PNG ENVIRONMENTAL, INC.

MEMORANDUM
To: Chris Girard, Plaid Pantries Inc.
From: Martin Acaster and Paul Ecker
Date: November 28, 2011
Subject: Status of Remedial Action Planning

Former Plaid Pantry Store #324
Seattle, Washington

PNG is providing this memorandum to summarize the status of remedial action planning
at the former Plaid Pantry #324 site (Figures 1 and 2). The current remedial action plan
(PNG 2011a) includes a combination of in-place soil treatment using chemical oxidant
followed by focused soil removal. This approach was developed after considering the
results of extensive site characterization, several pilot treatability studies, and evaluation
of a range of remedial alternatives. Details regarding site operational history, subsurface
conditions, pilot testing activities, and other elements of the overall characterization are
listed in the References section of this memo. Site location and general layout are
presented in Figures 1 and 2.

SITE CHARACTERIZATION SUMMARY

Based on site characterization performed to date (PNG 2009), soils located north and
northeast of the former underground storage tank (UST) cavity are contaminated with
gasoline and benzene at concentrations exceeding Ecology’s Model Toxics Control Act
(MTCA) Method A cleanup levels (Table 1 and Figure 3). Gasoline impacts may extend
offsite into the right-of-way immediately east of the property. Groundwater was not
encountered at maximum drilling depths of 50 feet, which is consistent with records
identifying the local water table at depths between approximately 60 and 100 feet below
ground surface (bgs). Based on the limited vertical extent of identified soil contamination
(extending up to approximately 12 feet bgs), groundwater is not likely to be impacted by
the release and PNG has not collected confirmatory groundwater samples at the site.

REMEDIAL ACTION OBJECTIVES

Soil impacts exceed Ecology’s published default screening levels for gasoline and
benzene. Remedial action objectives are to reduce gasoline range hydrocarbon and
related constituents (e.g. benzene) to concentrations that are below their respective
MTCA Method A Soil Cleanup Levels (30 and 0.03 milligrams per kilogram [mg/Kg] for
gasoline and benzene, respectively).

EVALUATION OF CLEANUP ACTION ALTERNATIVES

Based on the identified lateral and vertical extent of the impacted soil, PNG evaluated a
range of remedial action alternatives for addressing soil contamination at the site.

= PNG conducted two phases of pilot testing at the site in 2008 and 2009 to
evaluate in-situ treatment of gasoline-impacted soils using vapor extraction
and/or air injection. Testing results indicated site soil conditions were
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unfavorable for these remedial technologies, with limited effectiveness even for
very closely-spaced vacuum extraction/air injection points.

m  Full-scale excavation across the entire zone of soil contamination was
considered in detail and was determined to be excessively complex and costly
because property line shoring would be required to protect shallow utilities, to
access deeper soil impacts, and to stabilize the adjoining 16™ Avenue
right-of-way.

= PNG conducted a focused feasibility study and compiled and evaluated a broad
range of remedial technology alternatives (PNG 2010 and Attachment A). Many
of the identified technologies were not recommended for further evaluation
because of limited effectiveness and/or applicability at the site, limited availability
of the technology in the Pacific Northwest, cost, and potential risk to adjacent
infrastructure.

SELECTED REMEDIAL APPROACH

Based on the focused feasibility evaluation, technology screening and discussions with
Plaid, a phased remedial approach has been developed that will incorporate both In-Situ
Chemical Oxidation (ISCO) and focused excavation technologies. The components of
this phased approach are detailed in the work plan (PNG 2011a) and summarized
below.

Focused Remedial Excavation

Focused remedial excavation of gasoline impacted soil (excluding the eastern property
margin) is considered the most cost-effective remedial technology that could be applied
at this site. Remedial excavation is best suited for impacted areas where the following
conditions apply:

= |mpacted soils are not obstructed by surface features.

®  |mpacted soil is present at a relatively shallow depth to minimize the amount of
overburden that must be removed to access and excavate impacted soil.

= |mpacted soil does not extend offsite.

= |mpacted soil does not extend to great depths below the water table to minimize
the need for dewatering activities.

Although site characterization data indicate that impacted soil may extend offsite to the
east beneath the adjacent right-of-way, the identified contamination at the site meets the
other three criteria. No major surface features are covering the impacted area, impacted
soil is relatively accessible and extends from approximately four to twelve feet bgs, and
depth to groundwater at the site is estimated to be approximately 60 to 100 feet bgs
(approximately 50 feet or deeper below identified soil impacts).

Remedial excavation is suitable for central portions of the site, but PNG believes that
excavation is not appropriate for the eastern site margin bordering the right-of-way.
Because gasoline-impacted soil appears to extend offsite into the right-of-way, the
application of ISCO treatment media along the property boundary is an additional
component of the remedial approach, as discussed below.
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ISCO Injection Technology and Media

Based on site characterization and remedial technology screening performed to date,
ISCO injection has been identified as a promising technology to reduce contaminant
concentrations in place without disturbance of the adjoining 16™ Avenue right-of-way. If
ISCO achieves remedial action objectives at the site perimeter near the right-of-way,
then focused remedial excavation can proceed efficiently at other portions of the Plaid
site.

In general terms, ISCO is well-suited to soil remediation in portions of this site where
remedial excavation would not be advisable for several reasons including:

= |SCO injection represents an aggressive destruction technology for a range of
organic contaminants including gasoline/constituents.

®m  |SCO injection is applied in situ in the property boundary area and therefore does
not generate large volumes of external waste and will not disturb infrastructure in
the right-of-way.

= |SCO injection does not generate toxic byproducts.

= Although multiple applications may be required, ISCO injection does not require
ongoing operations and maintenance (O&M).

= |SCO injection media are widely available.
®m  |SCO injection technology is widely accepted by regulatory agencies.

