of formation.
* (if more than one).... . ..ce—— MATERIAL PROM TO
New well N Method: Dug [1 Bored J
Deepened [ Cable O Driven O el , -BWWE |
Reconditioned [J Rotary (f Jetted [ yr 2 )_’__ﬂ__
SAandy L/ay xeo 12
(5) DIMENSIONS: Diameter of well ... ‘. ........ inches. 4 7 > ' f /40
Dritted... £ #F....#t. Depth of completed wen. LM . n b 278 778
(6) CONSTRUCTION DETAILS: ,%5 ;M:_ALL
L BBrvow N Sand ~ MHso ra
Casing installed: _ &~ piam. trom . L... tt.to 298 L L2
. WSV N I NN YA. Y Y] S AV S
Threaded (] cemneee’ | Dlam. from ft. to ft. # e -
Welded @ . Diam. trom 2. to ft. e s 7
Perforations: vea o wno X
Type of perforator used......
SIZE of perforatons in. by in.
rermiarermmnee pTfOrations from ft. to .
- .. porforations froam ££. to ®. -
................. . perforations from tt. to ft.
Screens: yao No
Manufacturer's Name
Type. Model No......— ...
Dlam. ....o;em - Hlot size .......... - from s 2 W0 e B8,
Diam. .covemene Slot size ... from . to ft.
Gravel packed: yes 7 wNodl  Stze of gravel: oo
Gravel placed from ft. to .
Surface seal: veagy NoO To what deptht ... 1t
Materlal used in seal. BANTeMN/T ¥ Pribbinfs
Did any strata contaih unusable water? Yes O No it
Type Of WALEL?...uiirisin e ——nanreoas Depth of strata......cccmuivn
Method of sealing strata off_..
(7) PUMP: nenufacturer's Name
Type: HP
. Land-surf 1 1
(8) WATER LEVE‘LS' sbove‘me:;el:nml':\?r&?... y-N-
Static lavel LL ‘,5/ tt. below top of well Dat AH"‘”’\Y_ ‘
Ariesian pressure ... rvaresessaromsesnsosanes Ibs. per square inch Date . .o -
Artesian water is coutrolled by.....es i
{Cap, valve, etc.)
. D d is I —_
(9) WELL TESTS: lowered below wats lever T Work started .19 Completed. ... 19
Was a pump test made? Yes [J No w 12 yes, by WhOomM?...... ccorverccnrimmnecicnnss
Yield: gal./min. with tt. drawdown after nes. | WELL DRILLER'S STATEMENT:
" z - ” This well was drilled under my jurisdiction and this report is
. ve " " true to the beat of my knowledge and belief.
h £
RecoueEy, it g, S50 25 20, oy pume tumed o) (vater leve o
Time Water Level | Time Water Level Time Water Levél eorp t) ----------
........ . ‘
I Addressﬂf;*.ﬂb/‘fjﬂtgwmm—n
Date of teat .o e [Slgned]h‘é/t)” Bobort Sl ettt e
Batler test a2, .gal /min. with... ...t a:;gro‘m atter..»3___.hre. (Well D
Artesian flow gpam, DateC) VN b L2 2A
Temperature of water.oh &2 Was a chernical analysis made? Yes (J No (1 | License Noﬂaﬂ-«?o’ Dﬂm#/l, 13215"

(USE ADDITIONAL SHEETS [IF NECESSARY)

8. F. No. 1336—0S—(Rev. 4-71).

e 3



File Original and Fint Copy with
Department of Ecology

Second Copy — Owner'a Copy
Third Copy — Driller's Copy

WATER WELL REPORT

STATE OF WASHINGTON

Application No.

Permit No. . ...

(1) OWNER: wume... B T MOTBL oo oo

... Address . Et,..1., ..WD.HPQ.I‘C Iudlow,. . Wa,. 9

(2) LOCATION OF WELL: county..

Bearing and distance from sectlon or subdivislon carner

......................... m /‘J’. ”g i Sec...d...

Jefferson. ...

X ST ¥ ATV

(3) PROPOSED USE: Domestic [X Industrial O Municlpal (J (10) WELL LOG:
Irvigation {1 Test Weil [ Other 0 | Formation: Describe by color, character, size of material and structure, and
thow Ehicknets of BaLlers Bn o one entry P O e e sormation.
(4) TYPE OF WORK: 3?"&5&: rzg;:bg;eo,f. well MATERIAL T raoM TO
New well X Method: Dug [ Bored []
Deepened 3 cable @ Driven 0 | BPOWR _top.soll 0 1
Reconditioned (] Rotary (] Jetted 1 2 méy clay 1 11
rown sandy gravely clay &
(5) DmENSlO.NS: " Diameter of well ... 6 inches. 1a rge rocks 11 25
prited. 2901071, Depth of completed weu....290_.[.1.01. Brown clay oe 83“—
(6) CONSTRUCTION DETAILS: Brown gri ;cty $13Y 83 | 128
ing 3 - ndy clay 128 | 13
Casing installed: .. Diam. from .. Q... f1. to “ggg &H Brown sand & gravel 1% 12%‘_
Threaded (] . Diam, trom ... 2851t 10 28D B 3
Welded F  oerm * Diam. from ST 7 .S rown dry gravel 142 149
Brown sandy clay 169 182
Perforations: veg Nol Brown fine dry sand 182 197
TYDE Of PEITOTALOE WBBLL .- o\ooomosocencassssssms s e oo etes Brown dry large gravel &
SIZE of perforations .
e pUTTOTAHIONS fTOM e TR s A goarse sand 197 199“
.. perforations from ... ft. 8 ond
perforations from P 7- S ft. partickes .99 218
Gray clay 218 | 241
Scre:‘ns:u‘y? !r. P:“Cl JohmEan  Greenish silty clay 241 256
anufacturer’s Name. reenish browp siliy sandy
Type.. I&}.&lﬁﬁaw tael.. Model NQ oo r’-— ~ v
Dlam.g 5 LBlot slze .828 1ron2 5.'8‘1 . to 290..'. m 01&3' (Snme geepage ) 256 27Q-
Dlamm. .. oo, SIOL B8 e 4EOM £, 40 onrrn B sandy clay 270 | 287
Blue coarse sand & large _
Gravel packed: ves(3 No[X  Size of gravel: oo sravel W/B Static appreox. B
Gravel placed from ft. W ft. 215 T 287 289
Surface seal: ves ® Naf{l To what depth? ...... 18... . 9}"‘* 289 291~
Material used in seal.. BeO tonite. &.clay. ... I al I
Did any strata contain unusable water? Yes (] No B ﬁ'"_(’-é 2 )
Type of Water?. .. ...cocoiimmmmnnn Depth of strata.. .. —~ I~
Method of sealing StIRER Off e o sy e . "’(‘0 v ‘h f’ -
L/ -
(7) PUMP: tanufacturers NRIME o oo st Sﬂ{;/_:/;,?,p,” P,{g)
TYDEL oot rsestssss e e s e HP "‘1%‘;5’1’ 7 &
o UE
(8) WATER LEVELS: Lo cete e e oyt Oyl
Static level . 20 . ft. below top of well Dntes/..;i /78“ K 0,(}5""’
Artcsian Pressure ... b8 per square Inch DAte. ..o e
Artesian water {8 controlled By i e e
(Cap, valve, etc.)
(9) WELL TESTS: Rivered elow matc tevel work started....0/1Q......... 19.78 Completed.. . QA30. o .78
Was a pump test made? Yes [ No (X If yes, by whom?. . . .. s s
Yield: gal./min. witn ft. drawdown after nes. | WELL DRILLER'S STATEMENT:
" - This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.
Recovery dadtn"(t:nmsvetﬁkt%% ‘a;A :ver&rwlrlg:::”pump turned off) (water level
measured fro o WA )
Time Water Level | Time Water Level Time Water Level NAMEStOiigﬁ‘w"Pﬁlgﬁ‘c&%o“%gn‘,’I(n.rgp‘eor print)
"i:ﬂfl.f.'...'.‘.'.'.'.'f.: S T | Addvess. P BOX.161 . Sequim, . Wash...98382
weea feamce. vesssadss martpesisezmmsmssmmiTr SesmssvssabEpess etsmasiavemcasraaeana T * —
DAte Of £OIY coooooiees ecereeconemmemmmbstsrmmne e [Slgned][/‘éuﬁ“ﬂf Presidento473
Bafler test.. 5. gab/min. with.....0.9.1t, drawdown atter.....5.....hrs {Well Driiler)
ArtEBEAIL FOW. . ooooooecroemensmmsronnstmesenecc s mmenstsd P VD 11 T YOO ———— Charlie Sher 4 8
Temperature of water.... 40 Was & chemical analysis made? Yes O No m | License N005 Date?/lo. 19.78
Sub Contractor-Bill Weber 0535

(USE ADDITIONAL SHEETS IF NECESSARY)

Webers Well Drilling
-
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Field Procedures Addendum



ASPECT CONSULTING

B.1 Field Procedures Addendum

B.1.1

Sub-Slab Soil Vapor Sampling Procedures

The purpose of this Addendum is to provide field personnel with an outline of the
specific information needed to collect and document representative sub-slab soil vapor
samples. The recommended sub-slab soil vapor sampling technique, as presented in this
Addendum, is based on the assumption that soil vapor samples should be representative
of chemicals that may volatilize from the uppermost aquifer into the vadose zone.

B.1.1.1

Sampling Equipment and Materials

The following equipment and materials are necessary to properly conduct sub-slab soil
vapor sampling (see Figure B-1):

Rotary hammer drill with a 2-inch and a 1-inch carbide tipped bit.
Extension cord and generator (if no power outlets are available).

3-inch (length) stainless steel (SS) screen assembly with locking cap (AMS GVP
probe assembly or equivalent).

Hose barb, stainless steel (1/4-inch).

Teflon® tape.

100% Beeswax, to seal vapor port borehole annulus.

Quick Set Concrete Patch, to seal vapor port borehole annulus.

Air pump and appropriate connection tubing, tee fittings, valves, and flow
metering device for purging and sampling vapor ports.

1-liter Tedlar® bags to collect purged vapors.

Sufficient number of Summa canisters and appropriate flow controllers to collect
soil vapor samples.

Equipment required for collection of samples using Summa canisters, including
appropriate wrenches and pressure gauges.

An accurate and reliable watch that has been properly set.
A calculator.
Field notebook, applicable sampling analysis plan, and Chain of Custody.

Health-and-safety equipment and supplies (e.g., personal protective equipment
[PPE]) as described in the relevant site health-and-safety plan (HSP).

Shipping package for the Summa canisters.
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ASPECT CONSULTING

When leak testing is required, additional equipment and materials include:

B.1.1.2

Leak test shroud of sufficient size to cover soil gas vapor probe and sampling
train (including Summa canister).

A soft gasket to seal the leak test shroud to the floor.
Tracer gas (helium), supplied in a 20 cubic foot gas cylinder with flow regulator.

Flow regulator with 1/8-inch barbed outlet and tubing to connect the helium gas
cylinder to the shroud.

MGD-2002 helium meter or equivalent.
Sampling Procedure

Preparation

Prior to beginning, clear sampling locations for utilities, verify access agreements
are in place, and obtain required permits, as appropriate.

Install sub-slab soil vapor sampling ports as follows:
= Dirill a 2-inch borehole to a depth of approximately 3 inches.

= Drill a 1-inch borehole through the center of the 2-inch borehole through the
floor slab of the building foundation to a depth of approximately 12 inches
below the surface.

= Construct the vapor point as shown in Figure B-1 and insert such that the top
of the assembly is set approximately 1/8-inch below the top of the slab.

= Seal the vapor port by melting the beeswax with a small butane torch. Pour the
beeswax from the rubber plug up to the bottom '2-inch of the 2-inch borehole.

= Allow beeswax to solidify and harden.

= Mix Quick Set concrete patch and apply from top of beeswax seal to within
Ya-inch of the top of the slab.

Assemble sampling train. The sampling train will be set up so that the Summa
canister is in-line between the vapor port and the air pump, with a valve between
the canister and the pump (see Figure B-1):

» Verify the Summa canister number engraved on the canister matches the
number listed on the certified clean tag to ensure proper decontamination of
the canister was completed. Fill out the sample tag.

= Verify the canister valve is closed tightly and remove the threaded cap at the
inlet of the canister.

= Attach the flow controller to the inlet of the canister; the flow controller will
have a built in pressure gauge.

= Connect the tubing from vapor port to inlet of a Y4-inch tee fitting.
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ASPECT CONSULTING

= Connect the Summa canister/flow controller to one outlet of the tee fitting.

= Connect air pump to the other outlet of the tee fitting, insert a 4-inch shutoff
valve between the tee fitting and the air pump.

*  Where leak testing is required, a shroud will be placed over the vapor port and the
Summa canister to keep tracer gas in contact with the vapor port and fittings. The
shroud consists of a plastic bin of a known volume. Two holes will be drilled near
the top of the shroud; one for connection of the helium gas cylinder and one for
connection of the air pump located outside the shroud. A third hole will be drilled
near the base of the shroud to monitor the helium concentration inside during
sampling (see Figure B-1).

B.1.1.3 Sampling Methodology

Sample Collection
* Purge the vapor port and sampling train at approximately 100 ml/min using the
air pump to ensure the sample is representative of subsurface conditions. Capture
purged vapor in 1-liter Tedlar® bags at the outlet of the air pump and release the
vapor outdoors. Three-to-five tubing volumes should be removed. Use the
following equation to calculate volume to be purged:

V=mnxrixl
Where:
V = Volume of tubing
r = the inner radius of the tubing being used [inches]
1 = the length of the tubing being used [inches]
n=3.14
(Convert to ml using 1-inch® = 16.387 ml to determine how long to purge port)

» If the sampling and analysis plan calls for Tedlar® bag samples to be collected
for analysis, these samples will be collected at the outlet of the air pump
following purging of the vapor port.

* Begin sample collection by closing the “4-inch shutoff valve between the Summa
canister and the air pump and opening the valve on the Summa canister.
Immediately record the pressure on the gauge as the “initial pressure” on the tag
attached to the canister.

* After sampling begins and the apparatus is verified to be operating correctly,
leave the canister to fill.

* Record all sample information in the field book and/or applicable field forms
including the following:

= Canister number and sample identification,
= Sample start date and times,

= Location of sample (distance from walls shown on building floor plan),
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= Initial and final pressure of canister, and
= Notes regarding leak test, if applicable.

Return to check canisters periodically (depending on length of sample period), to
ensure proper operation. It is necessary to check the canister prior to completion
because the accuracy of the flow regulators can vary, causing the canisters to fill
faster than expected. The final pressure at the end of sampling should be
approximately -5 to -6 inches mercury (Hg). If the canister has already reached
this point, sampling is complete, the canister valve should be closed, and the
pressure recorded as the “final pressure” on the sample tag, the field book, and
applicable field forms. Sample collection will be considered complete, regardless
of final pressure, after the stated sample period has elapsed.

Record the exact pressure of the canister and time at the end of sampling on the
sample tag for that canister, in the field book, and on the applicable field forms.

Verify that the canister valve is closed tightly, remove the flow controller, and
replace the threaded cap at the top of the canister. Discard all sample tubing.

Abandon vapor port by removing vapor screen and tubing, backfilling with glass
bead, and patching with concrete.

