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WAC Washington Administrative Code

West of 4™ Group Art Brass Plating, Inc.; Blaser Die Casting Co.; Capital
Industries, Inc.; and PSC Environmental Services, LLC

Work Plan Final Capital Industries Plant 4 Soil Vapor Extraction Pilot
Study Work Plan, West of 4" Group Site, Capital Industries,
Inc., 5801 3 Avenue South, Seattle, Washington dated April 5,
2019, prepared by Farallon Consulting, L.L.C. (this document)
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1.0 INTRODUCTION

Farallon Consulting, L.L.C. (Farallon) has prepared this Final Capital Industries Plant 4 Soil Vapor
Extraction (SVE) Pilot Study Work Plan (Work Plan) on behalf of Art Brass Plating, Inc.; Blaser
Die Casting Co.; Capital Industries, Inc. (CI); and Burlington Environmental, LLC' (collectively
referred to herein as the West of 4™ Group), which are the potentially liable parties at the West of
4™ Group Site (herein referred to as the Site). The Site consists of Site Unit 1 and Site Unit 2 (SU2)
as depicted on Figure 1. The Art Brass Plating, Inc. property is located at Site Unit 1. The CI and
Blaser Die Casting Co. properties are located at SU2. The CI property comprises five buildings
identified as Plants 1 through 5 (Figure 2). This Work Plan was prepared as a part of an interim
action at CI Plant 4 that is being conducted on behalf of CI.

This Work Plan has been prepared in accordance with the requirements of Agreed Order No. DE
10402 entered into by the West of 4" Group and the Washington State Department of Ecology
(Ecology) in April 2014; the First Amendment to Agreed Order No. DE 10402 dated November
20, 2017; and the Washington State Model Toxics Control Act Cleanup Regulation as established
in Chapter 173-340 of the Washington Administrative Code (WAC 173-340).

1.1 OBJECTIVES

The purpose of the Work Plan is to provide the details for implementation of the SVE pilot study
as a part of an interim action at CI Plant 4 (Figure 2) in SU2 as discussed in the West of 4" Site
Unit 2 Feasibility Study, Seattle, Washington dated August 11, 2016, prepared by West of Fourth
Group and Pacific Groundwater Group (SU2 FS Report); and in the letter regarding Capital
Industries Plant 4 Interim Action Soil Vapor Extraction Pilot Test Schedule, Capital Industries,
Inc., 5801 Third Avenue South, Seattle, Washington dated February 22, 2019, from Ms. Jennifer
L. Moore and Mr. Jeffrey Kaspar of Farallon to Mr. Ed Jones of Ecology. Feasible cleanup
technologies were evaluated based on the existing data for the Site. A previous in-situ chemical
oxidation (ISCO) pilot study using potassium permanganate demonstrated that ISCO at CI Plant 4
was not a viable technology for the interim action (Farallon 2019a). CI has selected SVE as the
next most-viable cleanup technology for further evaluation and pilot testing. SVE is a proven
technology used to remediate unsaturated soil impacted by volatile organic compounds. SVE is
the process of inducing a pressure and concentration gradient to the subsurface to cause volatile
organic compounds such as chlorinated volatile organic compounds (CVOCs) to desorb from the
soil and flow with the vapor stream to a common collection point for discharge or treatment.

! Burlington Environmental, LLC, is a wholly owned subsidiary of PSC Environmental Services, LLC, which is a
wholly owned subsidiary of Stericycle Environmental Solutions, Inc.

1-1
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The interim action objectives are tied to the remedial action objectives for the Site as described in
the SU2 FS Report, and include:

e Reducing concentrations of CVOCs in soil beneath CI Plant 4 to concentrations less than
the preliminary cleanup levels (PCULs) for the Site to reduce inhalation risks to acceptable
levels (Table 1); and

e Reducing concentrations of CVOC:s in shallow groundwater that allegedly originated from
CI Plant 4 to concentrations less than the PCULSs for the Site.

