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I INTRODUCTION

The mutual objective of the State of Washington, Department of Ecology (Ecology) and
Fred Meyer Stores, Inc. (Fred Meyer) under this Agreed Order (Order) is to provide for remedial
action, and eventually site closure, at a facility where there has been a release or threatened
release of hazardous substances. This Order requires Fred Meyer to implement the selected
remedy described in the Cleanup Action Plan (CAP) for the Site, which includes ground water
quality monitoring and AS/SVE treatment system performance monitoring until cleanup
standards have been achieved, and implement a contingency plan in the event the selected
cleanup action in the CAP is shown to be ineffective. Ecology believes the actions required by
this Order are in the public interest and are necessary fo protect human health and the
environment.

IL JURISDICTION

This Agreed Order is issued pursuant to the Model Toxics Control Act (MTCA),

RCW 70.105D.050(1).
III. PARTIES BOUND

This Agreed Order shall apply to and be binding upon the Parties to this Order, their
successors and assigns. The undersigned representative of each party hereby certifies that he or
she is fully authorized to enter into this Order and to execute and legally bind such party to
comply with this Order. Fred Meyer agrees to undertake all actions required by the terms and
conditions of this Order. No change in ownership or corporate status shall alter Fred Meyer’s
responsibility under this Order. Fred Meyer shall provide a copy of this Order to all agents,
contractors, and subcontractors retained to petform work required by this Order, and shall ensure
that all work undertaken by such agents, contractors, and subcontractors complies with this
Order. |

IV. DEFINITIONS

Unless otherwise specified herein, the definitions set forth in Chapter 70.105D RCW and

Chapter 173-340 WAC shall control the meanings of the terms in this Order.
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A. Site: The Site is referred to as Fred Meyer Property Port Orchard (aka Bethel
Texaco, Facility Site ID No. 2614) and is generally located at 1900 SE Sedgewick Road in Port
Orchard, Washington 98366. The Site is defined by the extent of contamination caused by the
historic release of hazardous substances at the Site. The Site is more particularly described in the
Site Diagram (Exhibit A). The Site constitutes a Facility under RCW 70.105D.020(5).

B. Property: Refers to the real property located at 1900 SE Sedgewick Road Port
Orchard, Washington. A legal description of the Property is attached as Exhibit B.

C. Partics: Refers to the State of Washington, Department of Ecology and Fred
Meyer Stores, Inc.

D. Potentialty Liable Person (PLP): Refers to Fred Meyer Stores, Inc.

E. Apreed Order or Order: Refers to this Order and cach of the exhibits to this

Order. All exhibits are integral and enforceable parts of this Order. The terms “Agreed Order”
or “Order” shall include all exhibits to this Order.
V. FINDINGS OF FACT

Ecology makes the following findings of fact, without any express or implied admissions
of such facts by Fred Meyer:

A. The Site is located at 1900 SE Sedgewick Road in Port Orchard, Washington. The
Property is bounded to the south by the notrthwest entrance driveway to the Fred Meyer store, to
the west by the Bethel Road SE ROW, to the north by the SE Sedgewick Road ROW, and to the
east by the Fred Meyer store parking lot. The Site extends from the current Fred Meyer Property
to the southwest across Bethel road and includes residential and commercial properties, open
fields and wooded areas. Exhibit A depicts the extent of the Site (Exhibit-A).

B. Currently Fred Meyer Stores, Inc. owns the Property and it is a Fred Meyer-
branded fueling station facility,

C. In 1990, Ecology determined that the likely source of petroleum hydrocarbon
(gasoline) impacts to groundwater and soil at the Site were attributed to an underground storage

tank (UST) system release associated with the former Texaco service station located on the
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Property. Gasoline-related compounds were detected in private domestic wells located up to
approximately 480 feet down-gradient from the Property.

D, In 1992, Ecology entered into a Consent Decree with the then-owner of the
Property, B. and C.B. Enterprises, Inc. (Kitsap County Superior Coust Cause No. 92-2-015040)
(“Consent Decree”). The purpose of the Consent Decree was 1o remediate the release of
hazardous substances at the Bethe! former Texaco Site. Remediation work at the Site was to be
performed under Ecology’s direction. However, Ecology’s obligation to implement remedial
action at the Site was contingent upon the availability of sufficient funds.

E. The Consent Decree required B. and C.B. Enterprises to provide notice to
Ecology prior to transfer of any interest in its Property, and required that any transfer provide for
continued performance of B. and C.B. Enterprises’ obligations under the Consent Decree.

F. In 1999, after providing prior notice to Ecology of its intent to continue
remediation of the Site under a proposed work plan, and after receiving Ecology’s determination
that the proposed work plan satisfied the Consent Decree’s transfer provisions, Fred Meyer
purchased the Property. The proposed work plan provided for the completion of the remediation
in order to achieve regulatory closure.

G. In April 2011 Ecology notified B. and C.B. Enterprises that, due to the sale of its
property at the Site, neither B. and C.B. Enterprises nor Ecology had any further obligations
undéi' the Decree. At Ecology’s request, B. and C.B. Enterprises provided Ecology with its
written agreement and consent to dismissal of the Consent Decree on April 6, 2011. On
September 15, 2011, the Kitsap County Superior Court granted Ecology’s motion to dismiss the
Consent Decree.

H. Tnterim remedial actions at the Site, prior to the purchase by Fred Meyer, included
a light non-aqueous phase liquid (LNAPL) recovery system, an air-sparge/soil-vapor-extraction
(AS/SVE) remediation system, an effluent soil vapor treatment unit, and a mechanism to inject
hydrogen peroxide into shaHow groundwater, all of which were installed and opelated by

Ecology from July 1995 through April 1998. Active remediation efforts were ceased in 1998.
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I. Between 1999 and 2001, the Property was redeveloped as a new Fred Meyer
branded fueling station. In 2000, Fred Meyer retained AMEC Earth and Environmental, Inc.
(AMEC) to conduct additional Site work. AMEC expanded the AS/SVE network in March
2000. The system was operated between March 2000 and June 2001, Additional monitoring
wells were installed during this time to replace damaged or destroyed monitoring wells. The
SVE system operated in a limited capacity after June 2001. This was due to damage incurred
during expansion of the Bethel Road SE and SE Sedgewick Road Right-Of-Ways adjacent to the
Property. The AS groundwater treatment system was inactivated in August 2002 as a result of
damages incurred during construction of the Fred Meyer fueling station. In June 2006, further
damage to the SVE systems above ground components resulted in the SVE being inactivated. By
February 2009, the dual AS/SVE in-sifu treatment systems had been rebuilt and reactivated by
Fred Meyer. Approximately 1,119 tbs of petroleum hydrocarbons are estimated to have been
removed from soil and groundwater beneath the Site since March 2000.

J. Numerous groundwater monitoring wells were installed on the Site; six of these
wells still remain. Ground water sampling has been conducted on an irregular basis at the Site
since June 1990. The ground water samples have been analyzed for total petrolenm
hydrocarbons-gasoline (TPH-G), TPH-diesel (TPH-D), TPH-Oil (TPH-O), benzene,
ethylbenzene, toluene, xylenes (BETX) and dissolved lead. Overall, a decrease in concentrations
of TPH-G and BTEX compounds has been observed in groundwater beneath the Site since the
activation of the replacement AS/SVE system during March 2000 and subsequent efforts to
restore and reactivate the system in 2008/2009. Recent groundwater monitoring results suggest
the residual concentrations of TPI-G and BTEX compounds within the plume are generally less
than MTCA Mecthod A cleanup levels. Iowever, concentrations of TPH-G and BTEX
compounds in excess of the MTCA Method A cleanup levels appear to be present in localized
areas within the remaining plume and periodically are detected as evidenced by the recent
detections of TPH G at a concentration of 4,060 pg/l in monitoring well MW-103 (December

.2010) and benzene at a concentration of 22.4 pg/l in monitoring well MW-109 (June 2011).
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These concentrations exceed the MTCA Method-A cleanup levels of 800 pg/l (TPH-G) and 5
g/l (benzene). Continued operation of the AS/SVE system is expected to further reduce the
residual concentrations of TPH-G and benzene present in groundwater and soil to below MTCA
Method A levels,

K. In February 2010, AMEC conducted an investigation for Fred Meyer to evaluate
the then-current conditions at the Site. The evaluation included a summary of site investigations,
previous remediation efforts, data gaps and additional investigations for the Site. In May 2010
AMEC prepared and submitted a draft Remedial Investigation Report (RT), and a draft
Feasibility Study and Cleanup Action Plan (FS/CAP) to Ecology for review and approval. The
final approved R and FS/CAP are attached as Exhibits C and D, respectively,

VI. ECOLOGY DETERMINATIONS

A. Fred Meyer is an "owner or operator” as defined in RCW 70.105D.020(17) of a
"facility" as defined in RCW 70.105D.020(5) because it is the current owner of the Site.

B. Based upon all factors known to Ecology, a “release” or “threatened release” of
“hazardous substance(s)” as defined in RCW 70.105D.020(25) and RCW 70.105D.020(10),
respectively, has occurred at the Site.

C. Based on credible evidence, Ecology determined that Fred Meyer is a PLP based
on its current ownership of a facility from which there has been a historic release or threatened
release of hazardous substances. By executing ‘this Order, and for the purposes of this Order,
Fred Meyer accepts its status as a PLP and voluntarily waives the opportunity for notice and
comment as provided in WAC 173-340-500(5) and accepts Ecology’s determination that Fred
Meyer is a PLP under RCW 70.105D.040.

D. Pursuant to RCW 70.105D.030(1) and -.050(1), Ecology may require PLPs to
investigate or conduct other remedial actions with respect to any release or threatened release of
hazardous substances, whenever it believes such action to be in the public interest. Based on the

foregoing facts, Ecology believes that implementing the CAP, including the potential
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development of a contingency cleanup action plan, as required by this Order, are in the public
interest.
ViI. WORK TO BE PERFORMED

Based on the Findings of Fact and Ecology Determinations, it is hereby ordered that Fred
Meyer take the following remedial actions at the Site and that these actions be conducted in
accordance with Chapter 173-340 WAC unless otherwise specifically provided for herein:

A. Fred Meyer will implement the CAP (Exhibit D), which includes, without
limitation, the following:

1, Quarterly ground water quality sampling and analysis of the Site’s six compliance
monitoring wells (MW-103, MW-105, MW-108A, MW-109, MW-110 and MW-
111). The ground water quality sampling and analysis will be submitted to
Ecology in Quarterly Repoits, which shall be submitted in accordance with
Section VIILH (Progress Reports).

2. Operation of the AS/SVE system on an intermittent or continuous basis until a
minimum of four consecutive quarters of TPH-G and BTEX concentrations below
MTCA Method A cleanup levels are achieved in all six Site monitoring wells
(including source area wells MW-103, MW-109 and MW-110).

3. The subsurface remediation systems will be monitored quarterly for performance
to demonstrate that mass removal is occurring at the site and cleanup objectives
are being achieved through mass removal.

B. If performance monitoring indicates that the AS/SVE system is no longer
effective and current ground water sampling indicates that no further progress toward achieving
cleanup standards is being made, or if groundwater cleanup standards have not been achieved
within three (3) years from the effective date of this Order, then within ninety (90) days Fred
Meyer will pfepare, for review and approval by Ecology, an assessment of whether additional in-
situ treatment wells and/or approaches are required to achieve MTCA Method A cleanup

. standards in source area soil and groundwater within a reasonable restoration timeframe.
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C. If, based on the assessment described in Section VILB, Ecology concludes that
additional remedial action is required, then Fred Meyer will develop a contingency plan within
ninety (90) days of Ecology’s determination. The contingency plan will identify alternative
cleanup actions that can be implemented to achieve MTCA Method A cleanup standards in
source area soil and groundwater. If required, the contingency plan will include an evaluation of
each alternative to meet cleanup standards within a reasonable restoration time frame.

D. Within ninety (90) days of achieving the confirmation monitoring objectives
identified in Section 6.2.3 of the CAP (Exhibit D), Fred Meyer will document all observations,
conditions and results related to its implementation of the CAP in a final report with at least four
copies, one for Fred Meyer and three for Ecology.

VIII, TERMS AND CONDITIONS OF ORDER
A. Public Notice

RCW 70.105D.030(2)(a) requires that, at a minimum, this Order be subject to concurrent
public notice. Hcology shall be responsible for providing such public notice and reserves the
 right to modify or withdraw any provisions of this Order should public comment disclose facts or
considerations which indicate to Ecology that this Order is inadequate or improper in any
respect.

B. Remedial Action Costs

Fred Meyer shall pay to Ecology costs incutred by Ecology pursuant to this Order and
consistent with WAC 173-340-550(2). These costs shall include work performed by Ecology or
its contractors for, or on, the Site under Chapter 70.105D RCW, including remedial actions and
Order preparation, negotiation, oversight, and administration. These costs shall include work
performed both prior to and subsequent to the issuance of this Order. Ecology’s costs shall
include costs of direct activities and support costs of direct activities as defined in WAC 173-
340-550(2). Ecology has accumulated $2,028.26 in remedial action costs related to this Site as
of December 31, 2011, an itemized statement of which has been provided to Fred Meyer.

Payment for this amount shall be submitted within thirty (30) days of the effective date of this
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Order. For all costs incurred subsequent to December 31, 2011, Fred Meyer shall pay the
required amount within ninety (90) days of receiving from Ecology an itemized statement of
costs that includes a summary of costs incured, an identification of involved staff, and the
amount of time spent by inv(olved staff members on the project. A general statement of work
performed will be provided upon request. Ttemized statements shall be prepared quarterly.
Pursuant to WAC 173-340-550(4), failure to pay Ecology's costs within ninety (90) days of
receipt of the itemized statement of costs will result in interest charges at the rate of twelve
percent (12%) per annum, compounded monthly.

In addition to other available relief, pursuant to RCW 19.16.500, Ecology may utilize a
collection agency and/or, pursuant to RCW 70.103D.055, file a lien .against real property subject
to the remedial actions to recover unreimbursed remedial action costs.

C. Implementation of Remedial Action

If Ecology determines that Fred Meyet has failed without good cause to implement the
remedial action as provided in the CAP, in whole or in part, Ecology may, after notice to Fred
Meyer, and reasonable opportunity to cure, perform any or all pottions of the remedial action
that remain incomplete. If Ecology performs all or portions of the remedial action because of
Fred Meyer's failure to comply with its obligations under this Order, Fred Meyer shall reimburse
Ecology for the costs of doing such work in accordance with Section VIILB (Remedial Action
Costs), provided that Fred Meyer is not obligated under this Section to reimburse Ecology for
costs incutred for work inconsistent with or beyond the scope of this Order.

Except where necessary to abate an emergency situation, Fred Meyer shall not perform
any remedial actions at the Site outside those remedial actions required by this Order, unless
Ecology concurs, in writing, with such additional remedial actions.

D. Designated Project Coordinators

The project coordinator for Ecology is:
Russ Olsen
Toxics Cleanup Program
3190 160™ Ave SE
Bellevue, WA 98008
(425) 649-7038
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E-mail; rolsd61{@ecy . wa.gov
The project coordinator for Fred Meyer is:
Kurt Harrington
AMEC Earth & Environmental, Inc.
7376 SW Durham Rd
Portland OR 97224

(503) 639-3400
E-Mail: kurt.harrington@amec.com

Each project coordinator shall be responsible for overseeing the implementation of this
Order. Ecology’s project coordinator will be Ecology’s designated representative for the Site.
To the maximum extent possible, communications between Ecology and Fred Meyer, and all
documents, including reports, approvals, and other correspondence concerning the activities
performed pursuant to the terms and conditions of this Order shall be directed through the project
coordinators, The project coordinators may designate, in writing, working level staff contacts for
all or portions of the implementation of the work to be performed under this Order.

Any party may change its respective project coordinator. Written notification shall be
given to the other party at least ten (10) calendar days prior to the change.
E. Performance

All geologic and hydrogeologic work performed pursuant to this Order shall be under the
supervision and direction of a geologist licensed in the State of Washington or under the direct
supervision of an engineer registered in the State of Washington, except as otherwise provided
for by Chapters 18.220 and 18.43 RCW.

All engineering work performed pursuant to this Order shall be under the direct

supervision of a professional engineer registered in the State of Washington, except as otherwise
provided for by RCW 18.43.130.

All construction work performed pursuant to this Order shall be under the direct
supervision of a professional engineer or a qualified technician under the direct supervision of a
professional engineer. The professional engineer must be registered in the State of Washington,
except as otherwise provided for by RCW 18.43.130. |

Any documents submitted containing geologic, hydrologic or engineering work shall be
under the seal of an appropriately licensed professional as required by Chapter 18.220 RCW or
RCW 18.43.130.
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Fred Meyer shall notify Ecology in writing of the identity of any supervising engineer(s)
and geologist(s), contractor(s) and subcontractor(s), and others to be used in carrying out the
terms of this Ovder, in advance of their involvement at the Site.

F. Aceess

Ecology or any Ecology authotized representative shall have the full authority to enter
and freely move about all property at the Site that Fred Meyer either owns, controls, or has
access rights to at all réasonable times for the purposes of, infer alia: inspecting records,
operation logs, and contracts related to the work being performed pursuant to this Order;
reviewing Fred Meyer’s progress in catrying out the terms of this Order; conducting such tests or
collecting such samples as Ecology may deem necessary; using a camera, sound recording, or
other documentary type equipment to record work done pursuant to this Order; and verifying the
data submitted to Ecology by Fred Meyer. Fred Meyer shall make all reasonable efforts to
secure access rights for those properties within the Site not owned or controlled by Fred Meyer
where remedial activities or investigations will be performed pursuant to this Order. Ecology or
any Ecology authorized representative shall give at least 48 hours’ notice before entering any
Site property owned or controlled by Fred Meyer unless an emergency prevents such notice, and
shall aliow a Fred Meyer representative to accompany Ecology or its authorized representatives
while on the Property. All persons who access the Site pursuant to this Section shall comply
with any applicable Health and Safety Plan(s). Ecology employees and their representatives
shall not be required to sign any liability release or waiver as a condition of Site property access.
G.  Sampling, Data Submittal, and Availability

With respect to the implementation of this Order, Fred Meyer shall make the results of all
sampling, laboratory reports, and/or test results generated by it or on its behalf available to
Ecology. Pursuant to WAC 173-340-840(5), all sampling data shall be submitted to Ecology in
both printed and electronic formats in accordance with Section VII (Work to be Performed),
Ecology’s Toxics Cleanup Program Policy 840 (Data Submittal Requirements), and/or any

subsequent procedures specified by Ecology for data submittal.
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If requested by Ecology, Fred Meyer shall allow Ecology and/or its authorized
representative to take split or duplicate samples of any samples collected by Fred Meyer pursuant
to implementation of this Order. Fred Meyer shall notify Ecology seven (7) days in advance of
any sample collection or work activity at the Site. Ecology shall, upon request, allow Fred
Meyer and/or its authorized representative to take split or duplicate samples of any samples
collected by Ecology pursuant to the implementation of this Order, provided that doing so does
not interfere with Ecology’s sampling. Without limitation on Ecology’s rights under Section
VIILF (Access), Ecology shall notify Fred Meyer seven (7) days in advance of any sample
collection activity unless an emergency prevents such notice.

In accordance with WAC 173-340-830(2)(a), all hazardous substance analyses shall be
conducted by a laboratory accredited under Chapter 173-50 WAC for the specific analyses to be
conducted, unless otherwise approved by Ecology.

H. Progress Reports

Fred Meyer shall submit to Ecology written Progress Reports describing the actions taken
during the previous reporting period to implement the requirements of this Order on a quarterly
basis, as specified in Section VILA.1 and the CAP (Exhibit D). The Progress Reports shall
include the following:

1. A list of on-site activities that have taken place during the reporting period;

2. Detailed description of any deviations from required tasks not otherwise
documented in project plans or amendment requests;

3. Description of all deviations from the CAP (Exhibit D) during the current
reporting period and any planned deviations in the upcoming reporting period;

4. For any deviations in schedule, a plan for recovering lost time and maintaining
compliance with the schedule;

5. All raw data (including laboratory analyses) received by Fred Meyer du_ring the
past reporting period will be entered into Ecology’s EIM data system with

required identification of the source of the sample; and
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6. A list of deliverables for the upcoming reporting period if different from the
schedule.

All Progress Reports shall be submitted no later than forty-five (45) days after quarterly
Jaboratoty results are finalized. Unless otherwise specified, Progress Reports and any other
documents submitted pursuant to this Decree shall send two hard copies by US mail and one
electronic copy to Ecology's project coordinator.

L Public Participation

A Public Participation Plan is required for this Site. Ecology shall review any existing
Public Participation Plan to determine its continued appropriateness and whether it requires
amendment, or if no plan exists, Ecology shall develop a Public Pal“.ticipation Pian alone or in
conjunction with Fred Meyer. |

Ecology shall maintain the responsibility for public participation at the Site. However,
Fred Meyer shall cooperate with Ecology, and shall:

L. If agreed to by Ecology, develop appropriate mailing list, prepare drafts of public
notices and fact sheets at important stages of the remedial action, such as the submission of Woz‘k
plans, remedial investigation/feasibility study reports, cleanup action plans, and engineering
design reports. As appropriate, Ecology will edit, finalize, and distribute such fact sheets and
prepare and distribute public notices of Ecology's presentations and meetings.

2. Notify Ecology's project coordinator prior to the preparation of all press releases
and fact sheets, and before major meetings with the interested public and local governments.
Likewise, Ecology shall notify Fred Meyer prior to the issuance of all press 1'eleasés and fact
sheets, and before major meetings with the interested public and local governments, For all
press releases, fact sheets, meetings, and other outreach efforts by Fred Meyer that do not receive
prior Ecology approval, Fred Meyer shall clearly indicate to its audicnce that the press release,

fact sheet, meeting, or other outreach effort was not sponsored or endorsed by Ecology.
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3. When requested by Fcology, participate in public presentations on the progress of
the remedial action at the Site. Participation may be through attendance at public meetings to
assist in answering questions or as a presenter.

4, When requested by Ecology, atrange and/or continue information repositories to

be located at the following locations:

a. Kitsap Regional Library
Port Orchard Library Branch
87 Sidney Ave
Port Orchard, WA 98366
b. Washington Department of Ecology
Northwest Regional Office
Toxics Cleanup Program

3190 160™ Ave SE
Bellevue, WA 98008

At a minimum, copies of all public notices, fact sheets, and documents relating to public
comment periods shall be promptly placed in these repositories. A copy of all documents related
to this site shall be maintained in the repository at Ecology’s Northwest Regional Office in
Bellevue, Washington.
J. Retention of Records

During the pendency of this Order, and for ten (10) years from the date of completion of
work performed pursuant to this Order, Fred Meyer shall preserve all records, repoits,
documents, and underlying data in its possession relevant to the implementation of this Order
and shall insert a similar record retention requirement into all contracts with project contractors
and subcontractors. Upon request of Ecology, Fred Meyer shall make all records available to
Ecology and allow access for review within a reasonable time. |
K. Resolution of Disputes

1. Tn the event a dispute arises as to an approval, disapproval, proposed change, or
other decision or action by Ecology's project coordinator, or an itemized billing statement under
Section VIILB (Remedial Action Costs), the Parties shall utilize the dispute resolution procedure

set forth beldw.
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a. Upon receipt of Ecology’s project coordinator's written decision or the
itemized billing statement, Fred Meyer has fourteen (14) days within which to notify
Ecology's project coordinator in writing of its objection to the decision or itemized
statement,

b. The Parties' project coordinators shall then confer in an effort to resolve
the dispute. If the project coordinators cannot resolve the dispute within fourteen (14)
days, Ecology's project coordinator shall issue a written decision.

c. Fred Meyer may then request regional management review of the
decision. This request shall be submitted in writing to the Northwest Region Toxics
Cleanup Section Manager within seven (7) days of receipt of Ecology's project
coordinator's written decision.

d. The Section Manager shall conduct a review of the dispute and shall
endeavor to issue a written decision regarding the dispute within thirty (30) days of Fred
Meyer's request for review. The Scction Manager's decision shall be Ecology's final
decision on the disputed matter.