Leak Testing

Before purging or sampling begins, place the leak test shroud over the vapor
port/Summa canister sampling apparatus. The tubing from the tee connection
above the canister will pass through the wall of the shroud to connect with the air
pump outside.

Connect the helium cylinder to the leak test shroud using tubing from the flow
regulator on the cylinder, through a hole in the wall of the shroud. Be sure to keep
the cylinder in an upright position at all times.

Connect the helium meter to the leak test shroud using the hole near the base.

Use the flow regulator to slowly release helium into the leak test shroud until a
predetermined concentration of helium is contained within the enclosed area. The
helium concentration will be measured using the helium meter. Maintain helium
concentrations throughout the sampling period by continuously bleeding cylinder
gas into the shroud as needed.

Prior to collecting the canister sample, the vapor port will be purged as described
above. Purged vapor contained in the Tedlar® bags will be field screened using
the helium meter to ensure that the concentration of helium inside the bags is less
than 5 percent of the shroud concentration. If leakage is detected, the vapor port
seal will be enhanced and connections will be inspected and tightened. This
process will be repeated until no significant leakage has been demonstrated.

After confirming no significant leakage, the “4-inch shutoff valve between the
Summa canister and the air pump will be closed and the canister valve will be
opened to begin collecting the sample.
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B.1.1.4 Post-Sample Collection Procedures
Label all sample containers with the following information: sample identification, date
and time sample was collected, the starting and ending canister pressure, the site name,
and the company name.

Include all this information in the field book plus the ending time of sample collection,
and transfer pertinent information to the Chain-of-Custody record. Pack all Summa
canisters in the original shipping containers, sealed with a custody seal, and send to the
lab for analysis. The official holding time for this analysis is 30 days. However, attempt
to get samples to the lab as soon as possible to allow lab time to conduct re-runs,
dilutions, and low-level analyses, as necessary prior to sample expiration.

B.1.1.5 Analysis
The soil gas samples should be analyzed using EPA Methods TO-14 or TO-15, and when
necessary/possible, low-level analysis or Selective lon Mode (SIM) analysis to obtain the
lowest achievable detection and reporting limits. Note the desired analytical methods are
on the Chain-of-Custody form, and be sure analysis for helium is specified for leak-tested
samples.

B.1.1.6 Decontamination
The equipment used for soil gas sampling does not require decontamination in the field.
The Summa canisters will be individually cleaned and certified to 0.02 ppbv THC for the
project-specific analyte list by the contract laboratory prior to shipment. Ensure that
documentation of this certification is included on a tag attached to the canister and in the
paperwork that accompanies the canister shipment from the lab.

B.1.1.7 Documentation
Record all field activities, environmental and building conditions, and sample
documentation on the appropriate field forms and field notebook.
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Sub-Slab Vapor Port Detail
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2655 Park Center Dr., Suite A
Simi Valley, CA 93065

T:+1 805 526 7161

F: +1 508 526 7270
www.alsglobal.com

LABORATORY REPORT

July 11,2013

Greg Ferris

Aspect Consulting

401 2nd Ave. S, Suite 201
Seattle, WA 98104-3814

RE: Port Ludlow OWSI / 130046
Dear Greg:

Enclosed are the results of the samples submitted to our laboratory on June 26, 2013. For your
reference, these analyses have been assigned our service request number P1302737.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality
assurance program. The test results meet requirements of the current NELAP and DoD-ELAP
standards, where applicable, and except as noted in the laboratory case narrative provided. For a
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at
www.alsglobal.com. Results are intended to be considered in their entirety and apply only to the
samples analyzed and reported herein.

If you have any questions, please call me at (805) 526-7161.

Respectfully submitted,

ALS | Environmental
By Kate Aguilera at 10:58 am, Jul 11, 2013

Kate Aguilera
Project Manager
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2655 Park Center Dr., Suite A
Simi Valley, CA 93065

T:+1 805 526 7161

F: +1 508 526 7270
www.alsglobal.com

ALS

Client: Aspect Consulting Service Request No:  P1302737
Project: Port Ludlow OWSI / 130046

CASE NARRATIVE

The samples were received intact under chain of custody on June 26, 2013 and were stored in
accordance with the analytical method requirements. Please refer to the sample acceptance check
form for additional information. The results reported herein are applicable only to the condition of
the samples at the time of sample receipt.

Fixed Gases Analysis

The samples were analyzed for fixed gases (oxygen/argon, nitrogen, methane and carbon
dioxide) according to modified EPA Method 3C (single injection) using a gas chromatograph
equipped with a thermal conductivity detector (TCD). This method is not included on the
laboratory’s NELAP or AIHA-LAP scope of accreditation.

Helium Analysis

The samples were also analyzed for helium according to modified EPA Method 3C (single
injection) using a gas chromatograph equipped with a thermal conductivity detector (TCD).
This method is not included on the laboratory’s NELAP, DoD-ELAP, or AIHA-LAP scope of
accreditation.

Air-Phase Petroleum Hydrocarbons (APH) Analysis

The samples were also analyzed for total aliphatic and aromatic gasoline range hydrocarbons
by gas chromatography/mass spectrometry according to the Method for the Determination of
Air-Phase Petroleum Hydrocarbons (APH), Massachusetts Department of Environmental
Protection, Revision 1, December, 2009. This method is not included on the laboratory’s DoD-
ELAP or AIHA-LAP scope of accreditation.

Significant non-petroleum related peaks (i.e. halogenated, oxygenated, terpenes, etc.) are
subtracted from the hydrocarbon range areas when present. Any internal/tuning standards and
target APH analytes eluting in the hydrocarbon ranges are also subtracted. Additionally, C -C |
Aromatic Hydrocarbons are excluded from the C_-C  Aliphatic Hydrocarbon range.
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2655 Park Center Dr., Suite A
Simi Valley, CA 93065

T:+1 805 526 7161

F: +1 508 526 7270
www.alsglobal.com

ALS

Client: Aspect Consulting Service Request No:  P1302737
Project: Port Ludlow OWSI / 130046

CASE NARRATIVE

Volatile Organic Compound Analysis

The samples were also analyzed for volatile organic compounds in accordance with EPA Method
TO-15 from the Compendium of Methods for the Determination of Toxic Organic Compounds in
Ambient Air, Second Edition (EPA/625/R-96/010b), January, 1999. The analytical system was
comprised of a gas chromatograph / mass spectrometer (GC/MS) interfaced to a whole-air
preconcentrator. The method was modified to include the use of helium as a diluent gas in
place of zero-grade air for canister pressurization. When necessary, analytical sample volumes
were adjusted by a correction factor for canisters pressurized with helium. A summary sheet
has been included listing the affected samples. This method is not included on the laboratory’s
AIHA-LAP scope of accreditation. Any analytes flagged with an X are not included on the
laboratory's NELAP or DoD-ELAP scope of accreditation.

The Summa canisters were cleaned, prior to sampling, down to the method reporting limit
(MRL) reported for this project. Please note, projects which require reporting below the MRL
could have results between the MRL and method detection limit (MDL) that are biased high.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report.

Use of ALS Environmental (ALS)’'s Name. Client shall not use ALS’s name or trademark in any marketing or reporting
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result,
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld
by ALS for any reason in its sole discretion. To request ALS’s consent, Client shall provide copies of the proposed Materials
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or
trademark in any Materials or Attribution shall be deemed denied. ALS may, in its discretion, reasonably charge Client for
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief. For questions contact
the laboratory.
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Simi Valley, CA 93065
T: +1 805 526 7161
F: +1 508 526 7270
www.alsglobal.com

ALS Environmental - Simi Valley

Certifications, Accreditations, and Registrations

2655 Park Center Dr., Suite A

Agency Web Site Number
AIHA http://www.aihaaccreditedlabs.org 101661
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694
DoD ELAP http://www.pjlabs.com/search-accredited-labs L11-203
F'L%Ti;)DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E871020
Maine DHHS httpf//www.maine.qov/dhhs/mecdc/environmental-health/water/dwp- 2012039
services/labcert/labcert.htm

Minnesota DOH ) S
(NELAP) http://www.health.state.mn.us/accreditation 494864
New Jersey DEP . .
(NELAP) http://www.nj.gov/dep/oqa/ CA009
z\lNee/;/-:;))rk DOH http://www.wadsworth.org/labcert/elap/elap.html 11221
Oregon PHD http://public.health.oregon.gov/LaboratoryServices/EnvironmentallLaborat CA200007
(NELAP) oryAccreditation/Pages/index.aspx

68-03307

Pennsylvania DEP

http://www.depweb.state.pa.us/labs

(Registration)

Texas CEQ _ : - T104704413-
(NELAP) http://www.tceqg.texas.gov/field/qa/env_lab_accreditation.html 12-3
Utah DOH _ , e CA01527201
(NELAP) http://www.health.utah.gov/lab/labimp/certification/index.html 2
Washington DOE | http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance

program.

certifications section at www.alsglobal.com, or at the accreditation body’s website.

A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the

Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a
particular certification.
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ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT

Client: Aspect Consulting Service Request: P1302737
Project ID: Port Ludlow OWSI / 130046
8 5 &
. o 8 O
Date Received: 6/26/2013 2 Lé T
. . o
Time Received: 09:30 § 2 9 o
z 2 9 5
T < o
D5 20
3 2 & 9
E | E — >.
_ . 8 8 £ w
Date Time  Container pi;  pf1 s 2 :t( N
Client Sample ID Lab Code  Matrix Collected Collected ID (psig)  (psig) Q8 £
VP-1-062113 P1302737-001 Air 6/21/2013 10:00 SC00683  -1.47  3.65 X X X X
VP-2-062113 P1302737-002 Air 6/21/2013 11:00 SC01531  -1.10  3.69 X X X X

P1302737_Detail Summary_1307111000_RB.xls - DETAIL SUMMARY
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ALS ENVIRONMENTAL
Sample Volume Correction for Helium Pressurization
for SCAN Analysis

Sample Adjusted
Sample ID Pi Pf Volume (L) Volume (L)
P1302737-001 -1.47 3.65 0.901 1.00
P1302737-002 -1.10 3.69 0.905 1.00
Validation Date: 10/13/09
Template Name: MFC_GCF_backfill.xls
J:\A-GCMS\Helium pressurizationP1302737_He Pressurization_SCAN.xls Printed: 7/11/13

lofl
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ALS Environmental
Sample Acceptance Check Form

Client: Aspect Consulting Work order: P1302737
Project: Port Ludlow OWSI / 130046
Sample(s) received on: 6/26/13 Date opened: 6/26/13 by: MZAMORA

Note: This form is used for all samples received by ALS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes

Were sample containers properly marked with client sample ID?

Container(s) supplied by ALS?

Did sample containers arrive in good condition?

Were chain-of-custody papers used and filled out?

Did sample container labels and/or tags agree with custody papers?

Was sample volume received adequate for analysis?

Are samples within specified holding times?

Was proper temperature (thermal preservation) of cooler at receipt adhered to?

0 N o oA WDN

9 Was a trip blank received?
10  Were custody seals on outside of cooler/Box?
Location of seal(s)? Sealing Lid?
Were signature and date included?
Were seals intact?
Were custody seals on outside of sample container?
Location of seal(s)? Sealing Lid?
Were signature and date included?
Were seals intact?
11 Do containers have appropriate preservation, according to method/SOP or Client specified information?
Is there a client indication that the submitted samples are pH preserved?
Were VOA vials checked for presence/absence of air bubbles?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?
12 Tubes: Are the tubes capped and intact?
Do they contain moisture?
13 Badges: Are the badges properly capped and intact?
Avre dual bed badges separated and individually capped and intact?

0000000000 OoO0O0oo0o0on0 ONMEKEX K KX

0000000000 OXKOOOKK OOOOOoO0OOo0fg

<
b

KOoooooood|

MKKKMKNKKKKKDONXNXOO

Lab Sample ID Container Required Received Adjusted | VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments
P1302737-001.01 6.0 L Source Can
P1302737-002.01 6.0 L Source Can

Explain any discrepancies: (include lab sample ID numbers):

RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1302737_Aspect Consulting_Port Ludlow OWSI _ 130046.xls - Page 1 of 1 8 of 23 7/11/13 10:19 AM
(o)



Client:
Client Sample ID:
Client Project ID:

Aspect Consulting
VP-1-062113
Port Ludlow OWSI / 130046

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

ALS Project ID:
ALS Sample ID:

P1302737
P1302737-001

Test Code: EPA Method 3C Modified Date Collected: 6/21/13
Instrument ID: HP5890 11/GC1/TCD Date Received: 6/26/13
Analyst: Jennifer Young Date Analyzed: 7/1/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:
Container 1D: SC00683
Initial Pressure (psig):  -1.47 Final Pressure (psig): 3.65
Canister Dilution Factor: 1.39
CAS # Compound Result MRL Data
%, ViV %, viv Qualifier

7782-44-7 Oxygen +

7440-37-1 Argon 15.0 0.14

7727-37-9 Nitrogen 77.4 0.14

74-82-8 Methane ND 0.14

124-38-9 Carbon Dioxide 7.54 0.14

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

P1302737_3C_1307080923_SC.xls - Sample
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Client:
Client Sample ID:
Client Project ID:

Aspect Consulting
VP-2-062113
Port Ludlow OWSI / 130046

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

ALS Project ID:
ALS Sample ID:

P1302737
P1302737-002

Test Code: EPA Method 3C Modified Date Collected: 6/21/13
Instrument ID: HP5890 11/GC1/TCD Date Received: 6/26/13
Analyst: Jennifer Young Date Analyzed: 7/1/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:
Container 1D: SC01531
Initial Pressure (psig):  -1.10 Final Pressure (psig): 3.69
Canister Dilution Factor: 1.35
CAS # Compound Result MRL Data
%, ViV %, viv Qualifier

7782-44-7 Oxygen +

7440-37-1 Argon 12.9 0.14

7727-37-9 Nitrogen 79.3 0.14

74-82-8 Methane ND 0.14

124-38-9 Carbon Dioxide 7.78 0.14

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

P1302737_3C_1307080923_SC.xIs - Sample (2)
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Client:

Client Sample ID:
Client Project ID:

Aspect Consulting
Method Blank
Port Ludlow OWSI / 130046

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

ALS Project ID:
ALS Sample ID:

P1302737
P130701-MB

Test Code: EPA Method 3C Modified Date Collected: NA
Instrument ID: HP5890 11/GC1/TCD Date Received: NA
Analyst: Jennifer Young Date Analyzed: 7/01/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:
CAS # Compound Result MRL Data
%, ViV %, viv Qualifier
7782-44-7 Oxygen +
7440-37-1 Argon ND 0.10
7727-37-9 Nitrogen ND 0.10
74-82-8 Methane ND 0.10
124-38-9 Carbon Dioxide ND 0.10

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

P1302737_3C_1307080923_SC.xls - MBlank
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ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1
Client: Aspect Consulting
Client Sample ID: Lab Control Sample ALS Project ID: P1302737
Client Project ID: Port Ludlow OWSI / 130046 ALS Sample ID: P130701-LCS
Test Code: EPA Method 3C Modified Date Collected: NA
Instrument 1D: HP5890 11/GC1/TCD Date Received: NA
Analyst: Jennifer Young Date Analyzed: 7/01/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: NA mi(s)
Test Notes:
ALS
CAS # Compound Spike Amount Result % Recovery Acceptance Data
ppmV ppmV Limits Qualifier