1.2 ORGANIZATION

This Work Plan summarizes pertinent background information and provides details for
implementation of the SVE pilot study at SU2. This Work Plan is organized into the following
sections:

e Section 1, Introduction, presents an overview of the Site, and the objectives and
organization of the Work Plan;

e Section 2, Background, presents background information, including a summary of
relevant investigations and a description of the constituents of concern (COCs) that will be
targeted during the interim action;

e Section 3, Preliminary Cleanup Levels, presents the revised PCULs for the Site;

e Section 4, Conceptual Site Model, presents a description of the Site features, geology,
and hydrogeology; the nature and extent of contamination; and groundwater geochemistry;

e Section 5, Interim Action, presents a description of the interim action, including a
discussion of the cleanup technology, applicable permits, health and safety, utility
clearance, SVE well installation, pilot study equipment, and pilot study procedures;

e Section 6, Interim Action Documentation, presents a description of documents that will
be generated during the interim action activities;

e Section 7, Schedule and Reporting, summarizes the schedule for implementation of the
interim action and associated reporting deliverables that will be submitted to Ecology; and

e Section 8, References, lists the documents cited in this Work Plan.

1-2
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2.0 BACKGROUND

The following section presents background information, including a summary of relevant
investigations and a description of the COCs that will be targeted during the interim action.

2.1 PREVIOUS INVESTIGATIONS AT CI PLANT 4

Former operations at the CI property allegedly have resulted in releases of tetrachloroethene (PCE)
and/or trichloroethene (TCE) to soil and groundwater. Details of historical CI operations and the
results from prior environmental investigations, including a Remedial Investigation (RI)
conducted by Farallon, are presented in the Revised Draft Remedial Investigation Report, Capital
Industries, Inc., 5801 3" Avenue South, Seattle, Washington, Agreed Order No. DE 5348 dated
October 2012, prepared by Farallon (2012) (RI Report). A hot solvent degreaser historically was
present in the south-central portion of CI Plant 4/Plant 4 canopy (Figure 2). The hot solvent
degreaser was used in CI Plant 4 from approximately 1987 to 1992 and was removed in 1993.
Prior to 1987, manual degreasing was conducted at CI Plant 4. CI reportedly stored TCE at the CI
Plant 4 canopy area and the solvent was manually applied to the metal surfaces of fabricated
products prior to painting at the CI Plant 4 paint booths. Two drum storage areas were present in
the west-central portion of the CI Plant 4 canopy area (Figure 2). The southernmost drum storage
area was constructed in 1978, was in use until 1985, and currently is used as the paint storage area.
The northernmost drum storage area was constructed in 1978 and currently is still in use.

During subsurface investigations conducted by Farallon (2012) at CI Plant 4 during the RI, neither
TCE nor PCE was detected in soil samples collected from the boring/monitoring well locations at
concentrations that accounted for the impacts to groundwater quality that occurred at and down-
gradient of CI Plant 4. Concentrations of CVOCs detected in groundwater samples collected from
the Water Table and/or Shallow Intervals (i.e., at depths of from 0 to 20 feet below ground surface
[bgs] and from 20 to 40 feet bgs, respectively) near the suspected source areas previously identified
at the CI property suggest there may be areas where concentrations of CVOC:s in soil are greater
than those detected during the RI. Therefore, Ecology required that additional investigation be
conducted at CI Plant 4.

Farallon (2016) conducted passive soil gas and bulk soil sampling at CI Plant 4 and in the South
Fidalgo Street right-of-way to assess the lateral and vertical distribution of PCE and TCE in soil
beneath CI Plant 4 to resolve data gaps associated with the RI of the Site previously described in
the revised data gap memorandum for SU 2 (Farallon 2015).

The soil gas survey results indicated that the highest concentrations of PCE in soil gas were present
in an area extending from the east-central portion to the south-southwestern portion of CI Plant 4
(Figure 3A). High concentrations of TCE in soil gas were observed in correlation with the areas
with the highest concentrations of PCE in soil gas. Elevated concentrations of TCE also were
detected in the west-central portion of CI Plant 4 proximate to the current and former drum storage
areas (Figure 3B). The highest concentrations of cis-1,2-dichloroethene (cis-1,2-DCE) in soil gas

2-1
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were detected in the east-central portion of CI Plant 4 and correlate with the locations of the PCE
and TCE soil gas plumes observed in this area (Figure 3C).