2. The Parties agree to only utilize the dispute resolution process in good faith and
agree to expedite, to the extent possible, the dispute resolution process whenever it is used.

3. Implerhentation of these dispute resolution procedures shall not provide a basis
for delay of any activities required in this Order, unless Ecology agrees'in writing to a schedule
extension.

L. Extension of Schedule

1. An extension of schedule shall be granted only when a tequest for an extension is
submitted in a timely fashion, generally at least thi&y (30) days prior to expiration of the
deadline for which the extension is requested; and good cause exists for granting the extension.
Al extensions shall be requested in writing. The request shall specify:

a. The deadline that is sought to be extended;

b. The length of the extension sought;
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c. The reason(s) for the extension; and

d. Any related deadline or schedule that would be affected if the extension
were granted.

2. The burden shall be on Fred Meyer to demonstrate to the satisfaction of Ecology
that the request for such extension has been submitted in a timely fashion and that good cause
exists for granting the extension. Good cause may include, but may not be limited to:

a. Circumstances beyond the reasonable control and despite the due
diligence of Fred Meyer including delays caused by unrelated third parties or Ecology,
such as (but not limited to) delays by Ecology in reviewing, approving, or modifying
documents submitted by Fred Meyer;

b, Acts of God, including fire, flood, blizzard, extreme temperatures, storm,
or other unavoidable casualty; or

c. Endangerment as described in Section VIILN (Endangerment).

However, neither increased costs of performance of the terms of this Order nor changed
economic circumstances shall be considered circumstances beyond the reasonable control of
Fred Meyer,

3. Ecology shall act upon any writien request for extension in a timely fashion.
Ecology shall give Fred Meyer written notification of any extensions granted pursuant to this
Order. A requested extension shall not be effective until approved by Ecology. Unless the
extension is a substantial change, it shall not be necessary to amend this Order pursuant to
Section VIIL.M (Amendment of Order) when a schedule extension is granted.

4, An extension shall only be granted for such period of time as Ecology determines
is reasonable under the circumstances. Ecology may grant schedule extensions exceeding ninety
(90) days only as a result of:

a. Delays in the issuance of a necessary permit which was applied for in a
timely manner;

b. Other circumstances deemed exceptional or extraordinary by Ecology; or
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c. Endangerment as described in Section VIILN (Endangerment).
M.  Amendment of Order

The project coordinators may verbally agree to minor changes to the work to be
performed without formally amending this Order. Minor changes will be documented in writing
by Ecology within seven (7) days of verbal agreement.

Except as provided in Section VIILO (Reservation of Rights), substantial changes to the
work to be performed shall require formal amendment of this Order. This Order may only be
formally amended by the written consent of both Ecology and Fred Meyer. Fred Meyer shall
submit a written request for amendment to Ecology for approval. Ecology shall indicate ifs
approval or disapproval in writing and in a timely manner after the written request for
amendment is received, If the amendment to this Order represents a substantial change, Ecology
will provide public notice and opportunity to comment. Reasons for the disapproval of a
proposed amendment to this Order shall be stated in writing. If Ecology does not agree to a
proposed amendment, the disagreement may be addressed. through the dispute resolution
procedures described in Section VIILK (Resolution of Disputes).

N. Endangerment

In the event Ecology determines that any activity being performed at the Site is creating
or has the potential to create a danger to human health or the environment on or surrounding the
Site, Ecology may direct Fred Meyer to cease such activities for such period of time as it deems
necessary to abate the danger. Fred Meyer shall immediately comply with suqh direction.

In the event Fred Meyer determines that any activity being performed at the Site is
creating or has the potential to create a danger to human health or the environment, Fred Meyer
may cease such activities. Fred Meyer shall notify Ecology’s project coordinator as soon as
possible, but no later than twenty-four (24) howrs after making such determination or ceasing
such activities. Upon Ecology’s direction Fred Meyer shall provide Ecology with documentation
of the basis for the determination or cessation of such activities. If Ecology disagrees with Fred

Meyer’s cessation of activities, it may direct Fred Meyer to resume such activities.
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If Fcology concurs with or orders a work stoppage pursuant to Section VIILN
(Endangerment), Fred Meyer’s obligations with respect to the ceased activities shall be
suspended until Ecology determines the danger is abated, and the time for performance of such
activities, as well as the time for any other work dependent upon such activities, shall be
extended in accordance with Section VIILL (Exténsion of Schedule) for such period of time as
Ecology determines is reasonable under the circumstances.

Nothing in this Order shall limit the authority of Ecology, its employees, agents, or
contractors to take or require appropriate action in the event of an emergency.

0. Reservation of Rights

This Order is not a settlement under Chapter 70.105D RCW. Ecology's signature on this
Order in no way constitutes a covenant not to sue or a compromise of any of Ecology’s rights or
authority. Ecology will not, however, bring an action against Fred Meyer to recover remedial
action costs paid to and received by Ecology under this Order. In addition, Ecology will not take
additional enforcement actions against Fred Meyer regarding remedial actions required by this
Order, provided Fred Meyer complies with this Order.

Ecology nevertheless reserves its rights under Chapter 70.105D RCW, including the right
to require additional or different remedial actions at the Site should it deem such actions
necessary to protect human health and the environment, and to issue orders requiring such
remedial actions. Ecology also reserves all rights regarding the injury to, destruction of, or loss
of natural resources resulting from the release or threatened release of hazardous substances at
the Site.

P. Transfer of Interest in Property

No voluntary conveyance or relinquishment of title, easement, leaschold, or other interest
in any portion of the Property shall be consummated by Fred Meyer without provision for
continued implementation of all requirements of this Order and implementation of any remedial

actions found to be necessary as a result of this Order.
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Prior to Fred Meyer’s transfer of any interest in all or any portion of the Property, and
during the effective period of this Order, Fred Meyer shall provide a copy of this Order to any
ptospective purchaser, lessee, transferee, assignee, or other successor in said interest; and, at
least thirty (30) days prior to any transfer, Fred Meyer shall notify Ecology of said transfer.
Upon transfer of any interest, Fred Meyer shall restrict uses and activities to those consistent
with this Order and notify all transferees of the restrictions on the use of the Property.

Q. Compliance with Applicable Laws

L. All actions carried out by Fred Meyer pursuant to this Order shall be done in
accordance with all applicable federal, state, and local requirements, including requirements to
obtain necessary permits, except as provided in RCW 70.105D.090. The permits or specific
federal, state or local requirements that the agency has determined are applicable and that are
known at the time of entry of this Order have been identified in Section 3.6 of the CAP, attached
as Exhibit D.

2. Pursuant to RCW 70.105D.090(1), Fred Meyer is exempt from the procedural
requirements of Chapters 70.94, 70.95, 70.105, 77.55, 90.48, and 90.58 RCW and of any laws
requiring or authorizing local government permits or approvals. However, Fred Meyer shall
comply with the substantive requirements of such permits or approvals. The exempt permits or
approvals and the applicable substantive requirements of those permits or approvals, as they are
known at the time of entry of this Order, have been identified in Section 3.6 of the CAP, attached
as Exhibit D.

Fred Meyer has a continuing obligation to determine whether additional permits or
approvals addressed in RCW 70,105D.090(1) would otherwise be required for the remedial
action under this Order. In the event either Ecology or Fred Meyer determines that additional
permits or approvals addressed in RCW 70.105D.090(1) would otherwise be required for the
remedial action under this Order, it shall promptly notify the other party of its determination.
Ecology shall determine whether Ecology or Fred Meyer shall be responsible to contact the

appropriate state and/or local agencies. If Ecology so requires, Fred Meyer shall promptly
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consult with the appropriate state and/or local agencies and provide Ecology with written
documentation from those agencics of the substantive requirements those agencies believe are
applicable to the remedial action. Ecology shall make the final determination on the additional
substantive requirements that must be met by Fred Meyer and on how Fred Meyer must meet
those requirements. Ecology shall inform Fred Meyer in writing of these requirements. Once
established by Ecology, the additional requirements shall be enforceable requirements of this
Order. Fred Meyer shall not begin or continue the remedial action potentially subject to the
additional requirements until Ecology makes its final determination.

3. Pursuant fo RCW 70.105D.090(2), in the event Ecology determines that the
exemption from complying with the procedural requirements of the laws referenced in
RCW 70.105D.090(1) would result in the loss of approval from a federal agency that is
necessary for the State to administer any federal law, the exemption shall not apply and Fred
Meyer shall comply with both the procedural and substantive requirements of the laws
referenced in RCW 70.105D.090(1), including any requirements to obtain permits.

R. Indemnification

Fred Meyer agrees to indemnify and save and hold the State of Washington, its
employees, and agents harmless from any and all claims or causes of action for death or injuries
to persons or for loss or damage to property to the extent arising from or on account of acts or
omissions of Fred Meyer, its officers, employees, agents, or contractors in entering into and
implementing this Order. However, Fred Meyer shall not indemnify the State of Washington nor
save nor hold its employees and agents harmless from any claims or causes of action to the
extent arising out of the negligent acts or omissions of the State of Washington, or the employees
or agents of the State, in entering into or implementing this Order.

IX. SATISFACTION OF ORDER
The provisions of this Order shall be deemed satisfied upon Fred Meyer’s receipt of

written notification from Ecology that Fred Meyer has completed the remedial activity required
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by this Order, as amended by any modifications, and that Fred Meyer has complied with all other
provisions of this Agreed Order.
X, ENFORCEMENT
Pursuant to RCW 70.105D.050, this Order may be enforced as follows:

A. The Attorney General may bring an action to enforce this Order in a state or
federal court.
B. The Attorney General may seek, by filing an action, if necessary, to recover

amounts spent by Ecology for investigative and remedial actions and orders related to the Site.
C. Tn the event Fred Meyer refuses, without sufficient cause, to comply with any
term of this Order, Fred Meyer will be liable for:
1. Up to three (3) times the amount of any costs incurred by the State of
Washington as a result of its refusal to comply; and
2. Civil penalties of up to twenty-five thousand dollars ($25,000) per day for
each day it refuses to comply.
D. This Order is not appealable to the Washington Pollution Control Hearings Board.
This Order may be reviewed only as provided under RCW 70.105D.060.
Effective date of this Order: 5/ / I f’;/ /&

Fred Meyer Stores, Inc, STATE OF WASHINGTON,
DEPARTMENT OF ECOLOGY

Robert Currey-Wilson “Robert W. Warren, P.Hg, MBA

Vice President Section Manager

Portland, Oregon Toxics Cleanup Program

Northwest Regional Office

4818-7014-0174, v, 1
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Exhibit B

Legal Description of Property

Tax Account No.
122301-2-091-2000

RESULTANT PARCEL E OF BOUNDARY LINE ADJUSTMENT
RECORDED UNDER AUDITORS FILE NO. 3200204 DESCRIBED AS
THAT PORTION OF THE NORTHWEST QUARTER OF THE
NORTHWEST QUARTER OF SECTION 12, TOWNSHIP 23 NORTH,
RANGE 1 EAST, WILLAMETTE MERIDIAN, IN KITSAP COUNTY,
WASHINGTON, DESCRIBED AS FOLLOWS: BEGINNING AT A POINT
ON THE EAST LINE OF THE WEST 220.00 FEET OF SAID NORTHWEST
QUARTER, 55.00 FEET DISTANT SOUTHERLY FROM THE NORTH
LINE OF SAID NORTHWEST QUARTER; THENCE ALONG SAID EAST
LINE SOUTH 02°18'00 WEST, 143.00 FEET TO THE SOUTH LINE OF
THE NORTH 198.00 FEET OF SAID NORTHWEST QUARTER; THENCE
ALONG SAID SOUTH LINE, NORTH 88°04'42 WEST, 175.00 FEET TO
THE EAST LINE OF THE WEST 45.00 FEET OF SAID NORTHWEST
QUARTER; THENCE ALONG SAID EAST LINE NORTH 02°18'00 EAST,
118.16 FEET TO THE BEGINNING OF A CURVE TO THE RIGHT,
HAVING A RADIUS OF 25.00 FEET; THENCE ALONG SAID CURVE
THROUGH A CENTRAL ANGLE OF 89°37'18 , AN ARC LENGTH OF
39.10 FEET TO THE SOUTH LINE OF THE NORTH 55.00 FEET OF SAID
NORTHWEST QUARTER; THENCE ALONG SAID SOUTH LINE SOUTH
88°04'42 LAST, 150.16 FEET TO THE POINT OF BEGINNING. >>
SUBJECT TO EASEMENTS, RESTRICTIONS. RESERVATIONS, AND
COVENANTS OF RECORD.
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1.0

1.1

INTRODUCTION

This Remedial Investigation (RI) Report summarizes work performed by Fred Meyer
Stores, Inc. (Fred Meyer) and others at the Fred Meyer Property Port Orchard service
station located at 1900 SE Sedgwick Road in Port Orchard, Washtngton (Site), shown
in Figure 1.

Site Background

Site investigation and remediation efforts have been conducted since June 1990 to
address gasoline-impacted soil and groundwater present at the site. Efforts were
prompted by a discovery in 1990 revealing gasoline-range petroleum hydrocarbon
impacts in doanradient domestic drinking water wells located west and southwest of
the property across Bethel Road S.E. Impacts are attributed to a leaking underground
storage tank (UST) operated by Texaco, who previously owned the property (AMEC,
2009b). Benzene, toluene, ethylbenzene, and xylene (BTEX) and gasoline-range
organics (GRO) concentrations in soil and groundwater samples collected from the site

historically have exceeded Ecology's Model Toxics Control Act (MTCA) Method A

cleanup levels (AMEC, 2005a).

An onsite remediation system including a light non-aqueous phase liquid (LNAPL)
recovery system, an air-sparge/soil-vapor-extraction (AS/SVE) remediation system, an
effluent soil vapor treatment unit, and a mechanism to inject hydrogen peroxide into
shallow groundwater were instailed and operated by Ecology from July 1985 through
April 1998. Active remediation efforts were ceased once recoverable LNAPL was
removed and the lateral extent of gasoline-impacted groundwater was I:mlted o within
the property boundaries (AMEC, 2009b).

Fred Meyer purchased the property in 1999 following Phase | and Phase li
Environmental Site Assessments (ESAs) performed by GN Northern, Inc. of Kirkland,
WA (GN, 1998; GN, 1998). Between 1999 and 2001, the property was redeveloped
with a new Fred Meyer branded fueling station (referred to on construction documents
as Pad C). Fred Meyer retained AMEC in 2000 to conduct additional site
characterization, indicating gasoline-impacted groundwater was still present beneath

' the western margins of the property and extended off property within the adjacent

Bethel Road SE right-of-way (ROW). AMEC expanded the AS/SVE network in March
2000. The system was operated nearly continuously between March 2000 and June
2001. Additional monitoring wells were installed during this time to replace damaged
or destroyed monitoring wells. The AS groundwater treatment system was inactivated
in August 2002 as a resuit of damages incurred during construction of the Fred Meyer
fueling station. The SVE system was operated at limited capacity after damage
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around June 2001 during expansion of the Bethel Road SE and SE Sedgwick Road
ROWSs adjacent to the property. During June 2006, further damage to the SVE
system'’s above ground components resulted in the SVE being inactivated. By
February 2009, the dual AS/SVE in-sifu treatment systems had been rebuilt and
reactivated. Quarterly groundwater monitoring has been conducted at site wells since
2001 (AMEC, 2009b).

Fourth Quarter 2009 groundwater monitoring results indicated GRO detections of -
1,320 micrograms per liter (ug/L) in monitoring well MW-103, exceeding the MTCA
Method A cleanup level of 800 pg/L. Constituents including ethylbenzene, total
xylenes, isopropylbenzene, n-propylbenzene, 1,2 4-trimethylbenzene, 1,35-
trimethylbenzene, 4-isopropyltoluene, and n-butylbenzene were detected in
groundwater samples coliected from site wells (AMEC, 2010b).

Remedial Investigation Objectives
Previous site investigations conducted to date were intended to:

s Delineate the horiiontai and vertical extent of hydrocarbon impagts to soil and
groundwater beneath the site; '

« Characterize the extent of petroleum impacts to groundwater located to the west of
the property and underlying Bethel Road SE;

+ Recover free product from site monitoring wells, and

» - Evaluate hydrocarbon constituents continuing to exceed MTCA Method A cleanup
levels in soil and groundwater at the site. Method A levels were selected since the
site was subject to relatively routine cleanup actions based upon relatively few
hazardous substances.

This Rl is intended to comply with Washington Administrative Code (WAC) 173-340-
350 in fulfiliing the following objectives:

e Summarize previous investigations conducted by Fred Meyer and others at the site
to date, and ‘ :

e Provide adequate site characteriéation based on previous investigation results to
support cleanup action alternative development and evaluation under WAC 173-
340-360 through 173-340-390.

For the purposes of this report, remedial investigation efforts were conducted at the
site between 1999 and 2009. Interim remediation efforts previously were conducted
by Ecology at the site between 1991 and 1999; and by Fred Meyer between 2001 and
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2006. In February 2009, AMEC on behalf of Fred Meyer restored and reactivated the
current in-situ remediation system.

General Site Information

Project title: Remedial Investigation: Fred Meyer Property, 1900 SE
" Sedgwick Road, Port Orchard, Washington, Ecology Site ID
#96424236

- Project coordinator: .~ Name: Mr. Russ Olsen, MPA; State of Washington

Department of Ecoiogy, Voluntary Cleanup Program Unit
Supervisor

Address: Northwest Regional Office
3190 160th Avenue SE
Bellevue, WA 98008

Phone number: (425) 649-7038

Facility iocation: The property is located at 1900 SE Sedgwick Road at the southeast
corner of the intersection of Sedgwick Road S.E. and Bethel Road S.E. in Port
Orchard, Kitsap County, Washington 98366. The legal description for the property is:
a portion of the Northwest Quarter of the Northwest Quarter of Section 12, Township
23 North, Range 1 East, Willamette Meridian. Figure 1 shows the approximate
property location relative to surrounding properties and vicinity physical features.

The property is bounded to the south by the northwest entrance driveway to Fred
Meyer, to the west by the Bethel Road SE ROW, to the north by the SE Sedgwick
Road ROW, and o the east by the Fred Meyer store parking lot (Figure 2).

The Site extends from the current Fred Meyer property to the southwest across Bethel
road and includes portions of the Warrington, Peterson, Tripp, Beatty, and Beckwell
properties. Figure 4 depicts the extent of the Site.

The site vicinity is characterized by residential and commercial properties, open fields,
and wooded areas. A BP-branded gasoline service station is located to the north
across S.E. Sedgwick Road and an operating Chevron-branded service station is
located to the northwest across the intersection of S.E. Sedgwick Road and Bethel
Road S.E.
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2.0

2.1

Facility dimensions: The current property consists of an area approximately %2 acre in
extent. The Fred Meyer-branded fueling station facility (Pad C) is located in the
northwest corner of a larger Fred Meyer Store property.

Present owner and operator: The property is currently owned and operated by Fred
Meyer.

Chronological listing of past owners and operators and operational history: Section 3
of this report presents a discussion of previous property owners and operators in
addition to the operational history.

Report Organization
This report is organized by section:

« Section 1 - Introduction

s Section 2 - Study Area Conditions
« Section 3 - Site Area Conditions

» Section 4 - Risk Assessment

« Section 5 - Conclusions and Recommendations
STUDY AREA CONDITIONS

This section describes physical conditions within the site vicinity, including a
discussion of the regionai geology and physiography, hydrogeology, air conditions,
natural resources and ecology, hazardous substance sources, and reguiatory
classifications.

Regional Physiography and Geology

Port Orchard is located in Kitsap County on the Sinclair inlet of the Puget Sound and
within the Kitsap Peninsula. Physiographic conditions throughout the county are
described as being relatively consistent and attributed to glacial remnants (described
below). The vicinity is characterized by hills and ridges . The site slopes to the
southwest with approximate ground surface elevations above mean sea level ranging
between 320 and 300 feet (Figure 1). The average annual precipitation for Port
Orchard is approximately 54 inches (City Information, 201 0).

Geologic deposits encountered regionaily throughout Kitsap County represent the
Tertiary through the Quaternary Periods. Bedrock deposits comprised of basalt and
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andesite were deposited during the Tertiary, typically in a northwest-southeast trend.
These deposits also are found interbedded with marine sedimentary deposits due to
sea level fluctuations and lava flows. Marine sediments also were deposited on top of
voleanic rocks during the Cligocene and Miocene. Northwest-southeast trending folds
that formed during the late Miocene were subsequently eroded during the early to
middle Pliocene. The present Puget Trough formed during the late Tertiary (late
Pliocene) during uplift of the present Cascade and Olympic ranges. Sedimentary
deposits accumulated in the lowland Trough during the late Pliocene and throughout
most of the Pleistocene (Quaternary Period) due to erosion and depositional events
and several advances of glacial deposition. Materials consist of fine-grained silt and
clay and coarser grained sands and gravels (Garling, M.E., Molenaar, D., and others,
1965).

The Kitsap Peninsula, in the center of the Puget Lowland, has been glaciated
repeatedly during the last 2 million years. Geologic maps of the region indicate the
surface geology in the site vicinity generally is comprised of Quaternary Vashon age
glacial deposits. Observed thickness ranges from a few feet to over 100 feet in upland
regions. Subsurface conditions encountered at the site during advancement of
boreholes and monitoring wells and described in Section 3 below are consistent with
the regional geology.

Hydrogeology
Regional Hydrogeology

Over 80 percent of domestic water supply in Kitsap County is provided by groundwater
resources according to the Kitsap Public Utility District (GeoEngineers, 20086). .
Recharge to shallow groundwater is primarily from precipitation and shallow
groundwater levels typically rise and fall with seasonal changes in rainfail. Rainfall is .
generally greatest between October and March. Groundwater levels in the Western
Washington area tend to rise from October through March and to fall from April
through September. Near-surface soils in this vicinity generally consist of Vashon-age
deposits. The hydrogeologic units typically consist of the shallow aquifer, the Vashon
till confining unit, and the Vashon aquifer. These units are commonly heterogeneous
and locally discontinuous; Kahle (1998) provides the following descriptions and ranges
of unit thickness typically found in areas of Kitsap County:

+ Shallow aquifer (Qvr) — This discontinuous unconfined aquifer consists of sand,
gravel, and sitt and generaily ranges from about 10 to 40 ft in thickness (with an
average of 25 ft), where encountered. It is composed mostly of recessional outwash,
but may include younger stream, beach, or landslide deposits.
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* Vashon till confining unit (Qvt) ~ This low-permeability unit consists of compacted and
poorly sorted silt, sand and gravel, although it may contain local water-bearing lenses
of sand and gravel. This unit generally ranges from about 10 to 100 ft in thickness, with
an average encountered thickness of 45 ft.

