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ACRONYMS AND ABBREVIATIONS

Agreed Order No. DE 5348 entered into by the Washington State
Department of Ecology and Capital Industries, Inc. on January 24, 2008

Pacific Food Systems, Inc. North Building at 5815 Fourth Avenue South
in Seattle, Washington

Capital Industries, Inc.

constituents of concern

Washington State Department of Ecology
Farallon Consulting, L.L.C.

halogenated volatile organic compound
inches of water

Inhalation Pathway Interim Measures Action Level
micrograms per cubic meter
tetrachloroethene

pressure field extension

Puget Sound Clean Air Agency

standard cubic feet per minute

subslab depressurization system
trichloroethene

vapor intrusion

Revised Vapor Intrusion Assessment, Monitoring, and Mitigation Plan, W4
Joint Deliverable, Seattle, Washington dated February 2, 2015 prepared by
Farallon Consulting, L.L.C.

Vapor Intrusion, Inspection, Monitoring, and Maintenance Work Plan,
Pacific Seafoods, 5815 Fourth Avenue South — North Building, Seattle,
Washington dated November 2015 prepared by Farallon Consulting, L.L.C.

Vapor Intrusion Mitigation Design Plan, 5815 4™ Avenue South — North
Building, Seattle, Washington dated November 10, 2014 prepared by
Farallon Consulting, L.L.C.

Vapor Intrusion Mitigation Measures Status Report, Pacific Food Systems,
Inc. North Building, 5815 Fourth Avenue South, Seattle, Washington dated
August 2017 prepared by Farallon Consulting, L.L.C. (this report)
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1.0 INTRODUCTION

Farallon Consulting, L.L.C. (Farallon) has prepared this Vapor Intrusion Mitigation Measures
Status Report (VIMM Report) on behalf of Capital Industries, Inc. (Capital) to present the details
of the subslab depressurization system (SSDS) installation and monitoring conducted between
February 2015 and July 2017 at the Pacific Food Systems, Inc. North Building at 5815 Fourth
Avenue South in Seattle, Washington (herein referred to as the Building) (Figure 1). The location

of the Building relative to Capital property is shown on Figure 2.

Mitigation of vapor intrusion (V1) from volatile constituents of concern (COCs) at the Building
was required by the Washington State Department of Ecology (Ecology) in accordance with
Exhibits B and D of Agreed Order No. DE 5348 entered into by Ecology and Capital on
January 24, 2008 (Agreed Order) and with the Revised Vapor Intrusion Assessment, Monitoring,
and Mitigation Plan, W4 Joint Deliverable, Seattle, Washington dated February 2, 2015, prepared
by Farallon (2015) (VIAMM) under Agreed Order No. DE 10402 entered into by Ecology and the
West of 4" Group. VI mitigation design specifications were developed in accordance with the
Vapor Intrusion Mitigation Design Plan, 5815 4" Avenue South — North Building, Seattle,
Washington dated November 10, 2014 prepared by Farallon (2014d) (VIM Design Plan). The
need for VI mitigation was based on results from the Tier 3 Vapor Intrusion Assessment
documented in the Farallon (2014b) 2014 Tier 3 Vapor Intrusion Assessment Report, 5815 4%
Avenue South—North Building, Seattle Washington dated August 20, 2014,

1.1  VIMM REPORT PURPOSE

The purpose of this VIMM Report is to provide a summary of the bases for the VI mitigation
measures, procedures, and details relating to the SSDS installation and monitoring conducted at
the Building between February 2015 and July 2017.

1.2 VAPOR INTRUSION MITIGATION MEASURES STATUS REPORT
ORGANIZATION

The VIMM Report is organized as follows:

e Section 1, Introduction, presents the VIMM Report purpose.

1-1
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e Section 2, Site Description and System Design, provides a description of the Capital Area
of Investigation, a summary of the Building background, and a description of the VI

mitigation design plan.

e Section 3, VI Mitigation Measures, provided the details of SSDS installation and

operation.

e Section 4, Inspection, Monitoring, and Maintenance Procedures, discusses the

procedures used for SSDS inspection, monitoring, and maintenance.

e Section 5, Inspection, Monitoring, and Maintenance Results, discusses the results from
the SSDS inspection, monitoring, and maintenance activities conducted at the Building.

e Section 6, Conclusions, presents Farallon’s conclusions regarding the SSDS monitoring

and performance air sampling results.

e Section 7, Planned Work, discusses work planned for the remainder of 2017, and for
2018.

e Section 8, Bibliography, provides a list of the documents used in preparation of this
VIMM Report.

1-2
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2.0 SITE DESCRIPTION AND SYSTEM DESIGN

This section provides a description of the Capital Area of Investigation within which the Building
is located, a summary of the Building background, including a discussion of the basis for the VI
mitigation design plan and SSDS.

2.1 SITE DESCRIPTION

The Capital property is at 5801 Third Avenue South between South Mead Street to the north and
South Fidalgo Street to the south, and between Fourth Avenue South to the east and First Avenue
South to the west in Section 39, Township 24 South, Range 4 East in Seattle, King County,
Washington (Figure 2). Capital is a source of halogenated volatile organic compounds (HVOCs)
in the subsurface with the potential to result in a VI condition at the Capital property and at
buildings within the Capital Area of Investigation. The Capital Area of Investigation initially was
defined in the Remedial Investigation Work Plan, Capital Industries, Inc., 5801 Third Avenue
South, Seattle, Washington dated September 16, 2008 prepared by Farallon (2008a), and revised
in the Revised Draft Remedial Investigation Report, 5901 4" Avenue South, Seattle, Washington
dated October 2012 prepared by Farallon (2012) as the area where concentrations of HVOCs
associated with confirmed or suspected source areas at the Capital property exceed screening levels
(Figure 2). The Capital Area of Investigation is within Seattle city limits in King County,
Washington (2007) in an area zoned for industrial light manufacturing. Properties within the
Capital Area of Investigation include a mixture of light industrial, commercial, and residential
properties.

The Building is located within the Capital Area of Investigation, east of Capital Plant 4 (Figure 2),

and is used by Pacific Food Systems, Inc. for warehouse storage and equipment maintenance.