The PCE, TCE, and cis-1,2-DCE soil gas data indicated potential releases proximate to the current
and former drum storage areas in the west-central portion of CI Plant 4, where manual degreasing
occurred; at the former degreaser unit area in the south-central portion of CI Plant 4; and in the
east-central portion of CI Plant 4. Soil sampling at these locations was conducted on October 17,
2015 to supplement existing soil data from the RI and further evaluate the nature and extent of
COC:s in soil. Based on the results, concentrations of PCE, TCE, and cis-1,2-DCE detected in soil
gas in the east-central portion of CI Plant 4 could be the result of a release on the east-adjacent
Pacific Food Systems property or encroachment of contamination from CI Plant 4. The specific
source of CVOC:s in soil gas on the Pacific Food Systems property is undetermined.

PCE was detected at concentrations exceeding the PCUL for air quality protection and/or the
revised PCUL? for surface water quality protection in soil samples collected from borings P4-B6,
P4-B7, P4-B8, and P4-B11 (Table 2; Figure 3A). TCE was detected at concentrations exceeding
the PCUL for air quality protection and/or the revised PCUL for surface water quality protection
in soil samples collected from borings P4-B1, P4-B3 through P4-B9, and P4-B14 (Table 2; Figure
3B). Cis-1,2-DCE, trans-1,2-dichloroethene, and vinyl chloride were not detected at
concentrations exceeding the applicable PCULs in the soil samples collected at and proximate to
CI Plant 4 (Table 2; Figures 3A through 3C).

TCE concentrations ranging from 0.082 to 2.4 milligrams per kilogram were detected in soil
samples collected at a depth of approximately 2 feet bgs in performance borings B3-01, B3-02,
and B3-03 during the ISCO pilot study, proximate to the current drum storage area in the
northwestern portion of CI Plant 4 (Table 2; Figure 4). These TCE concentrations are higher than
TCE concentrations previously detected at CI Plant 4 (Table 2; Figures 3A through 3C).

Four additional borings, P4-15 through P4-18, were advanced during a second round of
performance borings for the ISCO pilot study to further assess the lateral and vertical distribution
of TCE discovered during the first round of performance borings. TCE concentrations were only
detected in a soil sample collected from boring P4-16 at a depth of approximately 1 foot bgs
(Table 2; Figure 4), indicating that the lateral and vertical limits of TCE-affected soil proximate to
the current and former drum storage areas could be estimated using the collective soil analytical
results obtained in 2015 and during the ISCO pilot study.

The soil analytical results indicate that the highest concentrations of CVOCs are present in shallow
soil beneath the building slab and attenuate with depth. PCE and TCE were detected at relatively
low concentrations at CI Plant 4, which confirms that there was not a significant or extensive
release of PCE or TCE at CI Plant 4. The groundwater data from the RI Report, post-RI sampling,

2 Certain PCULs were revised in January 2017 to accommodate U.S. Environmental Protection Agency (EPA)
revisions to surface water quality criteria.
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and baseline and performance monitoring for the ISCO pilot study also support the conclusions
drawn from the soil data. Current concentrations of COCs in the Water Table Interval are not
indicative of a major residual source of PCE or TCE in the vadose zone below CI Plant 4 (Table 3;
Figure 5). PCE and TCE were not detected in the Shallow or Intermediate Groundwater Intervals
(i.e., at depths of 20 to 40 feet bgs and greater than 40 feet bgs, respectively), indicating the
release(s) of PCE and TCE that did occur were of insufficient mass and/or volume to affect deeper
groundwater. However, PCE, TCE, and vinyl chloride are present at concentrations exceeding the
PCULs for protection of surface water quality in monitoring and observation wells inside and
immediately down-gradient of CI Plant 4. Groundwater modeling documented in the SU2 FS
Report indicated that CVOC concentrations in groundwater associated with the CI Plant 4 area
will attenuate to concentrations less than the PCULs protective of surface water quality prior to
reaching a surface water receptor.

Sufficient data were collected at CI Plant 4 to evaluate potential cleanup technologies for soil and
groundwater in the SU2 FS Report. The potential active cleanup technologies evaluated and the
media potentially remediated included:

e ISCO (soil and groundwater);

e Soil excavation and off-Site disposal (soil);

e SVE/air sparging (soil and groundwater);

e Enhanced anaerobic biodegradation (groundwater); and

¢ In-situ chemical reduction (groundwater).