* Vashon aquifer (Qva) — This aquifer consists of well-sorted sand or sand and gravel,
with lenses of silt and clay. Most of the unit is unconfined; however, it is confined
locally where it is fully saturated and overlain by till. The unit typically ranges from
about 20 to 200 ft in thickness, with an average encountered thickness of about 100 ft,
Most of the wells in the area tap this aquifer.

A groundwater divide separates flow toward the north into Blackjack Creek from the
south toward Burley Creek (Garling, M.E., Molenaar, D., and others, 1965).
Regionally, groundwater flow within the site vicinity would be expected to discharge to
the north, toward Sinclair Inlet.

Local Hydrogeology

Locally, shallow groundwater near the site appears to flow toward the west or
southwest based upon review of available groundwater elevation data. _This flow
direction is consistent with topographic conditions near the site and the observed
historical plume direction from the site. The hydraulic gradient observed between site
monitoring wells MW-109 and MW-111 is typically 0.10 vertical feet per lateral foot
(ft/ft) based upon data collected in January 2010 (AMEC, 2010b), as shown in

Figure 3. Groundwater is observed within the sand deposits across the site at depths
typically between 15 and 25 feet below ground surface (bgs) (AMEC, 2000a).
Groundwater levels observed at the site appear to vary with seasonal precipitation
events,

Surface Water and Sediment

A small creek was identified near the site “flowing southward along the east side of
Bethel Road” during an initial investigation (Ecology, 1891). The closest mapped
creek appears to be Blackjack Creek, located approximately one-half mile
downgradient from the site (Figure 1). The majority of streams within the vicinity,
including Blackjack Creek, ultimately drain into Sinclair Inlet, located to the north of the
site. No surface water features or stream sediment appear to be present onsite,
AMEC’s literature search performed in March 2010 did not reveal any documented
impacts to nearby surface water features or sediment as a result of contaminated
groundwater migration or transport from the site.
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Air

Hazardous substance release into the air is not anticipated at the site since all of the
impacted soil is now paved.

Natural Resources and Ecology

All of Kitsap County in addition to portions of Mason and Pierce Counties and Vashon
Island in King County are included within the Water Resource Inventory Area (WRIA)
15. WRIA focus is on managing watershed resources. The site is located within the

Blackjack Creek watershed (Kitsap County, 2007a).

In March, 2010, AMEC searched available online Kitsap County Department of
Community Development databases for natural resource and ecology designations
within the site vicinity. information reviewed included surface water and wetland
features and critical aquifer zones with the following results:

« The site appears to be in an area designated as having wetland potential based
upon the presence of hydric soiis (Kitsap County, 2007b). GN Northern, Inc.
collected three surface water samples (SW-1, SW-2, and SW-3) from standing
water during Phase 1l ESA efforts conducted in 1998 to the southeast of the
immediate site vicinity (GN Northern, Inc., 1999).

« The site also appears to be located within a Category One designation for aquifer
protection, meaning the potential is high for “certain land use activities to adversely
affect groundwater”. The site appears to be surrounded by a Category Two
aquifer, indicating this area may provide recharge to aquifers that either currently
serve or are planned for potable water supply and susceptible to contamination
based upon the type of land use activity (Kitsap County, 2007¢).

Hazardous Substance Sources

Ecology identified potential human health risks associated with exposure to site
groundwater and soil media containing elevated levels of benzene, xylene, and Vtotal
volatile petroleum hydrocarbons. These risks included:

s Ingestion of groundwater from the site in nearby drinking water wells: and Ground
water at this Site is classified as potable and a potential drinking water source.
Consequently the cleanup levels must be protective of drinking water uses.

o Dermal exposure to and/or inhalation of contaminated soil.during excavation
activities by site workers (Ecoiogy, 1991). The property and adjacent properties
that comprise the Site do not meet the MTCA definition of an industriai property.
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Consequently unrestricted land uses with direct contact and residential exposure
must be considered. In addition, a TEE is needed to determine if soil cleanup
levels protective of terrestrial species are needed. '

Since Ecology's initial investigation and subsequent site cleanup efforts, the
occurrence of these constituents has been reduced to on property locations in the
vicinity of monitoring welt MW-103. Although no longer a risk to downgradient
domestic well users, remediation of these on-property areas of residual petroleum

impact is necessary to achieve MTCA Method A cleanup standards.

A description of the extent of hazardous constituents (concentrations and lateral and
vertical extent) present in soil and groundwater beneath the site is provided in Section
3 below. | . ' S o

SITE AREA CONDITIONS

Remedial investigations to collect data necessary to adequately characterize the site
for purposes of developing and implementing an appropriate cleanup action alternative

~ have been conducted since a May 31, 1990, when a complaint was received by the

Kitsap County Health Department concerning possible petroleum contamination in a
domestic drinking water well west of the property at the Tripp residence (4940 Bethel
Road SE, Port Orchard, Washington} (Figure 4). Visual analysis of water sampled
from the well on June 1, 1990 confirmed the presence of a light sheen floating on the
water surface and an odor typical of petroleum hydrocarbons. A subsequent
investigation led by Ecology identified the source of the groundwater contamination
plume as a historical release from an UST system associated with a former Texaco
service station which operated to the east of the affected residences. Since discovery
of petroleum hydrocarbons in the Tripp residence well, a six-phased investigation of
site conditions has been conducted, including the installation and operation of two
Separate remediation systems to recover free product and reduce contaminant
concentrations in soil and groundwater. Periodic monitoring of groundwater conditions
was initiated during 1991 and has been conducted on a quarterly basis since 2000.
The investigations and interim remedial actions conducted at the site include:

s Aninitial assessment of soil and ground water conditidns conducted by the
“Washington Department of Ecology (Ecology) between June 1990 and March 1991
{Ecology, 1991). '

» Operation of on-site remediation systems involving free product reéovery and air
sparging/soil vapor extraction (AS/SVE) by Ecology between July 1995 and April
1998 (Ecology, 1998).
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o A Phase | Environmental Site Assessment (ESA) of the property and adjacent
parcels proposed for development into a Fred Meyer store by GN Northern during
October 1998 (GN Northern, 1998).

« A follow-up limited Phase Il ESA Site Assessment conducted by GN Northern
during January 1998 which included additional soil and groundwater
characterization in the vicinity at the property (GN Northern, 1999).

» Additional investigations by AMEC Earth & Environmental, Inc, (AMEC) to further
assess the magnitude and extent of soil and groundwater contamination and
installation of a new AS/SVE remediation system between June 1999 and May
2000 (AMEC, 2000a).

« Activities conducted by AMEC to replace groundwater monitoring wells lost during
construction of the Fred Meyer store and restoration of the remediation system
during August 2008 and February 2009 (AMEC, 2009).

+ Periodic monitoring of groundwater conditions by Ecology between 1991 and 1998,
- followed by regular quarterly monitoring of groundwater condltlons from 2000 to
the present time by AMEC. - : :

. Historical well construction details and cumulative soit and groundwater énaiytical

results are summarized in Tables 1, 2, and 3, respectively. The locations of various
borings and monitoring wells completed o characterize the nature and extent of
gasoline-related compounds in soil and groundwater are shown in Figures 4 through
10. Borehole logs and well completion details are provided in Appendix A. Each
phase of investigation is further summarized below. : :

Groundwater Contamination Assessment, Washington Department

-of Ecology (Ecology, 1991)

Domestic Water Supply Well Investigation

Between June 1990 and March 1991, drinking water samples were collected from the
Tripp residence well, along with six additional and nearby domestic water supply wells
(the Sommers, Beatty, Warrington, Peterson, Beck and Evans residences), and
analyzed for the presence of BTEX compounds. The last samples coilected from the
Tripp and Peterson residence wells were also evaluated for total petroleum
hydrocarbons (TPH) (alternatively referred to as GRO).

Benzene, total xylenes, and GRO were detected in the samples collected from the
Tripp well at maximum concentrations of 320 ug/L, 270 pg/L, and 130 pgiL,
respectively. Benzene, tofal xylenes, and GRO were also detected in the Peterson
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residence well, which is focated north of the Tripp residence, at maximum
concentrations of 38 pg/L, 16 ug/L and 93 uglL, respectively. The Tripp and Peterson
residences were subsequently supplied with bottled water, and during late August
1980, both residences were equipped with filtration systems to remove petroleum
hydrocarbons from well water.

Initial Monitoring Well Network

An eight-well network of groundwater monitoring wells (MW-1-D, MW-1-S§, MW-2-D,
MW-2-S, MW-101, MW-102, MW-103, and MW-104) was installed by Ecology to
characterize subsurface soil and groundwater conditions. During October 1990, deep
and shallow paired monitoring wells were installed to approximate depths of 40 and 80
feet bgs, respectively, at the southwest corner of the former Texaco service station
(MW-1-D and MW-1-S) and near the southeast corner of the Tripp residence (MW-2-D
and MW-2-8). During May 1991, monitoring wells MW-101, MW-102, MW-103, and
MW-104 were installed. Monitoring wells MW-101 and MW-102 were installed to
approximately 80 feet bgs on the Beck and Tripp properties, respectively. Monitoring
wells MW-103 and MW-104 were instalied to depths of 30 and 40 feet bgs,
respectively, at the former Texaco-branded service station. More specifically,
monitoring well MW-103 was installed near the western boundary of the property, and
monitoring well MW-104 was installed near the northwest corner of the property close
to the intersection of SE Sedgwmk Road and SE Bethel Road. Soil samples collected
at various depths from the monitoring well borings were analyzed for the presence of
GRO and BTEX compounds. Groundwater samples collected from the completed
monitoring welis were also evaluated for the presence of GRO and BTEX compounds.

Assessment results indicated GRO and BTEX compounds were present in soil and
groundwater at concentrations greater than MTCA Method A cleanup levels. The
maximum concentration GRO in soil (3,700 milligrams per kilogram [mg/kg]) was
detected in soil sampled from boring MW-103 at 17.5 feet bgs (Figure 5). BTEX
compounds were also detected in soil from boring MW-103 (at 17.5 feet bgs) at
concentrations of 0.210 mg/kg, 19 mg/kg, 33 mg/kg, and 200 mgl/kg, respectively. The
MTCA Method A cleanup levels for GRO and BTEX compounds in soil are 30 mg/kg,
0.03 mg/kg, 7 mg/kg, 6 ma/kg, and 9 ma/kg, respectively. in groundwater, the highest
concentrations of GRO and BTEX compounds were detected in samples collected
from monitoring wells MW-1-D and MW-103 (Figure 4). In these welis, concentrations
of GRO and BTEX compounds in groundwater ranged from 2,400 to 22,000 pg/L, 280-
2,200 pg/L, 4.9-3,900 uglL, 5-11 ug/L, and 200-6,800 ug/L, respectively. The MTCA
Method A cleanup levels for GRO and BTEX compounds are 800 pg/L., 5 pgiL, 700
Hg/L, 1,000 pg/l, and 1,000 pg/L, respectively. No evidence of LNAPL at the site was
reported by Ecology during the initial groundwater assessment.
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Based on results of the groundwater contamination assessment, Ecology identified the
likely source of the groundwater contamination plume which had affected the domestic
water wells as a historical release from a UST system associated with the former
Texaco service station that was operated at the property. The approximate extent and
concentrations of GRO and BTEX compounds in the groundwater contaminant plume
during the early 1990s are described in Figure 4. The Texaco service station
reportedly closed during September 1988, and the tanks were removed during
December 1988. Ecology further concluded that results of tank tightness tests and
leak detection monitoring well sampies at the BP Mini-Mart (located across S.E.
Sedgwick Road from the site) indicated that a release had not occurred at the BP Mini-
Mart and that the BP Mini-Mart was not the source of the contaminated groundwater
observed at the Tripp and Peterson water wells.

Remediation - Progress Report Summary, Washmgton State
Department of Ecology (Ecology, 1998)

Product Recovery and Initiai AS/SVE Remediation System

Ecology operated an on-site remediation system from July 1995 through April 1998.
The remediation system consisted of a LNAPL recovery system to address free
product detected during 1993 in monitoring well MW-103, a network of air sparging
(AS) wells to add oxygen fo and flush contaminated groundwater, a soil vapor
extraction (SVE) well system to recover petroleum hydrocarbons from affected soil, a
catalytic oxidizer to treat AS/SVE system off gas, and a mechanism to inject hydrogen
peroxide into groundwater. The product recovery system consisted of a four-inch
diameter extraction well (i.e., monitoring well MW-103) which was equipped with a
floating skimmer pump connected to a 300-galion aboveground storage tank.
Monitoring well MW-103 also was designed to act as the main vapor extraction well.
The AS system consisted of four sparging wells (SP-1, SP-2, SP-3 and SP-4) installed
around the extraction well to flush and clean contaminated groundwater. Available
details concerning the Ecology AS/SVE system are described in Figure 2.

In a progress report summary, Ecology reported the on-site remediation system
recovered a total of approximately 19 gallons of LNAPL and approximately 4,600
pounds of petroleum hydrocarbons before being deactivated during Aprit 1998.
Ecology reported all LNAPL was removed from the site prior to the system's
deactivation. Performance data for the AS/SVE system indicated most of the
contamination in soil was removed with only residual soit contamination remaining in
place. Still need compliance sampling to support this supposition. Also need a graph of
the recovery rate and concentrations over time. Results of groundwater monitoring
conducted by Ecology from May 1991 through February 1998 showed a steady decline
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in contaminant concentrations in peripheral wells with the groundwater plume
restricted to the site in the area around the extraction well (i.e., monitoring well MW-
103) where LNAPL was once present. For example, the GRO and benzene present in
groundwater samples collected from the Tripp residence well decreased from 450 to
120 pg/L and 140 to 2.1 pg/L, respectively, between January 1992 and February 1998.
Residual concentrations of GRO (120 pg/L) were detected samples collected during
1998 from the Tripp well and monitoring well MW-2-S.

Phase | and Limited Phase Il Environmental Site Assessments, GN
Northern (GN Northern, 1998, 1999) -

Borings BH-15 and BH-15A

During October 1998, GN Northern conducted a Phase | Environmental Site
Assessment (ESA) on behalf of Fred Meyer for the property (i.e., Parcel 023-2003)
and 17 other parceis proposed for redevelopment as a Fred Meyer store, Based on
results of the Phase | ESA, GN Northern recommended a limited Phase 1| ESA be
conducted to further evaluate soil and groundwater conditions in the vicinity of the
former Texaco service station as well as off-property areas where heating oil USTs,
septic drain fields, potential asbestos and iead containing buiidings, and other garbage

- and debris were identified as being of potential concern.

A total of 18 borings (borings BH-1 through BH-1 9) were completed by GN Northern
during January 1999. Two of the borings, BH-15 and BH- 15A, were advanced to
depths of 15 and 22 feet bygs, respectively, in the vicinity of monitoring weil MW-103 to
evaluate the effectiveness of Ecology's previous cleanup activities at the site (F|gures
6 and 7). Assessment results for borings BH-15 and BH-15A indicated gasoline
related compounds remained in soil and groundwater in the vicinity of monitoring well
MW-103 at concentrations exceeding MTCA Method A cleanup levels. Specifically,
GN Northern found BTEX compounds and GRO in groundwater collected from 22 feet
bgs in boring BH-15A at concentrations of 130 Hg/L, 120 pg/L, 530 pg/L, 5,000 pg/L,
and 41,000 pg/L, respectively. Concentrations of GRO and BTEX compounds
detected in soil collected from 21 feet bgs in boring BH-15 were 17,000 mg/kg, 12
mg/kg, 39 mglkg, 89 mg/kg and 280 mg/kg, respectively. Neither BTEX compounds
nor GRO were detected in soil sampled from 15 feet bgs in boring BH-15 at
concentrations exceeding the method detection limits.
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Subsurface Exploration and Remediation System Installation
Report, AMEC Earth & Environmental, Inc. (AMEC, 2000a)

AMEC conducted additional investigations at the site between June 1999 and May
2000 to further assess the magnitude and extent of remaining gasoline-impacted soil
and groundwater beneath the site. The investigations involved soil and groundwater
sampling in direct-push borings to identify areas where residual concentrations of
gasoline related compounds required remediation and testing a network of vapor test
wells to evaluate the effectiveness of SVE technology at the site. Based on results of
the sampling conducted in the direct-push borings and SVE testing, AMEC installed a
new AS/SVE system to replace the previous system installed and operated by Ecology
(Figure 2).

Direct-Push Borings BH-20 through BH-25 and Vapor Test Wells VP-1 through
VP-6

Durmg July 1999, direct- push bormgs BH-20/20A through BH-25 and vapor test wells
VP-1 through VP-6 (Figure 7) were advanced to depths ranging between 18 and 36
feet bgs beneath the site. Selected soil samples were screened for the presence of
VQCs in the field using a photo ionization detector (PID). Maximum VOC readings
were observed in borings VP-1 and VP-2 at depths ranging between 10 and 14 feet
bgs. Gasoline odors were also noted in soil cuttings from borings VP-1 (at 13 to 23
feet bgs) and VP-2 (14 to 22 feet bgs). Groundwater samples were coliected from all
the borings using a 4-foot stainless steel screen and péristaitic pump after sufficient

" groundwater was purged from the borings. Soil and groundwater samples collected

during the July 1999 subsurface investigation were analyzed for the presence of GRO
and BTEX compounds. More specifically, soil samples collected from near the
soil/water interface in borings BH-20 through BH-25, VP-1 through VP-3, and VP-6

- were anaiyzed. Groundwater samples collected from these bormgs as well as from

borings BH-20A and VP4, were analyzed as well.

Concentrations of GRO exceeding the MTCA Method A cleanup level (30 mg/kg) were
detected in soil collected at 6 feet bgs in boring BH-20 (6,500 mg/kg) and 4 feet bgs in
borings VP-1 (2,100 mg/kg) and VP-2 (2,200 mg/kg). Detectable levels of benzene
were not found in any of the July 1999 soil samples. Toluene, ethylbenzene and total
xylenes were detected at concentrations of 65 mg/kg, 65, mg/kg and 390 mg/kg,
respectively, in soil sampie from 6 feet bgs in boring BH-20. These concentrations
exceed the respective MTCA Method A cleanup levels for soil (7 mg/kg, 6 mg/kg, and
9 mg/kg). The gasoline additives EDB, EDC, and MTBE were not detected at
concentrations exceeding the method reporting limits As noted elsewhere the MRL for
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EDB is insufficient to demonstrate compiliance with the cleanup level. GRO and BTEX
compound concentrations in soil during 1999 are described in Figure 7.

In groundwater, concentrations of GRO exceeding the MTCA Method A cleanup level
(800 pg/L) were detected in samples from borings BH-20A (78,000 pg/l), BH-22
(1,410 pg/L), VP-1 (47,000 pg/L) and VP-2 (8,200). Benzene was also detected in
groundwater sampled from BH-20 (15 pg/L) and BH-20A {200 pg/L) at concentrations
exceeding the MTCA Method A cleanup level (5 pg/L). The concentrations of toluene
(8,700 pgfL), ethylbenzene (2,400 pg/L) and total xylenes (14,000 pg/L) detected in
groundwater from boring BH-20A also exceeded MTCA Method A cleanup levels
established for these compounds (1,000 ug/L, 700 ug/L., and 1,000 Hg/L respectively).
Ethylbenzene and total xylenes were aiso detected at concentrations exceeding the
MTCA Method A cleanup levels in groundwater sampled from borings VP-1 and VP-2.

Additional Monitoring Well Installation - MW-105, MW-1 06, MW-107, and MW-108

During November 1999, monitoring wells MW-105, MW-1 08, MW-107 and MW-108

{Figure 8) were installed to expand the coverage provided by the initial network of
monitoring wells installed at the site by Ecology during 1990 (i.e., MW-1-D, MW-1-8,
MW-103, and MW-104). Monitoring well MW-105 was installed approximately 30 feet
to the east and cross gradient from monitoring well MW-103. Monitoring wells MW-
106, MW-107, and MW-108 were installed downgradient from monitoring weil MW-103
along the southwest corner of the former Texaco service station boundaries.
Groundwater samples were collected from the newly installed monitoring wells as well
as from existing monitoring well MW-103 during March 2000. The samples were
evaluated for the presence of GRO, BTEX compounds, and gascline additives
ethylene dibromide (EDB), ethylene dichioride (EDC) and methy! tert-butyl ether
(MTBE).

GRO were detected in groundwater sampled from monitoring well MW-103 at a
concentration (47,000 pg/L) which exceeds the MTCA Method A cleanup level (800
Hg/L) for groundwater. Benzene was not detected in any of the groundwater sampies
evaluated from the March 2000 sampling event. Concentrations of toluene (450 pg/L),
ethylbenzene (1,200 pg/L), and total xylenes (7,900 pg/L), however, were detected in
the groundwater sampie collected from monitoring well MW-103. The gasoline
additives EDB, EDC, and MTBE were not detected at concentrations exceeding the
method reporting limits in any of the groundwater samples evaluated during the March
2000 sampling event.

Replacement AS/SVE Remediation System
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During July 1999, AMEC conducted a SVE feasibility test to determine if SVE was an
appropriate remediation technology to implement at the site. The feasibility test
involved instailing six temporary SVE test wells (VP-1 through VP-6) near the
northwest corner of the site. A blower was connected to induce a subsurface vacuum
on a single extraction well while the effects were monitored in the vapor test wells.
Results of the testing indicated SVE would be an appropriate and effective remediation
technology to apply at the site. An effective radius of influence of a single vertical SVE

- extraction well was estimated to range between 35 and 45 feet. This information was
used to design a replacement remedlatlon system for the site whtch included SVE as a
remediation component, -

A remediation system consisting of 10 in-situ AS weils (AS-1 through AS-10) and five
_new in-situ SVE wells (VE-1 through VE-5) was instailed at the site. Construction of
the system began during November 1999, and the system was activated during March
2000. The AS wells were located throughout the site in areas of suspected and
detected residual groundwater coritamination. Five of the AS wells were installed
vertically to a depth of approximately 35 feet bgs and screened between 30 and 35
feet bgs. The remaining five AS wells were installed at an angle of approximately 45
degrees off from vertical to depths of 30 to 35 feet, with the bottom most 7.5 feet being

- screened. Three of the SVE wells were installed vertically to a depth of 15 feet bgs,
with the boftom 7.5 feet screened. The two remaining SVE wells were installed at an
angle of approximately 45 degrees off vertical to a total depth of 15 feet bgs. The
bottom 10 feet of the angled SVE wells was screened. A remediation compound was
constructed near the northeastern corner of the facility in which system components -
related to the AS/SVE system and related emissions controls were located. Available
details concerning the replacement AS/SVE system are described in Figure 2.

A follow-up groundwater sample was collected from monitoring well MW-103 to
evaluate whether the system was effectively sparging groundwater and recovering
significant concentrations of gasoline-related compounds during May 2000. The
groundwater sampie was analyzed for the presence of GRO, BTEX compounds, EDB,
EDC, and MTBE. GRO were detected in the follow-up groundwater sample at a
concentration of 3,900 ug/L. Benzene was not detected at a concentration greater
than the method reporting limit. Toluene, ethylbenzene, and total xylenes were
detected at concentrations of 18.3 pg/L, 33.2 pg/l., and 594 pgiL, respectively. The
detected concentration of GRO exceeds the MTCA Method A cleanup level; however
the detected GRO concentration was substantially less that observed prior to
activation of the new remediation system.