2.2 BACKGROUND

The volatile HVOCs tetrachloroethene  (PCE), trichloroethene (TCE), and/or
cis-1,2-dichloroethene were detected at concentrations exceeding the preliminary cleanup
standards used to evaluate V1 risk in two subslab soil gas samples collected at the Building in April
2011. The standards used to evaluate VI risk were set forth in the Revised Inhalation Pathway

2-1

P:\457 Capital Indust\457007 Rem Inv Monitoring\Reports\2017 Pacific Foods SSDS Rpt\Draft VI Mit Meas Rpt.docx



DRAFT - Issued for Agency Review

Interim Measures Work Plan prepared by Philip Services Corporation (2002); the Draft Interim
Vapor Intrusion Plan prepared by Arrow Environmental et al. (2007), which is Exhibit D of the
Agreed Order; and the Updated Air and Groundwater IPIMALs [Inhalation Pathway Interim
Measures Action Levels]/VIRLs [Vapor Intrusion Remediation Levels] for Residential and
Commercial Scenarios for the Georgetown Site prepared by Pioneer Technologies Corporation
(2012). The subslab sample results indicated the potential for VI into the Building, and warranted

indoor air analysis to further evaluate whether a V1 risk exists.

The results from the assessment of indoor and outdoor ambient air conducted between 2012 and
2014 indicated that a source of volatile COCs in the subsurface was resulting in a VI condition for
the Building. Results from indoor air sampling events have remained relatively consistent despite
sealing the core holes in the floor slab and eliminating the contribution of COCs from potential

sources in the Building.

Concentrations of TCE detected in indoor air samples have consistently exceeded the preliminary
cleanup level of 1.5 micrograms per cubic meter (ug/m?®) for a carcinogenic compound. Due to
the association of the TCE source with a release of HVOCs beneath or proximate to the Building
with no apparent contributing operational source in the Building, Tier 4 mitigation measures were

implemented in 2015.

2-2
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3.0 VAPOR INTRUSION MITIGATION MEASURES

An SSDS to mitigate vapor intrusion in the Building was designed in accordance with the
specifications defined in the VIM Design Plan and ASTM 2121-13. Installation of the SSDS in
the Building was completed in March 2015. The basis for the SSDS design, installation details,
and monitoring procedures are discussed below. As-built schematics for the SSDS installed in the
Building are provided in Appendix A. Photographs of key system components and installation

details, including modifications to the system vent stack, are provided in Appendix B.

3.1 VAPOR INTRUSION MITIGATION DESIGN PLAN

The VIM Design Plan provided the specifications for the SSDS developed by Farallon to mitigate
intrusion of volatile COCs that have the potential to migrate from soil and/or water table zone
groundwater to indoor ambient air in the Building. The mitigation measures developed are
consistent with the Agreed Order. The VIM Design Plan included procedures for collecting SSDS
design data; preparing the SSDS design; and installing, implementing, and performance-testing
the SSDS.

3.2 SSDS DIAGNOSTIC TESTING

Subslab monitoring ports, extraction sumps, and the piping network for the SSDS were installed
by Saybr Contractors, Inc. of Tacoma, Washington on January 20 and 21, 2015. In preparation
for diagnostic testing of the SSDS system, cracks wider than 0.125 inch in the Building’s concrete
slab were cleaned and filled with polyurethane sealant.

Farallon conducted VI mitigation system diagnostic testing of the SSDS at the Building in
accordance with the VIM Design Plan on February 10, 2015. The SSDS diagnostic testing was
conducted using a 6.0-horsepower wet/dry vacuum connected to the SSDS piping and sump
network. Diagnostic testing flow and vacuum was controlled by a combination of a gate valve
near the wet-dry vacuum connection point and the SSDS air inlet. A monitoring port was installed

in the piping to monitor the static flow and vacuum applied to the SSDS during diagnostic testing.

During the diagnostic testing, four different static vacuum and flow combinations were applied to
the SSDS piping and sump network. Subslab differential pressures were monitored at the two

3-1
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subslab monitoring ports for each diagnostic testing static vacuum and flow. The static vacuum
and flow was applied to the SSDS piping and sump network until the differential pressures at the
subslab monitoring ports stabilized for a minimum of 15 minutes. The location of the subslab
monitoring ports and the schematic of the SSDS is presented on Sheet No. 3 in Appendix A.

The SSDS blower was selected based on the VIM Design Plan’s pass/fail criteria of a minimum
measured negative 0.025 inch of water (IOW) differential pressure at both subslab monitoring
ports. The lowest differential pressure measured during the diagnostic testing was 0.078 and 0.038
IOW at subslab monitoring ports SSMP-1 and SSMP-2 respectively, with an SSDS vacuum of 3.8
IOW, and a flow of 17 standard cubic feet per minute (SCFM). The lowest possible measurable
flow during the diagnostic testing was 17 SCFM, which restricted the diagnostic test of lower
vacuum and flows. Although a flow of 17 SCFM and a vacuum of 3.8 IOW were used to select
the SSDS blower, flow and vacuum was not an operating criterion for the SSDS.

3.3  SSDS INSTALLATION DETAILS

The SSDS was designed to maintain negative pressure directly beneath the Building, thereby
acting as a “sink” for soil vapors in the vicinity of the Building. The SSDS was designed by
Farallon, and installed by Saybr Contractors, Inc. A City of Seattle electrical permit was obtained
on March 6, 2015 for the SSDS blower and electrical system installation. A copy of the closed
permit and the inspection record is provided in Appendix C. The SSDS began operation on April
1, 2015. Two sump locations were installed for diagnostic testing at the Building. The locations
of the two sumps were selected for incorporation in the final SSDS design, and have minimal
impact on the Building tenant’s operations. Results from the diagnostic testing indicated that the
two sump locations connected to one exhaust blower would be adequate for depressurization at

the Building. Schematics of the SSDS design and layout are provided in Appendix A.

Two sumps, each consisting of a 6-inch-diameter boring directly above a 7- to 8-gallon subslab
cavity, were installed during the diagnostic testing phase. A schematic of each sump location is
presented on Sheet No. 4 in Appendix A. Piping and risers connect from each sump to the exhaust
blower mounted to the southern side of the Building. Risers are seated on a rubber seal in the

sump, sealed with concrete; piping and risers extend from the sump at and below ground level out

3-2
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the Building’s southern exterior wall. The location where the pipe penetrates the Building’s wall
is sealed with waterproof sealant. Details for the sumps and risers are presented on Sheet No. 4 in

Appendix A.