ISCO was the preferred cleanup technology for soil and groundwater due to the ability to
implement the technology with minimal interference with operations at CI Plant 4, and ISCO’s
ability to rapidly treat the low levels of CVOCs in soil and groundwater (West of Fourth Group
and Pacific Groundwater Group 2016). An ISCO pilot study was conducted in the third quarter of
2018, the results of which indicated that ISCO was not a viable technology for the interim action
due to oxidant distribution issues and high natural oxidant demand.

SVE has been selected as the next cleanup technology to be pilot tested for the interim action at
CI Plant 4. Of the remaining cleanup alternatives evaluated, SVE will have the least impact on
operations for CI and has a high probability of meeting the interim action objectives, and the cost
is most likely proportional to the benefit of implementing the technology. Air sparging will not be
conducted as a part of the pilot study based on the 2018 groundwater data from the CI Plant 4
ISCO pilot study and groundwater modeling documented in the SU2 FS Report, which indicate
that active groundwater treatment likely will not be a component of the final cleanup action.

2.2 CONSTITUENTS OF CONCERN FOR INTERIM ACTION

The COCs for soil are PCE and TCE. These COCs are a current and future risk to the soil-to-
groundwater and soil-to-indoor air pathways.

2-3
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3.0 PRELIMINARY CLEANUP LEVELS

The PCULs for the Site are based on potential exposure pathways and were established in the
technical memorandum regarding Revised Preliminary Cleanup Standards, W4 Joint Deliverable,
Seattle, Washington dated September 12, 2014, from Farallon to Mr. Jones of Ecology (Farallon
2014). The PCULs were updated on January 17, 2017 to reflect updates to human health criteria
in the Clean Water Act promulgated by EPA on November 15, 2016.

The current PCULSs for the Site are summarized in Table 1 of this Work Plan.

3-1
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4.0 CONCEPTUAL SITE MODEL

The following section presents a summary of the conceptual site model elements pertinent to the
SVE pilot study discussed herein.

4.1 GEOLOGY

Soil conditions at CI Plant 4 consisted of approximately 1 foot of silty sand underlain by silt with
sand to depths ranging from approximately 6 to 7.5 feet bgs, underlain by fine sand with trace silt
to the maximum depth explored of 18 feet bgs. Groundwater generally was encountered at a depth
of between 8 to 9 feet bgs. The silty sand layer near the ground surface pinches out in the South
Fidalgo Street right-of-way.

4.2 HYDROGEOLOGY

The hydrogeologic units at the Site are:
e Water Table Interval: The Water Table Interval extends to a depth of up to 20 feet bgs.
e Shallow Interval: The Shallow Interval ranges in depth from 20 to 40 feet bgs.

e Intermediate Interval: The Intermediate Interval includes groundwater monitored at the
Site at depths below 40 feet bgs.

Groundwater in these three hydrogeologic units flows to the west and southwest toward the
Duwamish River with little seasonal fluctuation. A downward vertical gradient is present between
the Water Table and Shallow Intervals. The vertical gradients between the Shallow and
Intermediate Intervals fluctuate between upward and downward in monitoring well clusters east
of East Marginal Way. The vertical gradient between the Shallow and Intermediate Intervals in
monitoring well clusters west of East Marginal Way, proximate to the Duwamish River, generally
is upward.

Tidal studies were documented in the RI reports prepared for Art Brass Plating, Inc. (Aspect
Consulting 2012) and CI (Farallon 2012). Water levels in the western portions of the Site are tidally
influenced by Puget Sound. This tidal influence is demonstrated in localized, transient flow
reversals similar to those observed at other sites near the Duwamish River. Tidal flow reversals
diminish to 0.5 foot or less, 800 feet east-northeast of the Duwamish River.

4.3 NATURE AND EXTENT OF CONTAMINATION

The following subsections present the nature and extent of contamination observed in soil gas,
soil, and groundwater.

4-1
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4.3.1 Soil Gas

PCE and TCE were present in soil gas in an area extending from the east-central portion to the
south-southwestern portion of CI Plant 4 (Figures 3A through 3C). Another area of TCE
contamination in soil gas is present in the west-central portion of CI Plant 4, proximate to the
current and former drum storage areas. The highest concentration of cis-1,2-DCE in soil gas was
detected in the east-central portion of CI Plant 4 and correlates with the locations of some of the
highest concentrations of PCE and TCE (Figure 3C).