7782-44-7 Oxygen +

7440-37-1 Argon 50,000 55,200 110 85-111

7727-37-9 Nitrogen 49,400 54,500 110 85-114

74-82-8 Methane 39,500 42,700 108 90-114

124-38-9 Carbon Dioxide 49,300 53,000 108 84-113

P1302737_3C_1307080923_SC.xls - LCS
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1
Client: Aspect Consulting
Client Project ID: Port Ludlow OWSI / 130046 ALS Project ID: P1302737
Helium
Test Code: EPA 3C Modified
Instrument ID: HP5890 11/GC8/TCD Date(s) Collected: 6/21/13
Analyst: Jennifer Young Date Received: 6/26/13
Sample Type: 6.0 L Summa Canister(s) Date Analyzed: 6/28/13
Test Notes:
Injection Canister
Client Sample ID ALS Sample ID Volume Dilution Data
ml(s) Factor Qualifier
VP-1-062113 P1302737-001 1.00 1.10
VP-2-062113 P1302737-002 1.00 1.06
Method Blank P130628-MB 1.00 1.00

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

P1302737_3CHEH2_1307011520_SC.xls - Sample
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ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1
Client: Aspect Consulting
Client Sample ID: Lab Control Sample ALS Project ID: P1302737
Client Project ID: Port Ludlow OWSI / 130046 ALS Sample ID: P130628-LCS
Test Code: EPA 3C Modified Date Collected: NA
Instrument 1D: HP5890 11/GC8/TCD Date Received: NA
Analyst: Jennifer Young Date Analyzed: 6/28/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: NA ml(s)
Test Notes:
ALS
CAS # Compound Spike Amount Result % Recovery Acceptance Data
ppmV ppmV Limits Qualifier
7440-59-7 Helium 10,000 9,620 96 70-127
P1302737_3CHEH2_1307011520_SC.xls - LCS 3C_HE_H2.xIs - Page No.:
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1
Client: Aspect Consulting
Client Sample ID: VP-1-062113 ALS Project ID: P1302737
Client Project ID: Port Ludlow OWSI / 130046 ALS Sample ID: P1302737-001
Test Code: Massachusetts APH, Revision 1, December 2009 Date Collected: 6/21/13
Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 6/26/13
Analyst: Chris Cornett Date Analyzed: 7/4/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:
Container ID: SC00683
Initial Pressure (psig):  -1.47 Final Pressure (psig): 3.65
Canister Dilution Factor: 1.39
Compound Result MRL Data
pg/ms pg/ms3 Qualifier
C; - C; Aliphatic Hydrocarbons'? 110 28
C, - C,, Aliphatic Hydrocarbons'? 2,100 14
C, - C,, Aromatic Hydrocarbons 42 3.5

Significant non-petroleum related peaks (i.e. halogenated, oxygenated, terpenes, etc.) are subtracted from the hydrocarbon range areas when present.
tHydrocarbon Range data from total ion chromatogram excluding any internal/tuning standards eluting in that range.

2C;-C4 Alliphatic Hydrocarbons exclude the concentration of Target APH analytes eluting in that range.

3C,-Cy, Aliphatic Hydrocarbons exclude concentration of Target APH Analytes eluting in that range and concentration of C,-C,, Aromatic Hydrocarbons.

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

P1302737_APH_1307100844_SC xIs - Sample
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1
Client: Aspect Consulting
Client Sample ID: VP-2-062113 ALS Project ID: P1302737
Client Project ID: Port Ludlow OWSI / 130046 ALS Sample ID: P1302737-002
Test Code: Massachusetts APH, Revision 1, December 2009 Date Collected: 6/21/13
Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 6/26/13
Analyst: Chris Cornett Date Analyzed: 7/4/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:
Container ID: SC01531

Initial Pressure (psig):  -1.10 Final Pressure (psig): 3.69

Canister Dilution Factor: 1.35

Compound Result MRL Data
pg/ms pg/ms3 Qualifier

C; - C; Aliphatic Hydrocarbons'? 100 27

C, - C,, Aliphatic Hydrocarbons'? 790 14

C, - C,, Aromatic Hydrocarbons 16 3.4

Significant non-petroleum related peaks (i.e. halogenated, oxygenated, terpenes, etc.) are subtracted from the hydrocarbon range areas when present.
tHydrocarbon Range data from total ion chromatogram excluding any internal/tuning standards eluting in that range.

2C;-C4 Alliphatic Hydrocarbons exclude the concentration of Target APH analytes eluting in that range.

3C,-Cy, Aliphatic Hydrocarbons exclude concentration of Target APH Analytes eluting in that range and concentration of C,-C,, Aromatic Hydrocarbons.
ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

P1302737_APH_1307100844_SC.xls - Sample (2) APH..XLS - Page No.:
16 of 23



Client: Aspect Consulting

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client Sample ID: Method Blank ALS Project ID: P1302737
Client Project ID: Port Ludlow OWSI / 130046 ALS Sample ID: P130703-MB
Test Code: Massachusetts APH, Revision 1, December 2009 Date Collected: NA
Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: NA
Analyst: Chris Cornett Date Analyzed: 7/3/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:
Compound Result MRL Data
pg/ms pg/ms3 Qualifier
C; - C; Aliphatic Hydrocarbons'? ND 20
C, - C,, Aliphatic Hydrocarbons'? ND 10
C, - C,, Aromatic Hydrocarbons ND 2.5

Significant non-petroleum related peaks (i.e. halogenated, oxygenated, terpenes, etc.) are subtracted from the hydrocarbon range areas when present.
tHydrocarbon Range data from total ion chromatogram excluding any internal/tuning standards eluting in that range.
2C;-C4 Alliphatic Hydrocarbons exclude the concentration of Target APH analytes eluting in that range.

3C,-Cy, Aliphatic Hydrocarbons exclude concentration of Target APH Analytes eluting in that range and concentration of C,-C,, Aromatic Hydrocarbons.

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

P1302737_APH_1307100844_SC xIs - MBlank

17 of 23
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ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1
Client: Aspect Consulting
Client Sample ID: Lab Control Sample ALS Project ID: P1302737
Client Project ID: Port Ludlow OWSI / 130046 ALS Sample ID: P130703-LCS
Test Code: Massachusetts APH, Revision 1, December 2009 Date Collected: NA
Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: NA
Analyst: Chris Cornett Date Analyzed: 7/3/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed:  0.125 Liter(s)
Test Notes:
ALS
Compound Spike Amount Result % Recovery Acceptance Data
pg/ms3 pg/md Limits Qualifier
C5 - C8 Aliphatic Hydrocarbons 202 167 83 70-130
C9 - C12 Aliphatic Hydrocarbons 204 184 90 70-130
C9 - C10 Aromatic Hydrocarbons 402 366 91 70-130

P1302737_APH_1307100844_SC.xls - LCS
18 of 23
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1
Client: Aspect Consulting
Client Sample ID: VP-1-062113 ALS Project ID: P1302737
Client Project ID: Port Ludlow OWSI / 130046 ALS Sample ID: P1302737-001
Test Code: EPA TO-15 Modified Date Collected: 6/21/13
Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 6/26/13
Analyst: Chris Cornett Date Analyzed: 7/4/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:
Container ID: SC00683
Initial Pressure (psig):  -1.47 Final Pressure (psig):  3.65
Canister Dilution Factor: 1.39
CAS # Compound Result MRL Result MRL Data
pg/m?3 pg/ms3 ppbV ppbV Qualifier
1634-04-4 Methyl tert-Butyl Ether ND 0.70 ND 0.19
110-54-3 n-Hexane ND 0.70 ND 0.20
107-06-2 1,2-Dichloroethane ND 0.70 ND 0.17
71-43-2 Benzene ND 0.70 ND 0.22
108-88-3 Toluene 9.8 0.70 2.6 0.18
106-93-4 1,2-Dibromoethane ND 0.70 ND 0.090
100-41-4 Ethylbenzene 3.2 0.70 0.73 0.16
179601-23-1 m,p-Xylenes 15 1.4 35 0.32
95-47-6 o0-Xylene 44 0.70 1.0 0.16
108-67-8 1,3,5-Trimethylbenzene 2.4 0.70 0.50 0.14
95-63-6 1,2,4-Trimethylbenzene 7.7 0.70 1.6 0.14
91-20-3 Naphthalene 1.2 0.70 0.23 0.13

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

P1302737_TO15_1307100852_SC.xls - Sample TO15SCAN.XLS - NL - PageNo.:
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Client:

Client Sample ID:
Client Project ID:

Aspect Consulting
VP-2-062113

Port Ludlow OWSI / 130046

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

ALS Project ID: P1302737
ALS Sample ID: P1302737-002

Test Code: EPA TO-15 Modified Date Collected: 6/21/13
Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 6/26/13
Analyst: Chris Cornett Date Analyzed: 7/4/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:
Container ID: SC01531
Initial Pressure (psig):  -1.10 Final Pressure (psig):  3.69
Canister Dilution Factor: 1.35
CAS # Compound Result MRL Result MRL Data
pg/m?3 pg/ms3 ppbV ppbV Qualifier
1634-04-4 Methyl tert-Butyl Ether ND 0.68 ND 0.19
110-54-3 n-Hexane ND 0.68 ND 0.19
107-06-2 1,2-Dichloroethane ND 0.68 ND 0.17
71-43-2 Benzene ND 0.68 ND 0.21
108-88-3 Toluene 12 0.68 3.2 0.18
106-93-4 1,2-Dibromoethane ND 0.68 ND 0.088
100-41-4 Ethylbenzene 10 0.68 2.3 0.16
179601-23-1 m,p-Xylenes 45 1.4 10 0.31
95-47-6 o0-Xylene 28 0.68 6.5 0.16
108-67-8 1,3,5-Trimethylbenzene 1.6 0.68 0.33 0.14
95-63-6 1,2,4-Trimethylbenzene 3.5 0.68 0.71 0.14
91-20-3 Naphthalene ND 0.68 ND 0.13

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

P1302737_TO15_1307100852_SC.xls - Sample (2)
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS

Page 1 of 1
Client: Aspect Consulting
Client Sample ID: Method Blank ALS Project ID: P1302737
Client Project ID: Port Ludlow OWSI / 130046 ALS Sample ID: P130703-MB
Test Code: EPA TO-15 Modified Date Collected: NA
Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: NA
Analyst: Chris Cornett Date Analyzed: 7/3/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)
Test Notes:
Canister Dilution Factor: 1.00
CAS # Compound Result MRL Result MRL Data
pg/m?3 pg/ms3 ppbV ppbV Qualifier
1634-04-4 Methyl tert-Butyl Ether ND 0.50 ND 0.14
110-54-3 n-Hexane ND 0.50 ND 0.14
107-06-2 1,2-Dichloroethane ND 0.50 ND 0.12
71-43-2 Benzene ND 0.50 ND 0.16
108-88-3 Toluene ND 0.50 ND 0.13
106-93-4 1,2-Dibromoethane ND 0.50 ND 0.065
100-41-4 Ethylbenzene ND 0.50 ND 0.12
179601-23-1 m,p-Xylenes ND 1.0 ND 0.23
95-47-6 o0-Xylene ND 0.50 ND 0.12
108-67-8 1,3,5-Trimethylbenzene ND 0.50 ND 0.10
95-63-6 1,2,4-Trimethylbenzene ND 0.50 ND 0.10
91-20-3 Naphthalene ND 0.50 ND 0.095

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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Client:

Client Project ID:

Test Code:
Instrument ID:
Analyst:
Sample Type:
Test Notes:

ALS ENVIRONMENTAL

SURROGATE SPIKE RECOVERY RESULTS
Page 1 of 1

Aspect Consulting
Port Ludlow OWSI / 130046

EPA TO-15 Modified

Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13
Chris Cornett

6.0 L Summa Canister(s)

1,2-Dichloroethane-d4 Toluene-d8

ALS Project ID: P1302737

Date(s) Collected: 6/21/13
Date(s) Received: 6/26/13
Date(s) Analyzed: 7/3 - 7/4/13

Bromofluorobenzene

Client Sample ID ALS Sample ID Percent Percent Percent Acceptance  Data
Recovered Recovered Recovered Limits  Qualifier

Method Blank P130703-MB 86 98 105 70-130

Lab Control Sample P130703-LCS 83 95 106 70-130

VP-1-062113 P1302737-001 85 96 109 70-130

VP-2-062113 P1302737-002 85 97 109 70-130

Surrogate percent recovery is verified and accepted based on the on-column result.
Reported results are shown in concentration units and as a result of the calculation, may vary slightly from the on-column percent recovery.
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Client:

Client Sample ID:
Client Project ID:

Aspect Consulting
Lab Control Sample

Port Ludlow OWSI / 130046

ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE SUMMARY
Page 1 of 1

ALS Project ID: P1302737
ALS Sample ID: P130703-LCS

Test Code: EPA TO-15 Modified Date Collected: NA
Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: NA
Analyst: Chris Cornett Date Analyzed: 7/3/13
Sample Type: 6.0 L Summa Canister Volume(s) Analyzed:  0.125 Liter(s)
Test Notes:
ALS
CAS # Compound Spike Amount Result % Recovery Acceptance Data
pg/ms3 pg/md Limits Qualifier
1634-04-4 Methyl tert-Butyl Ether 204 173 85 69-120
110-54-3 n-Hexane 206 157 76 63-115
107-06-2 1,2-Dichloroethane 208 161 77 69-118
71-43-2 Benzene 208 182 88 69-117
108-88-3 Toluene 208 195 94 65-116
106-93-4 1,2-Dibromoethane 208 204 98 69-130
100-41-4 Ethylbenzene 206 200 97 66-119
179601-23-1 m,p-Xylenes 412 388 94 64-118
95-47-6 0-Xylene 200 191 96 65-120
108-67-8 1,3,5-Trimethylbenzene 208 203 98 64-125
95-63-6 1,2,4-Trimethylbenzene 200 201 101 64-131
91-20-3 Naphthalene 178 185 104 56-143

Laboratory Control Sample percent recovery is verified and accepted based on the on-column result.
Reported results are shown in concentration units and as a result of the calculation, may vary slightly.
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APPENDIX D

Terrestrial Ecological Evaluation
Form



— | Voluntary Cleanup Program
B\ o Washington State Department of Ecology

DEPARTMENT OF

ECOLOGY Toxics Cleanup Program

State of Washington

TERRESTRIAL ECOLOGICAL EVALUATION FORM

Under the Model Toxics Control Act (MTCA), a terrestrial ecological evaluation is necessary if
hazardous substances are released into the soils at a Site. In the event of such a release, you must
take one of the following three actions as part of your investigation and cleanup of the Site:

1. Document an exclusion from further evaluation using the criteria in WAC 173-340-7491.
2. Conduct a simplified evaluation as set forth in WAC 173-340-7492.
3. Conduct a site-specific evaluation as set forth in WAC 173-340-7493.

When requesting a written opinion under the Voluntary Cleanup Program (VCP), you must complete
this form and submit it to the Department of Ecology (Ecology). The form documents the type and
results of your evaluation.

Completion of this form is not sufficient to document your evaluation. You still need to
document your analysis and the basis for your conclusion in your cleanup plan or report.

If you have questions about how to conduct a terrestrial ecological evaluation, please contact the
Ecology site manager assigned to your Site. For additional guidance, please refer to
www.ecy.wa.gov/programs/tcp/policies/terrestrial/ TEEHome.htm.

Step 1: IDENTIFY HAZARDOUS WASTE SITE

Please identify below the hazardous waste site for which you are documenting an evaluation.