Piping connects the risers to the exhaust blower mounted on the Building’s southern exterior wall.
Piping, risers, and piping connections are constructed of polyvinyl chloride. The piping forms one
network, with the connection to the exhaust blower at the highest point of the network, and the
connection to each sump at the lowest point. Piping is angled to prevent water vapor from
condensing into pools at low spots in the piping and blocking applied vacuum to the two sumps.

The piping schematic and specifications are presented on Sheet No. 3 in Appendix A.

A Rotron DR101Y9M 0.33-horsepower regenerative exhaust blower manufactured by Ametek
Technical and Industrial Products provides negative pressure to the sumps via the mitigation
system risers and piping. The SSDS blower was selected based on performance capabilities that
allow for increased flexibility in the applied vacuums beyond a typical radon-type blower. The
exhaust blower is mounted to the Building’s southern exterior wall with a shelf. Vibration isolators
are used between the exhaust blower and the shelf to prevent vibration and excess noise. The
blower is covered by an existing lean-to roof along the southern side of the Building. The location
and specifications for the exhaust blower are presented on Sheet No. 3 in Appendix A. The

location also is depicted in the photographs in Appendix B.

The exhaust stack is constructed of polyvinyl chloride and mounted to the Building’s southern
exterior wall. The stack initially extended to a height of approximately 4 feet above the roof level,
but was extended to approximately 6 feet above the roof level after evaluation of outdoor air
sampling indicated that the exhaust effluent may have been transported downward by ambient
outdoor airflow patterns, potentially re-entering the Building. The outdoor air sampling is
described in Section 5, Inspection, Monitoring, and Maintenance Results. Stack emissions are
directed to the northeast, which is the prevailing downwind direction. The photographs provided
in Appendix B show the vent stack modifications, and the roofs at the Capital property and on the

Building.

3-3
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The exhaust stack’s emission point is more than 10 feet away from adjacent buildings to the south
and west. The exhaust stack outlet is angled and cut on the vertical to prevent precipitation from

entering the exhaust stack while still allowing the exhaust stack to exhaust emissions.

A pressure gauge was installed in the SSDS piping network to measure and confirm that negative
pressure is being applied throughout the mitigation system. Previously constructed mitigation
systems in the area included installation of a manometer to monitor system performance. A
Magnehelic pressure gauge rather than a manometer was installed for the SSDS at the Building to
monitor SSDS pressure to reduce maintenance requirements for the Building’s owner and tenants.
A valve system was installed to enable disconnection of pressure gauges during non-monitoring

events.

The pressure gauge and valve system were mounted to the piping network with flexible tubing. A
main valve was installed between the riser and the pressure gauge to regulate the pressure applied
to the gauge from the riser. A relief valve was installed to control the pressure between the first
valve and the pressure gauge. The relief valve allows the pressure gauge to be opened to ambient
air pressure during non-monitoring events, and relieves the pressure in the tubing after the main
valve has been closed. The main valve remains closed and the relief valve remains open during
normal operation. During SSDS monitoring events, the main valve is opened and the relief valve
is closed to activate the pressure gauge. The pressure gauge provides confirmation that negative
pressure is being applied by the exhaust blower to the subsurface via each riser. The negative
pressure applied by the exhaust blower does not allow soil gas removed from the subsurface to
enter the Building and impact indoor air. Opening the relief valve allows indoor air to enter the

tubing, thereby relieving negative pressure remaining in the pressure gauge when it is not in use.

3-4
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4.0 INSPECTION, MONITORING, AND MAINTENANCE PROCEDURES

This section presents the inspection and monitoring procedures conducted by Capital at the
Building, the protocols for evaluating and enhancing SSDS effectiveness, system maintenance,
and guidelines to shut down the SSDS. The inspection and monitoring activities were developed
based on the Verification of Depressurization System Effectiveness and Long-Term Operation and
Maintenance Plan for Inhalation Pathway Interim Measures developed for the Philip Services
Corporation (2005) Georgetown Facility, and based on the VIAMM. The details of the inspection
and monitoring criteria were presented in the Vapor Intrusion, Inspection, Monitoring, and
Maintenance Work Plan, Pacific Seafoods, 5815 Fourth Avenue South — North Building, Seattle,
Washington dated November 2015 prepared by Farallon (2015b) (VIIMM Work Plan). The actual
inspection and monitoring schedule conducted between April 2015 and July 2017 has deviated
from what was presented in the VIIMM Work Plan due to SSDS modifications and operation
adjustments made to optimize SSDS performance in response to performance air quality

monitoring results, described in Section 5, Inspection, Monitoring, and Maintenance Results.

4.1 INSPECTION AND MONITORING

Periodic inspection and monitoring is conducted to confirm that the Building SSDS is operating

effectively. Inspection and monitoring of the SSDS includes the following:
e General system component inspection;
e Negative pressure field extension (PFE) monitoring;

e Interviewing the tenant contact trained to confirm that the SSDS is operating in accordance

with the designated parameters; and

e Periodic air quality monitoring.

4.1.1 Tenant Inspections

Inspections by Building tenants are conducted on a monthly basis at a minimum to ensure that the
SSDS is operating properly. Because the Building is used on a daily basis, the manager of shop
operations at the Building typically confirms daily that the SSDS is operating by checking the
SSDS pressure gauge.

4-1
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If the SSDS system is not operating properly, the Building tenant contacts Capital and/or Farallon.

Contact information for Pacific Food Systems, Inc., Capital, and Farallon is provided below:

JSI Pacific, Inc. dba Pacific Food Systems, Inc.
Ms. Inna Guryevsky, Operations Manager
5815 Fourth Avenue South

Seattle, Washington 98108

(206) 658-0382

Capital Industries, Inc.

Mr. Ray Carr, Plant Manager
5801 Third Avenue South
Seattle, Washington 98108
(206) 762-8585

Farallon Consulting, L.L.C.