Conclusions
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Based on results of the investigations and remedial actions conducted at the site
between November 1999 and May 2000, AMEC concluded the extent of the
groundwater contaminant plume had diminished substantially relative to that of the
eariy 1990s, with the remaining contamination generally confined to on property and in
the immediate vicinity of Pad C (i.e., the portion of the new Fred Meyer store focated in
the vicinity of the former Texaco service station). The approximate extent and
concentrations of GRO and BTEX compounds observed in groundwater at the

_ conclusion of AMEC's additional investigations at the site during 1999 and 2000 are

described in Figure 8. GRO and benzene were not detected by AMEC in borings
located west of or downgradient of boring BH-21 which is located anng the western
boundary of the property.

The results of the follow-up May 2000 groundwater samp!ing also indicated the
replacement AS/SVE system installed by AMEC was effective in removing gasoline-
related compounds from groundwater beneath the site. The concentrations of GRQ in
groundwater sampled from monitoring well MW-103 during May 2000 decreased by
more than 80% relative to results of the March 2000 sampiing event (i.e., from 47,000
Mg/l to 3,900 pg/L). Substantial decreases were also observed for BTEX compounds
between the March and May 2000 sampling events. As observed in a previous
sampling event, the gasoline additives EDB, EDC, and MTBE were not detected at
concentrations exceeding the method reporting limits.

Restoration of Groundwater Monitoring Well Network and

Remediation System, and Fourth Quarter 2008 Monitoring Results,
'AMEC Earth & Environmental, Inc. (AMEC, 2009)

Four phases of investigation and maintenance work were completed by AMEC
between August 2008 and February 2009 to restore the network of groundwater
monitoring wells and AS/SVE remediation system at the site. Several monitoring wells
(MW-104, MW-106, MW-107, and MW-108) were inadvertently destroyed and the
AS/SVE system damaged during 1999/2000 redevelopment activities at the site. The
first phase of work was conducted during August 2008 and involved soil and
groundwater sampling in additionai direct-push soil borings to assess residual
hydrocarbons remaining in place and to locate new groundwater monitoring wells to
take the place of those that were destroyed. Four replacement groundwater
monitoring wells (monitoring wells MW-108A, MW-109, MW-110, and MW-11 1) were
subsequently instailed as part of a second phase of work conducted during Cctober
2008. Groundwater from the newly and previously installed wells was then sampled
and analyzed as part of a third phase of work conducted at the site during January
2009. Lastly, a fourth phase of work was completed during February 2009 and
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included replacement of miscellaneous components of the AS equipment
{compressors, pressure tank, and condensate trap) and reactivation of the dual
AS/SVE treatment system.

Direct-Push Soil Borings - B1 through B12, B14, and B15

The first phase of work was conducted during August 2008 and involved fourteen
direct-push soil borings (B1 through B12, B14, and B15) advanced to 22 to 36 feet bgs

" at various locations around the site (Figure 8). Soil and groundwater samples were
collected from the borings to evaluate residual hydrocarbon impacts to soil and the
magnitude and extent of the identified groundwater plume beneath the site as well as
to the west under Bethel Road SE. Borings B-11, B-12, and B-14 were conducted

- within the central portion of the groundwater plume to evaluate conditions in the source

area. Borings B-1, B-2, B-3, B-4, B-7, B-8, and B-9 were advanced within Bethel Road
SE ROW. These seven borings were placed to evaluate the nature and extent of
impacted groundwater in the cross and down-gradient directions to the west and
southwest, Lastly, borings B-5, B-6, B-10, and B-15 were advanced within the site
boundaries to the south of the plume to evaluate the nature and extent of impacted
groundwater in the cross-gradient direction to the south. Boring B13 was not
completed because of conflicts with underground utilities,

Three soil samples collected from borings B1, B2, and B7 at depths ranging between
20 and 26 feet bgs were analyzed for the presence of GRO, diesel-range organics
(DRO), and VOCs including BTEX compounds, EDB, EDC, MTBE, and naphthalene.
None of the evaluated analytes were detected at concentrations exceeding the method
reporting limits. Groundwater samples collected from borings B3 through B7, B10
through B12, B14, and B15 were also evaluated for the presence of GRO, DRO,
and/or VOCs including BTEX compounds, EDB, EDC, MTBE, and naphthalene. GRO
were detected groundwater sampled from borings B-12 and B-14 at concentrations of
2,000 pg/t and 1,100 pg/L, respectively. DRO were detected in groundwater sampled
from borings B-3, B-6, Duplicate (B-6) and B-14 at concentrations of 140 pg/L, 100
pg/L, 64 ug/L and 710 pgiL, respectively. The concentrations of GRO detected in the
B-12 and B-14 groundwater samples and DRO detected in the B-14 sample exceed
the MTCA Method A cleanup levels for GRO (800 pg/L) and DRO (500 pg/L) in
groundwater.

One or more VOCs were detected in groundwater sampled from borings B-12 and B-
14. Benzene was detected at a concentration of 880 pg/L in the groundwater sample
from boring B-12. Ethylbenzene was detected at a concentration of 4.2 pg/L in
groundwater sampled from boring B-14. Total xylenes were detected in groundwater
sampied from borings B-12 and B-14 at concentrations of 9.0 pg/l. and 2.2 g/l
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respectively. The benzene concentration detected in groundwater from boring B-12
exceeds the MTCA Method A cleanup level for benzene (5 ug/L) in groundwater.
EDB, EDC, MTBE, and naphthalene were not detected.

Replacement Groundwater Monitoring Wells - MW-108A, MW-109, MW-110, and
MW-111

Based on resulits of the direct-push assessment, new groundwater monitoring wells
MW-1Q8A, MW-109, MW-110 and MW-111 (Figure 8) were installed during October
2008 to replace wells (MW-104, MW-108, MW-107, and MW-108) that were
inadvertently damaged during 1999 and 2000 site redevelopment activities (i.e.,
installation of the Fred Meyer branded service station and expansion of adjacent
roadways). Specifically, monitoring well MW-108A was installed approximately 6 feet
to the north of former well MW-108 and was placed to monitor potential movement of
contaminants downgradient and to the south. Monitoring well MW-109 was installed
approximately 60 feet to the southeast of former well MW-104 and was placed as an
upgradient well to confirm the interpreted eastward extent of the plume boundary.
Monitoring well MW-110 was installed approximately 70 feet to the northeast of former
well MW-106 and was placed to evaluate plume conditions in the northwestern portion
of the site. Lastly, monitoring well MW-111 was instailed approximately 38 feet to the
west of former well MW-107 and was placed to monitor potential movement of
contaminants in the downgradient direction (fo the southwest). Depths of the
replacement monitoring wells ranged between 30 and 40 feet bgs, with groundwater
encountered at depths ranging between 20 and 33 feet bgs.

Four soil samples collected from the newly instalied monitoring well borings were
analyzed for petroleum hydrocarbon identification by NWTPH-HCID, with a follow-up
analysis for GRO and BTEX compounds on the soil sampie coilected from boring MW-
110 at a depth of 20 to 25 feet bgs. GRO were detected in the soil sample at a
concentration (300 mg/kg) exceeding the MTCA Method A cleanup level (Figure 9).
Benzene was not detected at a concentration exceeding the method detection limit.
Toluene (0.85 mg/kg), ethylbenzene (2.0 mg/kg) and total xylenes (5.3 ma/kg) were

- detected at concentrations less than the respective MTCA Method A cleanup levels.

Groundwater Quality Monitoring - Existing Network and New Monitoring Weils

During January 2009, a third phase of work involved collection of groundwater
samples from the four new monitoring (monitoring wells MW-1 08A, MW-109, MW-110
and MW-111} and two of the pre-existing wells {monitoring wells MW-103 and MW-
105). The groundwater samples were analyzed for the presence of GRO and VOCs
including BTEX compounds, EDC, EDB, MTBE, and naphthalene. GRO and BTEX
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groundwater results are summarized in Figure 10. GRO were detected in groundwater
sampled from monitoring well MW-103 and MW-110 at concentrations of 202 ug/L and
10,900 pg/l., respectively. The GRO concentration detected in groundwater sampled
from MW-110 exceeds the MTCA Method A cleanup level. BTEX compounds were
detected at concentrations less than MTCA Method A Cleanup Levels in groundwater
sampled from monitoring wells MW-103 (ethylbenzene at 0.620 ug/L, total xylenes at
4.38), MW-109 (benzene at 1.51 pg/L), and MW-110 (ethylbenzene at 251g/L, total
xylenes at 938 pg/l.). EDB, EDC, MTBE, and naphthalene were not detected in any of
the samples at concentrations exceeding the method reporting limits,

Replacement AS/SVE Remediation System Upgrades

Beginning in August 2002, the AS component of the groundwater freatment system
became inoperative as a result of damages incurred during construction of the Fred
Meyer branded fuel station. The SVE system was operated at a limited capacity
during this period. In June 20086, the SVE system became completely inoperative
following further damage to its aboveground components.

An assessment of the combined AS/SVE system was conducted during June 2008.
Following the assessment, two new SVE blowers, a condensate trap, and two rebuilt
AS compressor heads were installed. The AS/SVE systems were reactivated during
February 2009. Shortly following system startup, AMEC measured and/or recorded
vacuum pressure, air velocity and vapor level (using a PID) in each SVE conveyance
line, as well as flow rate in each AS conveyance line. Based on the measured vapor
levels and volumetric flow rates, the AS/SVE system was removing volatile petroleum
constituents from the subsurface at an average caiculated rate of approximately 0.9
pounds per day (lbs/day). ’ '

Conclusions

Soil samples from only one boring (monitoring well MW-110) contained GRO at
concentrations exceeding the MTCA Method A cleanup level. Monitoring well MW-110
is located at the northwestern corner of the site near the intersection of Bethe! Road
and Sedgwick Road. The results of soil field screening and chemical testing indicate
that a relatively localized area of gasoline-impacted soil remains at an approximate
depth of 20 feet bgs within the immediate vicinity of monitoring well boring MW-110
(Figure 9). The analytical resuilts also suggest the edge of the GRO and benzene
groundwater plume has been defined with the extent limited to western edge of the site
and under what is now Bethel Road SE. The approximate extent and concentrations
of GRO and BTEX compounds observed in groundwater during AMEC’s 2008/2009
investigations at the site are described in Figure 8. The decreases observed in
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concentrations of GRO and BTEX compounds in groundwater from 1999/2000 (Figure

-6) to 2008/2009 (Figure 8) indicate operation of the AS/SVE, even at a reduced

capacity as a result of damages incurred during construction, resulted in continued
reductions of GRO and BTEX concentrations in groundwater beneath the site.

Additional Groundwater Sampling and Analysis

Additional groundwater sampling and analysis, beyond that associated with the initial
assessment and subsequent remedial investigations, have been conducted by
Ecology and AMEC in the existing and expanded network of groundwater monitoring

-wells since the early 1990s. After sampling the initial network of monitoring wells

during 1991, Ecology conducted periodic groundwater sampling and analysis in
selected wells of the initial monitoring well network during 1993, 1997, and 1998
(Ecology 1998). Beginning in 2000, AMEC initiated regular quarterly groundwater
sampling and analysis, with groundwater conditions being monitored in the expanded
network and replacement monitoring wells through the fourth quarter 2009 (AMEC,
2000b - 2009).

Overall, a decrease in concentrations of GRO and BTEX compounds has been

- observed in groundwater beneath the site since the activation of the replacement

AS/SVE system during March 2000 and subsequent efforts to restore and reactivate

* the system 2008/2008. The concentrations of GRO detected in groundwater sampled

from monitoring well MW-103 decreased from 47 ;000 pg/L in March 2000 to levels less
than the MTCA Method A cleanup level during four out of the last five quarterly
sampling events. Concentrations of GRQ, benzene and toluene have also historically
been detected at concentrations exceeding the respective MTCA Method A cleanup
levels in groundwater sampled from monitoring well MW-105, which is located
approximately 30 feet east-southeast of monitoring well MW-103. The detected
concentrations of these compounds in monitoring well MW-105, however, have all
decreased to levels less than the respective MTCA Method A cleanup levels over the
last eight quarterly sampling events. Likewise, the elevated concentrations of GRO
and benzene detected in newly installed monitoring wells MW-110 and MW-109,
respectively, have also decreased to levels less than the MTCA Method A cleanup
levels during recent monitoring events, likely in response to reactivation of the AS/SVE
system during February 2009. Naphthalene was last detected at concentrations
exceeding the MTCA Method A cleanup level in groundwater sampled from monitoring
well MW-103 during 2001 and 2002. The MTCA Method A level for naphthalene is
160 La/L.

Based on the resuits of the quarterly groundwater monitoring conducted on site since
2000, the residual impacts to groundwater appear to be limited to a relatively small
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area in the vicinity of monitoring wells MW-103 and MW-110. GRO and BTEX
compounds have generally not historically been detected in groundwater sampied from
downgradient or cross gradient monitoring wells MW-108, MW-107, MW-108, MW-
108A, or MW-111. The most recent resuits of groundwater monitoring conducted
during 2008 and 2010, which show the recent downward trend in GRO and BTEX
compound concentrations and further restriction of the groundwater plume, are
described in Figure 10,

Summary of Nature and Extent of Contamination

A former Texaco-branded service station operated at the site until September 1988.

A release from a UST'system associated with the former service station was identified
by Ecology during 1990 as the source of petroleum hydrocarbons detected in domestic
drinking water supply wells located west of the site. Initial investigations in the vicinity
of the source area, near where the UST system was buried showed up to 3 feet of
NAPL present on top of groundwater in monitoring well MW-103. Concentrations of
GRO and BTEX compounds were detected in soil and groundwater at concentrations
exceeding the MTCA Method A cleanup levels (Figures 4 and 5).

In the vicinity of the source area, GRO were detected in soil at concentrations

-exceeding the MTCA Method A cleanup level and ranging up to 3,700 mg/kg in soil

sampled between 7.5 and 17.5 feet bgs in monitoring well borings MW-103 and
MW-104. Concentrations of toluene, ethylbenzene, and total xylenes were detected in
soil at concentrations ranging up to 19 mg/kg, 33 mg/kg, and 200 mg/kg, respectively.
Early concentrations of GRO and benzene detected in groundwater sampled from
monitoring weli MW-103 ranged up to 22,000 pg/L and 860 ug/L, respectively.
Elevated concentrations of GRO (up to 17,000 pgfL) and benzene (up to 2,300 pg/L)
were also detected in groundwater sampled from monitoring well MW-1-D, which is
located approximately 90 feet south of monitoring well MW-103.

.When discovered, the contaminated groundwater plume extended downgradient

approximately 500 feet to the southwest. Concentrations of GRO and benzene
exceeding the MTCA Method A cleanup levels were detected in groundwater at
maximum concentrations of 450 pg/L and 320 pgiL, respectively, in the Tripp
residence well, which is located approximately 480 feet from the source area. GRO
and benzene were not detected in groundwater sampled from monitoring well MW-101
which is located approximately 100 feet beyond the Tripp residence well. The lateral
extent of contamination of the groundwater plume is estimated to range between 300
to 350 feet based on the low detected concentration of GRO (93 pg/L) and absence of
BTEX compounds in groundwater sampled form Peterson residence well, along with
the absence of both GRO and BTEX compouinds in groundwater sampled from
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monitoring wells MW-2-S and MW-2-D. The downgradient and lateral extents GRO
and benzene in the groundwater plume soon after discovery are depicted in Figure 4,

Interim remedial actions conducted at the site since 1995 included the operation of a
free product recovery system and two separate AS/SVE systems. The systems were
successful in removing a significant amount of petroieum hydrocarbon mass adsorbed
to subsurface soil beneath the site and resuited in substantial reductions in both the .
extent of the groundwater contaminant plume and the associated concentrations of
GRO and BTEX compounds present within the plume (Figures 4, 6, and 8).
Measurable free product has not been observed in any borings or monitoring welis at
the site since November 1999 when 3 feet of product was measured near the source
area in monitoring well MW-103. An absorbent sock was subsequently installed in
monitoring well MW-103 to recover any residual free product, although none has since
been detected. The detected concentration of GRO in groundwater sampled from
monitoring well MW-103 has been reduced by greater than 99% from a maximum
observed concentration of 47,000 ug/L during March 2000 to concentrations ranging
from 202 pg/L to iess that the method reporting fimit (80 to 100 pg/L) during four out of
the five most recent groundwater monitoring events. GRO and BTEX compounds
have not recently been detected in monitoring weils or exploratory borings completed
along the western and at locations further downgradient from the source area.

The extent of the groundwater plume has been rediced to an area iimited to the
northwest corner of the property and bounded by monitoring well MW-110 and boring
B-14 to the northwest, monitoring well MW-109 and boring B-12 to the east, and
monitoring well MW-103 to the south (Figure 10). Recent groundwater monitoring
results suggest the residual concentrations of GRO and BTEX compounds within the
plume are generally less than MTCA Method A cleanup levels. However:
concentrations of GRO and BTEX compounds in excess of the MTCA Method A
cleanup levels may be present in localized areas within the remaining plume and
periodically detected as evidenced by the recent detections of GRO at a concentration
of 1,320 pg/L in monitoring well MW-103 (January 2010) or benzene at a concentration
- of 27.40 pg/L in monitoring well MW-109 (June 2009). The periodic detections of GRO
and benzene at concentrations exceeding the MTCA Method A cleanup levels may be
attributed to fluctuations in the water tabie and the resulting remobilization of residual
contamination trapped in soil at or near the soil/groundwater interface (smear zone).
Continued operation of the AS/SVE system is expected to further reduce the residual
concentrations of GRO and benzene present in groundwater over time. Based on PID
measurements and air flow readings in the SVE exhaust stack, the vapor extraction
system is currently removing less than 0.1 pounds per day of VOCs from the site
vadose zone. |t appears that the SVE system has removed over 1,000 pounds of the
more mobile fraction petroleum contamination since startup in 2000. The remaining
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4.0

4.1

contamination is less volatile and more strongly adsorbed to semi-saturated soil
located between 18 and 20 feet below ground surface. Therefore, biodegradation has
become the dominant factor in treating residual contamination in the smear zone.
Dissolved oxygen (DO) leveis in groundwater have increased from less than 1 mg/L to
approximately 6-8 mg/L in most of the site's monitoring wells since reactivation of the
AS system in February 2009. Increased DO levels in groundwater are expected to
increase the rate of biodegradation of residual petroleum contamination beneath the
site. -

Quality Assurance

Copies of available laboratory analytical reports from remedial investigations and
groundwater monitoring reports are presented in Appendix B for soil analytical resuits
and Appendix C for groundwater analytical results. For earlier studies where
laboratory analytical reports are not available, such as the initial assessment of soil
and groundwater conditions or follow-up groundwater monitoring conducted by
Ecology between 1990 and 1998 (Ecology, 1991), available summary tables from the .
reports were substituted instead. In some instances system details [i.e. air sparge
(AS-1 through AS-10) and vapor extraction (VE-1 through VE-5)], were not available
for Rl report inclusion. Available analytical reports were reviewed by AMEC as part of
the remedial investigation or quarterly groundwater monitoring to assess overall data
quality. Based on these reviews, the analytical data are of acceptable quality for their
intended use.

POTENTIAL RISKS TO HUMAN HEALTH, NATURAL RESOURCES,
AND ECOLOGICAL. RECEPTORS

MTCA requires that site conditions be protective of human heaith, natural resources,
and ecological receptors. The data collected during the remedial investigation and
interim actions previously summarized provide the information necessary to
adequately characterize the nature and extent of contamination currently present at
the site and the associated potential exposure to human heaith and the environment.

Conceptual Site Model

A conceptual site model (CSM) based on the results of the remedial investigations and
interim actions conducted to date is presented in which the physical and chemical data
collected for the site are summarized to describe the known sources of contamination,
the pathways by which the contaminants are likely to move, and receptors potentially
affected by the contaminants present at the site today and as they are reasonably
likely in the future. The conceptual site model will serve as a useful tool used during

4/9/10 . Page 23



Bethel Texaco

1900 SE Sedgwick Road, Port Orchard, Washington
FSID #2614

Remedial Investigation Report

41.1

41.2

4.1.3

development of cleanup aiternatives which are the subject of the cleanup action plan
to be submitted in conjunction with the Feasibility Study.

Hazardous Substances

GRO and related BTEX compounds are the primary COPCs at the site. Low levels of
DRO were detected in groundwater sampled from several borings, but these
detections are believed to be overlap of weathered GRO into the diesel range. The
gasoline additives EDB, EDC, and MTBE were not detected in groundwater coliected
from the source area or at locations down gradient and cross gradient from the source
area, however the laboratory detection limits were not sufficient to defermine if EDB is
present or not at the Site. EDB will have to be monitored during compliance
monitoring to make a final determination. Naphthalene has not been detected in
groundwater at concentrations exceeding the MTCA Method A cleanup level since
2002. : :

Contaminant Sources

There are no continuing sources of hazardous substance releases. All existing
contamination appears to be derived from the historical Texaco UST. system. The
Texaco service station-reportedly closed during September 1988, and its UST system
removed from the site in December 1988. Results of tank tightness tests and leak
detection monitoring well samples collected at the BP Mini-Mart, located across S.E.
Sedgwick Road, and generaily upgradient from the site, indicated the BP Mini-Mart
was not a source of the identified contaminated groundwater plume. Other potential
off-site sources (i.e., heating oil USTs, septic drain fields, potential asbestos and lead
containing buildings, and other garbage and debris) identified during Phase Il ESA
activities for parcels eventually redeveloped into the existing Fred Meyer store do not
extend on to the site and are not considered sources of the identified groundwater
contamination plume,

Contaminated Media

Contaminated media at the site include soil and groundwater. The interim actions
undertaken at the site were successful in removing LNAPL from the site and
substantial reductions of concentrations of GRO and BTEX compounds in soil and
groundwater. The extent of the groundwater plume has been reduced to an area
fimited to the northwest corner of the property where concentrations of GRO, DRO and
BTEX in groundwater are generally less than MTCA Method A cleanup levels. The
periodic detections of GRO, DRO and BTEX compounds (particularly benzene) at
concentrations exceeding the MTCA Method A cleanup levels are attributed to
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fluctuations in the water table and subsequent remobilization of residual contamination
trapped in soil at depths at or near the soil/lgroundwater interface. See cleanup
standards below, especially the point of compliance for solls via the leaching pathway.

Actual and Potentiél Exposure Pathways and Receptors

The Conceptual Site Modef (CSM) consists of potentially complete exposure routes for
current receptors including the incidental ingestion of, dermai contact with, and/or
inhalation of volatiles in affected soil or groundwater by constructionlexcavatlon
workers 1dentiﬂed as current or future potential receptors.

Soif

Cleanup Levels:

Groundwater at this Site has been impacted by the identified releases; therefore soil
cleanup levels based on leaching (protection of groundwater) are appropriate. To
establish soil concentrations protective of groundwater MTCA Method A cleanup levels
were selected.

The Site does not meet the MTCA definition of an industrial property; therefore soil
cleanup levels suitable for unrestricted land use will also need to be considered. For
unrestricted land use, the soil cleanup level is based on the direct contact pathway and
residential use. Again MTCA Method A leveis were selected for this Site.

