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Hello John and Jennifer:

Ecology has reviewed the Work Plan to Evaluate Trichloroethylene Risks, Town and Country Dry Cleaners, March 2021
(Work Plan). We have determined that the Work Plan provides a satisfactory approach to performing the vapor
intrusion (VI) investigation requested by Ecology in our October 7, 2020 letter to Jennifer.

Please consider the following resources for preparing access request letters for VI sampling on the four properties
located within 100 feet of the Town & Country Cleaners property, and for responding to questions from those
property owners:

Example Ecology letter (attached)

https://www.doh.wa.gov/CommunityandEnvironment/Contaminants/Vaporintrusion

h //www. .gov/v rintrusion

https://apps.ecology.wa.gov/publications/documents/1909044 . pdf

Please keep Ecology informed of the access status to the adjacent properties and the schedule for implementation of
the VI sampling work.

Sincerely,

Michael R. (Mike) Warfel, LG, LHG, RG

Site Manager, Voluntary Cleanup Program
State of Washington, Department of Ecology
NW Regional Office/Toxics Cleanup Program
3190 160th Ave SE

Bellevue WA 98008

Phone: 425-649-7257

Cell: 425-324-1892

Fax: 425-649-7098

michael.warfel@ecy.wa.gov

From: Warfel, Michael (ECY)

Sent: Friday, March 5, 2021 4:31 PM

To: 'John McCorkle' <jmccorkle@slrconsulting.com>; Jennifer Cha <jcharealty@gmail.com>
Cc: Wooten, Kim (ECY) <kiwo461@ECY.WA.GOV>

Subject: RE: Town & Country Cleaners Bellevue, Cleanup Site ID 1880

Hello John and Jennifer:



mailto:MWAR461@ECY.WA.GOV

mailto:jmccorkle@slrconsulting.com

mailto:jcharealty@gmail.com

mailto:kiwo461@ECY.WA.GOV

https://www.doh.wa.gov/CommunityandEnvironment/Contaminants/VaporIntrusion

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Vapor-intrusion-overview

https://www.epa.gov/vaporintrusion

https://apps.ecology.wa.gov/publications/documents/1909044.pdf

mailto:michael.warfel@ecy.wa.gov
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

Northwest Regional Office * 3190 160th Ave SE ¢ Bellevue, WA 98008-5452 © 425-649-7000
711 for Washington Relay Service * Persons with a speech disability can call 877-833-6341

November 6, 2018

Heather Downey

Director of Workspace Solutions
McKinstry

5005 3rd Avenue South

Seattle, WA 98134

Dear Heather Downey:

The Department of Ecology (Ecology) requests that you provide Ecology and the General
Electric Company (GE) access to perform a vapor intrusion “building walk-through” at 5005 3rd
Avenue South within seven calendar days of your receipt of this letter.! After the walk-through,
GE can then quickly begin preparation of an indoor air sampling work plan. Ecology will share
a copy of this plan for your review. GE is conducting remedial actions under a state Consent
Decree to clean up contaminated groundwater and soil at the adjacent 220 South Dawson Street
property, also owned by McKinstry. Indoor air sampling is required as part of the cleanup if it
appears that site contamination may be potentially affecting indoor air quality.

Certain chemicals (like TCE) in groundwater can volatilize, contaminating the “soil gas” above
the water table. Under certain conditions, these gases can then enter nearby buildings through
cracks and other openings in the building’s foundation. This movement of chemicals into a
building and the resulting contamination of indoor air is called vapor intrusion. In 2007, a
mitigation system was installed in the more southern McKinstry building located at 220 South
Dawson Street to prevent trichloroethylene (TCE) vapors from unacceptably impacting indoor
air quality in that building.

If soil vapors are entering the building, the indoor air contamination that’s created can pose a
health risk to the building’s occupants. The primary potential health risks to breathing TCE-
contaminated air are associated with long periods of exposure to the chemicals. But women in
the first trimester of pregnancy can also be affected by exposures over shorter timeframes. These
shorter-term exposures, as short as three weeks, may potentially increase the risk of heart
malformations in the developing fetus. Attached to this letter are information materials
explaining the long term and short-term risks of TCE vapor intrusion into buildings. Additional
information on vapor intrusion can be found on the Ecology website at

' We understand that McKinstry owns this building.







Heather Downey
November 6, 2018
Page 2

https://ecology.wa.cov/Regulations-Permits/Guidance-technical-assistance/Vapor-intrusion-
overview. Ecology is in the process of developing its own guidance for assessing the short-term
risks of TCE vapor intrusion into buildings and will be closely following EPA’s
recommendations.

As we have discussed, recent analyses from groundwater sampling conducted at monitoring
wells located near the southern portion of the northerly McKinstry building (5005 3rd Avenue S)
indicate that levels of TCE are high enough to potentially contaminate this building’s indoor

air. To determine if this is happening, indoor air sampling is needed. Before sampling, GE’s
consultants (AECOM) must visit the building and identify indoor air sampling stations. At this
time, they will also attempt to identify any building or foundation features (such as floor
penetrations) that could be obvious entry points for contaminated vapors. In addition, during the
visit they may request other building or building-use information from you, such as the locations
of first-floor work areas where employees are likely to spend much of their time.

A work plan will be prepared following the building visit. It will contain proposals for the
number and type of samples, as well as the locations they will be collected. Usually, air samples
are collected over periods of eight or 24 hours, but in some cases are deployed for as long as 21
days. They are then sent to a laboratory for analysis. Commonly, more than one sampling event
is needed before concluding that vapor intrusion is not a problem.

The work plan will be quickly reviewed by Ecology; if needed, it will be modified so that it can
be finalized as soon as possible. No sampling will be performed until: (1) Ecology has approved
the work plan, and (2) McKinstry has consented to building access for this purpose. Once the
sampling has been conducted and Ecology has received, reviewed, and interpreted the indoor air
sampling results, we will discuss those results with GE. We will also share the results with you
and propose any next steps we believe should be taken.

At this point, we do not know whether vapor intrusion may be contaminating the indoor air in
your building. But it is possible. Therefore, we request that McKinstry quickly contact Mr. Tom
Antonoff of GE at (518) 388-4142 to schedule the building walk-through described above. We
also encourage you to share the above information with employees working in the

building. Individuals (e.g., women of child-bearing age) in the workplace will value and may
benefit from your efforts to communicate the reasons for the upcoming indoor air sampling and
the plans underway to complete that sampling in a timely manner.

Please call me at (425) 649-7264 or email me at dyas461(@ecy.wa.gov if you have any questions.

Sincerely,

I -

Dean Yasuda
Cleanup Project Manager
Hazardous Waste and Toxics Reduction
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Enclosures:  EPA Region 9 Interim Action Levels and Responses Recommendations to Address
Potential Developmental Hazards Arising from Inhalation Exposures to TCE in
Indoor Air from Subsurface Vapor Intrusion, June 30, 2014

USEPA Compilation of Information Relating to Early/Interim Actions at
Superfund Sites and the TCE IRIS Assessment, August 27, 2014

New Jersey Department of Health, Potential Health Risks Associated with
Exposures to Trichloroethylene (TCE) in Indoor Air

Minnesota Department of Health, Trichloroethylene (TCE) in Air

Addendum to the In-Situ Chemical Oxidation Pilot Study Completion Report,
March 23, 2018

ce: Tom Antonoff, GE
Tong Li, Groundwater Solutions
Jason Palmer, AECOM
Andy Fitz, Ecology AAG
Ed Jones, Ecology
Thea Levkovitz, Ecology
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MEMORANDUM

SUBJECT: Compilation of Information Relating to Early/Interim Actions at Superfund Sites and the
TCE 1RIS Assessment

FROM: Robin H. Richardson, Acting Director D{yﬁm? ‘ U@W-

Office of Superfund Remediation and Technology Innovation (OSRTI)

TO: Superfund Division Directors, EPA Regions 1 - 10

Purpose

This compilation of information was prepared in response to requests from U.S. Environmental
Protection Agency (EPA) Regional Offices. It provides information regarding existing EPA guidance on
early or interim actions at Superfund sites. It also provides current information about the toxicity of
trichloroethylene (TCE). The information referenced in this document may be used to support Superfund
decision making at sites with actual or potential inhalation exposures to TCE.

Background

In September 2011, the U.S. Environmental Protection Agency (EPA) published a toxicological
assessment for TCE!. Based upon a weight-of-evidence evaluation of the available information,
including human epidemiologic studies, animal dosing studies, and experimental mechanistic studies,
the assessment concluded that TCE poses a potential human health hazard for noncancer toxicity to the
central nervous system, kidney, liver, immune system, male reproductive system, and the developing
fetus, and is “carcinogenic to humans” by all routes of exposure. The assessment for IRIS derived a
chronic inhalation reference concentration (RfC) for noncancer effects of TCE, which is two
micrograms per cubic meter (2 pg/m®). This RfC is based in part on the developmental toxicity endpoint
of increased incidence of fetal cardiac malformations.