Based on a review of available ISCO technologies, experience at other sites, and
calculations of oxidant demand; PNG recommends one or more ISCO injection events
using a catalyzed 15 percent sodium persulfate solution. Sodium persulfate is a stable,
highly soluble crystalline material which, upon activation using sodium hydroxide,
generates the sulfate radical, a very strong oxidant capable of destroying a broad range
of organic contaminants. In addition to its oxidizing strength, persulfate and sulfate
radical oxidation has several advantages over other oxidant systems. It is kinetically
efficient and the sulfate radical is more stable relative to other oxidizers. Also, persulfate
has less affinity for natural soil organics and is thus more efficient in high organic soils.
The byproduct of persulfate reaction with gasoline is sodium monosulfate, which
subsequently breaks down into sulfate ions. Sulfate ions are naturally occurring soil
components and do not represent an environmental concern when present in excess
concentrations. Sulfate ions are gradually consumed by sulfate reducing bacteria that
are naturally present in the soil.

An important consideration with injected media relates to subsurface distribution,
particularly in fine-grained soil matrices similar to those observed at the Plaid site.
Compared to other more viscous blended chemical oxidant solutions, PNG has had
success injecting and distributing sodium persulfate in fine-grained soils.

These chemical and physical attributes combine to make persulfate a potentially viable
option for the chemical oxidation of gasoline, particularly in areas along the eastern site
margin where significant access restrictions limiting other remedial technologies are
anticipated.
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Recommended Oxidant Product

PNG proposes to use a common and commercially available ISCO product provided by
FMC Corporation (FMC). The FMC “Klozur” sodium persulfate product will be activated
using sodium hydroxide as described in the work plan. The blended products are not
hazardous and can be safely handled and injected. However, as with all oxidizing
chemicals, these products require careful attention to all aspects of handling and use.
Successful in-situ injection of this product is expected to achieve aggressive
contaminant mass reduction associated with chemical oxidation.

PROJECT STATUS

At Plaid’s request, PNG prepared a work plan (PNG 2011a) detailing proposed remedial
actions and related planning/coordination tasks. Coordination and pilot testing tasks
were approved by Plaid and by mid-2011, PNG had completed preliminary tasks in
support of a focused pilot injection test using the Klozur chemical oxidant (PNG 2011b).
The one-day pilot test scheduled for early August 2011 was postponed subject to
discussion with Ecology and the property owner as described in this memo.

Property Owner Concerns

During discussions with the property owner’s consultant, Wohlers Environmental
Services Inc. (Wohlers), the following issues were raised by Wohlers. These issues
were discussed with Wohlers at that time, as summarized below.

Comment: The corrosive properties of sodium persulfate (Klozur) are of concern with
regard to oxidant handling, injection, and possible short-circuiting to utility corridors
and/or the ground surface at off-site locations. Did PNG consider an alternative oxidant
such as calcium peroxide (RegenOx)?

PNG Response: Both Klozur and RegenOx are corrosive materials, mainly due to
the high pH (alkaline) nature of solutions/slurries prepared with these materials.
Wohlers’ concerns are valid and were directly addressed by PNG in the written
application to Ecology for an Underground Injection Control (UIC) permit. In
summary, all identified underground utilities are shallow, located approximately four
feet above the shallowest injection depth, and are therefore expected to be isolated
from injected media. Oxidant “daylighting” through street and sidewalk surfaces is
also highly unlikely based on vertical separation from the treatment zone. The UIC
permit approval was issued 7/13/2011 by Ecology specifically for this project and
acknowledges that these issues have been addressed (Attachment B). In particular,
PNG included a written contingency plan (required by the UIC permit) as part of the
work plan document to address unforeseen conditions or problems similar to those
identified by Wohlers.

With regard to relative handling safety between Klozur and RegenOx media, these
alkaline materials have similar corrosive and handling properties. Both commonly
raise the pH of treated media (soil, groundwater) to the range of 10-12. For
perspective, many household liquid drain cleaners commonly contain up to 50
percent sodium hydroxide, which is ten times greater than the five percent solution
proposed for testing at the site. Sodium persulfate (the active Klozur ingredient) is
also a strong oxidizer; however, it is an ingredient in many bleaching solutions,
including those used on human hair. Like Klozur and sodium hydroxide, the
ingredients of RegenOx (sodium carbonate and sodium percarbonate) are
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commonly used in household drain cleaners, laundry detergents, and bleaching
solutions. In addition both Klozur and RegenOx have reactivity ratings of 1 or
“slight” (sodium hydroxide has a rating of O or “none”). Both materials can be
considered similarly corrosive, and both must be handled with care.

At the Plaid Pantry #324 site, contaminated soils have a low permeability, making it
difficult for liquids and even gases to infiltrate into and permeate the soil. Low soil
permeability limits the implementability of some treatment technologies (addressed
in PNG's focused feasibility evaluation) and this problem is accentuated if the
treatment media (such as even “lean” mixtures of RegenOx oxidant) is more viscous
than water. The Klozur sodium hydroxide material is blended with a viscosity similar
to water, which should enable adequate oxidant distribution (to be verified by pilot
testing). Since RegenOx is injected as a viscous slurry similar in texture to pancake
batter, that material would be highly resistant to injection and distribution in the
subsurface, and would be more susceptible to high backpressures, surface outflow
from injection bore-holes, and possible short-circuiting. At this specific site, because
of the physical nature of the soils and oxidant media, RegenOx would therefore
likely pose a greater safety concern than Klozur.

Comment: Could oxidant media come into contact with underground utilities and either
damage the utility piping or be preferentially transported (to the street, etc) via utility
corridors?

PNG Response: This concern is addressed above. Like any alkaline corrosive
material, both Klozur and RegenOx are not readily compatible with many metals.
Both materials are compatible with PVC. Based on our research, PNG determined
that (1) known utility features in this area are several feet shallower than planned
injection zones, and (2) metal utility conduits are not likely present in the treatment
area. Ultilities identified in the proposed treatment area include a storm drain pipe, a
plastic irrigation line, and an electric line for a sign. These identified utility lines are
buried shallower than three feet bgs. Target injection depths for the Klozur media
extend from five to fifteen feet bgs.