Facility/Site Name: 781 Walker Way, Port Ludlow

Facility/Site Address: 781 Walker Way, Port Ludlow, WA 98365

Facility/Site No: VCP Project No.: SW1311

Step 2: IDENTIFY EVALUATOR

Please identify below the person who conducted the evaluation and their contact information.

Name: Brett Carp Title: Sr. Environmental Scientist

Organization: Aspect Consulting

Mailing address: 401 2nd Avenue South, #201

City: Seattle State: WA Zip code: 98104

Phone: 206-838-5836 Fax: 206-838-5853 E-mail: bcarp@aspectconsulting.com

ECY 090-300 (revised April 2011) 1



Step 3: DOCUMENT EVALUATION TYPE AND RESULTS

A. Exclusion from further evaluation.

1. Does the Site qualify for an exclusion from further evaluation?
X Yes If you answered “ YES,” then answer Question 2.

[ ] Noor

If you answered “NO” or “UKNOWN,” then skip to Step 3B of this form.
Unknown

2. What is the basis for the exclusion? Check all that apply. Then skip to Step 4 of this form.
Point of Compliance: WAC 173-340-7491(1)(a)

[] All soil contamination is, or will be,* at least 15 feet below the surface.

All soil contamination is, or will be,* at least 6 feet below the surface (or alternative
=4 depth if approved by Ecology), and institutional controls are used to manage
remaining contamination.

Barriers to Exposure: WAC 173-340-7491(1)(b)

All contaminated soil, is or will be,* covered by physical barriers (such as buildings or
] paved roads) that prevent exposure to plants and wildlife, and institutional controls
are used to manage remaining contamination.

Undeveloped Land: WAC 173-340-7491(1)(c)

There is less than 0.25 acres of contiguous” undeveloped® land on or within 500 feet
of any area of the Site and any of the following chemicals is present: chlorinated

[] dioxins or furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin,
endosulfan, endrin, heptachlor, heptachlor epoxide, benzene hexachloride,
toxaphene, hexachlorobenzene, pentachlorophenol, or pentachlorobenzene.

] For sites not containing any of the chemicals mentioned above, there is less than 1.5
acres of contiguous” undeveloped® land on or within 500 feet of any area of the Site.

Background Concentrations: WAC 173-340-7491(1)(d)

] Concentrations of hazardous substances in soil do not exceed natural background levels
as described in WAC 173-340-200 and 173-340-709.

* An exclusion based on future land use must have a completion date for future development that is
acceptable to Ecology.

* “Undeveloped land” is land that is not covered by building, roads, paved areas, or other barriers that would
prevent wildlife from feeding on plants, earthworms, insects, or other food in or on the soil.

# “Contiguous” undeveloped land is an area of undeveloped land that is not divided into smaller areas of
highways, extensive paving, or similar structures that are likely to reduce the potential use of the overall area
by wildlife.

ECY 090-300 (revised April 2011) 2



B. Simplified evaluation.

1. Does the Site qualify for a simplified evaluation?

[ ] Yes If you answered “ YES,” then answer Question 2 below.

[ ] Noor

If you answered “NO” or “UNKNOWN,” then skip to Step 3C of this form.
Unknown

2. Did you conduct a simplified evaluation?
[ ] Yes If you answered “ YES,” then answer Question 3 below.

[ ] No If you answered “NO,” then skip to Step 3C of this form.

3. Was further evaluation necessary?
[] Yes If you answered “ YES,” then answer Question 4 below.

[ ] No If you answered “NO,” then answer Question 5 below.

4. If further evaluation was necessary, what did you do?

] Used the concentrations listed in Table 749-2 as cleanup levels. If so, then skip to
Step 4 of this form.

] Conducted a site-specific evaluation. If so, then skip to Step 3C of this form.

5. If no further evaluation was necessary, what was the reason? Check all that apply. Then skip
to Step 4 of this form.

Exposure Analysis: WAC 173-340-7492(2)(a)
] Area of soil contamination at the Site is not more than 350 square feet.

] Current or planned land use makes wildlife exposure unlikely. Used Table 749-1.

Pathway Analysis: WAC 173-340-7492(2)(b)

] No potential exposure pathways from soil contamination to ecological receptors.
Contaminant Analysis: WAC 173-340-7492(2)(c)

] No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at
concentrations that exceed the values listed in Table 749-2.

No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or

] alternative depth if approved by Ecology) at concentrations that exceed the values
listed in Table 749-2, and institutional controls are used to manage remaining
contamination.

No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at
] concentrations likely to be toxic or have the potential to bioaccumulate as determined
using Ecology-approved bioassays.

No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or

] alternative depth if approved by Ecology) at concentrations likely to be toxic or have
the potential to bioaccumulate as determined using Ecology-approved bioassays, and
institutional controls are used to manage remaining contamination.

ECY 090-300 (revised April 2011) 3



C. Site-specific evaluation. A site-specific evaluation process consists of two parts: (1) formulating
the problem, and (2) selecting the methods for addressing the identified problem. Both steps
require consultation with and approval by Ecology. See WAC 173-340-7493(1)(c).

1. Was there a problem? See WAC 173-340-7493(2).

[ ] Yes If you answered “YES,” then answer Question 2 below.

] No If you answered “NO,” then identify the reason here and then skip to Question 5
below:

] No issues were identified during the problem formulation step.

u While issues were identified, those issues were addressed by the
cleanup actions for protecting human health.

2. What did you do to resolve the problem? See WAC 173-340-7493(3).

] Used the concentrations listed in Table 749-3 as cleanup levels. If so, then skip to
Question 5 below.

] Used one or more of the methods listed in WAC 173-340-7493(3) to evaluate and
address the identified problem. If so, then answer Questions 3 and 4 below.

3. If you conducted further site-specific evaluations, what methods did you use?
Check all that apply. See WAC 173-340-7493(3).

Literature surveys.

Soil bioassays.

Wildlife exposure model.
Biomarkers.

Site-specific field studies.

Weight of evidence.

O 0Ododdnn

Other methods approved by Ecology. If so, please specify:

4. What was the result of those evaluations?
] Confirmed there was no problem.

] Confirmed there was a problem and established site-specific cleanup levels.

5. Have you already obtained Ecology’s approval of both your problem formulation and
problem resolution steps?

[ ] Yes If so, please identify the Ecology staff who approved those steps:

[ ] No

ECY 090-300 (revised April 2011) 4



Step 4: SUBMITTAL

Please mail your completed form to the Ecology site manager assigned to your Site. If a site
manager has not yet been assigned, please mail your completed form to the Ecology regional
office for the County in which your Site is located.

-

Northwest Region: Central Region:
Attn: VCP Coordinator Attn: VCP Coordinator
3190 160" Ave. SE 15 W. Yakima Ave., Suite 200
Bellevue, WA 98008-5452 Yakima, WA 98902
Southwest Region: Eastern Region:
Attn: VCP Coordinator Attn: VCP Coordinator
P.O. Box 47775 N. 4601 Monroe
Olympia, WA 98504-7775 Spokane WA 99205-1295

If you need this publication in an alternate format, please call the Toxics Cleanup Program at 360-407-7170. Persons with hearing loss can
call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.
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APPENDIX E

Review of Potential Remediation
Technologies for Petroleum-
Impacted Sites



ASPECT CONSULTING

E.1 Institutional Controls

Institutional controls are measures to limit or prohibit activities that may interfere with
the integrity of a cleanup action or result in exposure to hazardous substances. Examples
of ingtitutional controls are limitations on the use of the property or resources such as an
environmental covenant or maintenance requirements for engineering controls.

Advantages
* Can be easy to implement without disrupting operations.

* Relatively low cost.
Limitations
e Does not address the destruction or remediation of COCs.

* Depending on site-specific conditions, may not be sufficient to prevent off-
property migration of COCs.

* May result in restrictions on the property use.

Summary Evaluation

Because of itslow cost and ease of implementation, institutional controls can be a
valuable component of aremediation strategy at sites impacted with petroleum
hydrocarbons.
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ASPECT CONSULTING

E.2 Engineering Controls

Engineering controls means containment and/or treatment systems that are designed and
constructed to prevent or limit the movement of, or the exposure to, hazardous
substances. An example of an engineering control would be a physical barrier such as
asphalt or concrete paving/capping.

Advantages
* Can be easy to implement without disrupting operations.
* Canberelatively low cost.

Limitations
» Does not address the destruction or remediation of COCs.

* Depending on site-specific conditions, may not be sufficient to prevent off-
property migration of COCs.

* May result in restrictions on the property use.
Summary Evaluation

Because of itslow cost and ease of implementation, engineering controls can be a
valuable component of aremediation strategy for petroleum-impacted sites.
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ASPECT CONSULTING

E.3 Monitored Natural Attenuation

Monitored natural attenuation involves the destruction of COCsin site soil and
groundwater by in situ by natural processes, including as biodegradation by native
bacteria. This technology typically involves periodic monitoring of soil, groundwater,
and/or air to evaluate remediation progress and ensure continued protectiveness.

Advantages
* COCs are permanently destroyed.

* Easy to implement without disrupting operations.
* Relatively low cost.

Limitations
» Depending on site-specific conditions, remediation may take an extended time
period.

* Depending on site-specific conditions, may not be sufficient to prevent off-
property migration of COCs.

Summary Evaluation
Because of itslow cost and ease of implementation, monitored natural attenuation can be
avaluable component of aremediation strategy at petroleum-impacted sites.
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ASPECT CONSULTING

E.4 Soil Vapor Extraction

Soil vapor extraction involves removal of COCsin site soils above the water table by
applying a vacuum to wells and treating constituents removed in the extracted soil gas.
Equipment required with this technology includes wells, piping, a vacuum blower,
moisture knockout pot, and treatment equipment (e.g., activated carbon vessels).
Operation requirements include electricity for the vacuum blower, natural gasfor the
catalytic oxidizer, disposal of generated wastes (condensate water), equipment
maintenance, and air monitoring.

Advantages
* COCs are permanently destroyed.

* Relatively non-disruptive technology (will require temporary disturbance to
install wells and piping).

* Areaof treatment can extend underneath otherwise inaccessible facility areas.

Limitations
* Removal of COCs from low-permeability soils can be limited by the rate of
diffusion through these soils.

* Not effective in groundwater or soil below the water table.

Summary Evaluation

Because of its moderate cost and ease of implementation, soil vapor extraction can be a
valuable component of aremediation strategy at petroleum-impacted sites. However, this
technology was pilot tested at the Site between December 2011 and January 2012 and
overall performance was poor. Initial soil vapor extraction mass removal rates were
relatively low, and removal rates declined rapidly over the testing period, even with the
addition of groundwater extraction (dual-phase extraction).
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ASPECT CONSULTING

E.5 Air Sparging

Air sparging involves removal of COCs from groundwater and saturated soil and by
injecting air in wells screened below the water table. Volatile contaminants evaporate
into the injected air, which is typically collected and treated by through soil vapor
extraction (see E.4 above). Equipment required with this technology includes wells,
piping, and an air compressor. Operation requirements include electricity for the air
compressor, equipment maintenance, and air monitoring.

Advantages
* COCs are permanently removed and destroyed (if collected/treated with soil
vapor extraction).

* Relatively non-disruptive technology (will require temporary disturbances to
install wells and piping).

* Areaof treatment can extend underneath otherwise inaccessible facility areas.

Limitations

* Heterogeneous geology may limit the rate of diffusion through low-permeability
soil layers and reduce treatment effectiveness.

» Preferential pathways for subsurface air movement may still result in incomplete
treatment in some areas.

» Heterogeneous soils, especialy low permeability zones above the air injection
level, can make recovery of sparged air problematic and can result in
unpredictable subsurface migration of contaminated soil vapor.

Summary Evaluation

Because of its moderate cost and ease of implementation, air sparging can be avaluable
component of aremediation strategy at petroleum-impacted sites. However, given the
heterogeneous subsurface soils present at the Site, and the transient nature of perched
groundwater, both the implementability of air sparging, and the recovery of sparged
vapors, would be problematic at the Site.
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ASPECT CONSULTING

E.6 Enhanced Aerobic Biodegradation

Enhanced aerobic biodegradation is the practice of adding oxygen (an el ectron acceptor)
to groundwater and/or soil to increase the number and vitality of indigenous
microorganisms already naturally performing biodegradation of COCs at the Site.
Application is typically accomplished viainjection of aliquid compound to provide
oxygen to the subsurface. This processis performed in several discrete injection events
and does not require continuously-operating equipment on site.

Advantages
* COCs are permanently destroyed in situ.

* Easy to implement without significantly disrupting operations.

* Can enhance remediation in otherwise inaccessible areas by altering groundwater
conditions over alocalized area.

Limitations
* Although faster than natural attenuation, remediation will likely be limited by the
rate at which COCs desorb from soil. Therefore, remediation time with this
technology may be a decade or more.

* Generally not effective in soil above the water table.

Summary Evaluation

Enhanced aerobic biodegradation is not typically cost-effective for source removal, but is
most applicable as a polishing technology. Although faster than unassisted natural
attenuation, thisistypicaly still aslow process that can take a number of yearsto destroy
COCs, may require multiple injection events, and is generally employed following
treatment of saturated soil and groundwater by more aggressive technologies.
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ASPECT CONSULTING

E.7 In Situ Chemical Oxidation

For chemical oxidization, a strong oxidizing chemical (e.g., 0zone, Fenton’ s reagent,
activated persulfate, permanganate) is injected into groundwater or mixed into soil to
react and mineralize (i.e., convert to carbon dioxide and water) organic contaminants.
Ozoneistypicaly applied in gas form as part of air sparging; Fenton’s reagent and
activated persulfate are typically injected as liquid solutions into groundwater.

Advantages
* COCs are permanently destroyed in situ.

* May not require installation of permanent wells, piping, or equipment which may
help minimize disruption to business operations.

e Potentia area of influence could extend underneath inaccessible areas of the Site.

Limitations
* Generally not effective in soil above the water table.

* Low-permeability soils may not be adequately addressed.

Summary Evaluation

The success of this technology is highly dependent on the chemical oxidant physically
coming into contact and reacting with COCs in soil and groundwater. The presence of
heterogeneous soils and low-permeability zones can limit the ability of this technology to
completely treat impacted soil and groundwater.
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ASPECT CONSULTING

E.8 Dual-Phase Extraction

This approach uses soil vapor extraction in conjunction with groundwater pumping to
depress the water table, which exposes shallow saturated soils to treatment by soil vapor
extraction, and provides hydraulic containment and removal of COCsin site
groundwater. To increase effectiveness, this technology can be applied in conjunction
with air sparging to provide additional groundwater treatment. In addition to equipment
required by soil vapor extraction, this technology requires either submersible pumps or a
high-vacuum blower to remove water, and additional treatment equipment. Water
disposal can require obtaining a sewer discharge authorization and possibly treatment
prior to discharge.

Advantages
* COCs are permanently removed and destroyed.

* Provides hydraulic control of chemical migration as well as on-site treatment.
» Areaof influence from pumping can extend underneath inaccessible areas.

Limitations
* Heterogeneous soils and low-permeability zones can complicate application,
increase costs, and result in incomplete treatment.

» High soil permeability can result in the need to remove and treat large volumes of
water to adequately depress the water table.

* Requires significant above-ground space for required equipment.
* Can haveréatively high cost for water disposal.