Early or Interim Action for TCE

In considering how the 2011 TCE IRIS assessment should be used in Superfund decision making, the
existing Federal statutes and EPA guidance offer the following:

1 U.S. EPA (2012). Toxicological Review of Trichloroethylene in Support of the Integrated Risk Information System (IRIS).
Currently available online at: hitp://www.epa.gov/iris/toxreviews/0199w/0199tr.pdf.

internet Address {URLY @ hitp:/fwww.epa.gov
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o Early or interim actions: EPA expects to take early actions at Superfund sites where appropriate
to eliminate, reduce, or control the hazards posed by a site. In assessing such cases, EPA will act
with a bias for initiating response actions to ensure protection of human health?.

o Considering noncancer health effects: For purposes of the Superfund program and consistent
with the National Oil and Hazardous Substances Pollution Contingency Plan (NCP),
unacceptable risk occurs when exposures exceed concentrations to which the human population,
including sensitive subgroups, may be exposed without adverse effect during a lifetime or part of
a lifetime, as appropriate to address teratogenic and developmental effects?.

*  Developmental foxic effects: In most cases, it is assumed that a single exposure at any of several
developmental stages may be sufficient to produce an adverse developmental effect,* but the RfC
for a single exposure hasn’t been determined yet by EPA.

® [RIS Database: IRIS normally represents the official Agency scientific position regarding the
toxicity of the chemicals based on the data available at the time of the review and is the generally
preferred source of human health toxicity values used to support Superfund response decisions®.
For noncancer effects, a concentration of 2 ug/m* TCE in indoor air is expected to be a
reasonable maximum exposure condition for a continuous chronic exposure to prevent risk of
adverse health effects during a lifetime.

e Risk Assessment Guidance for Superfund: Volume I Human Health Evaluation Manual (Part F,
Supplemental Guidance for Inhalation Risk Assessment)® addresses the use of inhalation toxicity
values in Superfund risk assessments, including discussion of estimating exposures in
microenvironments’ by calculating time-weighted average exposures concentrations for each
exposure period characterized by a specific activity pattern. It also recognizes that chemical-
specific elements of metabolism and kinetics, reversibility of effects, and recovery time should
be considered when defining the duration of a site-specific exposure scenario.

e  ARARS: At sites contaminated with TCE addressed by CERCLA, additional (non-EPA) TCE
concentration or toxicity values may exist that could represent applicable or relevant and
appropriate requirements (ARARs), including more stringent state standards or policy.®

? National Oil and Hazardous Substances National Contingency Program (NCP) ((see 40 CFR 300.415 {b)(1)-(3) and 300.430
(@y(L)(i(A)).

3 U.S. EPA (1991). Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions. OSWER Directive 9355.0-30,
Currently available on-line at: htip://www.epa pov/oswer/riskassessment/pdbaseline.pdf

*U.S. EPA (1991). Guidelines far Developmental Toxicity Risk Assessment (EPA/600/FR-9 1/001) describes the procedures
that EPA follows in evaluating potential developmental toxicity associated with human exposure to environmental agents,
Currently available online at hitp:/'cfpub.epa.covincea’efm/recordisplay.ciin?deid=23162

3 U.S. EPA (2003) Human Health Toxicity Values in Superfund Risk Assessments (OSWER Directive 9285.7-53). Currently
available online at http://www.epa.govioswer/riskassessment/pdfhthmemo. pdf

© U.S. EPA (2009). Risk Assessment Guidance for Superfund: Volume [ Human Health Evaluation Manual (Part F,
Supplemental Guidance for Inhalation Risk Assessment. This document is currently available on-line at:
hitp//www epa.govioswer/riskassessment/ragsPpdUpartf 200901 final.pdf

7 U.S. EPA (2004). Air Quality Criteria for Particulate Matter: Volume 1l. Microenvironments are defined as a space that
can be treated as a well-characterized, relatively homogeneous location with respect to pollutant concentration for a specified
time period (e.g., rooms in homes, restaurants, schools, offices, inside vehicles, or outdoors). Currently available online at:
hitp//efpub.epa.sovincea’cln/recordisplay.cfm?deid=95398

® For a description of ARARSs, see, for example: hitp://www.cpa.gov/superfund/policv/remedyisfremedy/arare him
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Summary

Existing guidance provides that responders should consider early or interim action(s) where appropriate
to eliminate, reduce, or control the hazards posed by a site. In doing so, IRIS generally provides the best
available toxicological information in support of early or interim action for buildings where
investigations of indoor air contamination identify site-related concentrations of TCE.

Additional Information

Additional information related to vapor intrusion and existing OSWER guidance can be found at
http://www.epa.gov/oswer/vaporintrusion/ and http://www.epa.gov/oswer/riskassessment/. Please
contact Michael Scozzafava (Chief, Science Policy Branch) at (703) 603-8833 if you have questions or
require further information,

cc: Mathy Stanislaus, OSWER/IO
Nitin Natarajan, OSWER/IO
Barry Breen, OSWER/IO
Reggie Cheatham, OSWER/OEM
David Lloyd, OSWER/OBLR
Charlotte Bertrand, OSWER/FFRRO
Carolyn Hoskinson, OSWER/OQUST
Kent Benjamin, OSWER/IPCO
Barnes Johnson, OSWER/ORCR
Nigel Simon, OSWER/OPM
Cyndy Mackey, OECA/OSRE
John Michaud, OGC/SWERLG
Franklin Hill, OSWER/OSRTI
Dana Stalcup, OSWER/OSRTI
Michael Scozzafava, OSWER/OSRTI
Richard Kapuscinski, OSWER/OSRTI
Barbara Hostage, OSWER/PARMS
Stiven Foster, OSWER/PARMS
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The memo version provided here has had the formatting changed in order to meet the State of Washington’s
directive for complying with the Americans with Disabilities Act. However, the content is identical to the original
documents issued by EPA.
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MEMORANDUM July 9,2014
Subject: EPA Reqion 9 Response Action Levels and Recommendations to Address Near-
Term Inhalation Exposures to TCE In Air from Subsurface Vapor Intrusion
From: Enrique Manzanilla
Director
Superfund Division
Region 9 Superfund Division Staff and Management
To:

At my request, Gerry Hiatt and Dan Stralka have prepared the attached memorandum with
their technical assessment and recommendations regarding action levels, Investigation
approaches and response measures to address "inhalation exposures to trichloroethylene (TCE)
In Indoor air from the subsurface vapor intrusion pathway." The memorandum contains a
useful operational framework and point of departure for Region 9 Superfund staff and
management, In particular for Remedial Project Managers (RPMs) and On-Scene Coordinators
(OSCs). | am asking each of you to consider this technical assessment and the resulting
recommendations in making site-specific decisions regarding the Investigation of and response
to TCEvaporintrusion.

Addressing vapor Intrusion at our Superfund sites is one of the top priorities for the Superfund
Division. When a completed vapor Intrusion pathway exists, current exposure can potentially
result in risks to human health (both long term cancer risks and near term non-cancer hazards).
The recommendations set forth In the attached memorandum address a particular concern for
TCE focusing on protecting sensitive and vulnerable populations, especially women In the first
trimester of pregnancy (because of the potential for cardiac malformations to the developing
fetus). We have been h1 regular communication with OSWER regarding these Issues and our
toxicologists consulted with their peers in OSWER in developing their memorandum.

Numerous resources are available within the Superfund Division to help RPM's and OSC's
evaluate and manage the many Issues that arise when investigating or responding to vapor
intrusion at a site. Our Technical Support Section, including Dan and Gerry, is available to
provide assistance and advice. Andthe Division has established the Vaporintrusion Core Team
that can be animportant resource thatls available to all of you. Over the coming months, the VI
Core Team will be sharing their recommendations and Insights regarding Investigation
approaches/techniques, mitigation approaches and innovative pilots/treatability work building
onourexperience within Region 9 (e.g., MEW, Omega, SEMOU, Amco, the South Bay sites etc.).
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_ Reglon 9
%% 76 Hawthorne Street

San Francisco, CA 941056

MEMORANDUM : June 30, 2014

Subject: EPA Reglon 9 Interim Action Levels and Response Recommendations to
Address Potential Develonmental Hazards Arising from inhalation
Exposures to TCE in Indoor Alr from Subsurfacg Vapor lntruslon

From: Gerald Hiatt Ph.D. 6‘&/4.0@/] / :

Senior Reglonal Toxicologlst

Dantel Stralka, Ph.D. W fé/@:{%
Regional TOxic'oIoglst

Through: John Kennedy r_
Chief, Technlcal Su;?
Angeles Herrera '

Chief, Federal Facilities: & Site Cleanup Branch

To: Enrigue Manzatillla
Director, Superfund Divislon

We recommend that the EPA Region 9 Superfund program establish health protective response
action recommiendatiohs to- address Inhalation exposures to trichloroethylene {TCE) in Indoor air
from the subsurface vapor intrusion pathWay. The purpose of these interim action levels and
respohse action recomimendations is to be protective of sensitive and-vuinerable populatlons
especially women in the first trimester of pregnancy, becausé of the potentlal for-cardiac
malformations to the developing fetus, This approach 15 consistent with recommendations
provided by Regton 10! and with previous actlons taken at Region 9 Superfund sites

Issue:

EPA identifies an inhalat!on level of concern for non-cancer hazards based on the ratio of the
exposure concentration in air to a reference concentration (“Rfc" Whlch !ncludes a margin of
safety such that-at tha RfC and below there is little chance of an adverse effect)? Thls ratio is

Memb “OEA Recommendatlons Regardlng T rlchloroelhylene Toxicltv In Human Health Risk Assessments “3¢ Kally,
Office of Envlronmental Assessment, U.S, EPA Reglon 10 bDec 13 2012,

The REC represents an estimate of the contmuous Inhalation exposure (with uncertalnty spanning perhaps an order of
magnltude) to the human populatlon (includmg sensitive sub- -groups) that is likely to be without appreciable risk of
deleterious effects during afifetime. See on- line glossary at: http //www epa, Eov/ncea/lrls/mdex htm]
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MEMORANDUM June 30, 2014

Subject: EPA Reglon 9 Interim Action Levels and Response Recommendations to
Address Potentlal Developbmental Hazards Arising from Inhalation

EXposures to TCE in lndoor Ah‘ from Subsurfacé Vapor lntruslon
e

From: Gerald Hiatt, Ph.D. <

Senior Regional Toxicologist

Daniel Stralka, Ph.D.