Comment: Ecology’s cleanup program has not reviewed or commented on the PNG
work scope, and there is uncertainty regarding regulatory approval of this cleanup
approach.

PNG Response: This is a valid concern, although we note that PNG has extensive
experience conducting independent investigation and cleanup work (as well as work
under the guidance of Ecology’s Voluntary Cleanup Program) in Washington State.
The site characterization to date, including PNG’s remedial action work plan, was
prepared in accordance with Ecology’'s regulatory framework for the process, and
we believe that our proposed approach is responsive to Ecology requirements
(173-340 WAC, including new guidance published in September 2011).

Also note that Ecology reviewed and approved PNG’s UIC permit application
regarding planned Klozur injection at the subject site (Attachment B). The Klozur
manufacturer (FMC Corporation) also notes that the Klozur oxidant media has
recently been applied at a minimum of eight other sites in Washington State,
indicating increased use and acceptance of this product in the region.
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Future Remedial Action Planning

In an effort to obtain regulatory input and approval with regard to the planned remedial
action, Plaid intends to enroll this site in Ecology’s Voluntary Cleanup Program (VCP).
Pertinent site characterization reports will be submitted to the VCP along with the 2011
work plan and other documentation as required by Ecology. Plaid will enroll the site in
the VCP and the work plan will be submitted for Ecology review and approval. Field
activities will be postponed until Ecology has reviewed and commented on the current
work plan. Based on our experience with Ecology’s program, PNG estimates that a
project manager may be assigned within one to two months following VCP enroliment,
with an Ecology “Opinion Letter” expected approximately three to four months after that
time. Modifications to the remedial action work plan, if necessary, could be addressed
after Ecology issues an opinion regarding site investigation and cleanup planning.

Attachments: Table 1 — Soil Analytical Results: Gasoline and Volatile Organic
Compounds
Figure 1 — Site Location Map
Figure 2 — Site Features

Figure 3 — Approximate Extent of Petroleum Impacted Soils

Attachment A — PNG Technology Screening Memorandum
Attachment B — UIC Permit Authorization
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Table 1
Soil Analytical Results - Gasoline and Volatile Organic Compounds (mg/Kg)
Plaid Pantry #324
Seattle, Washington

Gasoline Range
Sa_mple_ Sample Depth Date Organics Benzene Toluene Ethylbenzene Total Methy! t- 1,2-Dibromoethane 1,2-Dichloroethane  Naphthalene Total Lead
Identification (feet bgs) Sampled (GRO) Xylenes butyl ether

S-1 16 05/04/2006 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
S-2 16 05/04/2006 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
S-3 16 05/04/2006 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
S-4 8 05/04/2006 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
S-5 8 05/04/2006 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
S-6 8 05/04/2006 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
S-7 8 05/04/2006 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
S-8 4 05/04/2006 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
S-9 4 05/04/2006 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
S-10 4 05/04/2006 310 0.23 0.85 2.0 16 - - - - -
B1-5 5 11/12/2007 1,400 4.8 92 55 580 0.05 U 0.05 U 0.05 U 13 7.95
B1-8 8 11/12/2007 11 0.03 U 0.05 U 0.05 U 0.21 0.05 U 0.05 U 0.05 U 0.05 U 2.38
B1-23 23 11/12/2007 50 0.29 6.2 3.8 60 0.05 U 0.05 U 0.05 U 3.2 -
B2-9 9 11/12/2007 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U 2.46
B3-8 8 11/12/2007 390 0.86 28 21 136 0.05 U 0.05 U 0.05 U 5U 411
B4-5 5 11/12/2007 2 0.03 U 0.065 0.059 0.303 0.05 U 0.05 U 0.05 U 0.057 2.61
B4-8 8 11/12/2007 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-5@4 4 07/16/2008 1,300 08 U 4.2 12 120 - - - - -
B-5@7 7 07/16/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-5@12 12 07/16/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-5@17 17 07/16/2008 2U - - - - - - - - -
B-5@22 22 07/16/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-5@28 28 07/16/2008 2U - - - - - - - - -
B-5@34 34 07/16/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-5@39 39 07/16/2008 2U - - - - - - - - -
B6@4 4 07/17/2008 1,500 15 65 12 250 - - - - -
B6@9 4 07/17/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B7@4 4 07/16/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-7@8 8 07/16/2008 580 U 0.05 6.1 9.2 38 - - - - -
B-7@11 11 07/16/2008 2 U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-7@19 19 07/16/2008 2U - - - - - - - - -
B-7@21 21 07/16/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-7@26 26 07/16/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-7@34 34 07/16/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-7@39 39 07/16/2008 2U - - - - - - - - -
B-8@6 6 07/17/2008 1,200 0.73 16 17 150 -

B-8@9 9 07/17/2008 18 0.03 1 0.5 0.78 -

B-9@5 5 07/17/2008 950 15 42 14 120 -

B-9@10 10 07/17/2008 2,100 9.9 99 31 200 -

B-9@12 12 07/17/2008 2 U 0.02 U 0.03 0.02 U 0.06 U - - - - -
B-10@4 4 07/15/2008 8 0.06 0.22 0.17 0.92 - - - - -
B10@6 6 07/15/2008 6 0.07 0.4 0.24 0.74 - - - - -
B-10@10 10 07/15/2008 76 0.02 U 0.45 0.57 3.9 - - - - -
B-10@14.5 145 07/15/2008 19 0.02 U 0.17 0.15 0.97 - - - - -
B-10@19 19 07/15/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-10@20-30 20-30 07/15/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-10@31 31 07/16/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-10@39.5 39.5 07/16/2008 2U - - - - - - - - -
B-12@4 4 07/17/2008 150 0.02 U 0.27 0.02 U 3.6 - - - - -
B-12@8 8 07/17/2008 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-13@5 5 07/17/2008 140 0.02 U 1.8 1.6 11 - - - - -
B-13@12 12 07/17/2008 3 0.12 0.26 0.06 0.3 - - - - -
Plaid 324 Comp 07/16/2008 - - - - - - - - - 2.09
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Table 1