Summary Evaluation

The presence of heterogeneous soils and |ow-permeability zones can limit the ability of
this technology to completely treat impacted soil and groundwater. This technology was
pilot tested at the Site between December 2011 and January 2012 and overall
performance was poor. Water removal rates were low, consistent with the dense, low
permeability glacial soil of the shallow perched aquifer. Initial mass removal rates were
relatively low, and mass removal rates declined rapidly over the testing period.

E-8 AGENCY REVIEW DRAFT PROJECT NO. 130046-001-02 « SEPTEMBER 24, 2013



ASPECT CONSULTING

E.9 Soil Excavation

This technology involves removing contaminated soils and transporting the soil to a
permitted disposal facility (e.g., landfill or soil recycler). Soil can be removed by a
variety of techniques; shallow soil istypically removed with an excavator, while deeper
soil may be removed using overlapping augers or a shored excavation.

Advantages
* For soil that can be accessed, this is the most certain method of removing COCs
from the Site.

* For shallow impacted soils, excavation coupled with off-site disposal is typically
the most cost-effective active remedial measure.

Limitations
* Excavation costsincrease significantly with depth and proximity to load bearing
structures and buildings, particularly when shoring is required.

* Impacted soil beneath buildings and other facilities typically requires the
demolition of those structures to access soil.

» Excavation is potentially disruptive, particularly when the removal is not
consistent with site development plans.

Summary Evaluation

Shallow impacted soil was removed the extent practical at the Sitein 1990. Removal of
additional deeper impacted soil at the Site would require a deep, sloped excavation.
Demolition and replacement of the existing shop/garage building would aso be required.
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APPENDIX F

SLR Soil Vapor Extraction Pilot
Test Report (on CD)



SLR¥

May 8, 2012
Project 101.00433.00003

Mr. Larry Smith

Olympic Water & Sewer, Inc.
70 Breaker Lane

Port Ludlow, Washington 98635

Re:  Seoil Vapor Extraction Pilot Test Report, Olympic Water & Sewer, Inc. Facility,
781 Walker Way, Port Ludlow, Washington

Dear Larry:

SLR International Corporation (SLR) has prepared this report to present the results of the soil
vapor extraction (SVE) pilot tests that were recently conducted at the Olympic Water & Sewer,
Inc. (OWSI) facility in Port Ludlow, Washington. The purposes of the pilot tests were to: 1)
assess the potential effectiveness of SVE, with and without groundwater de-watering, at
remediating the volatile petroleum hydrocarbon-impacted soil, 2) evaluate if groundwater
extraction can effectively de-water the shallower portion of saturated zone (above the Unit B
silty sand), expose the capillary fringe above the deeper water table (above the Unit D silts),
and allow SVE to remove additional petroleum hydrocarbon vapors from the shallower
saturated zone and the capillary fringe, and 3) obtain the information necessary for potential
future design and implementation of an SVE system, with or without groundwater
recovery/treatment.

PROPERTY DESCRIPTION

The subject property, which is owned by OWSI, is located at 781 Walker Way in Port Ludlow,
Washington. The location of the property is shown on Figure 1. The OWSI property is an
approximate 2.2-acre parcel that is partially developed with an OWSI operation and
maintenance facility. The facility consists of an approximate '2-acre area that includes an
office/shop/garage building (garage building), a public water supply well (Well #2) and
associated pump house building, and a storage trailer (see Figure 2). The ground surface within
the facility is primarily unpaved, except for a narrow asphalt driveway that runs down the
center of the facility from Walker Way to approximately the storage trailer. Within the OWSI
property, the facility is surrounded on all sides by dense forest, and a gulley containing an
intermittent stream is located within the forest to the west of the facility. The facility has been
operating since 1968, after the installation of the water supply well. Prior to 1968, the property
was undeveloped.

SLR International Corp 22118 20% Avenue SE, Ste. G-202,  Bothell, WA 98021
T: 425-402-8800 F: 425-402-8488 wwww.slrconsulting.com
Offices throughout USA, Canada, UK, Ireland, Australia, Singapore



Mr. Larry Smith
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SUMMARY OF ENVIRONMENTAL CONDITIONS

In 1990, the three gasoline underground storage tanks (USTSs) at the property were removed.
A 1,000-gallon UST was located beneath the floor of the northern garage bay, a 2,000-gallon
UST was located outside (west) of the northern garage bay, and a 2,000-gallon UST was
located approximately 40 feet south of the garage. The approximate locations of the UST
excavations are shown on Figure 2. Volatile petroleum hydrocarbon-impacted soil was only
present in the 1,000-gallon tank excavation and the northern 2,000-gallon tank excavation
[Applied Geotechnology, Inc. (AGI), 1991]. Excavation activities were conducted to remove
the impacted soil near the tanks; however, due to structural concerns for the building, the
excavation at the former 1,000-gallon tank could only be extended to a depth of
approximately 10 feet below ground surface (bgs).

During subsequent environmental investigations at the property, a total of 13 soil borings
were drilled and sampled. The approximate locations of the borings are shown on Figure 2.
The soil sample analytical results from the 1990 gasoline UST removals (including the
subsequent soil excavations) (AGI, 1991), and the field screening and soil sample analytical
results from the subsurface investigations at the property (SLR, 2010; and SLR, 2011)
indicate that the former northern gasoline UST area is the source of the remaining volatile
petroleum hydrocarbon-impacted soil and groundwater beneath the property. The
hydrocarbon-impacted soil occurs at the base of the former 1,000-gallon UST excavation (at
approximately 10 feet bgs) and extends to the saturated zone above the Unit B silty sands
(approximately 20 feet bgs) and may also extend to the water table above the Unit D silts
(approximately 41 feet bgs) near the garage building. The estimated area of impacted soil
extends beyond the western, eastern, and southern ends of the garage building and covers an
area of approximately 3,140 square feet. The estimated area of the hydrocarbon-impacted
soil is shown on Figure 3.

Well #2, which is located at the northern portion of the property, is screened at depths
ranging from 214 to 245 feet bgs. After 40 years of operation, the yield of Well #2 was
decreasing, and in 2009, OWSI decided to install a replacement well (designated Well #17) at
the southern part of the facility. The planned construction of Well #17 was similar to the
construction of Well #2. On April 21, 2009, during the drilling of Well #17, the driller
noticed a gasoline odor emanating from the well casing at a depth of approximately 50 feet
[Robinson Noble & Saltbush, Inc. (Robinson Noble), 2009]. The drilling was discontinued,
and soil and groundwater samples were collected from the bottom of the casing for laboratory
analysis. The analytical results showed that the groundwater sample contained gasoline-
range organics (GRO) and benzene concentrations [5,530 and 948 micrograms per liter
(ug/L), respectively] that exceeded the Model Toxics Control Act (MTCA) Method A
groundwater cleanup levels (800 and 5 pg/L, respectively). Due to the presence of the
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gasoline-impacted groundwater, the well was not completed and the casing was capped. The
location of the casing for Well #17 is shown on Figure 2.

During the 2010 and 2011 subsurface investigations, five of the soil borings were completed
as groundwater monitoring wells (MW-1, MW-2, MW-3, MW-4, and MW-5), and
groundwater sampling events were conducted in June 2010, October 2010, and April 2011.
In addition, the soil borings that were completed as SVE points (SVE-1 and SVE-2)
contained shallow groundwater, and groundwater samples were collected from the SVE
points in April 2011. The locations of the monitoring wells and SVE points are shown on
Figure 4. The groundwater sample analytical results showed that all of the samples from
MW-1 and MW-2 and the April 2011 sample from SVE-1 contained benzene and GRO
concentrations (up to 2,100 and 34,000 pg/L, respectively) that exceeded the MTCA Method
A cleanup levels (SLR, 2010; and SLR, 2011). The April 2011 samples from MW-4 and
SVE-2 contained benzene and GRO concentrations, respectively, that exceeded the
Method A cleanup levels.

Based on the groundwater sample analytical results from the 2009 drilling of Well #17
(Robinson Noble, 2009) and the 2010 and 2011 subsurface investigations (SLR, 2010; and
SLR, 2011), petroleum hydrocarbon concentrations greater than the MTCA Method A
groundwater cleanup levels occur near the source area (former northern gasoline UST area)
and primarily extend to the south and southwest. The estimated area of the hydrocarbon-
impacted groundwater is shown on Figure 4. The greatest petroleum hydrocarbon
concentrations occurred in the shallow saturated zone above the Unit B silty sands beneath
the western edge of the garage building (at SVE-1). Based on the presence of petroleum
hydrocarbons at wells MW-4 and MW-5, there is also a limited component of impacted
groundwater migration (likely above Unit B) to the north and east.

PROPERTY GEOLOGY AND HYDROGEOLOGY

The subsurface investigations indicate that the soils beneath the subject property consist of
surficial gravel fill underlain by dense glacial advance outwash (sand, gravel, and silt units)
with interbedded lacustrine silts to the maximum depth drilled (approximately 60 feet bgs).
The distributions of subsurface soils (grouped by lithologies into Units A through E) are
shown on Figure 5.

Unit A extends beneath all of the investigated portions of the property and varies from
approximately 29 to 43 feet in thickness. Unit A primarily consists of very fine to fine sand
or gravelly sand, and includes silty sands and a 5- to 10-foot-thick sandy silt to silt interbed
beneath some portions of the property. Unit A is underlain by Unit B beneath the
northeastern and eastern parts of the property (at MW-1, MW-4, MW-5, SB-1, SVE-1, and
SVE-2), by Unit C beneath the central part of the property (at MW-2), and by Unit D beneath
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the southern part of the property (at MW-3). Unit B consists of silty sand that is up to 11 feet
thick where encountered, and is underlain by Unit D. Unit C was only encountered at MW-2,
and consists of gravel with cobbles. Unit C has a maximum thickness of 12 feet and is
underlain by Unit D. Unit D extends beneath all of the investigated portions of the property,
consists of hard silt, clayey silt, and gravelly silt, and ranges from approximately 15 to more
than 23 feet in thickness. In the central part of the OWSI facility (at MW-1 and MW-2), the
top of Unit D occurs at an elevation of approximately 251 feet above the NAVD 88 datum,
while at the northern and southern parts of the facility and to the east of the facility (at
MW-4, MW-3, and MW-5, respectively), Unit D occurs at higher elevations (approximately
260 to 263 feet above the NAVD 88 datum). At MW-2, MW-3, MW-4, and SVE-2, Unit D
contains an interbed of sand with gravel and cobbles that is approximately 5 to 7.5 feet thick.
A very dense, very fine to fine silty sand that underlies Unit D at the bottom of the deepest
boring at the facility (MW-1) is identified as Unit E.

According to the driller’s log for the water supply well (Well #2) located in the northern part
of the property (see Figure 2), a thick sequence of clays with cemented gravels extends from
approximately 49 to 215 feet bgs (SLR, 2010). The deep water-bearing units at Well #2
occur at depths between 215 and 245 feet bgs.

In general, sands and gravels are significantly more permeable than silty sands, silts, sandy
silts, clayey silts, and gravelly silts. Therefore, Unit A and Unit C are interpreted as being
relatively permeable soils that provide preferential pathways for groundwater flow. Units B,
D, and E are interpreted as being relatively impermeable soils that act as local aquitards. The
uppermost clay identified in the driller’s log for Well #2 is a “sandy clay” that extends from
about 49 to 79 feet bgs, which is generally consistent with the depths of Units D and E. This
suggests that an aquitard consisting of Unit B, Unit D, Unit E, and associated underlying fine-
grained soils extends beneath the facility, has a minimum 30-foot thickness, and may locally
exceed 55 feet in thickness.

On December 12, 2011, prior to start-up of the first SVE pilot test, groundwater levels were
measured in all of the monitoring wells and SVE points at the facility. The depths to
groundwater ranged from 25.82 to 40.69 feet below the tops of the well casings, and the
groundwater elevations ranged from 253.10 to 270.14 feet above the NAVD 88 datum. The
groundwater elevations at several of the wells and SVE-1 are shown on Figure 5. The
groundwater table beneath the property occurs as a single, hydraulically continuous saturated
zone; however, the depth and elevation of the water table vary significantly beneath the
property. The water table position appears to be primarily controlled by the elevation of the
uppermost laterally-extensive aquitard. Beneath the northern and eastern portions of the
facility and east of the facility, the uppermost aquitard is Unit B, the aquitard elevation is
about 260 to 270 feet above the NAVD 88 datum, and the water table intercepts either Unit A
sands or underlying Unit B silty sand (this shallower area of the water table is monitored at
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MW-4, MW-5, SVE-1, and SVE-2). Beneath the south-central and southern parts of the
facility, the uppermost aquitard unit is Unit D, the aquitard elevation is typically below 260
feet, and a deeper area of the water table intercepts Unit C gravel at MW-2 and either Unit A
sands or underlying Unit D silts at MW-3 (the deeper water table area). Well MW-1, in the
north-central part of the facility (approximately 10 feet southwest of SVE-1), monitors the
deeper water table within the aquitard units (Unit B and Unit D).

Within the shallow water table area, groundwater is expected to primarily flow laterally
above the aquitard within the relatively permeable Unit A sands towards the deeper water
table area. Within the deeper water table area, groundwater is expected to primarily flow
laterally above the aquitard within the relatively permeable Unit C gravels. The elevations of
both the aquitard and the water table beneath the deeper water table area in the central part of
the facility (near MW-2) is about 9 to 15 feet lower than at the northern, southern, and eastern
parts of the facility. Based on the known topography of the uppermost aquitard surface, the
water table elevations, and the area of petroleum hydrocarbon-impacted groundwater (see
Figure 4), there appears to be a groundwater flow component beneath the facility to the
south-southwest.

SVE PILOT TESTS

From December 12, 2011 through January 5, 2012, SLR conducted four SVE pilot tests to: 1)
assess the potential effectiveness of SVE, with and without groundwater de-watering, at
remediating the remaining volatile petroleum hydrocarbon-impacted soil, 2) evaluate if
groundwater extraction can effectively de-water the shallower portion of the saturated zone
(above the Unit B silty sand), expose the capillary fringe above the deeper water table (above
the Unit D silts), and allow SVE to remove additional petroleum hydrocarbon vapors from the
shallower saturated zone and the capillary fringe, and 3) obtain the information necessary for
potential future design and implementation of an SVE system, with or without groundwater
recovery/treatment.

Prior to conducting the first three pilot tests, SLR obtained verbal authorization from the
Olympic Region Clean Air Agency (ORCAA) to conduct the three shorter pilot tests without
treatment of the extracted soil vapors. However, for the extended pilot test (Pilot Test #4),
ORCAA required treatment of the extracted vapors prior to emission to the atmosphere.

Each pilot test consisted of connecting a 3-horsepower Rotron EN523 regenerative blower to
the selected extraction point, and applying the maximum vacuum pressure created by the
blower. After applying the vacuum, SLR personnel measured the flow rate of the extracted air
within a 2-inch-diameter influent pipe to the blower by using an anemometer, and monitored
the approximate petroleum hydrocarbon concentrations in the extracted and emitted soil vapors
by using a photoionization detector (PID). During each test, SLR also measured the vacuum
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pressures at the SVE points and at all of the monitoring wells with magnehelic gauges to
evaluate the radius of applied vacuum influence in the subsurface. Prior to beginning and
during each test, SLR measured the depths to groundwater in all of the SVE points and
monitoring wells by using an electronic water level indicator. The field data collected during
each test are described below and copies of the field notes that include the data are attached.