Mr. Russell Luiten, Project Engineer, or Mr. Jeffrey Kaspar, Project Principal
975 Fifth Avenue Northwest

Issaquah, Washington 98027

(425) 295-0800

4.1.2 Annual Inspections

Annual inspections are conducted to observe and document the condition of the SSDS and to
record changes to the Building and surrounding area that could affect SSDS performance. The
annual inspection consists of observing and documenting the condition of SSDS components, and
any structural changes or modifications to the Building or adjacent buildings or structures, and
recording the current SSDS pressure gauge measurement. Previously documented pressure gauge
measurements are used for comparison during the inspection. Photographs are taken during the
inspection if necessary to document any deterioration of materials (e.qg., cracks in piping, mounting
damage) or other pertinent changes in the condition of the SSDS, the Building structure, or other
factors that could impact system operation or effectiveness.

4-2
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The inspections conducted between April 2015 and July 2017 have been more frequent than
annual. The SSDS has been periodically adjusted since review of the initial performance air
sampling results obtained in June 2015. Site visits to inspect and optimize SSDS performance are

discussed in Section 5, Inspection, Monitoring, and Maintenance Results.

4.1.3 Pressure Field Extension Monitoring

PFE monitoring is conducted at the Building on an annual basis during the heating season to
measure the pressure differential across the Building slab while the SSDS is operating. The results
from PFE monitoring are used to confirm that the negative pressure field extends to points far

removed from the sump locations.

Two permanent subslab monitoring ports were installed in the Building slab during installation of
the SSDS. The subslab monitoring ports are flush-mounted to the Building slab, and have a
tamper-resistant cap. The subslab monitoring ports are used for PFE monitoring to determine
whether a negative subslab pressure exists. A negative pressure of 0.025 IOW column or more at
each of the subslab monitoring ports is considered to be sufficient to demonstrate depressurization.
The tamper-resistant cap secures the subslab monitoring port closed between PFE monitoring
events to maintain the integrity of the depressurization applied by the SSDS. The location and
details of the subslab monitoring ports are shown on Sheet Nos. 3 and 4 in Appendix A; the

locations also are shown in the photographs in Appendix B.

4.1.4 Air Quality Monitoring
Air gquality monitoring is performed at the Building to provide air quality data that can be:

e Directly compared with previous VI Assessment data to evaluate the reduction in volatile
COCs due to operation of the SSDS;

e Used to adjust SSDS operation parameters and reduce concentrations of volatile COCs to
less that VIAMM action levels, or applicable air action levels established during the future

cleanup action; and

e Used to evaluate whether further action is necessary to protect human health.

4-3
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Air quality monitoring typically is conducted semiannually in accordance with the VIIMM Work
Plan. Initial indoor air sampling results for June 2015 indicated that volatile COCs remained at
concentrations exceeding VIAMM action levels. SSDS operations therefore were modified to
increase the applied vacuum. Optimization of the SSDS and modifications to vent stack height
consequently necessitated more-frequent air quality monitoring during this reporting period. Once
the SSDS has been optimized, air quality monitoring will be conducted in accordance with the
criteria set forth in the VIIMM Work Plan.

Air samples collected during this reporting period were collected at the approximate sampling
locations used during previous investigations/sampling events using 6-liter Summa canisters with
flow controllers set to collect a sample over an 8-hour duration. The indoor and outdoor air
samples were analyzed for volatile COCs by U.S. Environmental Protection Agency Method
TO-15 SIM. All sampling was performed in general accordance with the standard operating
procedures established during completion of the Tier 3 VI Assessments (Farallon 2013) and the
VIAMM.

4.2 SYSTEM RE-EVALUATION AND ENHANCEMENT

The results from the air quality, PFE, groundwater monitoring, and/or annual inspections are
evaluated to determine whether modifications to the SSDS are necessary. The SSDS is
re-evaluated or modified to enhance effectiveness as warranted based on inspection and
monitoring results. The following criteria are used to determine whether re-evaluation of the SSDS

is warranted:

e Inspection results indicate a significant structural change in the Building (e.g., remodeling

that could introduce additional pathways for vapor intrusion);
e Air quality monitoring results indicate an indoor air IPIMAL exceedance; and/or

e Groundwater sampling analytical results indicate a minimum tenfold increase in

cumulative VI risk/hazard in the vicinity of the Building, as defined in the VIAMM.

4-4
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During this reporting period, both the indoor and outdoor air quality monitoring results mandated
changes in SSDS configuration and operation. These details are provided in Section 5, Inspection,

Monitoring, and Maintenance Results.

4.3 SYSTEM MAINTENANCE

After the first year of operation, SSDS maintenance was performed as needed based on conditions
observed during system optimization visits. Although maintenance was not required, typical target

maintenance items are described below.

Components that may require maintenance include the exhaust blower, the pressure gauge, and
piping. The exhaust blower is not amenable to periodic maintenance, and is relatively easy to
replace. Therefore, the blower will be operated until excessive noise, vibration, or significantly
reduced pressure-gauge readings are noted, at which point the blower will be repaired or replaced.
An operational failure of the blower would be indicated by the pressure gauge, which is checked

during monthly tenant inspections and annual inspections.

Pressure gauges are less robust than manometers over continued use, and may fail after prolonged
use. An additional monitoring port was installed on the main riser to monitor SSDS pressure and
flow during annual inspections. SSDS pressure measurements collected during annual inspections
will be compared to the SSDS pressure gauge readings. The SSDS pressure gauge will be replaced
when a measured reading deviates from the monitored SSDS pressure by more than 25 percent. If
pressure gauge failure is confirmed, a replacement pressure gauge will be installed and tested.

Replacement of cracked or otherwise damaged system piping observed during annual inspections

or identified by the building tenant may be required.

45
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5.0 INSPECTION, MONITORING, AND MAINTENANCE RESULTS

SSDS start-up occurred on April 1, 2015. The SSDS was started with the air inlet fully closed,
resulting in a system vacuum of 6.8 IOW and a total flow of 19.7 SCFM. With the SSDS air inlet
closed, differential pressures measured at the subslab monitoring ports were 0.117 IOW at subslab
monitoring port SSMP-1, and 0.061 IOW at subslab monitoring port SSMP-2. The SSDS was
initially optimized to prolong the operational life of the exhaust blower and minimize power
consumption, while still depressurizing the area beneath the Building slab to mitigate volatile
COCs from impacting air quality in the Building. The SSDS was optimized by adjusting the
vacuum to 1.9 IOW, and the flow to less than 12.9 SCFM. The resulting differential pressure was
0.025 IOW at subslab monitoring port SSMP-1, and 0.007 IOW at subslab monitoring port SSMP-

2. Operation parameters are summarized in Table 1.

5.1 INSPECTION, MONITORING, AND MAINTENANCE ACTIVITIES

Periodic inspections to monitor the SSDS and adjust operations were conducted on:
e April 1, and October 9, 2015;
e February 5, April 26, and August 31, 2016; and

e January 5 and March 30, 2017.