Soil Analytical Results - Gasoline and Volatile Organic Compounds (mg/Kg)
Plaid Pantry #324

Seattle, Washington

Gasoline Range
Sa_mple_ Sample Depth Date Organics Benzene Toluene Ethylbenzene Total Methy! t- 1,2-Dibromoethane 1,2-Dichloroethane  Naphthalene Total Lead
Identification (feet bgs) Sampled (GRO) Xylenes butyl ether
B-15/4 4 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-15/8 8 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-15/12 12 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-16/4 4 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U - - - 0.05 U -
B-16/8 8 04/22/2009 120 0.03 U 0.05 U 0.33 0.98 - - - 1.0 -
B-16/11 11 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U - - - 0.05 U -
B-17/4 4 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U - - - 0.05 U -
B-17/7 7 04/22/2009 46 0.03 U 0.05 U 0.06 0.15 U - - - 0.32 -
B-17/10 10 04/22/2009 90 0.03 U 0.05 U 0.05 U 0.15 U - - - 0.05 U -
B-17/13 13 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U - - - 0.05 U -
B-18/4 4 04/22/2009 54 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.005 U 0.05 U 0.092 -
B-18/8 8 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-18/12 12 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-19/4 4 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-19/8 8 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-19/12 12 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-20/4 4 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-20/6 6 04/22/2009 93 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.005 U 0.05 U 0.05 U -
B-20/10 10 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-21/4 4 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-21/9 9 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-22/4 4 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U - - - 0.05 U -
B-22/7 7 04/22/2009 93 0.03 U 0.05 U 0.12 0.1 - - - 0.32 -
B-23/5 5 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-23/10 10 04/22/2009 2U 0.03 U 0.05 U 0.05 U 0.15 U 0.05 U 0.05 U 0.05 U 0.05 U -
B-24/4 4 11/10/2009 2 0.02 U 0.02 0.02 U 0.06 U - - - - -
B-24/8 8 11/10/2009 990 0.5 15 17 96 - - - - -
B25/4 4 11/10/2009 2 0.02 U 0.02 0.02 U 0.06 U - - - - -
B-25/8 8 11/10/2009 2U 0.02 U 0.02 U 0.02 U 0.06 U - - - - -
B-26/4 4 11/10/2009 27 0.23 0.15 0.76 3.8 - - - - -
B-26/8 8 11/10/2009 130 0.25 4.4 2.0 13 - - - - -
B-26/12 12 11/10/2009 17 0.60 0.99 0.37 2.0 - - - - -
B-27/4 4 11/11/2009 1,000 0.90 24 20 100 - - - - -
B-27/8 8 11/11/2009 12 0.02 U 0.21 0.17 11 - - - - -
B-27/12 12 11/11/2009 5.0 0.02 U 0.26 0.08 0.45 - - - - -
B-28/8 8 05/18/2011 1,420 341 51 21 126 - - - - -
B-28/13 13 05/18/2011 14 0.88 J 1.3 0.23 14 - - - - -
B-29/8 8 05/18/2011 1,420 0.57 32 27 147 - - - - -
B-29/16 16 05/18/2011 4 U 0.01 UJ 0.08 0.03 0.20 - - - - -
MTCA Method A Cleanup Level ? 100,30 " 0.03 7 6 9 0.1 0.005 NA 5 250

Notes:

# Model Toxics Control Act (MTCA) Cleanup Amendments, Method A Soil Cleanup Levels For Unrestricted Land Use (WDOE, October 12, 2007)

® Per MTCA, the cleanup value for gasoline is 30 mg/kg if benzene is detected and/or if the sum of the toluene, ethylbenzene, and xylenes is greater than one percent of the gasoline concentration, and 100 mg/kg for all other gasoline mixtures.
Volatile organic compounds (VOCs) by EPA Method 8260B
Gasoline range organics (GRO) by Method NWTPH-Gx

Total lead by EPA Method 6010

mg/Kg = Milligrams per kilogram (parts per million)

bgs = Below ground surface

U = Not detected at method reporting limit shown

UJ = Data Validation Qualifier. The analyte was analyzed for, but not detected. The reported quantitation limit is approximate and may be inaccurate or imprecise. See corresponding data validation report for further explanation.
J = Data Validation Qualifier. The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. See corresponding data validation report for further explanation.

- = Not measured

NA = Not applicable

Values in bold indicate the compound concentration exceeds the MTCA Method A Cleanup Level
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PNG ENVIRONMENTAL, INC.

Confidential Memorandum

To: Michael Lilly, Attorney

From: Martin Acaster and Paul Ecker

Date: July 15, 2010

Subject: Site Status Report — Remedial Alternative Screening

Former Plaid Pantries Store #324
10645 16" Avenue SW

Seattle, Washington

Ecology Site ID #97464/LUST #592164

PNG Environmental, Inc. (PNG) prepared this memorandum to provide a status report
for the Former Plaid Pantries #324 retail gasoline station, located at 10645 16" Avenue
SW in Seattle, Washington (Figures 1 and 2). The primary focus of this report is to
summarize the site setting and preliminary remedial technology screening for
applicability at the site. A discussion of the recent pilot testing results and a summary of
issues related to the right-of-way adjacent to the site are also included.

BACKGROUND

Based on site characterization performed to date (PNG May 18, 2009), soils located
north and northeast of the former underground storage tank (UST) cavity are
contaminated with gasoline and benzene at concentrations exceeding Ecology’s Model
Toxics Control Act (MTCA) Method A cleanup levels (Figure 3). Gasoline impacts may
extend offsite into the right-of-way east of the property. Groundwater is present at
depths of greater than 50 feet below ground surface. Based on the vertical extent of soil
contamination identified at the site, groundwater is unlikely to be impacted by the
release; however, PNG has not observed groundwater nor collected confirmatory
groundwater samples at the site.