4.3.2 Soil

The highest concentrations of PCE and TCE observed in the borings advanced at and proximate
to CI Plant 4 occurred at depths ranging between 1 and 4 feet bgs. Additional soil samples with
concentrations of PCE and TCE exceeding the PCULs were collected in the silty material at
borings P4-B1, P4-B4 through P4-B8, and P4-B14, which are predominately in the southeastern
portion of CI Plant 4 and the northern right-of-way of South Fidalgo Street. The vertical extent of
soil contamination exceeding the PCULSs appears to be less than 10 feet bgs (Table 2; Figures 3A
through 3C and 4).

4.3.3 Groundwater

PCE and TCE in the Water Table Interval allegedly originated from a former degreaser unit that
was present in the southern portion of CI Plant 4. CVOCs in groundwater within the Water Table,
Shallow, and Intermediate Intervals, including PCE, TCE, and vinyl chloride, migrate to the
southwest in SU2, toward Slip 2 at the Lower Duwamish Waterway (Aspect Consulting 2014).
Groundwater is not included in the interim action because the 2018 groundwater data from the CI
Plant 4 ISCO pilot study and groundwater modeling documented in the SU2 FS Report indicate
that active groundwater treatment likely will not be a component of the final cleanup action.

42
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5.0 INTERIM ACTION

This section presents a description of the SVE pilot study, including a discussion of the cleanup
technology, permitting, health and safety, utility clearance, pilot study approach, SVE well
installation, and pilot test activities.

5.1 CLEANUP TECHNOLOGY

SVE was selected as a viable cleanup technology and retained for further evaluation for removal
of CVOCs from soil and soil gas beneath CI Plant 4. SVE is the process of inducing a pressure
and concentration gradient to the subsurface to cause volatile organic compounds such as CVOCs
to desorb from the soil and flow with the vapor stream to a common collection point for discharge
or treatment.

A pilot study is necessary to evaluate the feasibility and effectiveness of SVE as a cleanup
technology. The pilot test will also provide information required for full-scale design, including
the anticipated radius of influence, optimum vacuum and airflow rate, SVE blower sizing, and
whether treatment of the SVE effluent will be necessary to comply with local air agency
regulations. The pilot study area selected is proximate to boring B3-04, where the highest TCE
concentration of 13 milligrams per kilogram was detected in the soil sample collected at a depth
of 4 feet bgs. The SVE extraction well and corresponding observation wells will be placed
proximate to boring B3-04 (Figure 4). Specific details are presented in Section 5.5, SVE Extraction
Well Installation.

5.2 PERMITTING

If the pilot study is successful, a public comment period and State Environmental Policy Act
checklist will be needed for this new interim action technology. Farallon will prepare a State
Environmental Policy Act checklist for submittal to Ecology prior to submittal of the SVE System
Design and Implementation Work Plan.

Discharge of CVOC emissions to the atmosphere for this pilot study is regulated by Puget Sound
Clean Air Agency for new emissions sources under the Notice of Construction permitting process.
For groundwater and soil remediation projects, Notice of Construction is not required for sites that
emit less than 15 pounds of vinyl chloride, 500 pounds of PCE, and 1,000 pounds of toxic air
contaminants per year in accordance with Puget Sound Clean Air Agency Regulation 6.03.c.(94).
Based on the short duration of the SVE pilot study, low extraction flow rate, and anticipated
extracted vapor concentration, a Notice of Construction is not required for the pilot study. The
pilot study results will be used to determine whether a Notice of Construction is required for a full-
scale implementation of SVE.

The SVE pilot test equipment is portable and temporary; therefore, no construction or electrical
permits are anticipated for the pilot study activities.
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5.3 HEALTH AND SAFETY

A Health and Safety Plan (HASP) is required for all field activities (WAC 173-340-810). Farallon
and all subcontractors, if any, will be required to provide HASPs for their own employees that are
appropriate to their role in the interim action and in accordance with the laws under which their
work is regulated. Farallon’s HASP will comply with the requirements of the Occupational Safety
and Health Act of 1970 and the Washington Industrial Safety and Health Act (Chapter 49.17 of
the Revised Code of Washington [49.17 RCW]). Farallon’s draft project-specific HASP is
provided as Appendix A of this Work Plan. Ecology approval of the HASP is not required.