Points of Compliance:

The point of compliance based on the protection of groundwater is Site wide
throughout the soil profile and may extend below the water table. For soil cleanup
levels based on direct contact, the point of compliance is defined as throughout the
Site from the ground surface to fifteen feet below the ground surface.

Groundwater

Cleanup Levels:

The groundwater at the Site is classified as potable to protect drinking water beneficial
uses. Method A cieanup levels for potable groundwater were selected for this Site.
Note: Method A groundwater cleanup Ievels will be protective of any other exposure
pathway.

Point of Compliance:
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The standard point of compliance for groundwater is throughout the Site from the
uppermost level of the saturated zone extending vertically to the lowest depth which
could potentially be affected.

Additional consideration to off-Site receptors was evaluatéd in November 1999 when
utility cutoff collars were installed down gradient of the subject property, as described
in the Environmental Activities during Sewer Line Construction report (AGRA 1999).

. Stormwater is collected through catch basins and pxped into the municipal storm sewer

located beneath SE Sedgwick and Bethel Road. Stormwater drainage on the roadway
and sidewalk portions of the subject property is conveyed through pipes and/or ditch
before entering a storm detention pond located south of the Site.

No known areas of particular environmental value, such as wetlands or critical habitat,
are present at the Site. The simplified terrestrial ecological evaluation concluded for
the Site indicated that no adverse affects are realized to the off-Site habitat quality or
other urban wildlife species. :

Natural Resou'tces and Ecological Receptors

The property is currently occupied by a Fred Meyer-branded service station, portions
of Bethel Road and SE Sedgwick Road, and associated sidewalks and landscaping.
The service station primarily consists of several lanes for fueling automobiles, an
overhead canopy, and a relatively small building used by the fueling attendants. With
the exception of narrow strips of landscaping along the roadways, the entire site is
paved. Land surrounding the property is developed and utilized for a combination of
commercial/industrial and residential purposes. -

Stormwater is collected through catch basins and piped into the municipal storm sewer
located beneath SE Sedgwick and Bethel Road. Stormwater drainage on the roadway
and sidewalk portions of the site is likely to municipal collectlon poinis. Not true visit
during a storm.

No know areas of particular environmental value, such as wetlands or critical habitat,
are present at the site. A formal terrestrial ecological evaluation has not been
conducted at the site; however, based on the existing site conditions, the habitat
quality at the site is assumed to be low, and the site is unlikely to attract wildlife other
than birds flying overhead or other urban wildlife species.

CONCLUSIONS AND RECOMMENDATIONS

A former Texaco-branded service station operated at the site until 1988. A release of _
petroleum hydrocarbons (gasoline) from a UST system associated with the former
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Texaco service station is the source of a groundwater contaminant plume that, at the
time of discovery during 1990, extended from the property to neighboring residential
properties and domestic water supply wells as far as 480 feet to the southwest. Since
discovery of petroleum hydrocarbons in the residential wells, sufficient remedial
‘investigations have been conducted to adequately characterize the nature and extent
of the release. Interim remedial actions conducted at the site since 1895, including the

- operation of a free product recovery system and two separate AS/SVE systems, have
been successful in removing free product from the site and substantially reducing the
extent of groundwater contaminant plume and the magnitude of gasoline-related
contaminanis present within the plume and in soil near in the vicinity of the source
area.

Resuits of quarterly groundwater monitoring confirm the extent of the groundwater
plume has been reduced to a relatively small area limited to the northwest corner of
the site. COPCs (GRO, DRO and BTEX compounds) in groundwater have generally
been reduced to concentrations less than MTCA Method A cleanup levels in recent -
monitoring events. However, COPC concentrations in excess of the MTCA Method A
cleanup levels may still be present in localized areas within the remaining plume as
evidenced by the recent detections of GRO, DRO and benzene in groundwater
sampled from monitoring wells near the source area. The periodic detection of
COPCs at concentrations exceeding the MTCA Method A cleanup levels during recent
monitoring events is attributed to remobilization of residual COPCs trapped in deep
soil (15 to 25 feet bgs) within a smear zone created by ﬂuctuatlon of the groundwater
- elevation.

Current and reasonably likely future land use at the property is commercialfindustrial,
although it is possible that future use could involve redevelopment of the property as a
residentiai property. Current and future receptors likely include on-property
occupational workers and construction/excavation workers involved with landscaping,
maintenance, construction, or excavation activities. Off-site receptors are not likely to
be affected since the extent of contaminated soil and groundwater is limited to on-
property. Potentially complete exposure routes for current receptors include incidentai
ingestion of; dermal contact with, and/or inhalation of volatiles in affected soil or
groundwater by construction/excavation workers. For future receptors, potentially
complete exposure routes includes these routes, as well as inhalation of volatiles in
indoor air by future residential and occupational receptors should the site undergo
redevelopment. There are no known significant natural resources present at the site.
Based on the existing site conditions, the habitat quality at the site is characterized as
being low and unlikely to attract and sustain wildlife other than typical urban wildlife
species.Continued operation of the AS/SVE system is recommended until
concentrations of COPCs remaining in the groundwater plume beneath the site are
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reduced to levels less than the MTCA Method A cleanup levels. Operation of the
AS/SVE system, and the associated reductions in residual COPC concentrations in
soil and groundwater, will also reduce potential risks to current and future receptors
that may come into contact with site soil and groundwater. Cleanup to the MTCA
Method A cleanup levels will allow for unrestricted site use in the future and no further
actions necessary to ensure protection of human health and the environment.
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1.1

1.2

5M9M1

INTRODUCTION

This Cleanup Action Plan (CAP) has been prepared for the former Bethel Texaco, now
known as the Fred Meyer Properly Port Orchard fueling station focated at the |
southeastern corner of the intersection of SE Sedgwick Road and Bethel Road SE in
Port Orchard, Washington (Figure 1). A.leak from an underground storage tank (UST)

system at the former Texaco-branded service station which operated at the subject
property until 1988 is responsible for pstroleum hydrocarbon impacts to soif and
groundwater at the property and adjacent parce!s located to the southwest, and are
collectively referred to as the Slte

Purpose

The purpose. of this CAP is to present the approach for the rem_ediation of pgtrgleuni
contaminated soil and groundwater, Remedial measures for the impacted meadia were

- gvaluated for the most feasible remedy. Following a brief evaluation of suitable -

remedies, the recommended remedial action is described in detail. Work activities
described in this CAP were designed to reduce human health and ecological risks
associated with the petroleum contaminatéd sail and groundwater to within acceptable
levels and allow for future uses of the Site without further environmental concerns.

Report Organization

This document presents a brief background of the Site, findings of the remedial -

~ investigation (RI}, remedial siternatives consmiered remedial action objectives {RAOs)

and performance criteria, zmpiementation of the selected alternative, and monitoring.

‘Individual sections of the report are as follows:

» Section 1 - Introduction

s Section 2 - Summary of Site Conditions -

o Section 3 - Cleanup Requirements

« Section 4 - Remedial Alternatives Considered
¢ Section § - Selected Site Cleanup Alternatives

« Section 6 - Cleanup Action Implementation and Performance Monitoring

& Section 7 - Implementation Schedule
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SUMMARY OF SITE CONDIT%ONS '

This section presents a summary of ihe S;te condlt:ons as descnbed inthe RI Repon

o (AMEC 20092).

2.1

22

.' Sub;ect Property and Slte Descnpt:on

| ,The Fred Meyer property is Iocated at the southeast corner of the mtersectlon of

Sedgwick Road S.E. and Bethel Road S.E. in Port Orchard, Washington (Figure 1).

= The Leaking Underground Storage Tark (LUST) number assigned by the Washington
' ‘~Department of Eco!ogy {Ecology) for the Site is #200122 ST

For the purposes of ihls report the propetiy consrsts of an approxlmately 0.58-acre

- portion (designated “Pad C" by Fred Meyer) of a larger Fred Meyer Store. The

property is bounded by the northwest entrance driveway to the Fred Meyer Store to

- the south, the Bethel Road SE and SE Sedgwick Road right-of-ways (ROWSs) to the
.~ west'and north, respectively and by the Fred Meyer Store parking lot to the east
- {Figure 2). The subject property is located in the N.W. 1/4 of the N.W. 1/4 of Section

12, Township 23 North, Range 1 East, Willamette Meridian... . -

' The subject property ahd full E:a.teral extent of hisfbricé:!'petrétéu& h:yd'rocarbon impacts
o soll and groundwater encountered at the properly and adjacent parcels located to

the southwest are collectively referred to as the Site. The Site is characterized by

- residential and commercial properties, open fislds and wooded areas. A BP branded
- gasoline service station i is-located across SE Sedgwick Road to the north of the .
- subject property and a Chevron branded service station is located to the northwest
-across the mtersectson of SE Sedgwmk Road and Bethel Road SE.

'Site Background

‘ . ' The Site has been under mvestlgaﬂon and remedfatton for so:l and groundwater

contammat:on since June 1990, at which time Ecology detected elevated levels of
gasoline constituents in domestzc drinking water wells located down gradient of the

. subject property. The soil and groundwater contammat:on was attributed to a historic

release from an underground storage tank (UST) system associated with a Texaco

- service station formerly Jocated on the subject property. in August 1991 Ecology

, conducted a groundwater contamination.assessment at the. subject property and

. adjacent properties to the south. The assessment included the sampltng of domestic

MO

. drinking water wells in the Site and the mstal[at;on of eight monitoring wells (MW-1D,
" MW-18, MW-2D, MW-28, MW-101, MW-102, MW-103, and MW-1 04) to collect soil -

and groundwater samples Ass_e_ssment results indicated ben_zen_e ‘toluene,
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ethylbenzene, and total xylenes (BTEX) and gasoiine-range organics (GRO) in soil
and groundwater at concentrations above Ecology's Model Toxics Control Act (MTCA)

- Method A cleanup levels. Benzene and total xylenes were also detected at elevated

concentrations in two nearby domestic drinking water wells:- Ecology reported the
presence of light non-aqueous phase liquid (LNAPL) in on-Site monitoring wells, The
fikely source of the groundwater contamination plume was identified as a historical
release from a UST system assoc1ated with a Texaco branded service statzon formerty
iocated on the sub;ect property : R -

An on- Slte remedzatzon system mstalted by Ecology eperated from Juiy 1995 through
Aprif 1898 (Ecology, 1998). ‘The remediation system consisted of a LNAPL recovery
system, a soil vapor extraction (SVE) system, an air-sparging (AS) unit, an off-gas

“vapor treatment unit, and a mechanisim to inject hydrogen peroxide into groundwater.

~‘Ecology reported its remediation system recovered a total of approximately 19 gallons
- “of LNAPL and approximately 4,600 pounds of petroleum hydrocarbon vapors from the

- Site’s subsurface between 1995 and 1998. All LNAPL reportedly had been removed

: prior to system(s) deactivation in April 1998. Ecclogy stated that the groundwater

plume was restricted to the subject property in the vicinity of monitoring weil MW-103

‘and that gasoline in groiindwater at the domestic drinking water wells had decreased

steadtly smce lnitlation of the remedlatlon system

=GN Northern conducted a Phase| Environmental Site Assessment (ESA) of the

subject and surrounding properties in October 1998, Based on its results, GN

“Northern conducted a limited Phase Il ESA in January 1999, to assess the potential for
- subsurface contamination in the vicinity of suspacted heating oil UST locations at the
subject property. Phase Il ESA assessment results indicated that gasoline remained

in soils and groundwater in the vicinity of the former Texaco service station at

_concentrations exceeding MTCA Method A cleanup levels. A soil and groundwater
~ assessment was conducted southeast from the subject property, in the vicinity of the

suspected heating ofl UST locations, revealed evidence of minor soil and groundwater

~ contamihation, noné of which appeareci to extend oh to the Site. At the request of
" Fred Meyer AMEC conducted a subsurface assessment atihe subject property in the

- v;cmity of the former Texaco service station Ini June 1999, during the initial stages of -
" the construction of a new Fred Meyer store. The assessment involved the completion
“of six direct-push soil borihgs (BH-20 through BH-25), six vapor test wells (VP-1
-through VP-6), and four grotindwater momtormg wells (MW-105 through MW-108).

~ Following feasibility testing, AMEC designed and assisted in the installation of a new

© . AS/SVE system, which was activated in March 2000 (AMEGC, 2000a). During a Site
 visit in Jurie 1999, approximately 1 fiter of LNAPL as GRO was removed from

momtor[ng wall MW-103 by hand bailing. Measurable LNAPL was encountered in
rmonitoring well MW-103 in August and November 1999, at thicknesses of 0.02 and
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0.03 feet, respect;vely An absorbent sock was ;nstaiied in this well to remove
remaining LNAPL.. - : : _

B From August 1999 through March 2000, three. Eco[ogy momtormg wells (MW-1-S,

MW-1-D, and MW-104) were destroyed during construction activities on the subject
property. in addition, AMEC decommissiohed Ecology’s remedlation system in
September 1999, and four Ecoiogy AS wells (SP- 1 through SP- 4) in November 1999,

‘From March through June 2001, three more momtormg wells (MW-106, MW-107, and

MW-108) were destroyed during construction of the Fred Meyer retail fueling center

~ and adjacent Bethel Road paving work. From June 2001 through September 2008,
only monitoring wel[s MW-103 and MW-105 remamed anci were monitored as
' " compliance. potnts on a quarterly basls. In October 2008, four rep!acement
- groundwater. momtoring wells (monltorlng wells MW-108A MW-109, MW-110, and

MW-111) were installed to complete the Site’s comphance monitonng pomt network

- (Figure 2),

: The current m-srtu AS/SVE remedlateon system at ihe sub;ect property was installed

from November 1, 1099 through January 26, 2000 and was activated on March 1,
2000. The system consists of 10 AS wells (AS-1 through AS- ~10), 5 new SVE wells
{VES-1 through VES-5), and an aboveground compound. The in-place components of-
the system were installed throughout the area of expected soil and groundwater

. impact (the western portion of Pad G and the eastern edge of Bethel Road S.E. ). Five

of the AS wells and three of the SVE wells were installed vertically, with the refaining
AS and SVE wells installed at an angle of approximately 45° from vertical (thure 2).
The abovegrotind compound controls and monitors all of the AS and SVE wells, the
SVE air stream, and the SVE filter system. The SVE exhaust stream flows through a
primary and secondary granular activated carbon (GAC) filter array prmr to discharging
into the atmosphere.

The near-surface soils in this viéinity generally consist of Vashon-age deposits. The
hydrogeoiogtc units typically consist of the shallow aqwfer (er) the Vashon fill (Qvt)

" 'conﬁmng unit, and the Vashon aqu;fer (Qva) These umts are commonly

heterogensous and locally dlscontmuous Kahle {1998) prowdes the following
descriptions and ranges of unit thickness typically found in areas of Kitsap County:

- i- Shaifow aquifer (er} This dlscontmuous unconfned aqutfer consists of sand,

_ gravel and silt and generally ranges from about 10 to 40 ftin thzckness (with an
‘average of 25 ft), where encountered. It is composed mostiy of recessmnal
outwash, but may include younger stream, beach, or landslide deposits.

» Vashon till confining unit (Qut) — This low-permeability unit consists of compacted
and poorly sorted silt, sand and gravel, although it may contain local water-bearing
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lenses of sand and gravel.. This unit generally ranges from ahout 10 to 100 ft in
thickness, with an average encountered thickness of 45 ft,

o Vashon aquifer (Qva) — This aquifer consists of well-sorted sand or sand and
"grave! with lenses of silt and clay. Most of the unit is unconfined; however, it is
:confmed local!y where itls fully saturated and overlain by till. The unit typically

ranges from about 20 to 200 ft i in th:okness with an average encountered
_th;okness of about 100 ft. Most of the, wells i in the area tap thls aquer

Shallow groundwater in the wcmtty of the Site generaily is’ encountered at depths of

' less than 30 feet below ground surface (bgs). Measuromenis conducted by AMEC at

the Site from July 1999 through January 2010, indicate shallow groundwater fluctuates -

_ between 15 and 25 feet bgs. Groundwater flow at the Site is expected to be dlreoted
' iowards ihe southwest towards an unnamed tnbutary of BEack;aok Creek

The hydraulic gradaent ohserved between Site monitaring wells MW-109 and MW-111
is typically 0.10 vertical feet per lateral foot (ftfit) based upon data collected in January

2010 {AMEC, 2010).. The average hydraulic conduoﬂwty in the shaliow fill varies
. "‘between 0. 04 and 100 ﬁ!day {Thomas et al 199?) -

Conoeptual Slte Model

‘The Conooptual Site Model (CSM) consssts of potentially complete exposure routes for
- current receptors including the incidental ingestion of, dermal contact with, andfor

- inhatation of volatiles in affected soil or groundwater by construction/excavation

'workers tdentmed as current or future potential receptors

Lo SO”

Cfeanup Levels:

. Groundwater at this Site has been 1mpacted by the identified releases; therefore soll
oleanup levels based on leaching (protection of groundwater) are appropriate. To

establzsh soil coocentrations proteotlve of groundwater MTCA Method A cleanup levels

o were selected.

__‘The Site does not meet the MTCA definition of an industrial property; therefore soil
' :cieanup levels suitab[e for unrestncted land use will also need to be considered. For
“unrestricted land use, the soil c[eanup levelis based on the direct contact pathway and

- ':resrdenhat use. Again MTCA Methocf A !eveis were se[ooted for this Site.

51101114

" Points of Compliance:
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- The point of compliance based on the protection of groundwater is Site wide |
* throughout the soil profile and may extend below the water table. For soil cleanup

levels based on direct contact, the point of complia'nce is defined as throughout the

Site from the ground surface to fifteen feet below the ground surface.

Groundwater

C!eanup Levels:
The groundwater atthe Slle is claesmed as potable to proteot drmklng water beneficial

' __'uses Method A cleanup levels for potable groundwater were selected for this Site.

Note: Method A groundwater cleanup levels will be prolective of any other exposure

B pathway

Pomt of Compliance:

The standard point of compllance for groundwater is throughout the S:te from the
uppermost level of the saturated zone extending vertically to the lowest depth which

could potenllally be affected.

- -Addlt!onal cons:deratlon to off-Slte receptors was evaluated in November 1999 when

utility cutoff collars were installed down gradient of the subject property, as described

. in'the Environmental Activities during Sewer Line Construction report (AGRA 1999).
- Stormwater is collected through catch basins and piped into the municipal storm sewer
- located beneath SE Sedgwick and Bethel Road. : Stormwater drainage on the roadway

and sidewalk portions of the subject property is conveyed through pipes and/or ditch
before entering a storm detention pond located south of the Site. .

- No known areas of particular environmental value, such as wetlands or critical habitat,
‘are present at the Site. The simpiified terrestrial ecological evaluation coneluded for
the Site indicated that no adverse affects are realized to the off-Site habitat quality or

: -other urban wildlife species. D -

. A description of the CSM and receptors potenttally affected by resndual contammatlon
. Is provided in the RI Report.

* CLEANUP REQUIREMENTS

This section presents a summary of the Site conditions as described i in the Rl Report,
(AMEC 2010), The MTCA cleanup regulations prowde that a cleanup action must
comply with cleanup levels for identified COPCs, points of compliance, and applicable
or regulatory requirements, based on federal and state laws (WAC 173-340-71 0).
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-Method A eriteria was selected since the Site was subject to relatively routine cleanup
- -actions based upon-relatively few hazardous substances. The Site cleanup levels,

points of compliance, and the applicable regulatory requirements for the selected
cleanup remedy are briefly summarized in the following sections.

Human Health and Environmental Concerns

The COPGs at the Site may present a hazard to utility or construction workers who

' may come into contact with the petroleum |mpacted soil and/or groundwater during

any deep earth- d;sturbmg actiwty Potential exposure concerns also include direct

~ contact with soil duﬂng use of the Site for residential uses and use of the groundwater

for drinking water Although there aren’t any future development activities anticipated
at the subject property, these activities could expose people to unsafe levels of the
Site contaminants. Cleanup actions that meet MTCA Methad A cleanup standards will
address these potential exposure scenarios.

lndtcator Hazardous Substances

Under MTCA, “indicator hazardous substances” means the subsst of hazardous
substances present at a Site for monitoring and analysis during any phase of remedial

-~ action for the purpose of characterizing the Site or establishing cleanup requirements
~far that Site. Ecology may eliminate consideration of those hazardous substances that
- contribute a small percentage of the overall threat to human health and the

environment at a Site that is contaminated with a relatively large number of COPCé
(WAC 173-340-703). The remaining COPQs can then serve as indicator hazardous
substances for purposes of defining Site cleanup requirements.

- GRO and related BTEX compounds are the primary COPCs at the Site. Low levels of
+- -DRO were detected in groundwater sampled from several borings, but these
- detections appear to be overlap of weathered GRO into the diesei rangs. The

gasoline additives EDB, EDC, and MTBE were not detected in groundwater collected
from the source area or at locations down gradient and cross gradient from the source
area, however the laboratory detection limits were not sufficient to determine If EDB is
present or not at the Site. EDB will have to be monitored during compliance
monitoring to make a final determination. Naphthalene has not been detected in
groundwater at concentrations exceeding the MTCA Method A cleanup level since

12002, In general, GRO and BTEX have been used as the indicator hazardous
substances in subsurface soil and groundwater beneath the Site. Additional

o compilance monitormg may be requtred for DRO and other constltuents consistent

511044

" with the monitormg reqwrements listed in MTCA Table 830-1.
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Cleanup Levels

Cleanup standards consist of 1) cleanup levels that are protective of human heaith and

-~ the environment; and 2) the paint of compliance at which the cleanup levels must be

met. To eliminate receptor exposure to COPCs during Site development activities and
to protect the soil and groundwater, the cleanup levels under MTCA Method A for

‘unrestncted use were se[ected for the Site COPCs

The primary COPCs identified at the Site include GRO and BTEX. While these

- contaminants may not represent the total hazard from this Site, treatment to MTCA

Method A cleanup standards will include the removal of the other petroleum-related
compounds. Historical and current chemical analytical test results for soil and
groundwater are summarized in the Rl Report (AMEC, 2010). - Table 1 presents the list
of COPCs and the assoc:{ated MTCA Method A cleanup leveis -

Pomts of Comphance

Under MTCA, the point of compliance is the point or location on a Site where the
cleanup levels must be attained. In accordance with WAC 173-340-740(6)(d) and

- WAC 173-340-7490(4)(b), the standard point of compliance for the soil and

groundwater cleanup levels is shown in Table 1. As indicated above for soil, the point
of compliance based on the protection of groundwater (leaching) is Site-wide
throughout the sail profile and may extend below the water table. For soil cleanup
levels based on direct contact (both human and gcologic species), the point of

‘compliance is defined as throughout the Site from the ground surface to 15 feet below

the ground surface. The most stringent level is.used. In this case the Method A level ’
would be throughout the soil proﬂle

For groundwater the standard pomt of compliance is throughout {he Site from the
uppermost level of the saturated zone extending vertically to the lowest depth which
could potentially be affected. The extent of the groundwater plume has been reduced

- to an area limited to the northwest corner of the property where concentrations or GRO

and BTEX in groundwater are generally less than MTCA Method A cleanup levels.
The periodic detections of GRO and BTEX compounds (particularly benzene) at

concentrations exceeding the MTCA Method'A cleanup levels are attributed to

fluctuations in the water table and subsequent remobilization of residual contamination
trapped in soil at depths at or near the vadose zone/groundwater interface. Down
dradient monitoring wells-MW-108A and MW-111, located wuthm the Bethei Road SE
ROW, serve as off-property monitoring po;nts ' '
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Remedial Actioh Objectives

‘The overall remedial action objective (RAQ) is to protect human health and the
. environment. RAQs form the basis for developing and evaluating remedial actions

because the selected remedy must meet Site-specific RAOs:-

The purpose of the fo!loWiﬁé éb_bréviatgd S portion of the CAP is té evaluate cleanup

glternatives and technologies gccording to MTCA rules contained in WAC 173-340- .
360. Included in MTCA are minimum criterla for cleanup alternatives, preference for
permansent cleanup alternative, and the process.for making these decisions.