During each visit, the work elements cited in Section 4, Inspection, Monitoring, and Maintenance
Procedures, were monitored and documented. The inspection forms completed for each site visit
are provided in Appendix D. The tenant-maintained SSDS monitoring log has not been completed

by the tenant.

Air quality monitoring was conducted to evaluate whether the SSDS was reducing HVOCs in

indoor air. Sampling events were conducted on:
e June 1 and November 30, 2015;
e April 26 and August 31, 2016; and

e January 5 and March 30, 2017.
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Each sampling event included collecting two indoor air samples and one outdoor ambient air
sample. The approximate locations of the samples are depicted on Figure 3. Sampling was
conducted in general accordance with the procedures described in the VIIMM Work Plan and its
supporting documents. Results from the air quality monitoring were used to adjust SSDS
operations to optimize system performance. Outdoor ambient air sampling data also were used to
evaluate the effectiveness of the exhaust stack in dispersing emissions. The exhaust stack was
extended from 4 to 6 feet above the Building roof height, with stack emissions directed in the
prevailing downwind direction to the northeast. Air quality monitoring parameters and results are

summarized in Tables 2 and 3. The laboratory analytical reports are provided in Appendix E.

The monitoring conducted on April 26 and August 31, 2016; and January 5 and March 30, 2017
also included sampling of the soil gas influent being extracted by the SSDS prior to discharge to
the exhaust stack. The purpose of this sampling was to confirm that the discharge to outdoor
ambient air would comply with Puget Sound Clean Air Agency (PSCAA) regulations, and to
compare concentrations of HVOCs in influent samples to outdoor air sampling results to evaluate
whether the sources are related. Samples were collected using a 6-liter Summa canister at a
sampling port located prior to entry to the SSDS blower. Samples were collected while the system
was operating, and consisted of instantaneous grab samples. A slight vacuum was maintained in
the canister to mitigate potential loss of the sampled influent, or exchange of sampled influent with

ambient air during transport to the laboratory.

Routine maintenance activities included inspection of SSDS components. The main maintenance
activities required during this reporting period included the aforementioned extension of the
exhaust stack, cleaning of the SSDS blower filter, and draining of water that had accumulated in
SSDS piping at the blower location during the winter/spring of 2016/2017. Because the water
accumulation was more significant than the routine condensate accumulation expected,

troubleshooting was conducted to evaluate the cause of the water accumulation.

On January 5, 2017, Farallon collected indoor and outdoor air samples to evaluate current
conditions. At that time, the SSDS was operating at an applied vacuum of less than 2 IOW, and a
corresponding flow rate of 13 SCFM. This was the first inspection event in which water

accumulation resulting in reduced system efficiency occurred. The origin of the water
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accumulation was uncertain because the vent stack direction and angle should prohibit water from
entering the system. The volume of water drained from the system was approximately 2 gallons.
Farallon restarted the system and again maximized the applied vacuum. On March 30, 2017,
0.5 gallon of water was drained from the SSDS; the water in the piping had no measurable effect
on SSDS performance. Since the March 30, 2017 visit, the SSDS is assumed to be operating

normally since transitioning from wet and cold seasonal conditions.

The unusually wet and cold seasonal conditions are suspected to have resulted in precipitation
entering the exhaust stack and other SSDS piping subject to condensate accumulation.
Modifications to the SSDS exhaust pipe may be necessary to mitigate water accumulation, and to
ensure that the Building remains fully depressurized. Water is not expected to accumulate during

seasonally dry conditions.

5.2 INSPECTION, MONITORING, AND MAINTENANCE RESULTS

Air quality monitoring results were used as the basis for the exhaust stack modifications and
adjustments to SSDS operation to optimize reduction of HVOCs present in indoor air. Results
from the air quality sampling, and adjustments to SSDS operation are described below. The air
quality monitoring sample locations are depicted on Figure 3. The sampling parameters and the
results are summarized on Tables 2 and 3, respectively. The laboratory analytical reports are

provided in Appendix E.

Initial air quality monitoring results collected in June 2015 indicated that COCs persisted in indoor
air at concentrations similar to pre-start-up conditions of the SSDS (Table 3). However, TCE
concentrations detected in the outdoor ambient air sample were slightly higher than those detected
in indoor air. The outdoor ambient air sample location was upwind of the Building, at the corner
of South Fidalgo Street and Fourth Avenue South (Figure 3).

On October 9, 2015, the SSDS was adjusted to have a minimum measured differential pressure of
0.025 IOW at both subslab monitoring ports. The SSDS flow and vacuum was adjusted to increase
differential subslab pressure. The adjusted VI mitigation system vacuum was 3.6 IOW and 12.9

SCFM, resulting in a measured differential pressure of 0.050 IOW at subslab monitoring port
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SSMP-1, and 0.029 IOW at subslab monitoring port SSMP-2. Table 1 provides a summary of

SSDS operation parameters for each site visit.

Additional air quality monitoring was conducted on November 30, 2015 to assess SSDS
performance and whether further adjustment to the SSDS was necessary. Although an overall
decrease in HVOCs was noted, TCE concentrations exceeded the non-cancer IPIMAL in both
indoor air samples (Table 3). The outdoor ambient air sample location was shifted farther north
to the southeastern corner of the Building, which was in the upwind direction. TCE concentrations
for the outdoor ambient air sample were less than laboratory reporting limits.

On February 5, 2016, the SSDS air inlet was fully closed to apply maximum vacuum to the sumps.
The maximum flow and vacuum for the SSDS was 6.8 IOW and 23.5 SCFM, resulting in a
measured differential pressure of 0.100 IOW at subslab monitoring port SSMP-1, and 0.062 IOW
at subslab monitoring port SSMP-2 (Table 1).