Regional Toxicologist

Through: John Kennedy
Chief, Technical Support Section

Angeles Herrera
Chief, Federal Facilities & Site Cleanup Branch

To: Enrique Manzanilla
Director, Superfund Division

We recommend that the EPA Region 9 Superfund program establish health protective response
action recommendationsto address Inhalation exposures totrichloroethylene (TCE) In Indoor air
from the subsurface vapor Intrusion pathway, The purpose of these Interim action levels and
response action recommendations fs to be protective of sensitive and vulnerable populations,
especially women In the first trimester of pregnancy, because of the potential for cardiac
malformationsto thedevelopingfetus. Thisapproach is consistent with recommendations
provided by Region 10" and with previous actions taken at Region 9 Superfund sites.

Issue:

EPA identifies an Inhalation level of concern for non-cancer hazards based on the ratio of the
exposure concentration in air to a reference concentration ("RfC", which Includes a margin of
safety such that at the RfC and below there is little chance of an adverse effect).? This ratio Is

IMemo: "OEA Recommendations Regarding Trichloroethylene "toxicity In Human Health Risk Assessments. "JC Kelly, Office of
Environmental Assessment, U.S. EPA Region 10, Dec 13 2012.

The RfCrepresents an estimate of the continuous Inhalation exposure (with uncertainty spanning perhaps an order of
magnitude) to the human population (Including sensitive sub-groups) that is likely to be without appreciable risk of
deleterious effects during a lifetime. See on-line glossary at: http:l/www.epa.gov/ncea/Irls/Index. html







Interim Action Levels & Response Recommendations-TCE Exposures From Vapor Intrusion

defined as a Hazard Quotient and abbreviated "HQ". EPA's Integrated Risk Information System
(IRIS) 201 1toxicity assessment concluded that TCE exposure poses potential human health hazards
for noncancer toxicity to multiple organs and systems and to the developing fetus, including fetal
cardiac malformations. This and other findings In the IRIS assessment of TCE indicates that women
In the first trimester of pregnancy are one of the most sensitive populations to TCE Inhalation
exposure. For fetal cardiac malformations, a specific developmental effect, the critical period for
exposure is considered to be the approximate 3-week period in the first trimester of pregnancy
during which the heart develops. The National Oil and Hazardous Substances Pollution Contingency
Plan (NCP) and Superfund guidance provide for early or Interim actions where warranted by the
hazards posed by site-related contamInatton.’

EPA Region 9 Interim TCE Indoor Air Response Action Levels -
Residential and Commercial TCE Inhalation Exposure from Vapor Intrusion

Accelerated Response Action Urgent Response
Exposure Scenario Level (HQ=1} Action Level(HQ=3)*
Residential 2 pg/me 6 ug/m'
Commercial/Industrial s 8 ug/m’ 24ug/m'
(8-hour workday)
Commercial/industrial 7ug/m’ 21ug/m’
(10-hour workday)

« The residential HQ=1 accelerated response action level is equivalent to the Inhalation reference concentration
(RfC)since exposure isassumed tooccur continuously.

«« Commercial/industrial accelerated response action levels are calculated as a time-weighted average from the
RfC, based on the length ofaworkday and rounding toonesignificant digit (e.g., foran 8-hourworkday:
Accelerated Response Action Level=(168hours per week/40 hours perweek) x 2pg/m® = 8 jig/m®). Time-
weighted adjustments can be made as needed for workplaces with longer work schedules.

Note: Indoor air TCE exposures corresponding to these accelerated response action 1,evels would pose cancer
risks near the lower end of the Superfund target cancer risk range, considering the IRIS toxicity assessment; thus,
the health protective risk range for both accelerated response actions and long-term exposures becomes
truncated to: 0.5= pg/m® forresidential exposuresand 3-8 pg/ m* for 8-hour/day commercial/Industrial
exposures,

’The NCP preamble states (55 FR8704):"EPA expectstotakeearly actionatsites where appropriate...toeliminate, reduce,
orcontrolthehazardsposedbya site...Indeciding whethertolInitiateearly actions, EPAmustbalancethedesire to
definitively characterizesiterisksand analyze alternative remedial approaches foraddressing those threatsin great detail
with the desire to Implement protective measures quickly, Consistent with today's management principles, EPA Intends to
performthis balancing witha bias forinitiating response actions necessary orappropriate toeliminate, reduce, or control .
hazards posed by asiteas early as possible." Consistent with CERCLA and the NCP, early actions may be appropriate using
CERCLA authority to carry out removal actions (emergency response, time critical response, or non-time critical response) or
remedial actions based on the site-specific situation (see, forexample, 40CFR 300.415 (b)(1-(3) and 300.430 (@)(1)(L1)(A)).
See also U.S. EPA (2/14/2000), Use of Non-Time Critical Removal Authority in Superfund Response Actions (OSWER, OERR;
OECA, OSRE).

“There Isa need toldentify those TCE exposures that exceed the RfC by a magnitude sufficient enough thata more
urgentresponse Isprudent; ItIsgenerally Region 9 practice to Immediately Initiateresponseactiontoaddress
exposures at or above an HQ=3 level.







Interim Action Levels & Response Recommendations - TCE Exposures from Vapor Intrusion

Based upon the above Information from EPA's 2011, Toxicological Review of Trichloroethylene in
Supportofthe Integrated Risk InformationSystem (IRIS), we recommend Region 9 establish interim
action levels and response action recommendations to protect against potential non-cancer
outcomes, including developmental effects such as cardiac malformations. These
recommendations Identify women of reproductive age as the sensitive population of concern,
rather than only pregnant women, because some women may not be aware of their pregnancy
during the critical period of the first trimester.

Recommendations for Assessment of TCE Inhalation Vapor Intrusion Exposure in Residential and
Commercial/industrial Buildings and Accelerated and Urgent Response Actions

The following recommendations should be used for assessing and responding to inhalation
exposures to TCE In residential and non-residential/commercial/industrial settings caused by
subsurface vapor Intrusion at Region 9 Superfund sites. We also recommend consultation with an
EPA Regional Toxicologist for Implementation of these recommendations.

Sampling Considerations:

Generally, EPA recommends time-integrated air sampling methods to account for temporal
variability in vapor intrusion. Time-Integrated samples provide a direct measurement of the
average TCE concentration overa fixed period of time (e.g., 8 hours, 24 hours, 4 days, 1 week, 2
weeks, etc.), which should be compared to the accelerated and urgent response action levels.

Considerations for When to Expedite Turn-around Time for TCE Analytical Results:

In determining the advisability of contracting forrapid (e.g., 24-72 hour) turn-around time for TCE

analytical results for indoor air samples, the following factors should betaken into consideration:

+  Exposure of women of reproductive age -Are women of reproductive age (or
known pregnancy status) exposed or reasonably expected t9 be exposed?

+  Existing data -Are there any existing data (e.g., from subsurface media) which indicate or
suggest that indoor air TCE concentrations can exceed the accelerated response action
level?

«  Multiple lines of evidence -Are there other types of existing information, data or analytical
results which Indicate or suggest that indoor air TCE concentrationsexceed or can exceed the
accelerated response actionlevel?

«  Confirmation sampling - If previous TCE Indoor air concentrations exceeded the accelerated
response action level, and early or Interim mitigation measures were taken, rapid turn-around
time of TCE analytical results should be considered to verify TCE concentrations have been
reduced sufficiently to below HQ=I.

Implementation of Early or Interim Measures to Mitigate TCE Inhalation Exposure:
When selecting a response to reduce or avoid Inhalation exposures to TCE, we recommend the
following early or interim response actions (mitigation measures) be considered, along with how
quickly they can be implemented:

+ Increasing building pressurization and/or ventilation

+  Sealing potential conduits where vapors may be entering the building

+  TreatingIndoorair(carbon filtration, air purifiers)







Interim Action Levels & Response Recommendations TCE Exposures from Vapor Intrusion

Installingand operating engineered exposure controls (sub-slab/crawlspace, depressurization

systems)
Temporarily relocating occupants

Tiered Response Actions:

TCEIndoor AirConcentration S Accelerated Response Action Level (HQ=1):IfIndoorairTCE
concentrations are observed to be equal to or less than the accelerated response action level,
then we recommend routine periodic confirmatory sampling and/or monitoring be conducted
as appropriate for conditions at the site, including evaluation of the potential for subsurface
vapor Intrusion into Indoor airexceeding health-based screening levels for long-term exposure.
TCE Indoor AirConcentration> Accelerated Response Action Level (HQ=1): Inthe event Indoor
air TCE concentrations are observed to be greater than the accelerated response action level,
we recommend early or interim mitigation measures be evaluated and Implemented quickly,
and their effectiveness (defined as a reduction of the TCE Indoor air concentration to below
HQ=1 level)confirmed promptly (e.g., allactions completed and confirmed within afew weeks).
TCE Indoor Air Concentration>the Urgent Response Action Level (HQ=3): Intheeventindoor
air TCE concentrations are observed to be greater than the urgent response action level, we
recommend mitigation measures be Initiated Immediately and their effectiveness (defined asa
reduction of the indoor air TCE concentration to below HQ=1 level) confirmed before any
additional exposure Isallowed to occur (e.g., all actions completed and confirmed within afew
days). Note that temporary relocation may be Indicated under these circumstances because of

the need to prevent additional exposure,

Basis for Tiered Response Actions:

The Toxicological/ Review of Trichloroethylene In Support of the Integrated Risk Information System
{IRIS) (EPA 2011a)established an inhalation Reference Concentration (Rfc)at2 pg/m®to be
protective forsensitive populations, including the developing fetus with regard to the potential for
congenital heart defects arising due to maternal TCE exposure during fetal development.
Identification of this developmental effect as a critical toxic end-point and the method of
calculation ofthe RfCwere the subjects of peerreview bythe EPA Science Advisory Board, which
supported both.