. The RAOs cénsist of:

¢ Protect current and future résidential exposure to sof contaminants.

¢ Protect current and future beneﬂcial use of groundwaier by attamlng groundwater
cleanup levels. Ty .

. Attam cleanup levels and within a reasonable time frame,

_+ Continue to operate to implement the interim remedial actaon meastire to mest the

cleanup levels indicated or until IRAM is ho longer effactively achieving progress
towards cleanup and final selected remedial action is approved and implemented.

e 'Attatn TPH cieanup ievets in 301! and groundwater at the Site

“The remedlai ob;ectwes can be achleved by elzmananng or mitlgattng exposure

pathways fo hiumans and by eliminating or reducing petro[eum hydrocarbon

. concentrations in Site soit and groundwater

Apphcable Regu!atory Requxrements

- In addition to the cleanup standards deveioped fhrough the MTCA process, other

regulatory requirements must be considered in the selection and implementation of the
cleanup action. MTCA requires the cleanup standards to be “at least as stringent as

all appiicable state and federal laws” [WAC 173-340-700(6)(a)]. Besides establishing

minimum requirsments for cleanup standards, applicable federal, state, and local laws
and ordinances may also impose certain technical and procedural requirements for

: perform:ng cleanup actions. These requirements are described in WAC 173-340-710.

The followzng reguiat:ons apply to the SGI3 and groundwater media at the Site, the
health and safety of workers conducting cleanup actions at the Site, and the wastes
gensrated by the cleanup action:




Feasibility Study and Cleanup Action Plan
Bethel Texaco
1900 SE Sedgwick Road, Port Orchard, Washlngton

FSiD #2614

“The final disposition of the petroleum-impacted soil originating from the Site will be
evaluated using Ecology’s Guidance for Remediation of Petroleum Contaminated

Soils under WAC 173-340 and -360 (1995)
The Department of Labor has pubhshed final rules (29 CFR Part 1810.120, March

6, 1990) that amend the existing Occupational Safety and Health Administration
{OSHA) standards for hazardous waste operations and emergency response.

Within the State of Washington, these requirements are addressed in WAC 295-
843, Hazardous Waste Operatlons These regulations apply to the activities to be
performed at this Site as remediation, or cleanup, under the Federal Resource
Conservataon and Recovery Act of 1976 and/or the MTCA. The protocols
described in a health and safety pian are designed to ensure complfance with state
and federal regufatmns governing worker safety on hazardous waste sites, and the

‘protection momtormg requtrements of the MTCA found at WAC Chapter 173-340-

410,

The Port Orchard Mummpa} Code Titie 16 “Land Use Reguiatory Code” is required

- forany development and building: permitting at the Site.

51011

‘Water Quality - The federal Water Pollution Control Act {a.k.a., the Clean Water

Act [CWA]) created programs for permitting wastewater discharges to surface
water or {o publicly owned treatment works (POTWs). Related Washington
regulations are found in WAC 173-220. Discharge of wastewater, ‘such as

-condensate from a SVE system, to a POTW is ‘considered an off-Site activity.

Remedial responses including discharges to a POTW muist compiy with National.
Pretreatment Program regulations as well as local POTW requirements.

Recovered groundwater is not currently discharged to the iocal POTW, butitis
considered later in this report as a potential remedial technology component of
remedial action alternatives. Through the Underground Injection Controf (UIC)
program, Safe Drinking Water regulations also controf the discharge of water, such
as treatment solutions, into aquifers. Washington UIC regulations are found in
WAC 173-218.

Air Quality - Applicable for Site excavation work that could generate dust. Controls
wouid need to be in place during construction (e.g., wetling or covering exposed
soils and stockpiles), as necessary, to meet the substantive restrictions on off-Site
transport of airborne particulates by the local agency. In addition, regardiess of
whether any VOCs are emitted during treatment, air quality must be considered in
accordance with the 1990 Amendments to the Federal Clean Air Act 40 CFR part -
70 and Washington Clean Air Act contained in WAC Chapter 173-401.

General Environment - SEPA applies to cleanup actions that may affect the .
environment. MTCA cleanup actions are not exempt from SEPA procedures and

10
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Ecology is required fo use a SEPA checklist to determine if a proposed cleanup
action will or will not have a significant adverse impact on the environment. if
Ecology determines that there is no impact, Ecology issues a Determination of
Nonsignificance (DNS) or a miligated DNS with conditions.

+ Manitoring Well Network - Ecology enforces rules for the construction,
- maintenance, and abandonment of monitoring and other types of wells in
Washington (WAC 173-180), including |nject|on wells.

REMED!AL ALTERNATIVES CONSiDERED

) ; :_Th_as sectron_summanzes the‘cleanup tec_hnologles_and.a!ternatiVes considered, and
the basis for selection of the site-wide remedy. For the purposes of evaluating the

Site-wide remedial strategy, each of the technologies were considered

individua!ly, assuming full-scale implementation of the remedial alternative in -

year 1998; since that was the time period in which the original remediation
system was destroyed and the magnitude and éxtent of impacted sofl and
groundwater defined. It should be'noted, however, that an IRAM system, consisting

- of an AS and SVE system has heen operating periodically at the Site since year 2000.
- Figures 3 and 4 depict the extent of the groundwater and- soil contamination during the
- lime-frame that remedial action was implemented at the Site, as a basis for
- .comparison between all remedial technologies. -

Several remedial alternatives are possible for soil treatment and/lor groundwater

treatment at the Site. Specific technologies identified for impacted soil include the

following:

o Monitored Naiurai Attenuat:on (MNA),

.. Low—permeabzltty cap;

" s Excavation and landfill dtsposa!;

o Excavation and volatilization freatment;

R Excavation and biological treatment;
- Excavation and thermal freatment;
e Excavatlon and soil wash;ng,

® Excavahon and chemtcai treatment

‘o In-situ soll vapor extraction (SVE);

o In-situ biological freatment;

1
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e [n-situ recirculating bioremediation wells;
¢ In-situ soil flushing;

o In-situ thermally enhanced sparging; and

e in-situ chemiqal_trea_tment_.

The techriologies [dentmed for initial screening eva!uatlon for groundwater consisted of

.the following:

¢ “Momtored Nétur’al Attenuation;

o Institutional contm!s and groundwater momtormg,

o Contamment vertlcai barners

o Groundwater recovery and treatment using horizontal weli(s}

K3 "_Groundwater recovery and treatment usmg trench(es), =

- .--» Dual phase extraction;

‘»  Biological treatment’ uslng ORC® to increase dissoived oxygen (DO)

o In-situ air sparging (AS):

s In-situ steam flushing;

o In=situ passive treatment - reactive walls; and

e '!nusﬁu chemzcai oxidation (!SCO) treaiment

Other secondary techno[ogies and engmeermg controls such as ut[hty cut-off collars,

- were evaluated for the Site to specifically address secondary impacts related to soil

4.1

§M0M1

and groundwater treatment. Several of the technologies identified for soil,

groundwater, and specific engineering controls are not suitable to meet the Site-
specific RAO's. Also, limited Site characterization information was available to

evaluate all of the above technologies. Therefore, these technologies were not

included in the next steps required to identify a cleanup aiternative for the Site. The
following section describes site-specific data gaps and also describes addltlonal details
of technology retention. '

Data Gaps

Data gaps exist which may be a limiting factor in evaluation of remedial technologies.
The following are examples of data gaps specific to the Site:

12
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¢ NoAdn

_ e The contaminant release machanism from the UST system is unknown (i.e.,

“quantity, time, and duration).

» Densily and mobrllty of free product that was known to be present at the Site in the
1980’s. ,

o Soil parameters that would affect bioremediation or chemical injection, such as soi

... oxidant demand, presence of petroleum degrading colonies, and mineral content of

soil.

»  Aquifer garameters that would affect pumptng or m;ectson retated technologies,
stich as hydraulic conductlwty ' :

Consideration of these data gaps were used in the selection and screening of the
cleanup action alternatives presented herein. Subsequently, the removal of the
contaminant source (i.e., former Texaco UST system and LNAPL) was considered
paramount in restoring subsurface conditions to levels protective of human health and
the environment. In addltzon the frequency and duration of post-cleanup action
monitored natural attenuation are based on experience and professional judgment.
This effort attempted to strike a balance between reasonably conservative and

'_ optimistic assumptions.

Identification and Development of Cleanup Alternatives

Cleanup technologies identified to address the site-specific RAO identified above are
presented in Table 2. Each of the technologies identified in Table 2 were qualitatively
assessed for effectiveness, implementability, and reasonableness of cost to identify

- which of {he technologies to retain for further analysis. These preliminary screening
* factors are described in Appendlx A Based on specmc advantages the following
- technolog:es ware retamed R - ARSI

. General Response Actmns

o Activity Restrictions
o Ulility Cut-off collars

Pefrdieum Frae Product

o Product Skimming

o Excavation

13
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Petroleum Impacted Soil

: e - Excavation. . _
6 Soif Vapor Ex_tracﬁdn (SVE)

: Petroleam Confammated Groundwater

e Groundwaier Extraction wnth Ex-Sltu Treatment (GWE)
e EAI!’ Sparging (AS) with SVE _ ‘ '

» Monitored NaturatAttenuat;on {(MNA) ..

»  Oxidant Injection with Iron Activated Sodium Persuifate o

The retained technoiog;es wera assembied into three separate cleanup action
*alternatives (Alternative No. 2 through No. 4) that include combinations of the retained
; technologles Altemat[ve No. 1 {No Achon) was mciuded for purposes of comparison
" and does not constitute a cleanup action to unrestncted MTCA Method A cleanup
levels. Cleanup action alternatives were identified by arranging the retained
compenents into sequential treatment approaches designed fo achieve cleanup
- standards. In general, the order of selected alternatives ranks from least likely to meet
- the site-specific RAC within a reasonable time frame (i.e., Alternative No. 1 - No
. Action) to most likely and permanent action (i.e., Al ternatwe No, 4 - Physical
Desiructlon of Groundwater COPCs and Removal of All Accessabie Petroleum-
_ impacted Soil). Table 3 provides descriptions of the cleanup action alternatives, and
. provides additional mformatlon regarding design assumptions, addltionat unknowns
that may affect the design assumptions and advantages and disadvantages
.. associated with each alternative. In accordance with WAC 173- -340-350(8)(b)(i)(A)
. the-cleanup action selection process (i.e., feasibility study) includes at least one
permanent cleanup action alternative to serve as a baseline against which other
.- alternatives are evaluated for the purposes of determ;nmg whether the cleanup action
“selected is permanent to the maximum extent practicable. Alternative No. 4 was
: ;denhfsed as.the "Most Practicable Permanent Cleanup.Action”,

‘An unknown assocraied wsth each cieanup actlon aftematwe is the relafwe stccess,
duration, and frequency of campliance monitoring, if applicable, foi}owmg
. implementation of these baseline cleanup action componenis. . During compliance
.. monitoring, additional reductions of COPC concentrations may occur through natural
- processes sUch as blodegradaiton diffusion, dispersion, hydrolysis, and sorption.
_Natural attenuation can be an effective long-term method for mitigating risks. Typical
goals for MNA are demonstrated decreases in contarninant mass, toxicity, mobility,
volume, or concentrations. Progress towarct natural attenuation is typically

5101 : - 14
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demonstrated through long-term groundwater quality monitoring. - Although a formal
MNA monitoring program has not been included as a component to many of the
alternatives evaluated, natural attenuation may be occurring throughout the period of
compliance monitoring indicated for several of the reniedial alternatives. The actual
occurrence of natural attenuation required at the Site will have an impact on the costs.

Costs were developad for the Site, baséd onthe dééizg“;h'ass'unﬁpt{i"c.)ﬁs tliéted in Table 3.
A summary of the cost breakdown for each of the remedial alternatives is presented in

' Appendix B. The net present value of future costs assoclated with the various

treatment system operation/maintenance and MNA duraiions was’ calcu!ated assumang
an interest rate of 2% after inflation. - Ve nad

Alternaiive"l - No Action

- Altematwe 1 consxsts of no action The assumpt;ons for Aitemative one include
jlnstaliat:on of :nstatutionai controts to restrict currentlfuture groundwater use and

excavatlon actwctaes in the Site, as weli as to decommlssmn the emstmg monitoring

'_welf network at the Site (thura 2)

" Alternative 2 < SVE and GWE

An SVE system woulld be installed that includes the installation of up to six, 10-foot

" deep vertical SVE wells throughout the impacted vadose zone area (Figure 4). Two
: sk:mmer pumps would be‘installed at the Site for free product recovery The SVE
'system design is based on air flow rates of approximately 60 cubic feet par minute
(cfim) at an ‘applied vacuum prassure of 40 inches of water. For groundwater treatment
~the alternative considers the installation of four 4-inch diameter GWE wells along the
* down gradient perimeter of the groundwateér plume prodiicing a total maximum

extracted flow rate of 16 gallons per minute (gpm). Conveyance piping would be

“trenched up to 300 feet (in total length) to route the lines to a common treatment
" compound. ' Extracted soil vapor and groundwater would be treated through adsorption

using GAC vessels (i.e., four-1,000-pound adsorbers for recovered liquids and two
1,000-pound GAC adsorbers for recovered vapors). The treated groundwater would

“be discharged to the mumcnpal storm system under an approveci NPDES discharge
permlt | :

- Alternative 2 assumes that GWE would be performed for a 10-year period with

quarterly groundwater quality monitoring, followed by another 10 years of semiannual

~groundwater quality monitoring before groundwater cleanup levels are achieved,
~ Compliance monitaring would be conducted at the Site for an additional 2 years at 6

15
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wells to verify cleanup levels were achieved at the Site and one round of soil
confirmation sampling, followed by system decommissioning.

Alfernative 3 - AS/SVE

One components of Alternative 3 is the same as Alternative 2, the installation of two

- skimmer purmps for free product removal.. In addition, bentonite utility cut-off walls
- would be installed at up to four locations adjacent to the subject property to reduce the
" potential for constituent migration within shallow perched groundwater along the

existing utifity corridors. The petroleum impacted soil and groundwater would be

- treated through the installation and operation of an AS and SVE.' The AS and SVE

system includes installation of up to 17, 25-foot deep AS wells and six 10-foot deep
vertical SVE wells throughout the impacted soil (Figure 4) and groundwater {Figure 3)
areas. The system would be capable of an injection flow rate of approximately 5 ¢fm
per AS well at up to 10 pounds per square inch of pressure. The SVE system design
is based on air flow rates of approximately 60 cfm at an applied vacuum pressure of 40
in. (water) Conveyance piping would be trenched up te 300 fest (m total length) to
route the lines to a common treatment compound. SVE vapors would be treated
through GAC vessels for the duration of the system operation, anticipated to be up to
10 years to meet the treatment requirements, with two additional years of compliance
monitoring. . One round of soif confirmation, sampling would be performed followed by
system decommissioning.

Alternative 4 - Excavation of Hot Spot Soils and ISCO of Impacted
Groundwater

One component of Alternative 4 is the same as Alternative 3; the implementation of
bentonite utility cut-off walls at up to four locations adjacent to the subject property to

- reduce the potential for constituent migration within shalfow perched groundwater

along the existing utility corridors during remedy implementation.  Soil with elevated
levels of petroleum hydrocarbons near the former Texaco UST system would be
addressed through excavation and off-site disposal. The petroleum-impacted
groundwater area shown in Figure 3 would be treated via the direct injection of a
strong chemical oxidant through an snjectmn network of up to 24 iocattons on 16-foot
centers to depths ranging from 20 to 25 feet bgs :

Oxidant injection assumes roughly 23,000 pounds of iron activated sodium persuifate
during two primary rounds and one polish injection event through permanent wells.
Monitoring events would be performed at the Site after 30 and 45 days following the
two primary events and after 45 and 60 days following the polish round. Following
excavation and treatment, groundwater would be monitored at the Site for two years

16
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- quarterly. Alternative 4 is based on the assumption that the monitoring well network

would be decommissioned after two years of compiiance monitoring and a final round
of soil confirmation sampling. :

_Detatled Evaluatson of Cieanup Actlon Alternatwes

- . This section presents a detalfed analysss of selected remedlai aclion altemahves for

the Site. Each potential remedial action alternative is evaluated according to the

. requirements of using permanent solutions to the maximum extent practicable {(WAC
+173-340-360(5)), providing for a reasonable restoration fime frame (WAC 173-340-
-380(8)), and considering public concerns raised during public comment on the Final

Draft cleanup actlon pian (WAC 173-340-360 (1 0) through (1 3}) Ry

,,.\Evaluatlon Cr;terla .

_ :-'The eva!uatlon crltena consnst of MTCA thresho d reqwrements listed in WAC 173-
. 340(2)(3) and (b)), as well as ‘several cnterza for dlsproportionaie cost analys;s
_described in the fo!iowsng secttons

Threshold Requirements

MTCA cteanup alternatlves must meet four minimum requ:rements A cieanup action
must: : :

~ " Protect human health and the environment;

o Comply with cleanup standards;
e - Gomply with applicable federal and state laws; and

K3 _Provide fdr é:ofﬁpliance monitoring.

“ All of ihe soil and groundwater aiternatives evaluated in this report have been

deve!oped to meet these four m:nlmum reqmrements '

‘ 'Other M TCA Requirements

| Aﬁer meetmg the minimum requnrements MTCA requu‘es that a cieanup action
- alternatwe meet three other requrrements

° Use permanent solutions to the m.aximum extent praéticable;_

Provsde for a reasonable restoratzon ttme frame and

. Consac{er public concems
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MTCA requires permanent cleanup actions to the maximum extent practicable. To
determine if a cleanup action uses permanent soiutions to the maximum extent
practicable alternatives are evaluated using a “disproportlonate cost analyszs” as
specrfled in WAC 173-340-360(3)(8) ;

MTCA D;spropomonate Cost AnaIys:s

.The evaluation of the aiiematwes was based on MTCA S dlspropomonate cost

analysis (DCA) that identifies which of the aiternatives mesting MTCA threshold

requirements is parmanent to the maximum extent practicable. This analysis
c:'ompares the relative benefits and costs of cleanup aiternaii\?es in selecting the .

The seven cnteria used in the DCA as specmed in WAC 173—340—360(2) and (3), are:

S --Protect:veness

s Per_manence

» Cost.

s Long-term effectiveness

¢ Short-term risk management

e -'imp[ementabmty

o Ccnmderahon of pubnc concerns

Costs are disproportionate to benefits if the incremental costs of a more-permanent
alternative is greater than the incremental degree of benefits achieved by that

. alternaﬁve over that af lower cdst altematives.‘ (WAC 173-340(3)(e)(i))

Protectweness An alternative’s ablhty to achieve protectiveness is a key factor.
Overall protectweness includes the degree of overall risk reduction, the time required
to reduce risk and attain cleanup ieve[s and the zmproved overaf[ quaiity of the
environmeént at a Site.

Permanence. The fong-term success of an altemative can be measured by the

“degree to which an alternative permanently reduces the toxicity, mobliliy, orvolume of

hazardous substances, including the originally contaminatéd material and post-
treatment residual materials.

Cost. Cost-considerations include design, construction, and instaiiation costs; the net
present value (NPV) of long-term costs; and agency oversight costs. Long-term costs
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“include operation and maintenance, momtonng, equfpment repfacement and

maintaining institutional controls.

:Long-term'Effectivéness. An alternative’s long ferm effectiveness is based on the

reliability of treatment technologies to meet and maintain cleanup levels, and if using
engineering or institutional controls, on their reliability to manage residual risks. Long
term reliability is aiso influenced by uncertamhes assocrated Wlth potentla! long term

rlsk management

- Short-term R:sk Management Short—term risk evaiuates the risk posed by the

5.0

6.0

5110511

cleanup-action during its implementation (including construction and operation), based
on potential impacts to the community, workers, -and the environment, and the
effechveness and renablhty of protectwe or mmgatlon measures.

{mplementabulty An alternatzve S 1mplementab|hiy is evaiuatad on the basis of
whether it is easy or difficult to implement depending on practical, technical, or legal
difficulties that may be associated with construction and implementation, including
scheduling delays. Implementability also depends upon the ability to measure the -
remedy's effectiveness and its consistency with MTCA and other regulatory
requirements, sl

Consideration of Public Concerns. Potential public concerns, whether from

~ individuals, community groups, local governments, tribes, and federal and state

agencies, about a proposad cleanup alternative are addressed by means of MTCA's.
public involvement process during Ecology's remedy selection process.

© SELEGTED SITE CLEANUP ACTION

Table 4 summarizes the results of the final screening process. Each alternative has

- bsen assigned a numerjcal score relative to the balancing factors. The results of this

numerical scoring process and qualitative evaluation indicéte that Alternative No. 3

. (AS/SVE) Is the most protective, permanent, and effective cleanup action for meeting

the snte-Spemf:c RAD {i.e., meet soil and groundwater MTCA Method A cleanup levels)
within a reasonable timeframe.

‘CLEANUP ACTION IMPLEMENTATION AND PERFORMANCE

MONITORING

The following interim remedial action measures have been xmplemented at the Site fo

: date to-achieve cleanup
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° !mplementahon of Selected Cieanup Action; and

. Complaance monitoring,

' 'VTrhe _'compohents are' deséribed i'n the‘ following sections.
lmptementat;on of tht—:- Selected Cleanup Actlon

- Several components of the sefected c%eanup action have been lmp!emented
- successfully at the Site to achieve Site-wide cleanup. The AS/SVE system and Utmty
-protection activities were lmpfemented as Intenm Remedial Action Measures.

. Intenm Remed:al Actmn Measures

The current m-sztu AS/SVE remedlat{on system atthe subject property was installed
from November 1, 1999 through January. 26, 2000, and was activated on March 1,
2000. The system consists of 10 AS wells (AS-1 through AS-10), & new SVE wells
{(VES-1 through VES-5), and an aboveground ¢ompound. The in-place companents of
the system were instafled throughout the area of expected soil and groundwater

Impact (the western portion of Pad C and the eastern edge of Bethel Road S.E.). Five

of the AS wells and three of the SVE wells were instailed vertically, with the remaining
AS and SVE wells installed at an angle of approximately 45° from vertical (Figure 2).
The aboveground campound controis and monitors all of the AS and SVE wells, the
SVE air stream, and the SVE filter system. The SVE exhaust stream flows through a
primary and secondary granular acilvated carbon (GAC) f:lter array prior {o discharging

_' into the aimosphere

Beginning in August 2002, the AS component of the groundwater treatment system
became inoperative as a result of damages incurred during construction of the Fred

. Meyer branded fuel station. The SVE system was operated at a limited capacity

during this periad.. In June 2008, the SVE system became completely inoperative
following further damage to its aboveground components.