Farallon and subcontractor personnel will be required to have 40-Hour Hazardous Waste
Operations and Emergency Response training as hazardous waste operators in accordance with
Part 1910.120 of Title 29 of the Code of Federal Regulations.

5.4 UTILITY CLEARANCE

Public and private utility locate services were employed prior to the ISCO pilot study and the
subsurface utilities beneath CI Plant 4 were mapped. The SVE extraction well will be advanced in
a location that has already been cleared for subsurface utilities.

5.5 SVE EXTRACTION AND OBSERVATION WELL INSTALLATION

One extraction well (SVE-1) and five observation wells (OP-1 through OP-5) will be installed in
CI Plant 4 (Figure 4). The extraction and observation wells will be installed 1 to 2 weeks before
the SVE pilot study begins. Farallon will contract with a drilling company to install extraction well
SVE-1 and observation wells OP-1 through OP-5 to a depth of 4.5 feet bgs using a vacuum
excavator. A vacuum excavator will be used because the depth required for the extraction and
observation wells is shallow and the borings typically are cleared for subsurface utilities using a
vacuum excavator or hand tools to a minimum depth of 5 feet bgs prior to drilling. The screened
interval for extraction well SVE-1 targets the less-permeable soil matrix with the highest
concentrations of TCE in soil, reducing possible preferential airflow pathways through the more-
permeable soil from 5 feet bgs to the top of the Water Table Interval with concentrations of PCE
and TCE less than PCULs.

Extraction well SVE-1 will be constructed using 4-inch-diameter Schedule 40 polyvinyl chloride
and screened from 2.5 to 4.5 feet bgs with a 0.010-inch slotted screen in accordance with the
Minimum Standards for Construction and Maintenance of Wells as established in WAC 173-160.
A silica sand pack will be placed in the boring annulus space from the bottom of the boring to a
depth of 2 feet bgs, followed by a 0.5-foot section of hydrated bentonite chips to form a seal. The
remaining annulus space will be backfilled with concrete to the ground surface. The extraction
well will be set in a 12-inch flush-mounted monument (Figure 6).

Five semi-permanent observation wells, OP-1 through OP-5, will be constructed in a similar
manner to extraction well SVE-1; however, the well casing will be 1 inch in diameter (Figure 6).
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The observation wells will be spaced around extraction well SVE-1, approximately 10, 15, 20, 25,
and 30 feet in different directions, as feasible pending building or tenant use constraints within the
CI Plant 4 permit (Figure 4).

Soil cuttings generated during installation of the proposed SVE extraction and observation wells
will be placed in a labeled U.S. Department of Transportation-approved steel drum and stored at
CI Plant 4 pending disposal.

5.6 PILOT TEST EQUIPMENT

The SVE pilot study equipment will consist of the following:

e A I-horsepower skid-mounted regenerative blower at a minimum (equivalent to a Rotron
DR 404) capable of 50 inches of water-column vacuum and flow rates of up to 105 standard
cubic feet per minute;

e A moisture separator with a vacuum indicator, vacuum relief valve, and drain valve;

¢ A manifold consisting of a series of valves, vacuum indicators, and a flowmeter capable of
monitoring extraction airflow rates ranging from 0.66 to 100 standard cubic feet per minute
and vacuum ranging from 0.1 to 80 inches of water column; and

e Rubberized flexible couplers, flexible hosing, and/or Schedule 40 polyvinyl chloride
fittings to connect equipment from the SVE extraction well to a vapor discharge point
outside CI Plant 4.

The observation wells will have vacuum-tight fittings terminating in a ball valve for connection to
a vacuum gauge to monitor observed vacuum throughout the pilot study activities. A process and
instrumentation diagram is provided on Figure 6.

In accordance with the minimal requirements of ASTM Standard E2121-13, the temporary SVE
vent stack will be placed in the north parking lot of CI Plant 4, at a height of 15 feet above the
ground surface and at least 10 feet from any building opening, to mitigate impacts to potential
receptors (Figure 4). The roof of CI Plant 4 is over 25 feet above the ground surface, so it is
impracticable to design the test equipment for the SVE pilot study so that the temporary SVE vent
stack would be above the roof line. There are no other buildings immediately downwind of the
area where the temporary vent stack will be installed.