This RFC in the 2011 TCE IRIS Assessment applies tocontinuous (24 hoursperday)exposuresand
is therefore directly relevant to a reasonable maximum exposure in a residential exposure scenario.
We recommend health protective inhalation concentrations for less-than-continuous exposures,
such as in a commercial/Industrial setting, be adjusted based on the number of hours per day of
exposure.

Application of the RfC In the present context allows calculation of Hazard Quotient (HQ)
concentrations for exposures equivalent to the RfC (HQ=]) and exceeding the RfCbya factor of 3-
fold (HQ=3). Note: It is appropriate for the resultant HQ to be adjusted to a time-weighted average
for exposures that are less than continuous. Thus:

Indoor Air Exposure Concentrations <HQ=1: Indoor air exposures equal to or below (less than)
the relevant HQ=l level are protective for Inhalation exposure.







Interim Action Levels & Response Recommendations - TCE Exposures From Vapor Intrusion

« Indoor Air Exposure Concentrations> HQ=I: For some exposure above the HQ=1 level,
the non-cancer hazard begins to increase. This hazard generally Increases as the
exposure (considering concentration, time, and frequency) exceeds the HQ=I level.
Because of the Increased potential risk of a developmental effect, we recommend reducing
exposure to below HQ=lusing an accelerated time-frame.

« Indoor Air Exposure Concentrations HQ=3: The HQ=3 level Is the level of exposure at which
the Increased risk of developmental effects Is high enough that Region 9 considers an urgent
response Is warranted to reduce exposure for sensitive population to below HQ=L

References:

Agency of Toxic Substances Disease Registry (ATSDR). 2013. Addendum to the Toxicological Profile
for Trichloroethylene. Currently available online at:
http://www atsdr.cdc.gov/ToxProflles/tce addendum.pdf

U.S. Environmental Protection Agency (EPA). 2011a. Toxicological Review of Trichloroethylene In
Support of the Integrated Risk Information System (IRIS). EPA/635/R-09/0IIF. National Center for
Environmental Assessment. Washington, DC. Currently available online at:

htto: //www_epa.qoviris/toxreviews/O199tr/0199tr pdf

U.S. Environmental Protection Agency (EPA), 2011b. IRIS Toxicity Profile for Trichloroethylene
(CASRN 79-01-6). Washington DC, USEPA. http:/lwww.epa.qov/irls/subst/0199. htm

U.S. Environmental Protection Agency, Science Advisory Board (EPA-SAB). 2011. Review of EPA’s
Draft Assessment entitled -Toxicological/ Review of Trichloroethylene// (October 2009). EPA-
SAB- 11-002. Office of the Administrator. Washington, DC. January 11.
htto://vosemlte.epa.qov/sab/sabproduct.nsf/B73DSD39A8F184BD85257817004A1988/$Flle/EPA-
SAB-11-002-unslgned.pdf

Abbreviations:

HQ Hazard Quotient (HQ= Exposure Concentration/ RfC)
IRIS 1n-tegrated Riskinformation system

RfC  Reference concentration (Inhalation)

TCE Trichloroethylene

pg/m3 micrograms per cubic meter
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Trichloroethylene (TCE) in Air

TCE is a solvent used for degreasing metal parts during the manufacture of a variety of products. It can be found in
consumer products, including some wood finishes, adhesives, paint removers, and stain removers. TCE can also be used
in the production of other chemicals.

TCE: People may breathe TCE from:

= is a nonflammable, colorless liquid or gas = working in industries that produce or use TCE
= evaporates easily into air = living or working near facilities that release TCE to the
= smells sweet at high concentrations; at lower levels, air

there is no odor = using TCE-containing products

= vapors from contaminated soil or groundwater that
moves into indoor air

Health concerns from breathing TCE

Most exposures to TCE in air are to low amounts and not likely to result in a health effects. The possibility of health
effects depends on the amount of TCE in air and how long people breathe it.

Exposure to TCE in the first eight weeks of pregnancy may increase the risk of heart defects in the baby. In most cases, this
risk is thought to be extremely low. TCE may also affect the immune system — this includes changes to the developing
immune system in early life. TCE may also harm the central nervous system, kidney, liver, and male reproductive system.

Studies in workers and animals breathing very high levels of TCE suggest that long-term exposures may increase the risk
of certain types of cancer (kidney, liver, and non-Hodgkin’s lymphoma).

o Value Description
TCE Alr Values 2.1 pg/md Residential ISV - a safe level that
The Minnesota Pollution Control Agency (MPCA) develops protects all people from health
Intrusion Screening Values (ISVs) to understand when actions effects.

may be needed to protect health. The Residential ISV is an
amount that is safe for people to breathe. This level is
protective for sensitive people, including children, pregnant
women, and people who already have health issues.

7 ug/m? Workplace ISV - a safe level for
people who may have exposures in
the workplace over many years.

>1,000 pg/m® | Level at which rodents in laboratory
studies experienced subtle immune
system effects.

ISVs are much lower than the regulatory limits set for
workplaces where the chemical is used. Breathing an amount
of TCE that is above the ISVs does not mean health effects

will occur; however, the risk for health effects increases as 55,000 ug/m* | Regulatory occupational exposure
the level of exposure increases. When ISVs are exceeded, limit.
MDH recommends steps be taken to reduce exposures. >100,000 pg/m?® = Level at which some workers

experienced health effects,
including an increase in kidney
cancer.

Minnesota Department of Health

Site Assessment and Consultation Unit (measured in micrograms per cubic meter, or ug/m?)
Phone: 651-201-4897; email: health.hazard@state.mn.us
To obtain this information in a different format, call: 651-201-4897.
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Potential Health Risks Associated with Exposures to
Trichloroethylene (TCE) in Indoor Air

What is TCE?

Trichloroethylene (TCE) is a type of volatile
organic compound (VOC). VOCs are a large group
of carbon-based chemicals that easily evaporate
at room temperature. TCE is colorless and
nonflammable. TCE is typically used as a solvent
to remove grease from metal parts and is
commonly used in adhesives, paint removers, and
spot removers.

Generally, elevated levels of VOCs present in the
indoor air are of a concern if exposures occur
over a long period of time (chronic exposure).
When elevated levels of VOCs are found during an
investigation of contamination at a property, the
New Jersey Department of Environmental
Protection (NJDEP) requires actions to be taken
to reduce levels of VOCs, including TCE, within
specific time frames to be protective of human
health. These actions address the health risks
associated with long-term exposures to TCE and
other VOCs. However, short-term exposures to
TCE are of a concern because they may occur
prior to the implementation of these actions.

Why are short-term exposures to TCE
of concern?

B TCE is unique
because animal
studies have
shown that short-
term exposures
can increase the
risk of health
impacts on the
developing fetus in
the first trimester
of pregnancy.
Specifically, these
animal studies show that exposure to low levels
of TCE during the three-week period of heart

formation in the first trimester of pregnancy
could result in an increased risk of a heart defect
in the unborn baby.

Given the short critical window of time when TCE
can impact fetal heart development, women who
are pregnant or may become pregnant should
reduce their exposures to TCE as soon as possible
and they should discuss any health concerns with
their health care provider.

Where can I get more information?
You and your health care provider can find
comprehensive information about TCE and
additional health risks on the Agency for Toxic
Substances and Disease Registry (ATSDR)
website as follows:

For the General Public:

For Health Professionals:
http://wwwe.atsdr.cdc.gov/substances/toxsubstance.asp?toxid=30#12

Women with health concerns may also have their
health care provider contact the Environmental
and Occupational Health Sciences Institute
(EOHSI) of Rutgers University located in
Piscataway, New Jersey.

The physicians at the EOHSI Clinical Center
specialize in environmental exposures to
contaminants and can provide additional
guidance.

The EOHSI Clinical Center can be reached at 848-
445-0123 or by email at clinic@eohsi.rutgers.edu.

General questions can be directed to the New
Jersey Department of Health, Consumer,
Environmental, and Occupational Health Service
at 609-826-4984.

Consumer, Environmental and Occupational Health Service
Environmental and Occupational Health Surveillance Program
www.nj.gov/health/eohs

NJ Health

New Jersay Department of Health








Tom Antonoff
Senior Project Manager

GE

Global Operations - EHS
1 River Road - Bldg 5-7W
Schenectady, NY 12345
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tom.antonoff@ge.com

Mr. Dean Yasuda

Washington State Department of Ecology
Hazardous Waste and Toxics Reduction program
Northwest Regional Office

3190 160t Avenue S.E.