An assessment of the combined AS/SVE system was conducted during a Site visit
during June 2008. ‘Following evaluation of the new Site assessment activities, two
new SVE blowers, a condensate frap, and two rebuilt AS compressor heads were
installed, and the dual AS!SVE systems were reactivated in February 2009. Shortly
following system stariup, AMEC measured andfor recorded vacuum pressure, air
velocity and vapor level (using a PID) in each SVE conveyance line, as well as flow
rate in each AS conveyance line. .
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The restoration of the groundwater monitoring well network and AS/SVE remediation
system involved a series of four sequential phases of work completed by AMEC from
August 2008 through February 2009. The first task or phase of work was conducted in
August 2008 and employed direct-push drilling technology to obtain information

* regarding residual petroleum hydrocarbon impacts to soil and groundwater remaining

from the former Texaco UST system. A second phase of work was conducted in
October 2008 and included the installation of four replacement groundwater monitoring

- wells. ‘A third phase of worlk included the collection. of groundwatsr quality data from

the new monitoring welt network (a total of six wells) in January 2009. The previously

~collected subsurface soil data and groundwater quality data were then used to guide

decisions regarding which components of the AS/SVE remeadiation system to repair
and reactivate. Lastly, a fourth phase of work was conducted in February 2009 and

" included replacement of the AS equipment (compressors, pressure tank, and
' _condensate trap) and reactlvatzon of the dual ireatment system and two new SVE
' blowers (Gast SVE biowers (Modei R?“i OOA—S) '

.Comphanc_e Monitoring

- There are three types of compliance monitoring identifiad for interim or remedial

cleanup actions performed under MTCA (WAC 173-340-410) Protectton
Performance and Compllance Monltonng i

The defmltzon of each is presented below (WAC 173- 340 410 ()

o Protection Monitoring -To conﬂrm that human heaith and the enwronment are

. adequately protected during construction and the operation and maintenance
pertod of an interim action or cleanup action as described in the safety and health
“plan.-

o Performance Monitoring - To confirm that the cleanup action has attained cleanup
standards and other performance standards such as construction quality control
measurements or monitoring necessary to demonstrate compliance with a permit
or, where a permit exemption applies, the substantive requirements of other laws.

» - Confirmation Monitoring - To confirm the long-term effectiveness of the cleanup
- action once cleanup standards and other parformance standards have been
attained. ' '

T 'his cleanup. action involves -all three ‘monit‘oringklype—é. Each type is discussed here.
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Protection Monitoring (Completed)

A site-specific health and safety plan (HASP) was beeh prepared for the Site work _
conducted under the interim cleanup action implemented at the Site that met the

~minimum requirements for such a plan identified in federal (Title 29 CFR, Parts

1910.120, and 1926} and state reguiations (WAC Title 296).

Protection monitoring completed at the Site i'ncluded personal and perimeter air
sampling for VOCs during performance of routine system operation and maintenance.
The frequency of sampling and pencd of monltonng for personai air sampizng was

' establ[shed in the HASP

Performance Monitormg (Ongoing)

The objectwes for performance momtoring are to derhonsttate compliance with the

MTCA cleanup regulations and fo document the Site conditions upon completion of the

“cleanup action. To demonstrate such compliance, the confirmation performance

monitoring activities for soil and groundwater have been conducted to confirm that

- cleanup levels have been achieved. AMEC continues to comipléte Quarterly

groundwater quality monitoring in the Site’s six'compliance monitoring wells, as well as
quarterly operations and maintenance monitoring of the AS/SVE systems.
Groundwater compliance monitoring locations were described in the Restoration of

- Groundwater Monitoring Well Network and Remediatlon System, and Fourth Quarterly
’ 2008 Momtormg Resu[ls Report (AMEC 2009a)

_Soii

- Durmg Octobef'2008 the findihgs of the difect—push aséeéément were used to select

appropriate locations for installing new groundwater monitoring wells MW-108A, MW-

- 109, MW—ﬁO and MW-111 to replace previously existing wells (MW-104, MW-106,
- MW 07 and MW-108) that were inadvertently damaged during 1999 and 2000
_ property redeveiopment activities, Four soil samples collected from the newly installed

monitoring well borings were analyzed for petroleum hydrocarbon identification by
NWTPH-HCID, with follow-up analysis for GRO and BTEX compounds on the soil
sample collected from boring MW-110 at a depth of 20 to 25 feet bgs. GRO were

~detected in ons on-Site soil sample located near the vadose zonelwater interface

(smear zone) at a concentration (300 mg/kg) exceeding the MTCA Method A Cleanup
Level for GRO in soil in monitoring well MW-110 boring completed near the former
Texaco UST system (i.e., source area). Benzene was not detected at a concentration
exceeding the method reporting limit in this source area boring indicating that the
AS/SVE has been effective in removing most of the volatile contaminant fraction.
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- Toluene (0.85 mg/ky), ethylbenzene (2.0 mg/kg) and total xylenes (5.3 mglkg) were

detected at concentrations less than the respective MTCA Method A cleanup levels in
the MW-110 soil sample. Direct-push borings B-11, B-12, and B-14 were conducted
within the central portion of the groundwater plume to evaluate groundwater conditions

“in the source.area. ‘Field screening evidence of minor petroleum impacted soit was

observed in borings B-12 and B-14 between depths of 18 and 22 feet bgs (smear

zone)

Gro undwater :

Groundwater pérformance monitoring has been éonducted guarterly at the éite

monitoring wells since year 2000. Currently, six compliance m_onitcrirjg wells are
sampled for COPCs oh a quarterly basis. In general, the groundwater samples were
analyzed for the presence of GRO and VOCs mc!udmg BTEX compounds EDC,

. --EDB MTBE and naphthaiene

Th_e extent of the groundwaier plume has been reduced to an area limited to the

~..northwest corner of the Site and bounded. by monitoring well MW-110 and boring B-14

5HO/M1

- 1o the northwest, monitoring well MW-109 and boring B-12 to the east, and monitoring
- well MW-103 to the south (Figure 3).. Recent groundwater monitoring results suggest
the residual concentrations of GRO and BTEX compounds within the plume are
.-generally less than MTCA Method A cleanup levels. However; concentrations of GRO
- and BTEX compounds in excess of the MTCA Method A cleanup levels may be

present in localized areas within the remaining plume-and periodically detected as
evidenced by the recent detections of GRO at a concentration of 1,320 gL in
rmonitoring well MW-103 (January 2010) or benzene at a concentration of 27.4 ug/t. in
monitoring well MW-109 (June 2009). The periodic detections of GRQO and benzene at

~ concentrations exceeding the MTCA Method A cleanup levels may be attributed to

' "ﬂuctuazions in the water table and the resulting remobilization of residual

. contamination trapped in soil within the smear zorie. This response to groundwater
changes indicates that soil contamination still exceeds the appropriate cleanup levels.

In addition groundwater is also considered contaminated and not maeting cleanup
levels, GRO and BTEX concentrations detected in groundwater sampled from

* monitoring wells MW-103, MW-109 and MW-110, which are located near the former

source area, have generally decreased sincé reactivation of the AS/SVE in February
2008. GRO and VOCs have generally not been detected during recent groundwater

" monitoring events in momtonng wells located outsrde and down gradtent of the source

area (l €., MW-1 05, MW 108A and MW—1 1 1)
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Neither measurable LNAPL nor a pefroleum-related éheen has heen detected in the
Site’s compliance monitoring wells (MW-103, MW-105, MW~108A MW-109 MW-110

~and MW~1 11) during recent momtonng events

: Subsurface Remedlatfon Svstems R

_ The subsurface remedlatton systems w:!l be monltored routlneiy for performance to
demonstrate that mass removal js oceurring atthe Site and cleanup objectives are
; being achieved through mass removal. Additional performance monitoring will be
. condugted to provide evidence supporting the. effectiveness of treating the subsurface.

viathe AS/SVE system. . ..

:_Contmued operation of the ASISVE systém is expected to further reduce the resxduai

- concentrations of GRO and benzene present in source area groundwater over time.

SHOMH

Based on PID measurements and air flow readings in the SVE exhaust stack, the.

-vapor extraction system is currently removing less than.0.1 pounds per day of VOCs
from the Site vadose zone. It appears that the SVE system has removed over 1,000

pounds of the more mobile fraction petroleum contamination since startup in 2000.
The remaining contamination is less volatile and more strongly adsorbed to semi-
saturated soil located from 18 to 22 fest below ground surface. Therefore,
biadegradation has become the dominant factor in treating residual contamination in

- the smear zone. ‘Dissolved oxygén (DO) levels in groundwater have increased from
~less than 1 mg/L to approximately 6-8 mg/L in most of the Site’s monitoring wells since

reactivation of the AS system in February 2009. Increased DO levels in groundwater
are expected to increase the rate of blodegradat;on of restduai petroleum

R '-confammat:on beneath the Site.

The AS/SVE system will continue to operate on-an intermittent or continuous basis

untif four consecutive quarters of GRO and BTEX concentrations within MTCA Method

A cleanup standards are achieved in all Site monitoring wells {including source area
wells MW-103, MW-109 and MW-110). At this time, it is not anticipated having to add
additional AS/SVE wells within the source area to meet the identified cleanup
standards by approximately 2012. However, the results of continued quarterly
groundwater monitoring (i.e., GRO, BTEX and anions/cations) will ultimately dictate
whether additional in-situ treatment wells and/or approaches are required to achieve
MTCA Method cleanup standards in source area soil and groundwater within a
reasonable timeframe. s
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Confirmation .(Post-Remediatio_n) Monitoring

Post-remediation confirmation monitoring is anticipated for the Site groundwater
following deactivation of the AS/SVE system to assess potentiat rebound. Itis
estimated that quarterly confirmation groundwater monitoring will be conducted in the
Site's six monitoring wells for GRO and BTEX for a period of two years following
deactivation of the AS/SVE system.’ Slte cleanup will be deemed complete when GRO

and BTEX concenﬂ‘ations in groundwater samples obtained from the Site's six
- compliance wells are all below MTCA Method A standards for a minifmum of four .
" consecutive quarters. Itis assumed that once ¢oncentrations of GRO and BTEX in

groundwater from all Site monitoring wells remain below MTCA Method A cleanup
standards that impacted source area soil (i.e., MW-103, MW-109 and MW-110)
!ocated within the smear zone WIH too have been remedlated to MTCA Method A

- cleanup standards

- * One round of soil confirmation sampling will be completed.at the Site after '
- groundwater has been shown to meet the Cleanup Levels for the Site. The final
“conﬂrmat:on samplmg wﬁl be completed in accordance ws!h an approved Work Plan.

' iMPLEMENTATlON SCHEDULE

On-golng operat[on of the AS and SVE syslems wilt be corsducted and quarterly
- groundwater monitoring will be conducted until COC levels are broughi to levels within

MTCA level A cieanup levels.

The quarterly reports will descnbe the results of the remedtal activnties conducted on-
Site to allow Ecology to evaluate whether the cleanup action meets the substantive

- requurements set forth in WAC Chapter 173-340.

i The cleanup action. descnbed in this CAP WIIi be compieted wﬁhm a reasonabte tlme




Feasibility Study and Cleanup Action Plan
Bethel Texaco

1900 SE Sedgwick Road, Port Orchard, Washington :
‘FSID #2614 ,

REFERENCES

5110111

AGRA Earth & Env:ronmental Inc., 2000, Draft Subsurface Expforauon and
Remediation System Installation Repori Fred Meyer Property, Port Orchard

o "Washmgton July 2000

AMEC Earth & Env:ronmentai Inc. 2004a, C!uarterly Site Report Third Quarter 2003,

Fred Meyer Property, 1900 SE Sedgwick Road; Port Orchard, Washangten Lust File

B #JSEOB Prepared for Fred Meyer Stores lno February 2004

AMEC Earth & Enwronmenial Inc. 2004b, Quarter!y Site Report Fourth Quarter 2003,
Fred Meyer Property, 1900 SE Sedgwick Road, Port Orchard, Washmgton Lust File

h #J5E03, Prepared for Fred Meyer Stores fnc August 2004

. AMEC Earth & Enwronmental Inc 2009a, Restorat{en of Groundwater Monitering Well

Network and Remediation System, and Fourth Quarterly 2008 Monitoring Resulits
Report, Prepared for Fred Meyer Stores, Inc., July 15, 2009,

AMEC Earth & Environmental, Inc. 2009b, Quarterly Site Report Fourth Quarter 2009,
Fred Meyer Property, 1900 SE Sedgwick Road, Port Orchard, Washington, Lust File
#J5EQ3, Prepared for Fred Meyer Stares, Inc., March 2010,

AMEC Earth & Environmental, Inc., 2010, Quarterly Site Report, Fourth Quarter 2009,
Fred Meyer Property, 1900 SE Sedgwick Road, Port Orchard, Washington, Ecology
Site ID #2555; Submitted to Fred Meyer Stores, inc., April 2010.

GN Northern, Inc., 1998. Report of Phase | Environmental Site Assessment:
Proposed Fred Meyer Site Southeast of Bsthel Road and SE Sedgwick Road, Port
Orchard, Washington. October 1998.

GN Northern, Inc., 1999. Phase Ii Environmental Site Assessment of 24,32 Acre Fred
Meyer Development Site Bethel Road S.E. and Sedgwick Road S.E., Port Orchard,
Washington. February 5, 1999.

Molenaar, Dee, 1962, Geoiogic Map and Diagrammatic Sections of the Kitsap
Peninsula and Certain Adjacent Islands. State of Washingfon Department of
Conservation, Division of Water Resources, {962,

Thomas, B.E., J.M. Wilkinsen, and S.8. Embrey, 1997. The Ground-Water System

-and Ground Water Quality in Washington. US Geolagical Survey Water-Resources

Investigations Report 86-4312,

26




Feasibility Study and Cleanup Action Plan ..
Bethel Texaco

1900 SE Sedgwick Road, Port Orchard, Washington
FSID #2614

51011

Washington State Department of Ecology, 1998. Remediation - Progress Report
Summary: Bethel Well - Bethel Road and Sedgw10k Pon Orchard, Washzngton

: October 1098,

Wash;ngton State Departfﬁent of Ecoio;cjy, 4999 :.Letter fo Deizid R. Walden, Prudential
Northwest Real Estate. Bethel Former Texaco- 4831 Bethel Road SE, Port Orchard,

.- Washington. February 19, 1999. .

| Washmgton State Department of Eco ogy, 2007 Modef Tost Contro! Act Statue and .

Regutation. Publication No. 94-06, November 2007, Complted by Washmgton State

:Depariment of Eeoiogy Toxics Cleanup Program

“Washlngton State Department of Ecolcgy, 2009 Cfean up Levels and Risk

Calculations (CLARC) database. Retrieved online February 2, 2009 at

. https /fortress.wa, gov!ecy!clarciCLARCHome aspx

27




TABLES



L4 | sbed . b BRZLASIX'SIQRL, Y O\IYINZBZEIN00ZON000DLNN
0LOZ ‘v ABy . ueld uogoy dnuesin
GeRZ0L-NLS6 DU *SOI0IS SR PEL

welBoipy Jad swessipu = By/Bu
1oy Jad swesboiouu = /6
uabounseouou = au

usboumies =0
SOON
13 T 000t ou L0Z0LEL SoUBIAY 110 )
A £oo's: ou £-99-80L auan|o)
g 00L o #-14#-00L SUIZUSAIALRT
€00 : g ol ZerLL . suszUSg
: : {S00A) Spuncdulosy auebiQ) 2INEI0A 199]95
000’z n 005 - - 9-0Z-8008 SN0 Areay
ool .. D0C'E - 51206798 Jussaid BUSZUSE JNCLIIM ‘SUOGIE20IpAH SBURY SUNOSED)
og 008 . -~ 1808208 jussad SUSZUSE Yim ‘SUOqIEdIpAY SBUEY SUN0SED)
000 00% = G0erEsRe . ‘ SUOQIES0IPAH ebuey |8salg
, (Hd 1} UcQIE20ipAM WN3[0N5e B30
nog . JRIEMPUNOIS) "ON Sv0 whps.
Bybw} (1/6r1)
L-ovLB|qel -0TL 3Ge), _ 1811 (0d0D) WeoU0Y |eruRIod 10 SIUBUIUEILOS)
Y Pouisi vOLIN V PoyIoi vOLIN ,

9szZrzrees al eng ABojoog
3N PIRYDIO PO~ S310)g Jakop paig
,k_ sjaae dnuey|n
L3Vl



Tiesotay Kl ZORTLIBRCREIER), SYUSPINIITO L0 SO BT
[ ] . Utttd unfisy drumets
DERZA WL C . ‘au ‘neiong odniy oIy

. *ROJIRES BTl S . L ]

B J AEREI0G SOAMTINERIT [GIRRUEI SRCIRA PUL YIPW poIBJodIeot) U00g 10U ey okon dnuoa B I o . T C A i - .
. B WS O U USUIUSIAL BER DU LAY URLNY 2 bageaiosd 1ou st Uon dougep] O M Wb o Bupuenclg {e3Boiom
FI, TWILILEINGD ORE JO UCRINPO) MUK foj pasnad o7 B 7o spoted By Aoageroy EE . . N

TreAmGMadison| T ooN : .l Mo : wngpoy | voltiosorT (PEUH L SHINCUI) AT

“Apetun) dh paods of vOREPRISARON PESULY ToKLION] | 10 R [T, JeAlct
ounLITIOp o bz £ Sueol oRaL-0) KT AYRoULGd o] Uf poonpos | Sentsapmay 504 K L N wnpsly . UOTRTRE Jodia, tog
W ING QUG OROREA Uf SUDHOANBIUCT JURVEMAEED BESnpa) 1B ornons oq 1 Uonoy

FOBOIDUYabL, IFSURTAT L, )

. HRWIAIAUG B PUR K olung 30 aamamoid 10 £ vop due
"SITUIIVO G35 [0 UORIOROS D{00J0T JOf DU 10 PONOE DOPUAING UK 1) POUNDGS 1) conds, N [Fin] yi o .. Bumuepur) |o2Botoe
SlI[ v "SUDHRUO SRS PAIUNCD J© TRIT VAT U 108 POJRURITRION jo wewaztd pus yopunTaxg .

“HRE Peqrochtn 30 UORTURUTIMGIG) DioAL 0) mquﬂhsuzﬁc:En.g.?co_ﬁc:?ou_ . . ) i
Ul pRiusIRIdil BY Fany eseud G AGUI suojdenn: [joed LM Ublinzol Jagoun of SIS BiY . . . . . .
Wil pansiul oq Il Sod $ur), SAMOY mieoefe Buoi Auliols arniol pmom pustalia oty Zzpuel - eop wnpon wapdn U uofeAEDNy [RAolUeY
BL vooaaq Ssdan Jtr PDJGIC! 4] LU UINIINIUOS |orpjsoy “EIRLENG |oIBUYD Bujema,
0} SARCRIST fuer SROAIDT SABIRYU] "TBOM GO Uy CROR SRR J4 utpanp I

SOIUO|OUIOL, JUAUARET ) TaR-XT
RO popsediur wnejose

DANGISG! #3010} (U0UnEa. ), FIUoY,) oapeid

ABojouon) Gl Biiewsoriur AR o) DLIUuDL SRELY OO JUBDIAS kegﬁ_ N _ moy o Wy o] ,
TSI OI06Ya0, JUGRREOIL, MIEw]

*ACOICUNROL SR TBBLUSILY O} B:0D ) Of URIEM, OF (Bujuieun) wmptd
04 0 "0/ SEIU RIS JHIDRN] B RIS TOAWOH WS IOIpTIEmOp TEUREE:

; (T LT
{0IUED MMtRAY SpiAcid YUT UORIOUD MDY BT JuorpS A0 RMPURDIE et samtmp Lot oN Mo wrpop 4bH
souBnu| eafr At uonanske seeud jong “Alow put Ajcuep mnpud ou up Buiptetian TSX Ui VORSLINE] BTN [t
(impayew paurm oty Auemsud) exemEans tos, ool 904 el o) SARIOE BG UL

ARG PuOCLa} AL IS UOTTUIUTIVOZ0L PIOAL 04 APOLIOT JLEMPUNOLD i _
uepelinfins Ul POUSAIC| 8G PIROUS 'SEOURAG pEueRlicn Bulisike ©) Dnfns L) TRT T a4 wnpopy iR 1] UegmATINg ) ALY
SafErL "uopeARNO Yol peAtulo).ag uey 118 W1 PRI DO D047 30 LORINESS A IBS . - . . . . .

. - T IS S I8 TUTIRN Do TRG) SINBRASEU)|
12 BUODIICD TORENIZAR 6] SOMBAICIY v PAUNUTOR & A0t PUT- oMoz MRk oROUNS 0 : ’
Ol Bu I peTUAILN AEncioed faan q ol S otoly ihise Bupptey(  gmy 4ot L e uBlH Bupulpis PRpoly

feuoppt Stisnes DAL ESOtID Mt PUT IO snpost opmiaacqy oy
SUPUNOUITE APRTDKL BITUNDANT Ol oI 1aMPast 007 JO SOUMIO WS SeAOLUG] Aoafzels|

HOIBC{OUYDO], JUORNTOIL Mt

— . NP 0034 Winojaxod|
p TUSRLGIL S11-H0 Uy
<1 poimR2 Avmited eunsedso miliogod Ayl enowd of SoApuLLsR [RUCIRERE L RRUGRIES . -
o8] At *ONS 047 10 IOPIMBUANID PRIOACORTR 3TN G1 BTN DG U 1T PO $am BoA W L] uoH IR HCHING AIBN Fonues Buooubieyg

Joncamoy “ejgedidet ANununD jop "SICOIEY Al SUSIZ SHEHE UORTTM UOMIRUOD SAACUMY

v YOI 03 < Buperior jou | (Fiom Jiom 1z Uepsolu) Seremauna pun
ORIOM LI Ag EIU0D ol o) thumtied ainwsdie Dediion Aprpueied smasg o stioe SO, 4B Y Lunjaegy Slrtasoy ANy TRRAMED fedsprE
drumom Y uesEnon U posn og o) "EUSTIEALOMIOD JUCURIRINGD Jo UBRDNPS e Bt oN . : -

CBATLNG|

o4 01edin ol OUNEERY U S8 s o i g ‘senelge uanok IMows pow U anegy| PR uiH L] ] ey sy oN .
BupeuIg Jo By J0f vosaoy Lpoumy o Aunaeuswadun | ssousApoolg ABojeise), mIpouroy WORDY 9stiodsoy TeuIg
SEOUDIRUOLTYY ?