Based on the identified lateral and vertical extent of the impacted soil, PNG evaluated a
scope and budgetary cost for on-site remedial excavation. Planning discussions with
geotechnical engineers at two firms (KPFF and Terracon) indicated that shoring would
be required prior to anticipated excavation to stabilize the adjoining 16" Avenue
right-of-way. Some shallow excavation could be conducted without shoring although it
would be unlikely to address the deeper on-site contamination. This scenario does not
address likely offsite impacts extending beneath the adjacent right-of-way.

Because of the relatively high costs associated with shoring and remedial excavation
and the uncertainties in scope related to (1) the contamination extending beneath the
right-of-way and (2) whether Ecology will require evaluation of groundwater conditions at
the site, PNG conducted pilot testing and remedial technology screening to evaluate
alternate soil treatment options on a preliminary basis.

PNG performed initial soil vapor extraction pilot testing in July 2008. Results indicated
generally poor site conditions with limited effectiveness for this remedial technology.
PNG completed follow-up pilot testing in November 2009 to determine if soil vapor

6665 SW Hampton Street, Suite 101 TEL (503) 620-2387
Tigard, Oregon 97223 FAX (503) 620-2977
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extraction or air (ozone) injection could be modified to improve effectiveness at this site.
Results of this pilot testing are presented below.

NOVEMBER 2009 PILOT TESTING

On November 20, 2009, PNG performed a second phase of soil vapor extraction and air
injection pilot testing at the site. The pilot testing included five separate short term soil
vapor extraction tests, with each test using only one well for vapor extraction while
vacuum influence monitoring was performed on the other site wells. For the pilot test,
both air injection and soil vapor extraction tests were performed on wells B-13 and B-14
(Figure 3). The purpose of the testing was to evaluate whether air could be injected into
the subsurface in order to evaluate certain technologies for possible use in site
remediation.

In general, the results of the air injection and soil vapor extraction pilot testing are
consistent with previous pilot testing results for the site (PNG October 1, 2008) and
indicate soil conditions within the contaminated zone are not conducive to air injection or
extraction technologies. The pilot testing activities are described further below.

A 1.0 horsepower Rotron DR404 blower was used to apply vacuum or pressure to each
extraction/injection well. The extraction wellhead was connected to the blower using
piping and quick-connect hoses plumbed to a vapor/water separator (condensate tank)
equipped with a vacuum gauge and dilution inlet valve. The extracted vapors were
routed from the blower to a carbon canister filled with vapor phase granular activated
carbon prior to discharge to the atmosphere via a ten foot length of PVC pipe. The
system was equipped with two monitoring ports located before the blower
(pre-treatment) and after the carbon treatment canister.

During the pilot test, vacuum/pressure was measured at approximate ten-minute
intervals using a set of magnehelic gauges with vacuum ranges capable of measuring
from 0.01 to 50 inches of water. During the soil vapor extraction tests, a photo ionization
detector (PID) was used to measure volatile organic vapor concentrations in the blower
exhaust air stream.

The test design included measuring air velocity through each extraction/injection well
using an anemometer, and estimating airflow to/from selected wellheads by attaching a
one-liter tedlar bag to the wellheads and measuring the time to evacuateffill the bag.

The results of the vacuum influence measurements were inconsistent, with slight
vacuums measured in some wells and slight positive pressure measured in other wells
during the vacuum tests. No measurable air flow was induced at the surrounding
monitoring points during the application of vacuum at either B-13 or B-14. The radial
distance between the extraction points and the monitoring points ranged from
approximately three to ten feet.

The July 2008 pilot testing results indicated that some minimal air flow was generated
during pilot testing in the summer (dry months). Conversely, the November 2009 pilot
testing results represent conditions during the rainy seasons where soil moisture
contents are greater and consequently further restrict air flow through the limited soil
pore space. Pilot testing during these conditions indicated no measurable air flow was
generated by the application of vacuum or pressure to either of the wells which were
tested. These additional data further indicate that site soil conditions are not conducive
to either vapor extraction or air injection.

PNG ENVIRONMENTAL, INC. 1133-01 Status Report 07152010
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RIGHT-OF-WAY CONTINGENCY PLANNING

Because site characterization data identified impacted soil near the property boundary
with the adjacent 16™ Avenue right-of-way, PNG considers it likely that impacted soil
extends offsite beneath the right-of-way. Consequently, if future road expansion,
re-paving, or utility work were performed along the right-of-way, impacted soil may be
encountered. Plaid should develop an approach for future characterization of possible
gasoline impacts extending into the right-of-way, as well as other response actions that
may be required.

As part of this planning effort, Plaid requested that PNG conduct preliminary research
regarding current and planned future right-of-way construction/development activities.
PNG contacted city and county agencies as well as each of the identified private utility
companies that have buried lines in the vicinity of the former Plaid Pantries #324 site.
Agencies and companies PNG attempted to contact included:

= City of Seattle Public Utilities — = Puget Sound Energy — Gas and
Water Electric

®  Southwest Suburban Sewer m  Qwest Local Network
District

m  Comcast Cable
= King County Roads

= City of Seattle

PNG's communications with these agencies and companies indicated that no excavation
in the right-of-way adjacent to the site is planned for the foreseeable future. Traffic
control device infrastructure will be installed in intersections along the 16" Avenue
right-of-way; however, excavation for this installation project will reportedly be limited to
the upper one foot below the right-of-way. Impacted soil at the Plaid site extends
between approximately three to twelve feet in depth and therefore shallow impacts (one
foot deep) associated with Plaid's operations are not expected at the right-of-way or near
the specified intersection.

= Seattle City Light

ALTERNATE REMEDIAL TECHNOLOGY SCREENING

Based on the pilot testing results, PNG compiled and evaluated information for other
possible remedial technologies. These alternate remedial technologies are presented in
Tables 1 and 2. Many of the screened technologies are not recommended for further
evaluation because of unreasonable cost, limited applicability at the site, or limited
availability of the technology in the Pacific Northwest (Table 2). PNG can further
evaluate a subset of the more promising technologies for application at this site at Plaid's
direction. Future considerations would incorporate Plaid's strategy and timing for site
remediation and whether or not the adjacent right-or-way is to be included in the overall
cleanup evaluation.