Bellevue, Washington 98008

Subject:  Addendum to the In-Situ Chemical Oxidation Pilot Study Completion Report,
General Electric South Dawson Street Site

Dear Mr. Yasuda:

With the assistance of AECOM, GE has prepared this letter addendum to the In-Situ Chemical
Oxidation {ISCO} Pilot Study Completion Report! to document the implementation and results of
the slow release persulfate cylinder (cylinder) study conducted at the former GE Aviation Division
Facility (Site), located at 220 South Dawson Street in Seattle, Washington. The cylinder study was
conducted in accordance with the Letter Work Plan for Evaluation of Persulfate SR
Cylinders?Work Plan), conditionally approved by the Washington Department of Ecology (Ecology)
on September 7, 2017.

The cylinder study was conducted to evaluate whether a slow release form of persulfate would
perform better than the injection method used for the I1SCO pilot study conducted in March 2017.
The results of the ISCO pilot study indicated that persulfate injections did not have enough
residence time {due to multiple factors) to impact contaminant of concern {COC) concentrations,
specifically in the shallow aquifer or vadose zone where the residual contamination is present.

Implementation

The cylinders were installed in wells MW-22, IW-3, and IW-5 on September 28, 2017; Figure 1
shows each of the cylinder (injection) well and monitoring well locations in the study area. The
cylinders were only installed in upper {shallow screen interval) wells because the results of the
{SCO pilot study monitoring confirmed that groundwater concentrotions exceeding cleanup

! AECOM. ISCO Pilot Study Completion Report, GE South Dawson Street. October 27, 2017.
2 AECOM. Letter to Dean Yasuda (Washington State Department of Ecology). 2017. “Letter Work Plan for

Evaluation of Persulfate SR Cylinders at the GE 220 S Dawson Street Site, Seattle, Washington.” August 2,
2017.

General Electric Company
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standards are only present in shallow groundwater in the study area. Two cylinders were placed
in each well to provide the maximum amount of contact with groundwater in each well.

Monitoring for the cylinder study was initially conducted for a period of three months (October
through December 2017), and a final monitoring event was conducted per Ecology’s request in
February 2018 as part of the annual groundwater sampling event. The monitoring program was
designed to observe impacts to COCs in the downgradient shallow groundwater zones at MW-1,
MW-25, MW-26, MW-28 and MW-29. This strategy addressed the shallow zone impacts where
TCE concentrations are highest and offering the technology the greatest chance of success
{reactions are most effective and monitoring results most clear at higher TCE concentrations).
Table 1 provides the initial 3-month monitoring program frequency and list of analytes.
Persulfate concentrations and the weight of the cylinders were measured on a weekly basis to
evaluate the rate of persulfate release into the study area. Groundwater samples and water
quality parameters were collected on a monthly basis to evaluate the reduction in COCs in the
study area. The analytical field monitoring results and laboratory data are provided in Tables 2
and 3, respectively.

Results

The field monitoring results, including weekly persulfate concentration and cylinder weight
measurements as well as water quality parameters collected concurrent with groundwater
sampling, are provided in Table 2. Each set of cylinders lost about 1/3 of their mass during the
monitoring period, indicating that persulfate was released into the groundwater. The maximum
persulfate concentration observed in the injection welfs was 2,100 parts per million {(ppm}; this
concentration was observed at all three injection wells during the October 19, 2017 monitoring
event. The typical persulfate concentration at all three injections wells over the majority of the
monitoring program was 1,400 ppm. These concentrations are lower than the 25,000 ppm
persulfate solution used as injection fluid in the ISCO pilot study.

Persulfate concentrations in the nearby monitoring wells were significantly lower than in the
injection wells, similar to the ISCO pilot study results. The maximum persulfate reading in the
monitoring wells was 7 ppm in MW-25, recorded on November 22, 2017 approximately 2 months
after the cylinders were deployed. The highest persulfate readings recorded at MW-1 and MW-26
were 4.2 ppm and 0.7 ppm respectively. During the ISCO pilot injection test the maximum
persulfate concentration in these three wells was 21 ppm, 385 ppm, and 75 ppm, respectively.
This large disparity in persulfate concentrations between the injection wells and monitoring wells
is similar to observations during the ISCO pilot study. The some reasons for the low observed
persulfate readings that were discussed in the 1SCO Pilot Study Completion Report may apply to
the low-flow ISCO pilot test:

¢ High aquifer hydraulic conductivity and preferential pathways
o Dilution of the persulfate within the aquifer
e Consumption of the persulfate by natural oxidant demand (NOD)
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The groundwater sampling analytical results are provided in Table 3; analytical data for the last
year are provided for a comparison of pre- and post-cylinder installation conditions. The
analytical laboratory reports and data validation reports are provide in Attachment A. The data
show a continued persistence of COCs that is similar to pre-ISCO pilot study data.
Trichloroethylene (TCE) concentrations in the newer monitoring wells have not shown a significant
and sustained downward trend since baseline data was collected in February 2017. TCE
concentrations at MW-1 (where decades of historical data are available) continue to correlate
with groundwater elevations; TCE concentrations tend to increase as the groundwater level rises
(February through May timeframe) and comes into contact with residual impacts in the vadose
zone and then decrease when groundwater levels are lower (Figure 2).

Conclusions

Following five months of monitoring activities after installation of the cylinders, COC
concentrations in shallow groundwater have not significantly decreased or changed in a manner
that is not consistent with the historical trend. The amount of persulfate released by the cylinders
does not appear to be of sufficient concentration or distribution to overcome NOD and degrade
site COCs. The cylinders also do not provide treatment in vadose zone soil where residual
contamination may be influencing groundwater concentrations. Overall, the selected ISCO
remedy (injections or cylinders) has not proven to provide the treatment necessary to reduce
COCs below site cleanup standards in a reasonable time period.

Recommendations

Since ISCO has not been effective at reducing COC concentrations, an alternative
remedy is recommended for the Site. GE, at Ecology’s direction, will prepare a technical
memorandum in accordance with Section 7 of the Cleanup Action Plan® CAP to evaluate
alternative remedial options for the Site and present a preferred alternative remedy to
Ecology based on the lessons learned from the ISCO pilot study and cylinder study.

Sincerely,
—/
o
Tom Antonoff
Project Manager - Remediation

e
Tong Li, Ground Water Solutions
Jason Palmer, AECOM

3 Ecology. Cleanup Action Plan, GE South Dawson Street, Seattle, Washington. March 2014.
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Table 1 - Field Monitoring and Sampling Schedule

Sample Location Monitoring Component Weekly Month1l | Month2 | Month 3
Persulfate Field Measurements X X X
Weigh/Measure Persulfate Cylinders X X X
MW-1, MW-25, Water Quality Parameters X X X

MW-26

VOCs X X X
Metals ({total and dissolved) X X X
MW-28, MW-29 VOCs X
’ Metals (total and dissolved) X

Notes:

Water quality parameters include temperature, DO, pH, ORP, conductivity and turbidity.

Water table elevations will be recorded prior to collecting groundwater samples.

Metals sampled are the following: total and dissolved arsenic, and total cadmium, chromium, nickel and selenium.

VOC - volatile organic compound; site-specific compounds only.
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Table 2

Persulfate Cylinders Groundwater Monitoring Field Measurements

DTW Weight 5,04 D.O. ORP Conductivity | Turbidity

Location Date Time (feet btoc) | (pounds) (ppm) Temp (C°) (mg/L) pH (mV) (uS/cm) (NTU)
0/28/2017 10:08 9.50 — ~ ~ = = - =
10/5/2017 17:22 9.58 X - - - - - -
10/12/2015 | 12:50 9.64 14 - = - - - -
107192017 | 1348 9.64 28 - — - - _ -
10/26/2017 | 16:00 9.54 [ 07 17.54 17.55 6.06 1254 376 246
| 117212017 16:20 9.56 21 - - - - - -
Mwol b11017 13:00 9.53 NA 28 - - - = _ -
11/16/2017 | 13:50 9.42 42 - - - - - -
117222017 | 1527 930 2.1 17.35 038 625 45.0 362 117
11302017 | 14:50 9.10 07 - - = - - -
12/8/2017 11:10 9.98 14 - - - - - -
12/142017 | 12:00 9.00 14 = - - - _ =
12/1872017 | 15:14 9.04 0.7 155 043 6.00 1115 344.1 2.46

2/15/2018 9:45 8.08 [ - 13.82 0.40 6.40 79 16 128
9/28/2017 - - - - - - - - -
10/572017 17:51 945 0.0 - - - - - =
10/12/2017 | 13:25 9.52 0.7 - - .. - - -
10/19/2017 | 14:08 954 07 - = - - - -
1026/2017 | 1425 942 3.5 18.33 2.24 6.35 124.7 579 927
11/2/2017 16:40 9.44 28 - - = - - -
w2 | LYo2017 13:50 9.42 NA 56 - = - = - _
o 1171612017 | 14:15 930 57 - - - _ - -
Monitoring Wells 1222017 | 1625 917 70 17.73 2.49 647 1092 5.2 00
11/30/2017 | 11:50 8.98 70 - - - - . -
12/8/2017 12:50 3.98 56 - - - - - -
12/14/2017 | 12:30 8.90 56 - - = - - -
12182017 | 12:46 8.92 39 16.1 237 6.14 108.1 438.7 5.53