Air quality monitoring was conducted again on April 26, 2016 to evaluate whether the changes to
SSDS operation implemented in February 2016 resulted in improved indoor air quality. Sampling
results indicated that concentrations of TCE had increased at both indoor air sampling locations,
exceeding both the cancer and non-cancer IPIMALs (Table 3). A significantly higher TCE
concentration of 14.8 pg/m?® was detected in the outdoor ambient air sample, collected upwind of
the Building at the corner of South Fidalgo Street and Fourth Avenue South (Figure 3). TCE has
been detected at this location each time an outdoor ambient air sample was collected between 2014
and 2016. The TCE concentrations have progressively increased with each sampling event.

To evaluate potential discharge from the system, an SSDS soil gas influent sample was collected
for the first time. TCE was detected at a concentration of 243 pg/m?, and PCE at a concentration
of 170 pug/m®. Although the discharge from the exhaust stack was directed to the northwest,
downwind of the Building, discharge from the SSDS appeared to be the only known potential
source of TCE. The exhaust stack height subsequently was raised an additional 2 feet, and the
discharge direction was shifted downwind to the northeast. This work was completed on July 6,

2016. The evaluation of potential exhaust discharge indicated that concentrations of TCE and PCE
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would remain in compliance with the PSCAA criterion of less than 1,000 pounds per year total
HVOCs (Table 1).

Air quality monitoring was conducted on August 31, 2016 to evaluate whether the heightened
exhaust stack and discharge away from rather than across the Building resulted in a decrease in
HVOCs to indoor air. SSDS operating parameters generally were consistent with April 26, 2016
operations. Outdoor ambient air sampling, which had been conducted upwind of the Building,
was shifted back to the southeastern corner of the Building, closer to the direction of exhaust stack
discharge, to evaluate the potential for increased HVOC concentrations resulting from the change
in discharge direction. Two indoor air samples also were collected (Figure 3). Indoor air sampling
results indicated that concentrations of TCE had decreased, but still exceeded cancer and
non-cancer IPIMALs (Table 3). HVOC concentrations were not detected in the outdoor ambient

air sample.

An SSDS soil gas influent sample was collected in August 2016 to evaluate whether the discharge
likely was still compliant with PSCAA regulations, and to confirm that TCE was still present in
the discharge at concentrations that likely would influence indoor and/or outdoor ambient air
sampling results. TCE had increased from a concentration of 243 to 482 pug/m?® (Table 3). The

concentration of PCE also had increased from 170 to 497 pg/m?.

The SSDS applied vacuum has been maximized at the Building since the third quarter of 2016 to
assess whether concentrations of TCE could be reduced below IPIMALs. The average applied
vacuum was between 6 and 7 IOW. On January 5, 2017, air quality monitoring was conducted
again to evaluate TCE concentrations in indoor air during the winter heating season, when vapor
intrusion potential is greatest. Two indoor air samples and one outdoor ambient air sample were
collected (Figure 3; Table 2). The outdoor air sample location was upwind, and shifted back to
the corner of South Fidalgo Street and Fourth Avenue South. An SSDS influent sample also was

collected.

The results from the indoor air sampling indicated that both TCE and PCE concentrations had
increased since the August 2016 sampling event. TCE was detected at a concentration of 39.5
pg/m?® in the sample collected inside the office portion of the Building, which is the highest
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concentration detected inside the Building, including prior to SSDS installation. The laboratory
data were validated; the quality of the data is acceptable. SSDS operation was reviewed, and the
applied vacuum was reduced to less than 2 IOW, resulting in a decrease in depressurization across
the Building slab area. The reason for the loss of vacuum was an unexpected accumulation of
water in the SSDS piping at the blower location, which was discovered during a second operation
and maintenance visit on January 19, 2017 to troubleshoot the low-vacuum issue. The SSDS was
shut down, and the air inlet was opened and the filter removed when approximately 1 gallon of
water spilled from the piping. The elbow location prior to the exhaust stack was tapped with a
drill to check for water at this likely accumulation point; approximately 1 gallon of water was
drained from this location. The water accumulation was speculated to be due to precipitation

entering the exhaust stack.

The SSDS was restarted after the water had been drained from the piping. The applied vacuum
increased to approximately 7.3 IOW. The tenant was reminded to monitor the applied vacuum at
the gauge location daily, and to contact Farallon if the applied vacuum decreased. On March 23,
2017, Farallon returned to conduct an air quality monitoring event, and again found the applied
vacuum reduced to less than 2 IOW. Approximately 5 gallons of water was drained from system
piping through drain valves installed during the January 5, 2017 site visit. SSDS operation was
optimized again to maximize the applied vacuum to between 6 and 7 IOW. Air quality monitoring

was not conducted at this time.

On March 30, 2017, Farallon returned to the Site to conduct an air quality monitoring event. The
applied vacuum was approximately 6.7 IOW, and the SSDS appeared to be operating efficiently.
Two indoor air samples and one outdoor ambient air sample were collected (Figure 3). The
outdoor ambient air sampling was conducted upwind of the Building, but was shifted back to the
southeastern corner of the Building. The SSDS was inspected for water accumulation.
Approximately 0.5 gallon of water was drained from SSDS piping at the elbow leading to the

exhaust stack, suggesting that precipitation may be entering the exhaust stack.

TCE concentrations had decreased since the January 5, 2017 sampling event, but still exceeded
cancer and non-cancer IPIMALs (Table 3). The outdoor ambient air sample did not contain

detectable concentrations of HVOCs. An SSDS influent sample also was collected. TCE
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concentrations decreased from 266 to 169 pg/m?, and PCE concentrations decreased from 153 to
138 pug/m?® (Table 3).

No inspections or air quality monitoring was conducted between March 30 and July 31, 2017.
During warmer seasonal conditions, the building typically is ventilated during the day when
workers are present by opening rollup doors and other doors. Air quality monitoring under high
barometric pressure, and spring/summer ventilation of the building is anticipated to yield low

concentrations of HVOCs that cannot be directly compared to prior results.
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6.0 CONCLUSIONS

Air quality monitoring results for PCE and TCE have fluctuated, with TCE concentrations
continuing to exceed cancer and non-cancer IPIMALS, despite maximizing the applied vacuum of
the SSDS (Table 3; Figures 4 through 6). SSDS soil gas influent sampling results indicate that the
SSDS is effectively capturing PCE and TCE vapors from beneath the Building slab (Table 3).
Depressurization of the area beneath the Building slab is confirmed by pressure field monitoring
data, which confirm that depressurization of the slab is occurring, and exceeding the criteria
established for the SSDS in the VIIMM Work Plan (Table 1).