5.7 SVE PILOT STUDY PROCEDURES

The SVE pilot study will consist of an initial SVE step test to evaluate the optimal vacuum pressure
required to achieve an airflow rate that will be used in the longer-duration constant vacuum test.
The pilot study will consist of two pilot test components conducted over a 2-day period. On the
afternoon prior to the SVE pilot study, Farallon Engineers will set up the temporary SVE
equipment and conduct preliminary testing of the equipment to ensure satisfactory operation.
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The pilot study work schedule is as follows:
e Day 1. SVE step test.

e Day 2. SVE constant vacuum test and breakdown of equipment and SVE pilot test
materials.

Prior to implementing the SVE step test, baseline vacuum readings will be collected from
observations wells. The SVE step test will be conducted during the first day of pilot testing. The
SVE step test is conducted by incrementally increasing the vacuum applied to the SVE extraction
well. The maximum amount of vacuum that can be applied to the SVE extraction well is based on
the distance from the top of the exposed well screen to the top of the groundwater table, or the
available equipment. Based on the blower curve for a 1-horsepower regenerative blower, the
anticipated maximum vacuum applied to the SVE extraction well will be 50 inches of water
column. The incremental steps will be applied at 30, 70, and 100 percent of the maximum vacuum
rating for the blower. During each stage of the step test, the following parameters will be monitored
on I5-minute intervals, at a minimum, until criteria stabilize (less than 5 percent difference
between events) or for a maximum duration of 2 to 3 hours at each vacuum step:

e Vacuum applied to the SVE extraction well;
e Extraction flow rate from the SVE extraction well;
e Extracted vapor temperature;

e Extracted vapor stream volatile organic compound measurements with a photoionization
detector; and

e Vacuum at the observation wells.
Vacuum readings will be recorded as gauge pressure readings.

Based on the results of the SVE step test, Farallon will determine the ideal vacuum and extraction
flow rate to complete the SVE constant vacuum test, which is the second component of the SVE
pilot study. Optimum vacuum and flow rate will be determined from the observed vacuum and
flow rates from the extraction well, CVOC vapor recovery, response observed at observation wells,
and influence on groundwater levels. Optimum flow rate also will be determined from the radius-
of-influence determined in the step-test.

The SVE constant vacuum test will occur immediately following the step test and operate for
approximately 24 hours (Days 1 and 2). The monitored test parameters cited above for the step
test will also be monitored and recorded at 15-minute intervals during the SVE constant vacuum
test. The monitoring time interval may be modified during the pilot test based on field
observations. The longer-duration SVE constant vacuum test will help evaluate steady-state
emissions concentrations and site-specific SVE operational airflow and vacuum.

Vapor samples will be collected in Summa canisters and/or Tedlar bags during the pilot study and
sent to the Fremont Analytical of Seattle, Washington for laboratory analysis. Vapor samples will
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be collected at the end of each step test, at peak concentration of extraction vapor as measured
with the photoionization detector, and at the end of the SVE constant vacuum test. Samples will
be analyzed for PCE and TCE by EPA Method TO-15 (Summa canisters) or 8260C (Tedlar bags).

Condensate water collected in the moisture separator will be transferred to a labeled U.S.
Department of Transportation-approved steel drum and stored at CI Plant 4, where it can be
secured pending receipt of the waste-profiling results. A water sample will be collected from the
drum for waste profiling. The analytical results of the water sample will be used to develop a waste
profile for disposal.
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6.0 INTERIM ACTION DOCUMENTATION

This section summarizes the interim action documents that will be generated during the interim
action activities.

6.1 PROJECT DOCUMENTS AND REPORTING

6.1.1 Health and Safety Plan

This Work Plan includes a draft HASP for the field activities in accordance with WAC 173-340-
810. The HASP complies with the requirements of the Occupational Safety and Health Act of 1970
and the Washington Industrial Safety and Health Act (49.17 RCW).

6.1.2 SVE Pilot Study Work Plan

The Work Plan provides details regarding the design and implementation of the SVE pilot study
for the interim action at CI Plant 4 in SU2. The SVE pilot study will be focused on vadose zone
soil with concentrations of CVOCs that exceed PCULs.