Attachments: Table 1 — Remedial Alternative Screening Table
Table 2 — Remedial Alternative Screening Table (Rejected Alternatives)
Figure 1 — Site Location Map
Figure 2 — Site Features
Figure 3 — Gasoline and Benzene in Soil
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Table 1

Alternate Remedial Technology Screening Table

Plaid Pantry #324
Seattle, Washington

Remedial Technology

Methodology Basics

Advantageous Conditions

Limiting Conditions

Anticipated Costs

Remedial Soil Excavation

Impacted soil is excavated and transported offsite for
disposal.

Remedial soil excavation is best suited for impacted
areas that are not obstructed by surface features,
where impacted soil is present at a relatively shallow
depth to minimize the amount of overburden that must
be removed to access and excavate impacted soil,
does not extend offsite, and does not extend to great
depths below the water table to minimize the need for
dewatering activities.

Surface obstructions, shallow water table, utility
corridors within the impacted area, and impacted soil
extending beyond the boundaries of the subject

property.

Site-specific and depends in part on the hydrogeology,
type and amount of contaminants, and whether shoring
is required to protect either site infrastructure or
infrastructure on neighboring properties. Estimated
between $100 to $600 per cubic yard.

Soil Mixing w/ Soil Vapor Extraction

a

Contaminated soil is mixed ambient or heated air using
augers to volatilize VOCs. VOC effluent is collected in
a shroud covering the treatment area and VOC effluent
is commonly treated by carbon adsorption or catalytic
oxidation unit.

Soil mixing with SVE is well suited to heterogeneous
soils or relatively low permeability soils since the mixing
provides greater opportunity for volatilization of the
VOCs and collection of the effluent. Soil mixing with
SVE is a mature technology, and several vendors are
capable of implementing the technology. Most cost-
effective when treatment depths are relatively shallow
(i.e., less than 30 to 40 ft.).

Requires use of vendors with specialized equipment for
mixing soil (large diameter augers) and shroud for
collection of soil vapors. Does not extract SVOCs. Off-
gas treatment costs can be high. Cannot overcome
inadequate characterization or design. Shallow
groundwater will restrict applicability.

Site-specific and depends in part on the hydrogeology,
depth of contamination/treatment zone, type and
amount of contaminants, and whether the off-gas
requires treatment. Estimated between $100 to $500
per cubic yard.

Soil Mixing w/ In Situ Chemical
Oxidation®

Contaminated soil is mixed with ambient air that
contains mist of diluted hydrogen peroxide or injection
of other oxidant compounds using augers or
specialized excavator arm to oxidize VOCs.

Soil mixing with in-situ chemical oxidation SVE is well
suited to heterogeneous soils or relatively low
permeability soils since the mixing provides greater
opportunity for chemical oxidant contact and reaction
with contaminants. Soil mixing with chemical oxidation
is an evolving technology, and several vendors are
capable of implementing the technology. However,
regionally there may be limited vendors or contractors
with the specialized equipment and/or substantial
experience. Most cost-effective when treatment depths
are relatively shallow (i.e., less than 30 to 40 ft.).

Requires use of vendors or contractors with specialized
equipment for soil mixing and simultaneous
introduction of the chemical oxidant. Soil with high
organic carbon content are more difficult to treat. High
organic carbon content soils require greater amounts of
oxidant with corresponding greater treatment time
frames and costs. Implementation often requires
Underground Injection Control permitting and/or
regulatory approval, as well as greater safety
precautions with handling strong oxidants.

Site-specific and depends in part on the hydrogeology,
depth of contamination/treatment zone, availability of
experienced contractor and specialized equipment, and
type and amount of contaminants. Estimated between
$100 to $500 per cubic yard.

In Situ Chemical Oxidation

Contaminated soil is treated in-situ through injection of
a chemical oxidant to oxidize contaminants. Oxidant
injections are completed using either temporary or
more permanent injection wells/points.

In-situ chemical oxidation is an effective treatment
technology for a wide variety of contaminants. In
addition, treatment time frames are relatively short.
In-situ chemical oxidation is a rapidly evolving
technology with proven effectiveness and a relatively
large number of vendors capable of implementation.

Low permeability soil or heterogeneous soil with high
organic carbon content and/or a wide range of
petroleum hydrocarbons are more difficult to treat. Low
permeability and heterogeneous soils present
challenges to effective distribution of the oxidant within
the subsurface treatment zone. High organic carbon
content soils require greater amounts of oxidant with
corresponding greater treatment time frames and
costs. Implementation often requires Underground
Injection Control permitting and/or regulatory approval,
as well as greater safety precautions with handling
strong oxidants.

Site-specific and depends in part on the hydrogeology,
depth of contamination/treatment zone, availability of
experienced contractor and specialized equipment, and
type and amount of contaminants. Estimated between
$50 to $200 per cubic yard.

Notes:

? In cases where SVE is a component of other remedial technologies, the effectiveness of those technologies may be reduced as indicated in Table 2.
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Table 2

Alternate Remedial Technology Screening Table (Rejected Alternatives)

Plaid Pantry #324
Seattle, Washington

Remedial Technology

Methodology Basics

Advantageous Conditions

Limiting Conditions

Anticipated Costs

Soil Vapor Extraction

Soil vapor is extracted through vertical extraction points SVE is bested suited in well-drained high-permeability Low permeability soil or heterogeneous soil with high

or horizontal extraction trenches by inducing a vacuum
with an aboveground blower. Effluent is commonly
treated by carbon extraction.

soil or heterogeneous soil with low organic carbon
content. SVE is a mature, widely used technology, and
many vendors are capable of implementing the
technology. In addition, the technology introduces
oxygen into the subsurface that may promote additional
biological degradation of residual contamination.

carbon content are more difficult to treat with SVE and
often require amendments such as pneumatic or
hydraulic fracturing. Soil must be permeable to air.
Does not extract SVOCs. Off-gas treatment costs can
be high. Cannot overcome inadequate characterization
or design. Shallow groundwater will restrict
applicability.