2/15/2018 10:12 7.95 - 13.92 2.88 6.16 166.8 323.5 12.12
9/28/2017 - ~ - - - - - - -
10/5/2017 18:13 9.49 0.0 - - - . - =
10/12/2017 | 13:38 9.54 07 - - = - = -
107192017 | 1424 9.58 07 = = - _ - -
10/26/2017 | 15:25 9.45 Y 17.24 0.40 5.73 1189 338 4.65
11212017 17:15 9.49 07 - - - - = -
MW-26 | 11/9/2017 14:30 945 NA | 07 : - - - - -
11/16/2017 | 14225 9.34 07 - — - - - =
11222017 | 17:20 920 0.7 17.05 0.26 5.72 96.5 3 8.85
11/30/2017 12:10 9.00 [ 07 - - - - - -
12/8/2017 11:50 8.90 X - - - - - __
121472017 | 12:50 8.92 035 - = - - - -
12/18/2017 | 14:20 8.97 0.7 162 0.92 573 108.1 341.9 3.54

Mwas | 2/182017 1220 9.12 NA 0.35 16.1 2.17 6.20 92.6 3911 706
2/15/2018 10:07 8.18 - 142 3.88 637 138.0 291.7 637

MW-20 | 12/1872017 | 10:56 9.13 NA 0.7 16.20 0.58 6.11 86.8 4454 348
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Table 2

Persulfate Cylinders Groundwater Monitoring Field Measurements

DTW Weight S,05 D.O. ORP Conductivity | Turbidity
Location Date Time (feet btoc) |  (pounds) (ppm) Temp (C°) (mg/L) pH (mV) (uS/cm) (NTU)
9/28/2017 10:15 9.18 32 - - - - - - -
10/5/2017 12:41 9.24 3.1 140 ° - - - - - -
10/12/2017 12:05 9.30 32 630 * - - - - - -
10/19/2017 11:35 9.32 3.1 2100 ° - - - - - -
10/27/2017 12:15 9.21 3.0 1400 ° - - - - . -
11722017 16:00 9.23 3.0 1400 ® - - - - - -
MW-22 11/9/2017 11:30 921 3.0 1400 ° - - - - - -
11/16/2017 13:00 9.09 3.0 1400 ° - - - - - -
11/22/2017 15:00 8.95 2.15 1400 ° - - - - - -
11/30/2017 11:00 8.76 2.14 1400 ° - - - - - N
12/8/2017 10:45 8.64 2.13 1400 ° - - - - - -
12/14/2017 11:15 8.67 2.12 1050 ° - - - - - -
12/18/2017 16:15 8.72 2.12 1050 ° - - - - . -
9/28/2017 10:28 9.24 3.2 - - - - - - -
10/5/2017 13:20 9.31 3.2 210 * - - - - - -
10/12/2017 12:25 9.37 32 1050 ° - - - - - -
10/19/2017 12:40 9.40 32 2100 ° - - - - - -
10/26/2017 1145 9.28 3.1 1400 ° - - - - - -
11/2/2007 15:15 9.30 3.1 1400 ° - - - - - -
Cylinder (injection) | o, & 1100017 | 1215 929 3.0 1200 - - - - - "
Wells
11/16/2017 12:30 9.17 3.0 1400 ° - - - - - -
11/22/2017 14:25 9.04 2.15 1400 - - - - - -
11/30/2017 12:50 8.83 2.13 1400 ° - - - - - -
12/8/2017 10:20 871 2.13 1400 ° - - - - - -
12/14/2017 11:35 8.75 2.13 700 ° - - - - - -
12/18/2017 16:55 8.81 2.13 1050 - - - - - -
9/28/2017 10:25 9.26 3.3 - - - - - - -
10/5/2017 11:47 9.32 33 525 - - - - - -
10/12/2017 11:45 9.40 32 700 ° - - - - - -
10/15/2017 11:05 9.41 32 2100 - - - - - -
10/26/2017 1115 9,30 32 1400 - - - - - -
11/2/2017 12:45 9.32 3.1 1400 ° - - - - - -
IW-5 11/9/2017 10:45 9.29 3.0 1400 - - - - - -
11/16/2017 11:20 9.18 2.9 1400 - - - - - -
11/22/2017 14:45 9.05 2.14 1400 ° - - - - - -
11/30/2017 12:30 8.85 2.15 1400 ° - - - - - -
12/8/2017 10:00 8.74 2.13 1400 ° - - - - - -
12/14/2017 10:35 8.76 2.13 700 ° - - - - - -
12/18/2017 16:35 8.80 2.12 1050 ° - - - - - -
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Table 2

Persulfate Cylinders Groundwater Monitoring Field Measurements

Notes
Persulfate cylinders were deployed at 14:20 on September 28, 2017,

Weight is the combined weight for both persulfate cylinders deployed in each well.

a - indicates test kit sample underwent 1:10 dilution.

b - indicates test kit sample underwent 1:100 dilution.
btoc - below top of casing

Conductivity (uS/cm) - conductivity in microsiemens per centimeter
DTW - depth to water

IW - injection wells

MW - monitoring wells

NA - not applicable

ORP (mV) - oxidation reduction potential in millivolts
pH - potential of hydrogen

ppm - parts per million

8,04 - sodium persulfate

Temp (C°) - temperature in degrees celcius

Turbidity (NTU) - turbidity in nephelometric turbidy units

-~ Not measured
D.0. mg/L -~ milligrams per liter dissolved oxygen
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Table 3