6.1.3 SVE Pilot Study Completion Report

The SVE Pilot Study Completion Report will provide the laboratory analytical data and field
observations resulting from the SVE pilot study and a recommendation regarding future
implementation of a full-scale SVE system. Based on the results of the meeting between Farallon
and Ecology that will follow the SVE pilot study, this report may be incorporated into the SVE
System Design and Implementation Work Plan as an appendix.

6.1.4 SVE System Design and Implementation Work Plan

The SVE System Design and Implementation Work Plan will provide details regarding full-scale
implementation of the SVE interim action if the pilot study is successful. The SVE System Design
and Implementation Work Plan will include the final SVE engineering design details and system
layout, performance and confirmation monitoring plan, criteria for evaluating effectiveness of the
interim action, and reporting requirements. The SVE System Design and Implementation Work
Plan will include updated copies of the following supporting documents.

6.1.5 Quarterly Status Reports

Quarterly status reports will be submitted to Ecology in the standard Quarterly Progress Reports
prepared by CI. The Quarterly Progress Reports will include a summary of the interim action
activities conducted. If necessary, more-frequent progress reporting via email messages or
meetings with Ecology will be conducted to refine the scope of work based on performance
monitoring data for the interim action.
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6.1.6 Interim Action Completion Report

An Interim Action Completion Report will be submitted to Ecology once the performance
monitoring data indicate that the interim action objectives are achieved during operation of the
full-scale SVE system. The Interim Action Completion Report will include a summary of the
overall interim action results and conclusions. The Interim Action Completion Report will
summarize:

Interim action objectives;

Background information relevant to the successful completion of the interim action;
SVE pilot study design and implementation activities;

Results of the SVE pilot study;

Final design of the full-scale SVE system based on the results of the SVE pilot study;
Performance and confirmation monitoring data; and

Conclusions regarding the effectiveness of SVE in reducing COC concentrations in vadose
zone soil and whether further action is required during the cleanup action.
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7.0 SCHEDULE AND REPORTING

This section summarizes the schedule for implementation of the interim action and associated
reporting deliverables that will be produced. The anticipated interim action schedule is presented
as a timeline in Appendix B. The milestones associated with implementation of the interim action
and the potential schedule to achieve those milestones are provided below.

Milestones

Submittal of Draft SVE Pilot Study
Work Plan

Submittal of Final SVE Pilot Study
Work Plan

Completion of SVE Pilot Study

Data Submittal and Ecology Meeting

State Environmental Policy Act
Checklist and Public Comment Period

Submittal of Draft SVE Pilot Study

Completion Report

Submittal of Final SVE Pilot Study

Completion Report

Submittal of Draft SVE System Design
and Implementation Work Plan

Anticipated Schedule

Within 45 Days of Ecology authorization to proceed
with a pilot test of the SVE cleanup technology.

Within 15 days of receipt of Ecology comments on
the Draft SVE Pilot Study Work Plan, assuming
Ecology comments are minimal.

Within 30 days of Ecology approval of the Final SVE
Pilot Study Work Plan, which includes time required
to obtain laboratory analytical data.

Analytical data, pressures, and flow rates will be
submitted to Ecology within 15 days of receipt of the
final laboratory analytical data. A subsequent
meeting will be scheduled to discuss the results of the
SVE pilot study.

Initiated upon Ecology approval of the use of SVE
technology for the interim action.

Within 45 days following receipt of the final
laboratory analytical data. This document may be
generated as an appendix to the Draft SVE System
Design and Implementation Work Plan based on the
results of the meeting with Ecology

Within 15 days of receipt of Ecology comments on
the Draft SVE Pilot Study Completion Report,
assuming Ecology comments are minimal.

Within 60 days of Ecology approval to proceed with
SVE implementation.
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Submittal of Final SVE System Design ~ Within 30 days of receipt of Ecology comments on the
and Implementation Work Plan Draft SVE System Design and Implementation Work
Plan, assuming Ecology comments are minimal.

If the SVE technology is technically feasible, the remaining details regarding the construction and
start-up schedule will be provided based on the SVE system design details and discussions with
CI regarding an implementation schedule that can be completed without significant impacts to CI
Plant 4 operations. The implementation schedule for the full-scale SVE system will be provided
in the SVE System Design and Implementation Work Plan.
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