Building inspections conducted prior to each air quality monitoring event have not identified
products containing PCE or TCE in the Building, consistent with prior Tier 3 VI Assessment
results. Cracks and penetrations in the concrete floor slab were identified and sealed before the
SSDS was installed. Post-installation inspection and monitoring visits have not identified cracks
or penetrations in the floor slab, although a significant amount of machinery and materials present
in the Building may be obscuring areas where soil gas may enter indoor air. It also is possible that

the building materials contain a source of TCE that has not been identified.

Outdoor ambient air sampling results for the samples collected at the corner of South Fidalgo
Street and Fourth Avenue South suggest that a source of TCE is present in outdoor ambient air.
The initial conclusion was that SSDS discharge from the exhaust stack may have affected outdoor
ambient air samples. However, the prevailing wind direction has been to the north/northeast,
which should not result in dispersal of discharge to the south. HVOC concentrations in the outdoor
ambient air samples collected closer to the Building have been consistently less than laboratory
reporting limits. Insufficient data exist to determine whether SSDS discharge is affecting outdoor
ambient air sampling results at the corner of South Fidalgo Street and Fourth Avenue South, or
whether a source of TCE exists in outdoor ambient air. Outdoor ambient air results for samples
collected adjacent to the Building suggest that whatever the source of TCE at the corner of South
Fidalgo Street and Fourth Avenue South, it does not appear to affect outdoor ambient air at the
Building location. Therefore, indoor air samples likely are not biased high due to potential

influence from outdoor ambient air being exchanged with indoor ambient air.
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The water accumulation that has occurred in the piping prior to entry to the blower and after the
blower may be due to condensation in the piping leading to the blower, or to a combination of
condensation and precipitation entering the exhaust stack. The cause was not confirmed prior to
the start of dry seasonal conditions, and will need to be re-evaluated in the fall/winter. Air quality
monitoring results for January 5, 2017, when the vacuum decreased to 1.8 IOW, indicated a direct
correlation between a decrease in SSDS performance and an increase in PCE and TCE

concentrations present in indoor air (Figures 5 and 6).

Similarly, air quality monitoring results for PCE and TCE correlated well with changes in SSDS
operation. Maximizing the SSDS vacuum resulted in decreasing concentration trends in PCE and
TCE (Figures 5 and 6). These results confirm that the SSDS is mitigating vapor intrusion risk.
However, reducing TCE concentrations below IPIMALs may require modifications to the SSDS
and/or further investigation of the Building slab and building materials to identify where soil gas
is entering the Building. If the source is a crack or slab penetration that can be sealed, the SSDS
should achieve VI mitigation objectives. Applying a higher vacuum appears to be another feasible
alternative based on the decrease in PCE and TCE concentrations in direct response to maximizing
the capabilities of the current blower.
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7.0 PLANNED WORK

SSDS operation will continue at the maximum applied vacuum. A portable gas chromatography
unit may be used to inspect the Building and evaluate whether a slab penetration, crack, and/or
indoor source of HVOCs exists that has not yet been identified. If this approach is successful,

continued operation of the SSDS should result in achieving IPIMALS and mitigating VI risk.

If a penetration or crack cannot be identified and sealed, a blower with a higher capacity can be
installed. Air quality monitoring will be conducted quarterly to continue to evaluate PCE and TCE
trends. The results from performance air sampling will be used to determine whether additional

modification to the SSDS is required.

If water continues to collect in the SSDS system, vent stack discharge will be modified further to
prevent rain from entering the stack. Piping sumps also may be installed to collect water in the
piping system without blocking flow, thereby optimizing the applied vacuum to the Building
subslab. The piping sumps would be installed with drains to empty water that collects in the piping

network.

The staff at Pacific Food Systems, Inc. will be reminded to monitor the applied vacuum more
closely, and to notify Farallon if the vacuum falls to 5 IOW or below until the source of TCE in
the Building has been identified and mitigated. Maintaining the maximum vacuum that the current
blower is capable of will minimize VI risk. Farallon will work with Pacific Food Systems, Inc.
employees to identify the best practices to facilitate documenting monthly tenant inspections, and
to maintain a log with monthly entries of vacuum readings of the pressure gauge. Installing an

alarm with a visual and/or audible notification of loss of vacuum also is being evaluated.
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FIGURES

VAPOR INTRUSION MITIGATION MEASURES
STATUS REPORT

Pacific Food Systems, Inc. North Building

5815 Fourth Avenue South

Seattle, Washington

Farallon PN: 457-007
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Figure 5
Air Quality Monitoring Trends: PCE
Pacific Food Systems, Inc. North Building
Seattle, Washington
Farallon PN: 457-007
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VAPOR INTRUSION MITIGATION MEASURES
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Pacific Food Systems, Inc. North Building

5815 Fourth Avenue South
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Table 1
Summary of Air Quality Monitoring Parameters
Pacific Food Systems, Inc. North Building
Seattle, Washington
Farallon PN: 457-007