Site-specific and depends in part on the hydrogeology,
type and amount of contaminants, and whether the
off-gas requires treatment. Estimated between $10 to
$60 per cubic yard.

Soil Flushing

Soil flushing involves flooding a zone of contamination
with an appropriate solution to remove the contaminant
from the soil. After passing through the contamination
zone the contaminant-bearing fluid is collected and
brought to the surface for disposal or recirculation.

Flushing is most efficient in relatively homogenous and
permeable soil. Flushing of relatively homogenous but
lower permeability soil is possible, but it requires a high-
induced gradient to move the agent, while greatly
increasing the remediation time. Due to its use in oil
field applications, soil flushing is considered a mature
technology; however it has found limited application at
environmental sites.

Heterogeneous soil reduces the efficiency of the flood
sweep and may prevent optimum contact between the
agents and the target contamination. Other soil factors
that may adversely affect efficiency are high CEC, high
buffering capacity, high organic soil content, and pH.
Circulation of water-based solutions through the soil
may increase contaminant mobility and necessitate
treatment of underlying groundwater.

Site-specific depends on waste type and quantity to be
treated. Estimated between $65 to $300 per cubic
yard.

Bioremediation

Bioremediation is aerobic or anaerobic and intrinsic or
enhanced. Intrinsic bioremediation depends on
indigenous microorganisms while enhanced
bioremediation is facilitated by manipulating the
microbial environment by supplying amendments (air,
substrates, nutrients, and other chemicals).

Bioremediation is more effective when conditions that
promote microbial activity are present. Factors that will
promote microbial activity include: presence of
nutrients, absence of predators and parasites, low
competition, mobility of bacteria, elevated contaminant
concentrations, moderate temperature ranges.

Most failures at bioremediation are due to failure of
introduced organisms to thrive in the natural
environment or a failure to access the contaminant.
This could be due to: lack of nutrients, predation or
parasitism, competition, immobility of introduced
bacteria, contaminant concentrations below threshold
for organism survival, presence of alternate substrates.
Soil matrix may prohibit contaminant-microorganism
contact. Preferential colonization by microbes may
occur causing clogging of nutrient and water injection
wells. High concentrations of heavy metals, chlorinated
organics, long chain hydrocarbons, or inorganic salts
likely toxic to microorganisms.

Typical costs for enhanced bioremediation range from
$20 to $80 per cubic yard of soil. Factors that affect
cost include the soil type and chemistry, type and
guantity of amendments used, and type and extent of
contamination.

Bioventing

Bioventing involves the injection of a gas (typically
oxygen for aerobic) into the subsurface to enhance the
biodegradation of a contaminant. The gas can be used
to keep the subsurface aerobic or anaerobic, or to
provide a substrate that enables co-metabolic
degradation to occur. Aerobic bioventing has a robust
track record in treating aerobically degradable
contaminates such as fuels.

Contaminant must be biodegradable by aerobic
bacteria in the soil if not adding oxygen will have no
effect. Oxygen must currently be limited in the
contaminated area. If sufficient oxygen is present
adding more won't help. Under proper operating and
site conditions no off-gas treatment is needed reducing
cost. Some contaminants that are not very volatile and
cannot be efficiently removed by SVE are aerobically
biodegradable and can potentially be removed by
biodegradation.

Limitations include the ability to deliver oxygen to
contaminated soil, soil with high moisture content may
be difficult to biovent due to reduced soil gas
permeability. Low permeability soils limit the ability to
distribute air. Shallow contamination poses a problem
related to system design to minimize environmental
release. Bioventing also will not enhance
bioremediation if sufficient oxygen is already present.
If aerobic conditions are correct but bioremediation
remains inhibited other factors (see above) may be
limiting the microbial activity.

The total cost for in situ bioremediation using
bioventing technology ranges from $10 to $60 per cubic
yard. At sites with over 10,000 cubic yards of
contaminated soil, costs of less than $10 per cubic yard
are achievable. Higher unit costs are associated with
smaller sites.
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Table 2

Alternate Remedial Technology Screening Table (Rejected Alternatives)

Plaid Pantry #324
Seattle, Washington

Remedial Technology

Methodology Basics

Advantageous Conditions

Limiting Conditions

Anticipated Costs

Electrical Resistivity Heating

Electrical resistivity heating involves passing electrical

ERH systems can be deployed to any depth and used

current through moisture in the soil between an array of in both vadose and saturated zone. If used in the

electrodes.

vadose zone only water should be added at the
electrodes to maintain the moisture content and flow of
electricity. Volatilization and steam stripping with SVE-
capture are the predominant removal mechanisms.

Soil with a high natural organic carbon content will slow
or prevent the recovery of some organic contaminants.

Cost is largely dependent on electrode spacing. More
electrodes = more cost but lower operating time. Cost
estimate is installation (up to $200,000) plus $40 to $70
per cubic yard.

Steam Injection and Extraction

Steam injection and extraction involves injection of
steam into injection wells and the recovery of mobilized
groundwater, contaminants, and vapor from the
recovery wells.

The applicability of steam injection to a particular site is
determined by permeability of the soil, the depth at
which the contaminants reside and the type and degree
of heterogeneity, and the contaminant type. Soll
permeability must be high enough to allow steam to be
injected. Injection pressures cannot exceed 1.65 psi
per meter of depth or the overburden pressure will be
exceeded.

Shallow treatment areas are difficult to treat with steam.
Low permeability soils many not allow steam to move
through it at an economical rate or may require
unsupportable injection pressures. Highly reactive soil
(clays and organic rich soil) bind the contaminants and
prevent their removal by steam.