At initiation and completion of Pilot Tests #1 and #2, a sample of the extracted soil vapors was
collected for laboratory analysis. During Pilot Test #3, an extracted soil vapor sample was only
collected at test initiation, and during Pilot Test #4, the samples were collected after one week
of operation and at completion of the test. During the initiation of the first three tests, the
samples were collected at the emission stack. Immediately after completing each test, the
samples were collected at the influent pipe to the blower. We had planned to collect all of the
samples at the influent pipe to the blower; however, the samples were collected by using a gas
sampling bulb with new tubing, and due to the high vacuum pressures, the sampling method
could not overcome the applied vacuum while the blower was operating. Therefore, we
collected the test initiation samples from the emission stack (under positive pressure after the
blower). To allow for sample collection under ambient pressure during Pilot Test #4, the
blower was temporarily shut off on December 29, 2011, and a sample was collected at the
influent pipe instead of the stack. All of the extracted soil vapor samples were submitted to
Friedman & Bruya, Inc. (F&B) in Seattle, Washington, for analysis of benzene, toluene,
ethylbenzene, and total xylenes (BTEX) by EPA Method 8021B and GRO by Ecology Method
NWTPH-Gx. The samples analytical results are described below and presented in Table 1.
Copies of the laboratory reports are attached.

Pilot Test #1

Pilot Test #1 was conducted on December 12, 2011, and a vacuum pressure of approximately
97 inches of water column was initially applied to soil vapor extraction point SVE-1.
Groundwater de-watering was not conducted during the test. The airflow rate was only
18 cubic feet per minute (cfm) and the PID readings decreased from 89.1 to 12.1 parts per
million (ppm) in 70 minutes. The extracted soil vapor sample collected at system initiation
(Test1-Samplel) contained a GRO concentration of 30 milligrams per cubic meter [mg/m?;
converted to 6.9 ppm by volume (ppm-v)]. To expose more of the SVE point screen during the
test, the applied pressure was reduced to 60 inches of water column after the second hour of the
test by opening a dilution valve on the influent pipe to the blower. After reducing the pressure,
the airflow rate (prior to the dilution valve) decreased to approximately 14 to 16 cfm, and the
first PID reading was only 7.1 ppm. The PID readings were measured at the emission stack,
except for two occasions during the last 100 minutes of the test when we temporarily shut off
the blower and measured the PID readings at the influent pipe to the blower (prior to the
dilution valve). The PID readings at the influent pipe were 106.2 and 161.2 ppm; however, the
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extracted soil vapor sample (Testl-Sample2) at the completion of the test (collected at the
influent pipe) only contained a GRO concentration of 47 mg/m® (10.8 ppm-v).

After almost four hours of operation, the test was terminated. During the test, vacuum
pressures were not measured at any of the monitoring wells or at soil vapor extraction point
SVE-2.

Pilot Test #2

On December 13, 2011, the pilot test at SVE-1 was repeated; however, to assess the effects of
de-watering the shallower saturated zone above the Unit B silty sand, a Grundfos Redi-Flo 2
submersible pump was installed in SVE-1. The extracted water was pumped into a 4,000-
gallon tank for temporary storage, and a totalizing flow meter was used to monitor the
groundwater pumping rate.

The initial groundwater pumping rate was approximately 2.5 gallons per minute (gpm);
however, after removing the water from the well and associated gravel pack, the pumping rate
decreased to approximately 0.13 to 0.19 gpm for the rest of the test. During the 9-hour-long
test, a total of 77.1 gallons of groundwater were pumped. The groundwater drawdown in
SVE-1 was approximately 8.80 feet, and by the end of the test, groundwater drawdowns of
1.62, 0.64, 0.50, and 0.67 feet were observed in SVE-2, MW-1, MW-4, and MW-5,
respectively. SVE-2, MW-4, and MW-5, which are at least partially screened within the
shallow saturated zone above Unit B, are located approximately 31 to 72 feet from SVE-1 (see
Figure 4). MW-1 is screened within the deeper saturated zone above and within the Unit D
silts, and it is located approximately 9 feet from SVE-1. Groundwater drawdown was not
observed at wells MW-2 or MW-3. MW-2 and MW-3 are screened within the deeper saturated
zone above and/or within Unit D, and are located approximately 63 and 150 feet, respectively,
from SVE-1. The extensive radius of pumping influence after extracting only 77 gallons of
water indicates that recharge to the shallow groundwater above Unit B, within the test area, was
limited. The groundwater drawdown in MW-1 demonstrates the hydraulic continuity between
the shallower saturated zone above Unit B and the deeper water table above Unit D.

During Pilot Test #2, a vacuum pressure of approximately 97 inches of water column was
applied to SVE-1. The airflow rate was 16 to 18 cfm and the PID readings at the emission
stack decreased from approximately 80 to 4 ppm during the test. The extracted soil vapor
sample (Test2-Samplel) at system initiation (at the stack) did not contain detectable BTEX or
GRO concentrations; however, the sample (Test2_Sample2) collected at system termination (at
the influent pipe) contained a GRO concentration of 1,900 mg/m® (437 ppm-v).

During the test, vacuum pressures (0.30 to 1.0 inches of water column) were detected at
SVE-2, but not in any of the monitoring wells. SVE-2 is located approximately 31 feet from
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SVE-1 (see Figure 4). Vacuum pressures were consistently present at SVE-2 after conducting
the test for approximately two hours.

After approximately five hours of the test, SLR collect a sample of the extracted groundwater
for laboratory analysis. The sample was submitted to F&B for analysis of BTEX by EPA
Method 8021B and GRO by Ecology Method NWTPH-Gx. The sample contained benzene
and GRO concentrations of 430 and 23,000 pg/L, respectively. The water sample analytical
results are presented in Table 2 and a copy of the laboratory report is attached.

Pilot Test #3

On December 14, 2011, an additional SVE pilot test with groundwater extraction was
conducted at monitoring well MW-1, which is screened through the deeper water table above
Unit D. This test was conducted to: 1) assess the potential effectiveness of combined SVE and
groundwater extraction at removing gasoline from the capillary fringe of the deeper water table
(above Unit D), and 2) further assess the hydraulic connection between the shallow saturated
zone above Unit B and the deeper water table above Unit D. This test followed the same
procedures as Pilot Test #2.

The initial groundwater pumping rate was approximately 2.5 gpm; however, after removing the
water from the well and associated gravel pack, the pumping rate decreased to a rate that could
not be measured by the flow meter. After approximately 7 hours, we moved the test to MW-2
to find out if the very low pumping rate at MW-1 was due to localized geologic conditions. At
MW-2, the pumping rate quickly decreased from 2.5 to 0.5 gpm; however, after 10 minutes, we
took the sample port off of the influent pipe to the blower and the open hole appeared to
slightly increase the pumping rate. To assess the possible scenario that a vacuum lock had
formed on MW-1 and was inhibiting groundwater flow into the well, we moved the test back to
MW-1 and took the sample port off of the influent pipe. After removal of the sample port, the
pumping rate did not increase over a period of approximately 20 minutes.

After the pumping rate did not increase at MW-1, we moved the test back to MW-2 to further
assess the yields of the deeper saturated zone above Unit D. The pumping rate at MW-2 was
approximately 0.2 gpm for a period of one hour. During the approximate 9-hour-long test at
MW-1 and MW-2, a total of only 19.8 gallons of groundwater were recovered, and it appears
that the yield of the deeper saturated zone above Unit D is up to 0.2 gpm. The lower pumping
rate at MW-1 represents the geologic conditions near the well, and not a potential vacuum lock
on the well during the test.

The groundwater drawdown in MW-1 was approximately 8.90 feet, and by the end of the test,
groundwater drawdown was not observed in the SVE points or any of the other monitoring
wells, except MW-2 due to the temporary pumping at that well. There was also no observed
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drawdown in the SVE points or any of the other monitoring wells during the pumping at
MW-2.

During Pilot Test #3, a vacuum pressure of approximately 95 to 97 inches of water column was
applied to MW-1 or MW-2. The airflow rates were 16 to 18 cfm and the PID readings at the
emission stack were consistently less than 3 ppm during the test. The extracted soil vapor
sample (Test3_Samplel) at system initiation contained a GRO concentration of 85 mg/m?
(19.6 ppm-v). During the test on MW-1 or MW-2, there were no detected vacuum pressures in
any of the SVE points or the other monitoring wells.

Pilot Test #4

Based on a comparison of the results of Pilot Test #1 and Pilot Test #2, the de-watering of the
shallow saturated zone above Unit B allowed access to more of the hydrocarbon-impacted soil
and improved the radius of vacuum influence. To determine if a longer period of de-watering
would further enhance the SVE operations, Pilot Test #4 was conducted over a two week
period at SVE-1. To minimize the maintenance associated with the groundwater pumping, a
bottom-inlet pneumatic pump (a QED AP2B AutoPump) replaced the Grundfos pump. In
accordance with ORCAA requirements, SLR installed two, 55-gallon carbon-filled canisters in
series to the effluent line from the blower to treat the extracted soil vapors.

Pilot Test #4 was conducted from December 22, 2011 through January 5, 2012, and the pump
and blower operated continuously, except for the period from the afternoon of December 30"
through the morning of January 3™ when the equipment was inadvertently shut off. During the
approximate 10-day-long period of operation, a total of 2,511 gallons of shallow groundwater
were pumped, and the average pumping rate was approximately 0.17 gpm. By the end of the
test, the groundwater drawdowns in SVE-2, MW-4, and MW-5, which are at least partially
screened within the shallow saturated zone above Unit B, were 2.03, 0.70, and 0.89 feet,
respectively. The groundwater drawdown in MW-1, which is partially screened within the
deeper saturated zone above Unit D, was 2.59 feet. Groundwater drawdown was not observed
at deeper saturated zone wells MW-2 or MW-3. Except possibly at well MW-5, it is not
known if the groundwater drawdowns in the monitoring points had stabilized by the end of the
test.

During Pilot Test #4, a vacuum pressure of approximately 96 inches of water column was
initially applied to SVE-1; however, the applied pressure decreased to 86 inches of water
column by the end of the test. The airflow rate was initially 53 cfm and it increased during the
test to 75 cfm. The decreased pressure and increased airflow rate demonstrate that de-watering
of the shallow saturated zone improved the performance of the SVE system. The PID reading
at the influent pipe to the blower was initially 922 ppm, and the readings steadily decreased to
250 ppm by the end of the test. However, the extracted soil vapor samples collected on
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December 29" (TEST4-Samplel) and January 5" (Test4_Sample2) at the influent pipe
contained lower GRO concentrations (6.9 and 41.4 ppm-v, respectively).

By the end of the test, vacuum pressures were detected at all of the monitoring points, except
MW-3. The vacuum pressure at SVE-2 was 4.5 inches of water column and the vacuum
pressures at MW-1, MW-2, MW-3, MW-4, and MW-5 ranged from 0.03 to 0.70 inches of
water column.

On December 29, 2011, SLR pumped some of the water in the temporary storage tank through
two, 55-gallon carbon-filled canisters in series for treatment, and collected a sample of the
effluent from the second carbon canister. The sample was submitted to F&B for analysis of
BTEX and GRO. The sample did not contain BTEX or GRO concentrations greater than the
MRLs. After completing Pilot Test #4, OWSI personnel pumped the all of the water in the
storage tank through the carbon-filled canisters for treatment. The treated water was pumped
into a tanker truck and hauled to the OWSI wastewater treatment plant in Port Ludlow for
disposal.

EVALUATION OF PILOT TEST DATA

The results of the pilot tests indicate the following:

e There is limited recharge to the shallow groundwater above Unit B beneath the east-
central part of the property (the area of concern), and limited pumping can significantly
reduce the shallow water levels

e The shallow groundwater above Unit B is hydraulically connected to the deeper water
table above Unit D

e De-watering of the shallow groundwater zone above Unit B exposes more of the
hydrocarbon-impacted soil to the applied vacuum, and extracts the groundwater that
contains the greatest petroleum hydrocarbon concentrations at the property

e The radius of shallow groundwater pumping influence is greater than 70 feet

e Extracted soil vapor sample analytical results and corresponding PID readings from
Pilot Tests #2 and #4 were inconsistent and may reflect difficulties collecting a
representative sample during operation of the blower

In addition to the results listed above, two key metrics that were used to evaluate the potential

effectiveness of SVE/de-watering are the effective radius of vacuum influence and the
hydrocarbon mass recovery rates.
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Effective Radius of Vacuum Influence

For SVE system design purposes, the effective radius of applied vacuum influence is the
maximum distance from an extraction point where the airflow rate is sufficient to remove the
volatile petroleum hydrocarbons from vadose zone soils within a reasonable time [Chevron
Research and Technology Company (CRTC), 1991]. To determine this radius of vacuum
influence, SLR normalized the final vacuum pressure readings from the monitoring points
during Pilot Test #4 by dividing the measured pressures by the final applied pressure at
SVE-1, and converting to percentage values. The normalized values and distances from
SVE-1 were then plotted on semi-log graph paper, and a best fit line of the data was used to
represent the spatially averaged radial distribution of vacuum induced by SVE-1. In
accordance with CRTC (1991) protocols, we conservatively assumed that the radial distance
that corresponds to 1% of the applied vacuum, as interpolated from the fitted vacuum
distribution line, represents the effective radius of vacuum influence and the appropriate
spacing of SVE points in a full-scale system. Based on the data from Pilot Test #4, the
effective radius of vacuum influence at the site is estimated to be 46 feet. The effective
radius of influence should increase with a longer operation period because more of the
shallow saturated zone will be de-watered. A copy of the plot of the normalized vacuum data
is attached.

Hydrocarbon M ass Recovery Rates

To calculate the total hydrocarbon mass removal rates during the extended pilot test, SLR
used the airflow and soil vapor sample analytical data collected during Pilot Test #4, after
one week of the test and at the termination of the test. The mass removal rates were
calculated by using the following equation:

Removal rate (Ibs/day) = airflow rate (cfm) x GRO concentration (ppm-v) X
molecular weight of GRO (g/mole) x 1.58 x 24 hours/day (USEPA, 1989)

On December 29, 2011 (7 days after test activation), the hydrocarbon mass removal rate was
0.14 pounds per day. On January 5, 2012 (2 days after reactivating the blower and pump),
the hydrocarbon mass removal rate increased to 1.2 pounds per day. These mass recovery
rates may be biased low because there were significant discrepancies between the PID
readings (392 and 250 ppm-v) and the analyzed GRO concentrations in extracted soil vapor
samples (6.9 and 41.4 ppm-v). As stated previously, the differences between the PID
readings and the GRO concentrations may be due to difficulties collecting representative
samples. When using the PID readings instead of the analyzed concentrations, the
hydrocarbon mass removal rates on December 29" and January 5" were 8.05 and 7.27
pounds per day, respectively. The mass removal rate calculation sheet is attached. The
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hydrocarbon mass removal rates were limited by the presence of the shallow groundwater,
and the rate should increase with continued removal of the groundwater.