Initial Final Sampling Leak Test
Pressure Pressure Shroud Helium Helium
Sample Sample Sample (inches of (inches of Concentration | Concentration
Sample Type | Sample Location Location Description Sample Identification Sample Date Start Time End Time Duration mercury) mercury) (percent) (percent)
: o FAR-5659-022112 2/21/2012 8:46 16:46 8:00 30 5.0
OA-1 O;tsgjessouttg gf !:;:(.:mc Not Applicable | Not Applicable
oods South Butlding IA-5-931-032013 3/20/2013 9:00 17:00 8:00 30 75
OA-2-34748-042414 4/24/2014 8:41 16:46 8:05 30 6.0
OA-2/0A.1) | Outside Pacific Foods South AA3-96113-060115 6/1/2015 9:26 17:26 8:00 26 5.0 _ _
Outdoor A Building at southeastern Not Applicable | Not Applicable
AA1-010517-UW 1/5/2017 8:50 16:55 8:05 30 8.0
AA1-15423-113015 11/30/2015 9:04 16:31 7:27 30 6.0
i f Pacific F . .
Pac_Out_E_Ppole | OUtside east of Pacific Foods AA1-083116-DW 8/31/2016 8:48 16:00 7:12 30 8.0 Not Applicable | Not Applicable
buildings on telephone pole
OA-1-033017 3/30/2017 9:05 15:37 6:32 29 4.0
SYSTEMINFLUENT-042616| 4/26/2016 9:55 9:56 0:01 30 NM
) SYSTEM-083116 8/31/2016 9:01 9:06 0:05 30 6.0 ) )
SSDS SSDS Influent | SSDS influent sample port Not Applicable | Not Applicable
PFS-INF-010517 1/5/2017 9:40 9:41 0:01 30 6.0
PFS-Influent-033017 3/30/2017 9:20 9:20 0:00 30 6.0
NOTES:
Pacific Foods = Pacific Food Systems, Inc.
SSDS = subslab depressurization system
2 of 2 DRAFT -- Issued for Ecology Review
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Table 3

Summary of Air Quality Monitoring Results
Pacific Food Systems, Inc. North Building
Seattle, Washington

Farallon PN: 457-007

Analytical Results (micrograms per cubic meter)

cis-1,2- trans-1,2- 1,1-
Sample Type Location Location Description Sample Identification Sample Date PCE! TCE' Dichloroethene' | Dichloroethene | Dichloroethene® | Vinyl Chloride*
SYSTEMINFLUENT-042616 4/26/2016 170 243 12.9 0.238 NM <0.217
SYSTEM-083116 8/31/2016 497 482 23.9 0.278 <0.0357 <0.217
SSDS SSDS Influent | SSDS Influent sample port

PFS-Influent-010517 1/5/2017 153 266 5.95 0.211 <0.0357 <0.217
PFS-Influent-033017 3/30/2017 138 169 9.95 0.264 <0.0357 <0.217

Commercial Indoor Air IPIMAL - Cancer? 22 15 o 4| Not Applicable® 0.66

. Not Applicable” | Not Applicable
Commercial Indoor Air IPIMAL - Non-cancer 7.5 0.39 19

NOTES:

Results in bold denote concentrations exceeding an IPIMAL.
< denotes analyte not detected at or exceeding the reporting limit listed.

1Samples analyzed by U.S. Environmental Protection Agency (EPA) Method Modified TO-15 Selective lon Mode.

2 Interim action levels presented from Updated Air and Groundwater IPIMALS/VIRLS for Residential and Commercial Scenarios for the Georgetown Site dated October 19, 2012. Note

that only compounds representing a vapor intrusion risk are listed.

¥ "Not Applicable" is used where the constituent of concern will not affect the medium of potential concern due to an incomplete pathway or no pertinent standard exists.
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IPIMAL = inhalation pathway interim measure action level

NA = not analyzed

Pacific Foods = Pacific Food Systems, Inc.
PCE = tetrachloroethene
SSDS = subslab depressurization system

TCE = trichloroethene

VIRLS = vapor intrusion remediation levels
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APPENDIX A
SUBSLAB DEPRESSURIZATION SYSTEM SCHEMATICS
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APPENDIX B
PHOTOGRAPHS

VAPOR INTRUSION MITIGATION MEASURES
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PHOTOGRAPHS

Vapor Intrusion Mitigation Measures Status Report
Pacific Food Systems, Inc. North Building

Photograph 1:

Photograph 2:
Photograph 3:
Photograph 4:

Photograph 5:
Photograph 6:
Photograph 7:

Photograph 8:
Photograph 9:

Photograph 10: Sewer vent on roof of Pacific Food Systems, Inc. North Building

Seattle, Washington
Farallon PN: 457-007

Subslab depressurization system (SSDS) blower with air inlet
valve and filter, and outdoor piping.

SSDS pressure gauge and indoor piping.
SSDS sump connection (east sump).

Subslab monitoring port, in differential pressure monitoring
configuration.

Subslab monitoring port, in secured configuration.
SSDS vent stack.

Roof of Capital Industries, Inc. Plant 4, southwest of SSDS vent
stack.

Roof of Capital Industries, Inc. Plant 4, west of SSDS vent stack.

Sewer vent on roof of Pacific Food Systems, Inc. North Building
(1 of 2).

(2 of 2).

Photograph 11: Roof of Pacific Food Systems, Inc. North Building with SSDS

vent stack.

Photograph 12: SSDS vent stack height above roof of Pacific Food Systems, Inc.

North Building.
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PHOTOGRAPHS (continued)
Vapor Intrusion Mitigation Measures Status Report
Pacific Food Systems, Inc. North Building
Seattle, Washington

B

Photograph 2: SSDS pressure gauge and indoor piping.
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SITE PHOTOGRAPHS (continued)
Vapor Intrusion Mitigation Measures Status Report
Pacific Food Systems, Inc. North Building
Seattle, Washington

Photograph 3: SSDS sump connection (east sump).

Photograph 4: Subslab monitoring port, in differential pressure monitoring configuration.
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SITE PHOTOGRAPHS (continued)
Vapor Intrusion Mitigation Measures Status Report
Pacific Food Systems, Inc. North Building
Seattle, Washington

Photograph 6: SSDS vent stack.
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SITE PHOTOGRAPHS (continued)
Vapor Intrusion Mitigation Measures Status Report
Pacific Food Systems, Inc. North Building
Seattle, Washington

Photograph 7: Roof of Capital Industries, Inc. Plant 4, southwest of SSDS vent stack.

e

Photograph 8: Roof of Capital Industries, Inc. Plant 4, west of SSDS vent stack.
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SITE PHOTOGRAPHS (continued)
Vapor Intrusion Mitigation Measures Status Report
Pacific Food Systems, Inc. North Building
Seattle, Washington

Photograph 11: Roof of Pacific Food Systems, Inc. North Building with SSDS vent stack.

Photograph 12: SSDS vent stack height above roof of Pacific Food Systems, Inc. North Building.
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APPENDIX C
CITY OF SEATTLE ELECTRICAL PERMIT
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APPENDIX E
LABORATORY ANALYTICAL REPORTS
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