Groundwater Monitoring Analytical Data

Arsenic Cadminm | Chromiam Trom Margamese | Niekel | Selenum
Sample | Screenlnterval | Sumple | 1I-DCE  |tans12DCE| cis12-DCE PCE TCE LLI-TCA | Viny} Chloride () ey | e (gL (e ) | gl
D (ftbes) Date (el (nelly (el ey | el ey (el Tota! | Dissolved | Totat Total Total | Dissolved | Total | Dissolved | Total | Total
Shallow Site-Specific MTCA Method B Levels] 32 163 590 33 6.6 {1 1 5 NA NA NA NA NA NA NA NA NA
) . 24,000(Cr™)
MTCA Method B Groundwater Screening Levels] NA NA NA NA NA NA NA NA 13 48(Cr'6) 11,200 2240 320 RO
2/22/2017 <0.20 <0.20 <0.20 1.540 23.6 4.03 <0.02 0.791 0.708 0.212 <0.500 333 <20.0 182 140 3.16 <0.500
3/8/2017 <0.20 <0.20 <(0.20 0.79 128 3.72 <002 0.962 0.879 0.122 <0.500 <200 <20.0 371 308 440 <0.500
31152017 <0.20 <(.20 <0.20 1.15 17.2 3.91 <0.02 — — — —_ - — — — — -
3/22/2017 <(1.20 <0.20 <020 1.24 19.2 4.16 <0.02 — — — — — — — — — —
3/29/2017 0.37 <(.20 <(1.20 145 239 .02 <0.02 0.623 0.566 .19 <1.0 <40.0 <0.20 9171 786 6.83 0.509
";'/26/2[]]7 0.73 <0.20 .85 3.43 70.8 134 <0.02 0.906 0.884 <0.20 1.31 <40.0 <40.0 195 44.8 3.6 <1.0
MW-1 5-16 5/31/2017 <0.20 <0.20 <0.20 136 7.7 292 <0.02 1.85 1.73 <0).100 <0,500 379 <20.0 68.5 470 2.81 0.840
6/29/2017 <0.20 <(.20 <020 1.40 21.0 468 <0.02 2.14 1.79 <0.100 <1.0 50.9 33.7 378 24.1 2.4 0515
7252017 <020 <(.20 0.34 0.758 11.0 538 <(.02 23 197 <(.100 <0,500 68.9 30.7 64.2 232 2.33 0.517
10262017 <020 <0.20 <(.206 0.691 6.30 1.31 <0.02 1.23 129 <0.100 <0.500 267 <100 190 215 647 <0.500
117222017 <(.20 <(1.20 <0.20 0.612 6.54 0.83 <0.02 117 11 0.411 <(.500 <20.0 <20.0 36% 296 748 <0500
12/18/2017 <(.20 <(.20 <0.20 ©.727 6.00 122 <(02 1.01 0.866 <0.100 <0.500 <20.0 <40.0 312 210 5.97 <0.500
2/15/2018 <020 <0.20 023 133 18.9 351 <0.02 — w— — — —_ — - —_ - —_
2/23/2017 0.45 <0.20 049 3.00 63.5 9,92 <0.20 1.49 0.838 <0100 1.09 4,690 105 646 9.40 3.94 <0.500
B 3/8/2017 0.68 <(.20 o047 3.00 68.1 9.88 <0.02 2.1 0.965 <0100 1.38 1,760 155 17.8 5.69 247 1.06
31502017 Y] <020 057 36 728 1.4 <002 — - = - — — . - - -
3/22/2017 <(+20 <(0.20 048 343 62.6 9 <0.02 — — — —_— — — — — —_— —
31292017 0.61 <0.20 0.52 318 58.3 9.560 <0202 1.11 0.608 <0.100 <(1.500 5501 65.1 87817 5.65 1+ 1.94 <(.500
412612017 041 <0.20 0.86 263 55.3 8.95 <002 127 0.763 <0.100 0.597 927 120 12.7 4.54 207 0.599 1+
MW-25 7-11 5/3172017 <0.20 <0.20 115 3.10 56.3 12.5 <0.02 0.646 0.515 <0.100 <0.500 126 <20.0 4.49 326 173 0.R77
6292017 | <020 <020 U84 338 65.1 102 <om 0572 | 0a% | <0200 | <Loo 135 | 240 | 334 | 245 | 184 | <100
7252017 023 <020 0.48 431 9.9 115 <on 0680 | 0361 | <0100 | <0500 a2 | <200 | 43s | 241 | 11 | o7
1042602017 0.35 <0.20 0.50 4.01 63.6 11.4 <0.02 0.898 0.817 <1100 <(1,500 166 <100 4.05 3.27 191 <0.500
114222017 021} <0.20 0.37 378 54.4 9.52 <002 0.998 0.829 <0.100 <0.500 154 <20.0 391 232 174 <{.500
12/182017 <0.20 <020 0.24 3.43 43.7 6.33 <(.02 0.945 0.744 <(.100 <0500 1.8 <40.0 2.62 2.06 1,62 <{.500
52018 6 2020 023 256 10 655 <008 — — — — - - _ — = —
2/23/2017 <0.20 <01.20 <0.20 0.23 0.82 0.86 <0.20 147 1.21 0.111 <(),500 135 43.5 753 673 13.0 <0500
3/8/2017 <(.20 <0.20 <0.20 0.155 0.731 0.73 <(.02 1.91 1.53 0.152 <0.300 231 <40.0 992 842 17.0 <0.500
3/152017 <0.20 <020 <0.20 0.269 23 138 <0.02 ——— —_— — — — — — — — ——
3/22/2017 <(:.20 <(¢.20 <020 0.25 226 1.19 <0.02 —_— —_ — — — — -—_— —_ — —
3/2922017 <020 <0.20 <0.20 028 218 124 <02 1.3R 133 <0.100 <0.500 3571 <40.0 5857 616 12 <(2.500
e s anelot7 | <020 <630 <020 0306 339 3165 ) 277 | 207 | o288 <1.00 I8 | <i00 | 1280 | 1iso | 217 | osisir
5/31/2017 <0.20 <(.20 <0.20 0270 3.97 1.82 <002 306 2.58 <0.500 <2.50 266 <100 573 321 14.7 <250
612912017 <0.20 <(1.20 <0.20 0.316 4.03 0.94 <0,02 3.29 221 <0.200 <1.00 694 74.8 333 301 11.5 <1.00
052017 | <020 <020 030 0.156 179 039 o2 258 | 220 | 0163 073 w7 | 217 | s | a1 | 121 | o051
10/26/2017 <0.20 <0.20 <0.20 0.209 152 042 <0,02 138 0.80 0.225 <(.500 446 234 480 441 16.8 <0.500
11222017 <020 <(.20 <0.20 0.199 1.58 035 <002 1.84 0.829 0.282 0.579 1,190 <20.0 613 232 208 <0.500
127182017 <0.20 <0.20 <020 0.228 1.5 033 <0.02 12 0.462 0.272 <0.500 458 141 573 522.00 223 0.505
202272017 023 <0.20 029 1.75 29.7 5.87 <(.20 0.699 0627 <0.100 <(.500 81.6 325 10.3 9.39 191 0.508
3/8/2017 0.24 <0(.20 0.36 1.76 343 7.04 <02 0.754 0.577 <0.100 <0.500 214 58.8 7.0 4.92 178 0.71
3/15R2017 <0.20 <0.20 035 2.09 34.6 728 <0.02 — — — — — - —_ — — —_
3/22/2017 <0.20 <0.20 .36 198 36.6 6.34 <(.02 —_— — — e —_ —_ — — e ——
3/29/2017 0.33 <020 037 1.86 358 6.05 <(.02 0.874 0.678 <(.100 0.621 2501 195 4517 4.89 J+ 1.66 0.524
MW-28 7-1 4/26/2017 <0.20 <0.20 025 1.6 26.6 378 <0.02 1.13 0.696 <(.100 <0500 688 189 721 3.19 1.62 0.658 #+
5/31/2017 <0.20 <0.20 175 2.06 321 722 <0.02 0.748 0457 <0.100 <0.500 273 90.2 313 2.06 1.51 0.553
72\729/20]7 <0.20 <0.20 202 2.15 338 113 <0.02 0.690 0490 <0.200 <1.00 282 71.2 3.06 1.67 1.53 <1.00
772572017 <0.20 <0.20 1.97 213 34.7 8.3t <0.02 0.652 0437 <0100 <(1,500 229 50.3 2.65 148 1.59 <0.500
12/18/2017 <020 <0.20 028 3.26 46.8 727 <0.02 0.64 0.504 <0.100 <0.500 113 <40.0 2.7 219 1.89 <0.500
2/152018 038 <0.20 <0.20 2,08 28.6 4.39 <0.02 — —_— — — - — - — — —
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Table 3

Groundwater Monitoring Analytical Data

TATsemc Cadmium | Chromim Tron Manganese | Nickel | Selonium
Semple | SercenInterval | Sample (4-DCE  |trans12-DCE}  cis 1.2-DCE e TCE LLITCA | Vinyl Chloride (gl Ly (ngiL) (1l (halL) o) | (uglly
b (tous) Date (uel) (el (uefl) el | (el tuell) (el Total | Dissolved | Total Total Total |Dissolved| Total | Dissolved | Total | Total
Shallow Site-Specific MTCA Method B Levels 32 163 590 33 56 1 i s NA NA NA NA NA NA NA NA NA
R 24,000(Cr™y
MTCA Method B Groundwater Screcning Levels NA NA NA NA NA NA NA NA 8 praa 11,200 2240 320 80
2022017 <020 <020 <020 .37 3.16 059 <0.20 116 | 0996 | <0100 | <0500 120 352 | 570 | 536 | 648 | <0500
2617 <020 <020 <020 367 3500 102 <602 104 | 0982 | <0.100 <05 Tie | <0 | 509 | 451 | 616 | <0.500
31572017 <020 <020 <020 0466 454 144 <0.02 = — = — — — - — =~ —
32272017 <020 <020 <020 DAz i+ | 3R 104 <002 — — - = — - — —~ — =
W35 16 3200017 <020 <020 <0.20 035 334 171 <0.02 0989 | 6547 | <0.100 0.678 w777 | <a00 | 5211 | sia | 622 | osly
4726/2017 <020 <620 <020 0317 297 111 <0.02 124 | 0777 | <odov | <0300 367 | <200 | 665 | s01 | 740 | <o500
310017 <020 <020 <020 [R5 123 200 <02 U9 | 0727 | <0100 | <0500 i 00 | 450 | 432 | 555 | <0500
62972017 <020 <020 v2i 0.63 6.10 502 <002 0926 | 0668 | <0200 <100 <400 | <00 | 512 | 451 70z | <10b
77252017 <020 <020 0.8 051 7.96 438 <0.02 U838 | 0723 | <0000 | <0500 o1 | <wo | 646 | 628 | 917 | 0535
1271872017 <020 <6.20 0.22 0.965 135 295 <002 171 133 | <0100 0,503 195 | <a00 | 255 | 228 | 596 | <0500
27232017 <020 <020 029 <020 140 620 <020 0977 | 0547 | <0.100 0516 9040 | 2960 | 454 775 112 | <0.500
MW-4 NA 1173002017 071 <0.20 <020 0478 5.74 27 <0.02 - — — — — — — — — _
27152018 057 <030 <0.20 0,364 433 1.65 0.0 = p = _ _ — — — — .
3232017 <050 <0.20 <020 G108 017 107 002 082 | 0390 | <0100 | <0.500 196 342 625 586 718 | <0500
s s 35h017 <020 <020 <0720 [T 07 <002 Gom | 053 | <piou | <0300 386 | <200 | 725 560 | 644 | <0500
/162017 <620 <020 <020 .15 0204 077 <0.02 = — — - _ = _ = — —
3130018 <030 <0.20 <020 139 0,155 0.82 <502 — _ — _ — — — — — —

al results for 2/15/18 have not been validated
Bold = Concentration exceeds Shallow Site-specific MTCA Method B Cleanup Level.

Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340. MTCA Method B values are from Ecology website CLARC tables posted August 2015
< = Analyle was not detected at or above the indicated laboratory reporting limit.

¥

nalyte was not analyzed
1= The analyte was positively identified. The associated numerical value is the approximate concentration of the analyte in the snmple
e resull is an estimated quantity, but may be biased high.

Baseline sampling conducted on 2/22 and 2/23 2017, injections conducted on 2/28 to 34,
Persulfate socks instatled on 9/28 in IW-3, TW-5 and MW-22.
1,1-DCE - 1, 1-Dichloroethylene

trans 1,2-DC’

«trans 1,2-Dichloroethylene

cis 1,2DCE - ¢is 1,2-Dichloroethylenc
m/L, - milligrams per liter
PCE ~Tetrachloroethylene

R=
TC!