The technology is mature and well established,
however few vendors use it for environmental
remediation. The most significant factor affecting cost
is the time of treatment or treatment rate. Treatment
rate is influenced primarily by the soil type, waste type,
and on-line efficiency. On average, the cost ranges
from $100 to $300 per cubic yard based on a 70
percent on-line efficiency.

Conductive Heating

Conductive heating uses either an array of vertical
heater/vacuum wells or surface heater blankets (when
the treatment area is within six inches of the ground
surface). Typical deployment consist of a hexagonal
group of heater wells with an extraction well in the
center of the hexagon.

Conductive heating operates best in unsaturated soil,
however, it does find application in saturated soil with
low hydraulic conductivity. Drying soils, especially fine-
grained silt and clay at high temperatures can result in
shrinkage and cracking that will promote the removal of
organics contained within them.

In soil with high hydraulic conductivities the influx of
water to replace that boiling off may be sufficient to
prevent the soil from exceeding the boiling point of
water and target temperatures may not be met. If the
treatment area contains saturated high hydraulic
conductivity soil, then a dewatering system should be
considered. Conductive heating systems can consume
large quantities of power.

Cost estimates range from $75 to $350 per cubic yard
depending on volume and type of contamination.
TerraTherm has an exclusive license in the US to offer
this technology for remediation.

Radiofrequency Heating

Radio-frequency heating uses a high frequency
alternating electric field for in situ heating of soils. The
technique depends on the presence of dielectric
materials with unevenly distributed electrical charges.

The main advantage of the RF treatment technology is
that it is considerably less dependent on either the soil
type or the contaminant type. RF technology will
probably be applied only in selected parts of the
contaminated site, for example in contamination ‘hot
spot’ areas, hard to reach areas and within tightly
compacted soils.

Clean sand is non-polar and heating in sand must rely
on impurities present. The drier a soil becomes the
more difficult it is to move organic gas through it.
Conversely too much water becomes a heat sink. In
saturated conditions, RF treatment boils the water in
the immediate vicinity of the electrode and does not
heat the treatment zone to a useful temperature. If the
water table is shallow dewatering is necessary.

The primary cost driver is soil type, which determines
soil permeability. For thermal treatment, soils of lower
permeability (silts/silty-clays) are less expensive to
remediate as they require less gas flow. The secondary
cost drivers are depth to the top and thickness of the
contaminated zone. A deeper and thicker region of
contaminated soil has higher remedial cost. Cost
estimates range from $30 to $75 per cubic yard.
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

PO Box 47600 ¢ Olympia, WA 98504-7600 « 360-407-6000
711 for Washington Relay Service ¢ Persons with a speech disabifity can call 877-833-6341

July 13, 2011

Terry Pyle
Plaid Pantries

10025 SW Allen Boulevard
Beaverton, OR 97005

RE:  Registration with the Underground Injection Control (UIC) Program, Zip Market Food
Mart/Yum Yum Teriyaki, 10645 16th Avenue SW, Seattle, WA

Dear Terry Pyle:

This letter is fo acknowledge receipt of your registration form received June 13, 2011 to register
the above-mentioned site with the UIC Program. The site project will include soil remediation

by:

= Injection of a 15% solution of sodium persulfate (Klozur} with a 25% mixture of
sodium hydroxide mixture, into six wells located within the vadose zone,
approximately fifteen feet below the land surface.

= The project will begin in July 2011 and injection can continue for six months.

= Ground water monitoring Is not required, unless evidence shows that downward
migration of the remediation products toward the ground water table is a possibility.

There are inherent environmental risks associated with injecting compounds into the sub
surface. The site must be carefully characterized, managed, and monitored to minimize risk and
prevent unforeseen degradation. Mobilized metals or other substances, injected chemicals or
hazardous bi-products, are not allowed to migrate beyond the site property boundary. A
thorough discussion of risk and management options is provided in the following document:
Technical and Regulatory Guidance for In Situ Chemical Oxidation of Contaminated Soll and
Groundwater, June 2005, prepared by Interstate Technology and Regulatory Cooperation Work
Group. This document is available on the internet at:  http:/Awww.itreweb.org/Documents/ISCO-
2.pdf,

The two UIC Program requirements for rule authorization are, registration of UIC wells (prior to
use) and the discharge from the well must meet the nonendangerment standard, of WAC 173-
218-080. The UIC site is number 31431, The minimum requirements to meet the
nonendangerment standard are listed below. Your site is conditionally rule authorized when the
following have been met:

e &
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« If the injected products or reaction products migrate to ground water, the ground water
quality standards, chapter 173-200-WAC must be met at the property boundary.
Hydrologically contain within the site property boundaries, the injected compounds and
any regulated substances mobilized by the injected products;

+ Complete a thorough site characterization including: geclegic investigation,
concentration and extent of contaminant plume, and location of preferential migration
pathways (natural and manmade);

¢ Develop a conceptual site model that balances the injection rate, concentration, and
total mass of injected compound with that of the subsurface oxidizable material. The
model should predict the expected changes in ground water chemistry over time, final
ground water quality at the point of compliance, and predicted restoration timeframe;

» Prepare a written contingency plan that describes, in detail, the actions to be taken in
case of spills, failures, equipment breakdowns and/or unforeseen environmental
degradation caused by the cleanup activities; and,

¢ Retain all plans, modeling, monitoring results, interim and final reports. Upon request,
provide these documents to the Department of Ecology.

At any time, the Department of Ecology may require you to apply for and obtain a Waste
Discharge Permit for the continued use of these compounds to promote In Situ Chemical
Oxidation.

Also, contact us when the UIC wells are no longer in use.

Please call me at (360) 407-6143 if you have any questions. Additional information on the UIC
Program can also be found at our website
http://www.ecy.wa.gov/programs/wg/grndwtr/uic/index.htm

Sincerely,
|

Mary Shaleen-Hansen
UIC Coordinator
Water Quality Program

Cc: Martin Acaster, PNG Environmental Inc.
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