CONCLUSIONS

In December 2011 and January 2012, four SVE pilot tests were conducted at the OWSI facility.
The purposes of the tests were to: 1) assess the potential effectiveness of SVE, with and
without groundwater de-watering, at remediating the remaining volatile petroleum
hydrocarbon-impacted soil, 2) determine if groundwater extraction can effectively de-water the
shallower portion of the saturated zone (above the Unit B silty sand), expose the capillary
fringe above the deeper water table (above the Unit D silts), and allow SVE to remove
additional petroleum hydrocarbon vapors from the shallower saturated zone and the capillary
fringe, and 3) obtain the information necessary for potential future design and implementation
of an SVE system, with or without groundwater recovery/treatment.

Based on a comparison of the applied vacuum pressures, airflow rates, PID readings, and
vacuum pressure readings (in the monitoring points) during Pilot Test #1 and Pilot Test #4,
de-watering of the shallow saturated zone improves SVE performance at the site. The de-
watering reduces resistance to subsurface airflow and exposes more of the hydrocarbon-
impacted soil to the applied vacuum. Furthermore, the extracted water sample results, as well
as previous shallow groundwater sampling results (SLR, 2011), show that de-watering removes
the groundwater that contains the greatest petroleum hydrocarbon concentrations at the site.
Based on the interpreted geology and hydrogeology of the facility, it appears that there is a
relatively limited volume of water in the shallow saturated zone above Unit B. Based on the
groundwater drawdown in each of the shallow groundwater monitoring points during a limited
period of pumping, it appears that recharge to the shallow saturated zone is limited, and we
believe that this zone can be effectively de-watered within the area of concern. Since the
shallow groundwater above Unit B and the deeper water table above Unit D are hydraulically
connected, the pumping operations would also lower the deeper water table, exposing the
capillary fringe. By combining de-watering with SVE, the higher permeability hydrocarbon-
impacted soil at the site should be exposed to an applied vacuum. Due to preferential airflow
through the higher permeability soils, some of the hydrocarbons within finer-grained soils may
not be accessible to the vacuum.

Based on the limited area of hydrocarbon-impacted soil [approximately 3,140 square feet;
maximum length of approximately 65 feet and maximum width of approximately 58 feet (see
Figure 3)] and an estimated effective radius of vacuum influence of at least 46 feet, SLR
believes that SVE, combined with shallow groundwater de-watering, would be an effective
method to remediate the remaining source of the hydrocarbon-impacted groundwater. The
petroleum hydrocarbons in the coarser-grained (higher permeability) soils should be
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effectively remediated and any remaining hydrocarbons in finer-grained (lower permeability)
soils would leach to the groundwater at very low rates due to limited water movement
through those soils. The risks associated with any remaining impacted soil would be low
because the contamination would occur at depths below 10 feet bgs beneath the garage
building and below 15 feet bgs outside of the building footprint.

SLR appreciates the opportunity to provide our services. If you have any questions, please call
me at (425) 402-8800.

Sincerely,

SLR International Corp

/ém %@

Principal Geologist

Attachments: Limitations
References
Tables 1 and 2
Figures 1 through 5
Field Notes
Laboratory Reports
Plot of Normalized Vacuum Data
Hydrocarbon Mass Removal Calculations

cc: Diana Smeland, Port Ludlow Associates
Sue Schroader, Olympic Property Group
- Joe Rehberger, Cascadia Law Group
Chip Goodhue, Aspect Consulting Group
Tom Kilbane, Short Cressman & Burgess
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LIMITATIONS

The services described in this report were performed consistent with generally accepted
professional consulting principles and practices. No other warranty, express or implied, is
made. These services were performed consistent with our agreement with our client. This
report is solely for the use and information of our client unless otherwise noted. Any reliance
on this report by a third party is at such party's sole risk.

Opinions and recommendations contained in this report apply to conditions existing when
services were performed and are intended only for the client, purposes, locations, time frames,
and project parameters indicated. We are not responsible for the impacts of any changes in
environmental standards, practices, or regulations subsequent to performance of services. We
do not warrant the accuracy of information supplied by others, nor the use of segregated
portions of this report.
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Table 1

Extracted Soil Vapor Sample Analytical Results

Olympic Water and Sewer Property

Port Ludlow, Washington

Active Test Analytical Results (mg/m°)
Pilot Test Duration Prior to
Number/ Sample Name Sample Location Sample Date Sample a a a . | Gasoline-Range
Location Collection Benzene Toluene Ethylbenzene™ [ Total Xylenes Organics”
(Hours)
Test #1/SVE-1 Testl-Samplel Stack 12/12/11 0.1 0.26 0.40 <0.1 <0.3 30
Testl-Sample2 Influent to Blower® 12/12/11 3.7 0.35 0.88 0.30 0.68 47
Test #2/SVE-1 Test2-Samplel Stack 12/13/11 0.1 <0.1 <0.1 <0.1 <0.3 <10
Test2_Sample2 Influent to Blower® 12/13/11 8.3 14 32 5.0 10 1,900
Test #3/MW-1 Test3_Samplel Stack 12/14/11 0.1 0.58 1.6 0.62 1.6 85
Test #4/SVE-1 TEST4-Samplel Influent to Blower® 12/29/11 162.3 0.18 0.46 0.53 1.8 30
Test4_Sample2 Influent to Blower® 01/05/12 45 2.5 5.1 1.6 4.6 180
Notes:
mg/m3 = Milligrams per cubic meter.
& = Benzene, toluene, ethylbenzene, and total xylenes by EPA Method 8021B.
b= Gasoline-range organics by Ecology Method NWTPH-Gx.
¢ = The sample was collected after shutting off the blower.
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Table 2

Extracted Water Sample Analytical Results
Olympic Water and Sewer Property
Port Ludlow, Washington

Analytical Results (ug/L)
Sample Name Sample Location Sample Date Gasoline-Range
Benzene? Toluene® Ethylbenzene® | Total Xylenes? b
Organics
Effluent_Pre-Carbon '“ﬂ“e”;;cr’lftorage 12/13/11 430 1,900 <20 2,000 23,000
System-Effluent_122911 | ETIUent from Second) 5 5q, 4 <1 <1 <1 <3 <100
Carbon Canister

Notes:

ug/L = Micrograms per liter.

# = Benzene, toluene, ethylbenzene, and total xylenes by EPA Method 8021B.

b= Gasoline-range organics by Ecology Method NWTPH-Gx.
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LABORATORY REPORTS



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Bradley T. Benson, B.S. TEL: (206) 285-8282
Kurt Johnson, B.S. e-mail: fbi@isomedia.com

December 20, 2011

Mike Staton, Project Manager
SLR International Corp.
22118 20th Ave. SE., G-202
Bothell, WA 98021

Dear Mr. Staton:

Included are the results from the testing of material submitted on December 13, 2011
from the Olympic Water & Sewer, Inc, 101.00433.00003, F&BI 112183 project. There
are 4 pages included in this report. Any samples that may remain are currently
scheduled for disposal in 30 days. If youwould like us to return your samples or arrange
for long term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you should
have any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

=2

Kurt Johnson
Chemist

Enclosures

mcp/KJ
SLR1220R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on December 13, 2011 by Friedman
& Bruya, Inc. from the SLR International Corp. Olympic Water & Sewer, Inc,

101.00433.00003 project. Samples were logged in under the laboratory ID’s listed below.

Laboratory ID SLR International Corp.
112183 -01 Testl-Samplel
112183 -02 Testl-Sample?2
112183 -03 Test2-Samplel

All quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 12/20/11

Date Received: 12/13/11

Project: Olympic Water & Sewer, Inc, 101.00433.00003, F&BI 112183
Date Extracted: 12/14/11

Date Analyzed: 12/14/11

RESULTS FROM THE ANALYSIS OF VAPOR SAMPLES
FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES AND TPH AS GASOLINE
USING MODIFIED EPA METHOD 8021B AND NWTPH-Gx
Results Reported as mg/m3

Ethyl Total  Gasoline Surrogate

-Sample ID Benzene Toluene Benzene Xvlenes Range (% Recovery)
Laboratory ID (Limit 50-150)
Test1-Samplel 0.26 0.40 <0.1 <0.3 30 97
112183-01

Testl-Sample?2 0.35 0.88 0.30 0.68 47 93
112183-02

Test2-Samplel <0.1 <0.1 <0.1 <0.3 <10 98
112183-03

Method Blank <0.1 <0.1 <0.1 <0.3 <10 96

01-2210 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 12/20/11
Date Received: 12/13/11
Project: Olympic Water & Sewer, Inc, 101.00433.00003, F&BI 112183

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF VAPOR
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES, AND TPH AS GASOLINE
USING MODIFIED EPA METHOD 8021B AND NWTPH-Gx

Laboratory Code: 112183-03 (Duplicate)
Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Benzene mg/ms3 <0.1 <0.1 nm
Toluene mg/m3 <0.1 <0.1 nm
Ethylbenzene mg/ms3 <0.1 <0.1 nm
Xylenes mg/m3 <0.3 <0.3 nm
Gasoline mg/ms3 <10 <10 nm

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike  Recovery  Acceptance
Analyte Units Level LCS Criteria
Benzene mg/ms3 5.0 89 70-130
Toluene mg/m3 5.0 93 70-130
Ethylbenzene mg/m3 5.0 91 70-130
Xylenes mg/ms3 15 90 70-130
Gasoline mg/m3 100 124 70-130



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

Al - More than one compound of similar molecule structure was identified with equal probability.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix spike
recoveries may not be meaningful.

ca - The calibration results for this range fell outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte indicated may be due to carryover from previous sample injections.
d - The sample was diluted. Detection limits may be raised due to dilution.

ds - The sample was diluted. Detection limits are raised due to dilution and surrogate recoveries may not be
meaningful.

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised accordingly.
fb - Analyte present in the blank and the sample.
fc — The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. The variability 1s attributed to sample inhomogeneity.

ht - Analysis performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of normal control limits. Compounds in the sample matrix interfered with the
quantitation of the analyte.

j — The result is below normal reporting limits. The value reported is an estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration is
an estimate.

jl - The analyte result in the laboratory control sample is out of control limits. The reported concentration
should be considered an estimate.

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should be
considered an estimate.

lc - The presence of the compound indicated is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

pc — The sample was received in a container not approved by the method. The value reported should be
considered an estimate.

pr — The sample was received with incorrect preservation. The value reported should be considered an
estimate.

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration
range. A dilution is required to obtain an accurate quantification of the analyte.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Bradley T. Benson, B.S. TEL: (206) 285-8282
Kurt Johnson, B.S. e-mail: fhi@isomedia.com

December 20, 2011

Mike Staton, Project Manager
SLR International Corp.
22118 20th Ave. SE., G-202
Bothell, WA 98021

Dear Mr. Staton:

Included are the results from the testing of material submitted on December 15, 2011
from the Olympic Water & Sewer, Inc, PO 101.00433.00003, F&BI 112222 project.
There are 4 pages included in this report. Any samples that may remain are currently
scheduled for disposal in 30 days. If you would like us to return your samples or arrange
for long term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you should
have any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

=2

Kurt Johnson
Chemist

Enclosures
SLR1220R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on December 15, 2011 by Friedman
& Bruya, Inc. from the SLR International Corp. Olympic Water & Sewer, Inc, PO

101.00433.00003 project. Samples were logged in under the laboratory ID's listed below.

Laboratory ID SLR International Corp.
112222 -01 Test2_Sample2
112222 -02 Test3_Samplel

All quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 12/20/11

Date Received: 12/15/11

Project: Olympic Water & Sewer, Inc, PO 101.00433.00003, F&BI 112222
Date Extracted: 12/16/11

Date Analyzed: 12/16/11

RESULTS FROM THE ANALYSIS OF VAPOR SAMPLES
FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES AND TPH AS GASOLINE
USING MODIFIED EPA METHOD 8021B AND NWTPH-Gx
Results Reported as mg/m3

Ethyl Total Gasoline Surrogate

Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery)
Laboratory ID (Limit 50-150)
Test2_Sample2 14 32 50 10 1,900 96
112222-01 1/5

Test3_Samplel 0.58 1.6 0.62 1.6 85 95
11222202

Method Blank <0.1 <0.1 <0.1 <0.3 <10 94

01-2227 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 12/20/11
Date Received: 12/15/11
Project: Olympic Water & Sewer, Inc, PO 101.00433.00003, F&BI 112222

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF VAPOR
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES, AND TPH AS GASOLINE
USING MODIFIED EPA METHOD 8021B AND NWTPH-Gx

Laboratory Code: 112230-01 (Duplicate)
Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Benzene mg/m3 <0.1 <0.1 nm
Toluene mg/m3 <0.1 <0.1 nm
Ethylbenzene mg/m3 <0.1 <0.1 nm
Xylenes mg/ms3 <0.3 <0.3 nm
Gasoline mg/m3 <10 <10 nm

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike  Recovery  Acceptance
Analyte Units Level LCS Criteria
Benzene mg/m3 5.0 87 70-130
Toluene mg/m3 5.0 91 70-130
Ethylbenzene mg/m3 5.0 92 70-130
Xylenes mg/m3 15 91 70-130
Gasoline mg/m3 100 124 70-130



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

Al - More than one compound of similar molecule structure was identified with equal probability.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix spike
recoveries may not be meaningful.

ca - The calibration results for this range fell outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte indicated may be due to carryover from previous sample injections.
d - The sample was diluted. Detection limits may be raised due to dilution.

ds - The sample was diluted. Detection limits are raised due to dilution and surrogate recoveries may not be
meaningful.

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised accordingly.
fb - Analyte present in the blank and the sample.
fc — The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. The variability is attributed to sample inhomogeneity.

ht - Analysis performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of normal control limits. Compounds in the sample matrix interfered with the
quantitation of the analyte.

j — The result is below normal reporting limits. The value reported is an estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration is
an estimate.

jl - The analyte result in the laboratory control sample is out of control limits. The reported concentration
should be considered an estimate.

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should be
considered an estimate.

Ic - The presence of the compound indicated is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

pc — The sample was received in a container not approved by the method. The value reported should be
considered an estimate.

pr — The sample was received with incorrect preservation. The value reported should be considered an
estimate.

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration
range. A dilution is required to obtain an accurate quantification of the analyte.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Bradley T. Benson, B.S. TEL: (206) 285-8282
Kurt Johnson, B.S. e-mail: fbi@isomedia.com

January 6, 2012

Mike Staton, Project Manager
SLR International Corp.
22118 20th Ave. SE., G-202
Bothell, WA 98021

Dear Mr. Staton:

Included are the results from the testing of material submitted on December 30, 2011
from the Olympic Water & Sewer, Inc. 101.00433.00003, F&BI 112402 project. There
are 4 pages included in this report. Any samples that may remain are currently
scheduled for disposal in 30 days. If you would like us to return your samples or
arrange for long term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you
should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

S0

Kurt Johnson
Chemist

Enclosures
SLRO106R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on December 30, 2011 by Friedman
& Bruya, Inc. from the SLR International Corp. Olympic Water & Sewer, Inc.
101.00433.00003, F&BI 112402 project. Samples were logged in under the laboratory
ID’s listed below.

Laboratory ID SLR International Corp.
112402-01 TEST4-Samplel

Please note that the relative percent difference (RPD) of the analysis of ethylbenzene
and the xylenes in the laboratory control sample and laboratory control duplicate fell
outside of the established control limits. The results have been flagged accordingly.