TPH - total petrolivm hydrocarbons
ug/L. - micrograms per liter

mple labeling and or preparation error suspected
« Trichloroethylene
1,1.I-TCA - 1,1,1-Trichloroethane
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Table 3. Groundwater Quality: Volatile Organic Compounds

2011 to Present (Historic Data in Attachment E)

1,1-Dichloro- trans 1,2-Dichloro- | cis 1,2-Dichloro- | Tetrachloro- ethylene 3 ) 1,1,1-Trichloro-
Sample Sample Sample ethylene ethylene ethylene (PCE, aka T"C?_Il?ég'e::(‘zle"e ethane Vinyl
‘Location Number Date (1,1-DCE) (trans 1,2-DCE) (cis 1,2-DCE) Tetrachloroethene) Trichloroethene) (1,1,1-TCA) ] Chioride
MW-4 MW-4-0513 05/23/2013 0.88 < 0.20 < 0.20 0.66 b 8.7 27 < 0.020 b
(Shallow) MW-=400-0513 (dup) 05/23/2013 0.94 < 0.20 < 0.20 0.65 b 8.8 2.8 < 0.020 b
MW-4-0813 08/15/2013 1.4 < 0.20 < 0.20 0.64 b 10 3.3 < 0.020 b
MW-400-0813 (dup) 08/15/2013 1.4 < 0.20 < 0.20 0.61 b 10 3.5 < 0.020 b
MW-4-1113 11/20/2013 1 < 0.20 < 0.20 1.3 b 24 9.9 < 0.020 b
MW=400-~1113 (dup) 11/20/2013 1 < 0.20 < 0.20 1.2 b 23 9.9 < 0.020 b
MW-4-0214 02/13/2014 1.3 < 0.20 < 0.20 0.74 b 13 53 < 0.020 b
MW-400-0214 (Dup) 02/13/2014 0.94 < 0.20 < 0.20 0.69 b 10 4.2 < 0.020 b
MW-4-0514 05/14/2014 1.2 < 0.20 < 0.20 0.43 b 6.5 1.6 < 0.020 b
MW-400-0514 (Dup) 05/14/2014 1.2 < 0.20 < 0.20 0.41 b 6.4 1.6 < 0.020 b
MW-=400-0814 (Dup) 08/14/2014 1.3 < 0.20 < 0.20 0.48 b 7.6 24 < 0.020 b
MW-4-0814 08/14/2014 1.5 < 0.20 < 0.20 0.51 b 9.1 24 < 0.020 b
MW-4-1114 11/12/2014 1.2 < 0.20 < 0.20 0.48 b 7.5 24 < 0.020 b
MW=400-1114 11/12/2014 1.1 < 0.20 < 0.20 0.48 b 7.2 2.3 < 0.020 b
MW-4-0215 02/12/2015 1 < 0.20 < 0.20 0.47 6.1 2.2 < 0.020 b
MW-400-0215 (Dup) 02/12/2015 1 < 0.20. < 0.20 0.44 57 2 < 0.020 b
MW-4-0515 05/29/2015 0.81 < 0.20 < 0.20 0.36 b 4.9 1.6 < 0.020 b
MW-400-0515 05/29/2015 0.76 < 0.20 < 0.20 0.42 b 4.8 1.6 < 0.020 b
MW-400-0815 (dup) 08/13/2015 0.98 < 0.20 < 0.20 0.44 b 5.8 b 1.8 < 0.020 b
MW-4-0815 08/13/2015 1 < 0.20 < 0.20 0.4 b 5.1 b 2 < 0.020 b
MW-400-1115 (Dup) 11/24/2015 0.91 < 0.20 < 0.20 0.48 4.9 b 2.1 < 0.020 b
MW-4-1115 11/24/2015 0.85 < 0.20 < 0.20 0.52 4.8 b 2.3 < 0.020 b
MW-4-0216 02/18/2016 0.85 < 0.20 < 0.20 0.55 b 57 1.8 < 0.020 b
MW-400-0216 (Dup) 02/18/20186 0.84 < 0.20 < 0.20 0.54 Jb 5.6 1.8 < 0.020 b
MW-4-0516 05/11/2016 0.87 < 0.20 < 0.20 0.47 b 5.5 b 1.6 < 0.020 b
MW-400-0516 (Dup) 05/11/2016 1.2 < 0.20 < 0.20 0.47 J+b 5.4 J+b 1.9 < 0.020 b
MW-400-0816 (Dup) 08/04/2016 0.97 < 0.20 < 0.20 0.4 b 6.4 2 < 0.020 b
MW-4-0816 08/04/2016 0.99 < 0.20 < 0.20 0.54 6.4 1.8 < 0.020 b
MW-400-1116 (Dup) 11/22/2016 0.73 < 0.20 < 0.20 0.43 5.03 1.89 < 0.020 b
MW-4-1116 . 11/22/2016 0.75 < 0.20 < 0.20 0.44 5.22 2.31 < 0.020 b
MW-400-0217 (Dup) 02/23/2017 0.57 < 0.20 < 0.20 0.377 b 4.560 b 1.47 < 0.020 b
MW-4-0217 02/23/2017 0.58 < 0.20 < 0.20 0.407 b 4.46 1.47 < 0.020 b
MW-400-0517 05/23/2017 0.57 < 0.20 < 0.20 0.395 b 4.72 b 1.34 < 0.020 b
MW-4-0517 05/23/2017 0.73 < 0.20 < 0.20 0.402 b 4.78 b 1.45 < 0.020 b
MW-400-0817 08/16/2017 0.58 < 0.20 < 0.20 0.259 b 4.33 b 1.22 < 0.020 b
MW-4-0817 08/16/2017 0.63 < 0.20 < 0.20 0.278 b 4.45 b 1.19 < 0.020 b
MW=00-1117 © 11/30/2017 0.77 < 0.20 < 0.20 0.466 b 5.74 b 272 < 0.020 b
MW-4-1117 11/30/2017 0.71 < 0.20 < 0.20 0.478 b 5.73 b 2.67 < 0.020 b
MW-4-0218 02/15/2018 0.57 < 0.20 < 0.20 0.364 b 3.850 b 1.65 < 0.020 b
MW-400-0218(Dup) 02/15/2018 0.64 < 0.20 < 0.20 0.368 b 4.010 b 1.71 < 0.020 b
MW-4-0518 05/08/2018 0.59 < 0.20 < 0.20 0.409 b 3.97 b 1.67 < 0.020 b
MW-400-0518 05/08/2018 0.59 < 0.20 < 0.20 0.378 b 4.04 b 1.62 < 0.020 b
MW-4-0818 08/09/2018 0.35 < 0.20 0.23 1.67 b 27 3.24 < 0.020 b
MW-400-0818 08/09/2018 0.33 < 0.20 0.22 1.61 b 26.3 3.01 < 0.020 b
Shallow Site-Specific MTCA Method B GW Cleanup Level 3.2 163 590 3.3 6.6 11 1.000

3Q2018_Quarterly Groundwater Report_Tables.xlsx
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Thank you for submitting the Work Plan to evaluate vapor intrusion risks from TCE at the Site. Ecology will review the
Work Plan with respect the requests in our prior TCE evaluation letter and provide comments to you.

We appreciate your response and look forward to collaborating with you on this effort.
Sincerely,

Michael R. (Mike) Warfel, LG, LHG, RG

Site Manager, Voluntary Cleanup Program
State of Washington, Department of Ecology
NW Regional Office/Toxics Cleanup Program
3190 160th Ave SE

Bellevue WA 98008

Phone: 425-649-7257

Cell: 425-324-1892

Fax: 425-649-7098

michael.warfel@ecy.wa.gov

From: John McCorkle <jmccorkle @slrconsulting.com>

Sent: Friday, March 5, 2021 2:54 PM

To: Warfel, Michael (ECY) <MWAR461@ECY.WA.GOV>; Jennifer Cha <jchareal mail.com
Subject: RE: Town & Country Cleaners Bellevue, Cleanup Site ID 1880

THIS EMAIL ORIGINATED FROM OUTSIDE THE WASHINGTON STATE EMAIL SYSTEM - Take caution
not to open attachments or links unless you know the sender AND were expecting the attachment or the
link

Hi Mike,
Per our discussion earlier today, at the request of my client, attached please find our work plan to address the

Request for Evaluation of Trichloroethylene Risks letter.
Please review and provide feedback as appropriate. Thank you so much for your assistance!

SLR”

John McCorkle

Principal

C 206-510-2736

E mccorkle@slrconsulting.com

SLR International Corporation
811 1st Ave, Suite 500, Seattle, WA 98104

Follow us {} Winners: RoSPA
onlinkedin gpespa President’s Award 2020
ety bt

From: Warfel, Michael (ECY) <MWAR461@ECY.WA.GOV>
Sent: March 05, 2021 8:58 AM
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.linkedin.com%2Fcompany%2Fslr-consulting&data=04%7C01%7CMWAR461%40ECY.WA.GOV%7C8900ad743c244e631cf708d8e0299380%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C637505817731232134%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=mu8Py0V3UOgw3VCyg8jUwR%2BeNb0LY4U0DcyQTAxz6QI%3D&reserved=0
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mailto:MWAR461@ECY.WA.GOV



To: Jennifer Cha <jcharealty@gmail.com>; John McCorkle <jmccorkle @s|rconsulting.com>
Subject: Town & Country Cleaners Bellevue, Cleanup Site ID 1880

Hello Jennifer and John:
Please send an update on the status of your replies to the following letters from the Department of Ecology:

e Request for Evaluation of Trichloroethylene Risks, dated October 7, 2020
e Early Notice of Release of Hazardous Substances and Preliminary Determination of Liability for the Release,
dated October 8, 2020

Thanks you.
Sincerely,

Michael R. (Mike) Warfel, LG, LHG, RG

Site Manager, Voluntary Cleanup Program
State of Washington, Department of Ecology
NW Regional Office/Toxics Cleanup Program
3190 160th Ave SE

Bellevue WA 98008

Phone: 425-649-7257

Cell: 425-324-1892

Fax: 425-649-7098
michael.warfel@ecy.wa.gov
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