All other quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 01/06/12

Date Received: 12/30/11

Project: Olympic Water & Sewer, Inc. 101.00433.00003, F&BI 112402
Date Extracted: 12/30/11

Date Analyzed: 12/30/11

RESULTS FROM THE ANALYSIS OF VAPOR SAMPLES
FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES AND TPH AS GASOLINE
USING MODIFIED EPA METHOD 8021B AND NWTPH-Gx
Results Reported as mg/m3

Ethyl  Total Gasoline Surrogate

Sample ID Benzene Toluene Benzene Xvlenes Range (% Recovery)
Laboratory ID (Limit 50-150)
TEST4-Samplel 0.18 0.46 0.53 1.8 30 83
112402-01

Method Blank <0.1 <0.1 <0.1 <0.3 <10 90
01-2313 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 01/06/12
Date Received: 12/30/11
Project: Olympic Water & Sewer, Inc. 101.00433.00003, F&BI 112402

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF VAPOR SAMPLES
FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES, AND TPH AS GASOLINE
USING MODIFIED EPA METHOD 8021B AND NWTPH-Gx

Laboratory Code: 112402-01 (Duplicate)
Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Benzene mg/m3 0.18 a 0.34a 60 a
Toluene mg/m?3 0.46 a 0.83 57 a
Ethylbenzene mg/m3 0.53 0.97 58 vo
Xylenes mg/m3 1.8 3.2 57 vo
Gasoline mg/m?3 30a 64 72a
Laboratory Code: Laboratory Control Sample

Percent

Reporting Spike  Recover Acceptance
Analyte Units Level yLCS Criteria
Benzene mg/m3 5.0 80 70-130
Toluene mg/m?3 5.0 80 70-130
Ethylbenzene mg/m?3 5.0 85 70-130
Xylenes mg/m3 15 81 70-130
Gasoline mg/m3 100 116 70-130



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may
not provide reliable information on the variability of the analysis.

Al — More than one compound of similar molecule structure was identified with equal probability.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for this range fell outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte indicated may be due to carryover from previous sample injections.
d - The sample was diluted. Detection limits may be raised due to dilution.

ds - The sample was diluted. Detection limits are raised due to dilution and surrogate recoveries may
not be meaningful.

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised
accordingly.

fb - Analyte present in the blank and the sample.
fc — The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of
control limits. The variability is attributed to sample inhormogeneity.

ht - Analysis performed outside the method or client-specified holding time requirement.

i]?l - Recovery fell outside of normal control limits. Compounds in the sample matrix interfered with
the quantitation of the analyte.

j — The result is below normal reporting limits. The value reported is an estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration is
an estimate.

jl - The analyte result in the laboratory control sample is out of control limits. The reported
concentration should be considered an estimate.

J‘lg - The rpd result in laboratory control sample associated with the analyte is out of control limits.
he reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration
should be considered an estimate.

lc - The presence of the compound indicated is likely due to laboratory contamination.
L. - The reported concentration was generated from a library search.

nm - The analtyte was not detected in one or more of the duplicate analyses. Therefore, calculation of
the RPD is not applicable.

¢ — The sample was received in a container not approved by the method. The value reported should
e considered an estimate.

pr — The sample was received with incorrect preservation. The value reported should be considered
an estimate.

ve - Estimated concentration calculated for an analyte response above the valid instrument
calibration range. A dilution is required to obtain an accurate quantification of the analyte.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Bradley T. Benson, B.S. TEL: (206) 285-8282
Kurt Johnson, B.S. e-mail: fbi@isomedia.com

January 10, 2012

Mike Staton, Project Manager
SLR International Corp.
22118 20th Ave. SE., G-202
Bothell, WA 98021

Dear Mr. Staton:

Included are the results from the testing of material submitted on January 6, 2012 from
the Olympic Water & Sewer 101.00433.00003, F&BI 201053 project. There are 4 pages
included in this report. Any samples that may remain are currently scheduled for
disposal in 30 days. If you would like us to return your samples or arrange for long term
storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you should
have any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

A =2

Kurt Johnson
Chemist

Enclosures

mcp/KJ
SLRO110R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on January 6, 2012 by Friedman &
Bruya, Inc. from the SLR International Corp. Olympic Water & Sewer 101.00433.00003,
F&BI 201053 project. Samples were logged in under the laboratory ID’s listed below.

Laboratory ID SLR International Corp.
201053-01 Test 4_Sample 2

All quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 01/10/12

Date Received: 01/06/12

Project: Olympic Water & Sewer 101.00433.00003, F&BI 201053
Date Extracted: 01/06/12

Date Analyzed: 01/06/12

RESULTS FROM THE ANALYSIS OF VAPOR SAMPLES
FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES AND TPH AS GASOLINE
USING MODIFIED EPA METHOD 8021B AND NWTPH-Gx
Results Reported as mg/m3

Ethyl Total Gasoline Surrogate

Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery)
Laboratory ID (Limit 50-150)
Test 4_Sample 2 2.5 51 1.6 4.6 180 87
201053-01

Method Blank <0.1 <0.1 <0.1 <0.3 <10 88

02-0038 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 01/10/12
Date Received: 01/06/12
Project: Olympic Water & Sewer 101.00433.00003, F&BI 201053

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF VAPOR
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES, AND TPH AS GASOLINE
USING MODIFIED EPA METHOD 8021B AND NWTPH-Gx

Laboratory Code: 201013-02 (Duplicate)
Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result {Limit 20)
Benzene mg/m3 <0.1 <0.1 nm
Toluene mg/m3 <0.1 <0.1 nm
Ethylbenzene mg/m3 <0.1 <0.1 nm
Xylenes mg/m3 <0.3 <0.3 nm
Gasoline mg/m3 <10 <10 nm

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike  Recovery  Acceptance
Analyte Units Level LCS Criteria
Benzene mg/m?3 5.0 95 70-130
Toluene mg/m3 5.0 96 70-130
Ethylbenzene mg/m3 5.0 98 70-130
Xylenes mg/m3 15 97 70-130
Gasoline mg/m3 100 123 70-130



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

Al — More than one compound of similar molecule structure was identified with equal probability.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix spike
recoveries may not be meaningful.

ca - The calibration results for this range fell outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte indicated may be due to carryover from previous sample injections.
d - The sample was diluted. Detection limits may be raised due to dilution.

ds - The sample was diluted. Detection limits are raised due to dilution and surrogate recoveries may not be
meaningful.

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised accordingly.
fb - Analyte present in the blank and the sample.
fc — The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. The variability 1s attributed to sample inhomogeneity.

ht - Analysis performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of normal control limits. Compounds in the sample matrix interfered with the
quantitation of the analyte.

j — The result is below normal reporting limits. The value reported is an estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration is
an estimate.

jl - The analyte result in the laboratory control sample is out of control limits. The reported concentration
should be considered an estimate.

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should be
considered an estimate.

lc - The presence of the compound indicated is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

pc — The sample was received in a container not approved by the method. The value reported should be
considered an estimate.

pr — The sample was received with incorrect preservation. The value reported should be considered an
estimate.

ve - Estimated concentration calculated for an analyte resIthnse above the valid instrument calibration
range. A dilution is required to obtain an accurate quantification of the analyte.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Bradley T. Benson, B.S. TEL: (206) 285-8282
Kurt Johnson, B.S. e-mail: fbi@isomedia.com

January 3, 2012

Mike Staton, Project Manager
SLR International Corp.
22118 20th Ave. SE., G-202
Bothell, WA 98021

Dear Mr. Staton:

Included are the amended results from the testing of material submitted on December
15, 2011 from the Olympic Water & Sewer, Inc, PO 101.00433.00003, F&BI 112223
project. As requested, the results from the analysis of the sample Effluent Pre-Carbon
for benzene, toluene, ethylbenzene, and the xylenes (BTEX) have been reported.

We appreciate this opportunity to be of service to you and hope you will call if you should
have any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

=2

Kurt Johnson
Chemist

Enclosures

mcp/KJ
SLR1220R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Bradley T. Benson, B.S. TEL: (206) 285-8282
Kurt Johnson, B.S. e-mail: fbi@isomedia.com

December 20, 2011

Mike Staton, Project Manager
SLR International Corp.
22118 20th Ave. SE., G-202
Bothell, WA 98021

Dear Mr. Staton:

Included are the results from the testing of material submitted on December 15, 2011
from the Olympic Water & Sewer, Inc, PO 101.00433.00003, F&BI 112223 project.
There are 4 pages included in this report. Any samples that may remain are currently
scheduled for disposal in 30 days. If you would like us to return your samples or arrange
for long term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you should
have any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

AL =2

Kurt Johnson
Chemist

Enclosures

mcp/KJ
SLR1220R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on December 15, 2011 by Friedman
& Bruya, Inc. from the SLR International Corp. Olympic Water & Sewer, Inc, PO
101.00433.00003 project. Samples were logged in under the laboratory ID’s listed below.

[aboratory ID SLR International Corp.
112223 -01 Effluent_Pre-Carbon

All quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 12/20/11

Date Received: 12/15/11

Project: Olympic Water & Sewer, Inc, PO 101.00433.00003, F&BI 112223
Date Extracted: 12/16/11

Date Analyzed: 12/16/11

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES AND TPH AS GASOLINE
USING EPA METHOD 8021B AND NWTPH-Gx
Results Reported as ug/L (ppb)

Ethyl Total Gasoline Surrogate

Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery)
Laboratory ID (Limit 52-124)
Effluent Pre-Carbon 430 1,900 <20 2,000 23,000 101
112223-01 1/20

Method Blank <1 <1 <1 <3 <100 94

01-2224 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 12/20/11
Date Received: 12/15/11
Project: Olympic Water & Sewer, Inc, PO 101.00433.00003, F&BI 112223

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES, AND TPH AS GASOLINE
USING EPA METHOD 8021B AND NWTPH-Gx

Laboratory Code: 112205-01 (Duplicate)
Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Benzene ug/L (ppb) <1 <1 nm
Toluene ug/L (ppb) <1 <1 nm
Ethylbenzene ug/L (ppb) <1 <1 nm
Xylenes ug/L (ppb) <3 <3 nm
Gasoline ug/L (ppb) <100 <100 nm
Laboratory Code: Laboratory Control Sample

Percent

Reporting Spike  Recovery  Acceptance
Analyte Units Level LCS Criteria
Benzene ug/L (ppb) 50 88 72-119
Toluene ug/L (ppb) 50 89 71-113
Ethylbenzene ug/L (ppb) 50 89 72-114
Xylenes ug/L (ppb) 150 84 72-113
Gasoline ug/L (ppb) 1,000 99 70-119



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

Al — More than one compound of similar molecule structure was identified with equal probability.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix spike
recoveries may not be meaningful.

ca - The calibration results for this range fell outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte indicated may be due to carryover from previous sample injections.
d - The sample was diluted. Detection limits may be raised due to dilution.

ds - The sample was diluted. Detection limits are raised due to dilution and surrogate recoveries may not be
meaningful.

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised accordingly.
fb - Analyte present in the blank and the sample.
fc — The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. The variability 1s attributed to sample inhomogeneity.

ht - Analysis performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of normal control limits. Compounds in the sample matrix interfered with the
quantitation of the analyte.

j — The result is below normal reporting limits. The value reported is an estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration is
an estimate.

jl - The analyte result in the laboratory control sample is out of control limits. The reported concentration
should be considered an estimate.

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should be
considered an estimate.

Ic - The presence of the compound indicated is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

pc — The sample was received in a container not approved by the method. The value reported should be
considered an estimate.

pr — The sample was received with incorrect preservation. The value reported should be considered an
estimate.

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration
range. A dilution is required to obtain an accurate quantification of the analyte.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Bradley T. Benson, B.S. TEL: (206) 285-8282
Kurt Johnson, B.S. e-mail: fbi@isomedia.com

January 6, 2012

Mike Staton, Project Manager
SLR International Corp.
22118 20th Ave. SE., G-202
Bothell, WA 98021

Dear Mr. Staton:

Included are the results from the testing of material submitted on December 30, 2011
from the Olympic Water & Sewer, Inc. 101.00433.00003, F&BI 112401 project. There
are 4 pages included in this report. Any samples that may remain are currently
scheduled for disposal in 30 days. If you would like us to return your samples or arrange
for long term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you should
have any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

=2

Kurt Johnson
Chemist

Enclosures

mcp/KJ
SLRO106R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on December 30, 2011 by Friedman
& Bruya, Inc. from the SLR International Corp. Olympic Water & Sewer, Inc.
101.00433.00003, F&BI 112401 project. Samples were logged in under the laboratory
ID’s listed below.

Laboratory ID SLR International Corp.
112401-01 System-Effluent-122911

All quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 01/06/12

Date Received: 12/30/11

Project: Olympic Water & Sewer, Inc. 101.00433.00003, F&BI 112401
Date Extracted: 01/03/12

Date Analyzed: 01/03/12

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES AND TPH AS GASOLINE
USING EPA METHOD 8021B AND NWTPH-Gx
Results Reported as ug/L (ppb)

Ethyl Total Gasoline Surrogate

Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery)
Laboratory ID (Limit 52-124)
System-Effluent-122911 <1 <1 <1 <3 <100 89
112401-01

Method Blank <1 <1 <1 <3 <100 93

02-0013 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 01/06/12
Date Received: 12/30/11
Project: Olympic Water & Sewer, Inc. 101.00433.00003, F&BI 112401

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES, AND TPH AS GASOLINE
USING EPA METHOD 8021B AND NWTPH-Gx

Laboratory Code: 112337-01 (Duplicate)
Relative Percent

Reporting Duplicate Difference
Analyte Units Sample Result Result (Limit 20)
Benzene ug/L. (ppb) <1 <1 nm
Toluene ug/L. (ppb) <1 <1 nm
Ethylbenzene ug/L. (ppb) <1 <1 nm
Xylenes ug/L. (ppb) <3 <3 nm
Gasoline ug/L. (ppb) <100 <100 nm
Laboratory Code: Laboratory Control Sample

Percent

Reporting Spike  Recovery  Acceptance
Analyte Units Level LCS Criteria
Benzene ug/L. (ppb) 50 94 65-118
Toluene ug/L. (pph) 50 95 72-122
Ethylbenzene ug/L. (ppb) 50 100 73-126
Xylenes ug/L (ppb) 150 93 74-118
Gasoline ug/L. (ppb) 1,000 99 69-134



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

Al — More than one compound of similar molecule structure was identified with equal probability.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix spike
recoveries may not be meaningful.

ca - The calibration results for this range fell outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte indicated may be due to carryover from previous sample injections.
d - The sample was diluted. Detection limits may be raised due to dilution.

ds - The ?a{nple was diluted. Detection limits are raised due to dilution and surrogate recoveries may not be
meaningful.

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised accordingly.
fb - Analyte present in the blank and the sample.
fc — The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. The variability is attributed to sample inhomogeneity.

ht - Analysis performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of normal control limits. Compounds in the sample matrix interfered with the
quantitation of the analyte.

j — The result is below normal reporting limits. The value reported is an estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration is
an estimate.

j1 - The analyte result in the laboratory control sample is out of control limits. The reported concentration
should be considered an estimate.

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should be
considered an estimate.

Ic - The presence of the compound indicated is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

pc — The sample was received in a container not approved by the method. The value reported should be
considered an estimate.

pr — The sample was received with incorrect preservation. The value reported should be considered an
estimate.

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration
range. A dilution is required to obtain an accurate quantification of the analyte.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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PLOT OF NORMALIZED VACUUM DATA
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HYDROCARBON MASS REMOVAL CALCULATIONS
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