SLTPIYISH QI ONS ABo1oog
S PR PO » BANOIS JIKIN pag .
0IGO[QUDBL. [RPDIDY JO UORTNIEAZ SARIIRIY
ZE19YL



2y etoy
9LOZ ¥ At
020T0LHLe

7 ORIS APl e RO E L0 TIINDO00NH
. ol uRiRY dnyeoy
DH "M isAayy PRI

SETHTrIGH O| IS ABoway

OHE PIRUDG Mod ~ salopg Sofoly poud
FRG2IUDAL [DIPILIOY JO USHINIEAT DARTITING

Ta8vL

- "UDRRIGGLIRMIG] Sl ARSI OF SSEv JRURUTLIOR
WRARE CIsAR 5 Jou *ABOISIEOL Hin 1500 A|CTEInTRE o) BIGR JUCEHNGY ‘Absjtuoe] {mognsiod
FULJO SERUONIIOL0 el T ABW {02 Jo Jwaimed Spedio jrmew YDl G118 1080k B 0 lunmon wnpaiy WNPOS POTRAROT oA} VOISO WRIEING T
Up oseud sesuial e Apgueused parmof Uf ROSNERZ QJT ILARIES Ut UNBIKO JO VORNGLRSH
OAIR0JJ0 PUE Aieaop oy “osuyd zodes & of POLOJEILS UEU) JOYR POLTO, 2R SURLIUIGeL -
..s._..scuEnaE_ #Kpen] o swew Pw ) H Jou "AD Hou , .
I 4563 ARInaTn o} TIRE JURTHIASUL WeaRE dlnsroa mat i wox snoouaowisy
=410y A7 DOINDOS 51 oy proteu) U OF PEITWITDTE HI 161} BOGDL) o it HARSN it UORTIPRUINOIG peSUTLLE
4o "spepanu Nueixn AiRsdA) ©oidooos LaRTom Jo VORI SATYG pUB Aaarap.aY L -
{pfinds oy 10} FUARIGIE {TUARIPPY Yl POUIGLIED o T uonot daunals oy .
“TRYILIYHIOD &R J0 UORINRS 1) poinbod ear kil jo tpajiod Bun) Apapoioy uspepwen|  sap e 4o e UONENUORY (SN PSSR
D{R0J00 J0) [V S SUSHIRURD QUUTEONR J) DUKIOIOR ¢f paitbes of Bufyee) joucHppY]
. N .“mc_
AN ED) . oN ol .l LT e ma—
11U} JO TR BNEDD S P} pOUIAbAS £ BUIED) ORTE-I0ll - i VONSUnuea g A -
U posn 8| AoDAL 1o Affigrolued somo) Ul pasnpe: 50 AT BESUBAIOND SING ‘ouoz|  sex | - ampeny o % OB seden e T kg
BEOPEA PUR PNt uy suoy RiumUos BUinpal Ju 8AR29K9 4G 0) UADLY . ’ . . L
. CQTUONgY) J0 BRI [UNIIT PEWISHRR G DOITTGG] 5] DURTO) oAt "
"HAS Ui UoRUriuoD Uy pesn | ATl oS Ayraoeluzed semel o] posnped 8 teouonoogle]  sop, unipbiny wnipeiy iy BujBiodg iy
i) pUTE 1] Rismuon Syranped 1 papa 1.0] Yoatad) ) . : ;
- BoBOIDUR ] UOUIE ] MRTE-ui|
- FEOICU S BRE Fomin R .
© 913802 SU) Afan} B Suiami St fuTuRLTILeS ORLNTL] T RIRY) 3i-} ) - Fuewnoasy,
ORRIRol JSiRBmED oyl ISl IeAUD2 urIpAY BRIACK] PR ‘ORISR M) BUS MSIDEIS oN o wnipay e G HE Win ORI BEOg [N
puneud et Ao onayd ey B WO NG 201) TRAUICY! -
APAIIONS "SUST ITOpEA pUB J0)ERDINGD U] e JUBUILTIUOD O UCRNRR WEAUNB(S
; oWeN -
"EIVA BTN PauS Adind jenot o1 elivsep S Uddits poreaoe JenumB 'Bupldpe . . . 3... ¥
I BUmsnpuy somgisEod N |posbol ) thbos AlEplesos uatestdon enoa),
FRaTREY Rioiosd AT PUB 9IRS HLU RIeEY ‘RN TUBMRUCILOD GY) O eLmabuy A . anpem umipoi YK PG P ot SSCApUNOIS
UOIPRISIADD B3 1RGSR JCUED DiINIBAY SRiAoHd P USSOIlt iho pUS UepRIB Jaterpuncil .
QLAY AT UORIRAXT UDIEAPUNDD 1) PR 35 Bajnpds luospViis
- SOOCTOUED), SUDRR L M|
i e AT, . K . IEERRI - H RN, o i it JRYRPUNS BOMUILITIUCY UMSCRO|.
mczsc__t_m_.go Buyupney Joy uosay - - _ paueay _ oo9 nwnh%nﬂgm Agmqmuswordy | sxousapsong ABOLOURY, IRlsRy HORIY DEUGHEDY (ISUGS



k T
DAL f o vl ey
oL . THE MAITIC KM (el
:
s U0} pmnetiin i o Mriafiow ey BoeHm Fotempinaiy [
60 RTINS U UL WP I P M R i) s |
FOIHE sy ) (et b ¥l Ml Binmp ¥ el apg Pupliensd Hyt had
el Pt Ttrec. A ey o m paeeenid Jou 4} 0N e bitsitir iy Jo {tyne) ol AHIR DY M, floy A
i SR P iy TR 1 WHRR P Hipwgimetons KDy e (e 450Uy S,
DDLU o 103 s s 0110 [Eom]o sy 10 DAL e il Teu o mtir are g oy O UOfIsmmc) oy e i Vel
Pl pls | 21wy Bl Mfrmeeut e ALl v pr Wil 15D (oGS ROGler wO.LNE RvRalaD fesiing ity e oe]
TN [seodtiniog AHLIGE, IR iing a4y A 8B il ATy 0 DR N Sty Aty Mertuory j axsRIU oY Lot
: T D LRI I e A A D il Jeip el s gy ORI PNt o iy
. bt 3 e, it 10 ifljuionn sojnnniide ﬁ e foi Iy oL Eirumar. o] wpt) wudd
.!...;gza._;?{r.._:Eim.a.._jg:xgiaaa!__xoii_zswﬁu!sus Airmumar WO j merenmru gt oo mano 27
L i o d Pk 10 Petio oy wef | Liwid i P S| 9 T SO0 0 b i Sien g gL et [ PO VALK + HlL) EP mpaugin o ity bang el
gAY iy P vy YOLH B Aeapmeined nor o P It S (i), Iy s PR o -
B len LI L D BT Wun), shemg punsitiegury Aoy
oy raveg mnon
CHENIURIRT fairras g1 i v 4 ol Hieeis imwe of sy Limidrmis i),
W5 o ro0ni e ) )Lt ek Hortilel g amvston (5 ) 4 ditaty e
0L v eog s Fo Wity “{urinion Do ikl Higtock i po-sousnm
‘TRt Lot Ul e 1 Frn) Rrewar oo s w1 a0y Kimporl
s i ) Ay o i) TR0 LRI, AUt L ] i i M e,
Turr ey sy Pt g d e, " o Ao r o o Sop N "ERU) JHP tigs wy) mmgs 0] Aigvity “impesron] sy
i ek 10 ftimpec0 it oo uid T emk b s y KR fxcden 10 s anciney ‘) B[S mdQun) Jojrws bR Rt ¢ e ) 41 furaeccee U oL e Nl e et i o T e S
/I 00 DR 9 TPIND sved it 2o s i AT ¥ o0 Y UL ) Primen) o4 Soripuman| 2ed e 92 ARkt o0 Bukjwizoy fromb e Rizfbes pline Lony ind (e |7 ssistreny B M1 A ik o i
IS 0 A noet 1] ANHE RINEIE 1 0 o Bon] I Aelijnri s L) IO PRI b simrionne) s PRy dnysannin [ wtAL: Bilemaan YA megpld AT PUNE T s Bope| oy OF DUN Sy oifer pusiedyiinl musar SUL G oitm me dremd i oy) DU BAwg) (p) s iant e 20g MogDaSs PGy
A [ eionem Ot R O S romirt a4 Yo sposT it B BN - 0l s iocsesed K Ot Hamuitnd “gpeiinky uin QLN (W] XAmisnea DUl P en S 7 AN i it et WA 61 iriloes] G BRI R Dt mqunas oy e Wnihadig spaperd s1ny plin-ap 4 f B [PHONUED 13 il cheny () T,
i pomhing si) it o } AP T RSB0 0N UL | o, TaAemE 2wt ) ol YN Yot uf Mo BATHIS Ykt 16 Dot damradiany o wasting pun Afpnee Gl I 4 et [fom parhare Baurane o Tras (g’ {rpielay g ooy
“Rnea Pz sigwiall wnhas 1, wop “UENIIE WG O (enny Saietringeto fmmry WAL BN Dor) ImANDS Hotptae Tonp pesailies] - Baeeiros OUpiin 1efliwn g9 (PO i) Al Poem [ [ AR 1 et i) o) R ) BT Sy G 2T g My Mt o} 130ppi IOt g I IR Bunary o )t rotoetv) AR {23 o oo At
16 ursty Kkt L Asinte L) H5el 8 Do H e LS| ADIRUNEIY T 10 195G P arf i L ] 5N e AL 033t 1 UBIHOID) ) $oTHaLUL "I 10 NI 41 QL 13 DRGHICP 144 DM YmAD 1) WSO "¢ LMoty e Dlron 4y (7 Lo T
"RDAI Rt WIS 7 WOURTILIN ol w1y ois "
ROy g T A P Tk Wl +turin dpwasipih (RO b 6 dimod, 1, seceraany| .
. } dpdtenis o G ) NEDTO0" | O S MO AR BT DOtOmIT (AL, UG T LIPI] LOAINRD W81 B} 3 ARIY ]
Purtermotuey Ay eiri s rovauekh Pt g 4 U diresinifimniogy| {mael 4 32 M 3 o L) DO i L raooion woAIDe) i ) ikl b i i WIHAL T polrdtrmpt aw pue ool
‘eipingit Ty HUTRARINOMY Up o b vllumenn oy gLt R wRE L N T Poiiewiy et g o o oA iy e g » [t s reisrimny| o
Fhw -0 i {asud | A aLisannmr 2hv oy B S d o e ] o e DG TSI Siresd AR [ eyt o0 e el detoipneitl o e | (4 pumdnned 14 56) Jermwnuao)
i e ([P, o g4 T i e nouted puia i 11000 OHEIE Ritwt g7y fwan goapR dn o wa kil L G emnpap ) umisd o)
- Pt Bn) A At A ] Ly YIRS I0 RTTYEMOA| SHOLANINIZ “p-ATRIND ZANEY B SR 1 AR DANAS “snliit e (20} TR o Hin{i 30 QU COtg) wilberts. or e et penpaed i LRt | HABY ) M TR iy
" Stz Ao W wonSd AR A w007 it i Bag) ¥ Rty IR IO B g o) Lt ] g i ke 42) Yo i Annee {1
NS (1 ekt [retppieg HUrth) w e 8] Ay Siripest 11 e U Ui bl S00/ev] i K WIS ol ) IDerhil g LG oIt §Utclett ] 04 4 10 ] it Ae-apom 1meget et b Ll
i e AT 3| 0 I KA IR (WA 1w £ DM PpAT) (UL o e VAV N e mind i, Hy bty
"L 1D QUMD s tinn 10 Al I yrgo Wtn 2D UK e AR o wewd]
0L WLy -lsioml! 0t s e " o) W PRS00 |, mr Hilmmaodnal  wien g ¥ pruetiem we s Buiisegens
HEAD fribor joverdemy) AR » et Lo} ete o QA 11 M ORI IRIE ] g e
p el e HORSS AL i Misiparirme w2 qiics el pae odd] A 272100 U s [t W W]y Mot wredn) vt ne oL ] Belisa| WYL BRINHIOE M i
ey HJueHpti oy oy et sy I wnltimmep e ket Bugnat (o) 2 X el 3t X e b 0T a5 e b O AN # b I} pes ok i sy Wecgan|
¥ w0y T o Wlttogerat b [Ivqietirngg "OLIMOHIe: Y 5 SONITE QM JOHITLL Ty s oo b QL p> et eyl e o TAAHOY JETRUTI 1) yinoIL) Jow et
Ao G J u " o {#aprar A1 Fletin) ot N R 0 asarmrg e e b Pun wuagndn) " oy et Lo sy IR oo ‘o) g _éaoxvlaé?-u.._%,ﬁai.u__itisieﬁ
AN FPTIMAL DRTIDAL 410 s wasmgrrse] URATA 11 1t rpnssa Uy Yo I _ o UMz i 41 i St} ot 1T o), 1N MLy B miy . Auirdidoe wlrpn e L VoA Pl 3 F TR 00 A QLS00 RINZ BABTRA M) AL (5]
O i b paghities oq & _ 1 "R T ) oy i 1 “WAHHION] BER-1Y (AT e o 1 0 ATy 1200 iy ineaptincal i (AR & TUFEE oy i o o PYRT UL M tim-1r e B sy dukivne (1]
PSRN au0 L reoL e Lo iskﬁsﬁeznégwﬂ!‘i-,og B Rmnblies] B0 A diyen Tk o fredms £0b5 'mopd v RAURE Bsvoiddg SAiE Tram o 1o Uiy A4 L0 M SHF p0: Rlm T oINS 1) J0 flrsunlonyept| Auiiuye ivnpord umi-poys ¥opion et 3 Lmoe e ?-.is%ﬁas_niisiaiaaa! ulfs IO é
LIRS AU SR P Wt b Llegutpsiof : .
30N Mg G denBirnana o 1o o . oy e ALcoming s et inieenssy “Aaj A
I TITITICOMAG AMO0 JUskaiaDatm ot niw)| LI IRIRIR o I IR e o wiy (it T eedin-atuad (Ao mmimmen)
B Pt o i Burron t sk r Buni1# fudeoua e opumt g J Tl d .
. o LM it Y 0 A i 3 9% 4] i e s | (i e et il U ke b onyit] .
Ao wignal g0 {ncrypt Ll D A b0l Bnleri) g B rapeyy, ey Sewlipm) 1 2eting 45 e) p T WUN 18 W i) ot - - ST iy
DACTHEELL LA IO SATHININHTY NOTUNMIA 1 ilalioAnbns WIAUAUN i1 8% lnl %oag) et R L T T Y - U1 5 MO AN 1Y DL ARAEUN AMALEISLING WO ) Y0 L LotHoen roodin
. 17 - I ﬁ T — s e it e
ST S) SR ELITY Wi 18 BUNae L9 A VORI e wormsy ubmng uoHdkT0T oumirTy
A A e KA
SCTYLHRRY Ot ons KBeay
21T PINIDMY LDt » 40075 el poIg
WHORILEIMST AP Uy .
SR



TAZLES
Remedz] AXermaifa Final Sz
FrédVsjer $loeas  Port Orchard S3e

. Feolagy STa D FHAMIN
AReriufee 2
AXermutve 4
(I)Slhrruwmx?wdxtﬂwa?;{r Alesraoo ) |
S fic Vadore Do b 9 Yerrnifl) | L)y eoked sotangl] Stmmar e |1 SR eoma 0) SeL oot
T Grounds et Fafrretinash Ertin Frea Frockset Rivearn; FLASSYR =
Erilurin Areratie § Treab ot U Gttt Aeeatsd ot adborh Zoma 2red roursis of Chemical OriSark yscton for |
e KaActan 1¢ it ¢ A Sysient R Vidoes Zones qundﬂ!&‘(qtocrp&im
Larboct For 23 yeassy ar-im()wm\fu{u Grourstualer ox i!ﬂwi.xﬂ(ﬂ 3ring a i
: rardeeing for 4yt e D i [ TS
mmn:mu&qr«m omem adlansdBiad 2 Yous. N P .
G2 Veurn - finl
RO IEa XTI S TALE Of
Prelpethentss H
3= bigh prodectiveress t meyi:;:ﬂ 1t bemMedus ¥ Hedom 3 Usidamibsh
AT AU & Hopemnerertsedxon ol .
£ bty pemasarce 1 cenfarrinzrdoricty o2 mot Ry 1 Mty 4 Bedimbiah 5 g
. R TS e
Vodse Sarancod Yadir Provnad,
Frdaiod of Toakdy Herm ey 3 H i . b dE t:amm.«aenm&
i sabilen e ‘o:.&-za’:l"m
Wafrdoe ShoaUTEAaxe
1A Bh0ld PAEes o e Bon VTt S5 MTas e Frnkatr fogiireoet, Eagy
P - I rdea cotaiart ect Ity rasr T 13 AEbT kR A cER T3y 3 rOBTE ey
e i CHE S ONE b ca t e e st Fiter st Froen, A Euatatn
zucssn faraksr mra crarraioctly. wordariard pAod frdas
- e ar
EFacEreic Over 1Ta Long :
Term ] ice 1 lexctedun 3 Wi 4 BedumHgh
5= i) +
Pamitrgrsnets, Parifngspiemt, miisdl "
; ix e, Do od Ottt o - Pk Ut ficca serueoarat ol dnal :w;‘f'“".,g,ff‘. .
= Locerarset of AYarmrid I T Hasane monitwndatmie . " 4 £y posniby Abetain Fon, cEAS T FH posaf by
Mool avuzratvhmactrttly. Pevdd coctyira=ny rorkng Pl e tarivarly, fy2 L CAN 14 et
Ry ey, ke Fmad s ad Bl QEM meriving ey e, ety pienew
e B Gk : T
Wafirn Pouiled GAE ploinma . R
. ot P reita U Pridatse
fatiy rzen o S A i At i A S
T axarcnd tedegedaon, b Mt sttt
. Fotzeid drmed s o] ATy
Wdéwt‘dhﬂwvﬁwﬂa Fa’c"-:fa‘d e bt s I rula Faidad GECk in 5:¥ and grordralarst
eACrh i garde 5o COPCy ol nd grarabatar m}sfco&hxlvﬂm*mé " Forng nameinteatl
sisgriuety of Fasihal Pak corceTarg pesig aauﬁ . AR emtanandty
fELhhmaniz=th e ﬂbl—“_rxslle_\_'ﬁs‘d_f‘-! Yi‘hmma'd& M:&—.-!E:anﬂ 1
et entoretl et . : cz-ua g ¥ e e o
e i . Mk oatih, Fudarmd oten of Ustntip Fufamidnd
e [ToN ';‘:_"5,:_6" Ralacyeasidal Uiz rT T (et CepEnTICR GorfamiaT FT i RAses epndenen
Cablasis = &n sk sralummis =k wins
Frog 1y Acklevy FROT Grestes Tesa 33 TFas 2Y¥Exs W Yaas Y
{Wragemant cTShart-Tens X N
RIsks ° 1- Low 3 Vedun N $ g 2 Kw . T,
g 52 Leta i MY . B
PXerrs dy=aa B sy e QTR D AT Wedurioa ma.—m i
g - . st pubR ad st rat ] o Ere pubicad
 cprretizon stka b i i epeleg e peaignta BT aROu Lol i oA e 3y, e S FataT
= RO, s peed by piidad $ra RS, M poaktbya Ta cidat, ST A otad by i)
Wocka T A SN B BTy EA0g m'i. w:l.-:uﬂ@.mg LI
Vrbrllom T ot 2esti b
ot e s S SRR AL B0 Vi, Teafc et b ¥ A a3ty Wbt Sorig Feats & sieip
icznrrs Heea Py sy LRI B R ks prpra PRt st
o y -
e, | ¢ e « voiogn s 2 Vstaton
{ Y R N V———
H . Al parzling, 5‘-!‘:‘!‘8 el Rl gy, ASIYVE il
b d ant koo Ereascl oratits 5 e activL Frce, G4 et e datned B
gt gad mm e mrdamcts, sedbatet brdarn da—.\,m?i'& “.:‘r‘ et oo
¢ 5Ty b Monkr ERchecass ol st sctoorain 3 Sniep aon. Hen a Vocirios
n—uzacarpa:g::g st ok Yad Ypb.mitgh wann
% - :’:mm“’"m o Lo Mk Vesrs VAR
| m‘ﬁm&fﬁm s pf borsE 3 3 Cowep AT =] Ha Wesuntigh
: [ConstenTa APLEDS ;
i Congerng [y T Lowiedh i leam 4 Meduntish
H S L degrn ot 1 o o D e
: eanvderstion - .
Attepiis by WOOE
- 5 = high BR AR of Stata 1 tox 2 LexWedim 3 Ve 4 MadomiiBich
- g e hgd Wakrarigh, Sorm oy demdhge
Foratoend Fratursnat ke Fiph faoe Vekrz Gaptearizs - Yok Red, o taticto i ocharivadt re e Peciml
g cfliobie Crrisiass NEG\E s e m o Fsncs arbirad ety -"""f;‘_:"";*_ b 7"“‘“
Wafiaatioh Uoleewy piradd b
. _ Lentfetiom Vap et rtad R a8 Wirt Lom b cedtau pealls * i
e ey P Uesmiemen i InHERIE L RACE RS K A Toy B fm‘l't";;;}:::’,‘f’ el
Tem s, Pasdid metriad UaFoy Smepedrssat 5 .
. Larvgd cortutract
teecssbone HASNY ARSI SRty 5 3o
Vi ataRat e et fregrarid s shaa MTCA UTCA Laried A 3‘““":{:;“ "z:;;:,’ pipid
: Veded A Smnirds bikrg Sa 3oa, A ot s Lkt i) e rciga,
et tanitisness ol Coal i Lo Cost o & Mgdun 1 Low
Eavzaty of Costiel
Preaeal Vakse 32340 31,1003 §349.509 [ERTEESE]
) ont fo st parib A a1
Sk R sy gL iAo * amt of treryied reterid,
e 0 el oyt * e inemat o,
pa o HY
gy of Cots o PERinA Gh 4 Sraiated s e, s _Foty g 1 L
- + "5" n" o A0 T, FrametASA ads Sratad
= ey Wlectr e i 10 gardp g Avd
TotslScere [ A¥amative 1 F53 ARemzifin 2 Fz] Alematve i Alemative &
fooep
B # Gt Erraciue A= Oparyiems 2od Mebharass
UST=Undargrand Sorsg Tork 3 e btV Eaamiss .
POE* Frmignm Corarialaf 521 AS=AxSpeniy .
S Ao baced N e
Zurp o e Sy Eutuan Fhmbirs and Tot § 5k, 25 bwvmadim, 3w mofim 4 7 e ARA S =1L

F'!ll'nv tu*l\k
( mw‘mlmzﬁw’-?rs&ukﬁm 3

Fratay




FIGURES




Heavyduty — == BREMERTON WEST, WASH, BREMERTON EAST, WASH.
4 R34 NA730-W 1225075

7122-E8-TF-a2

Mediumeuly iy 1853 1853 :
: PHOTOREVIBED 108( PHOTOREVISED 1084
Light-duty S DCMA 1478 1| SERIES V881 DMA 1478 Il SERIES V81
Unimproved dift s BURLEY, WASH. OLALLA, WASH,
U U'8: Route O Qiate Route 4”72-';%";3“% ik ’2'1323'“:'&4 SUIBTANGEE 10CATSON
Yy PHOTOREVIBED 1084 PHOTOREVISED 1851
(O ttorstte Rovte OMA 1478 1| NW-8ERIEB VB91 DMA 14781 NE BERIES VeOT A
1 1. 0 1 MILE
f—r1 _ ——— s
1000 o 1600 2000 3000 4000 5000 €000 7000 FEET
R = = 1 .
SOURGE: USGS QUAD SHEET: BREMERTON WEST, BREMERTON EAST, BURLEY AND OLALLA, WASH.

CLIENT

AMEC Earth & Enviranman_tal FRED MEYER STORES, INC.

TAY8 8. Durhwm Biged

»  Porand OR USA B7224 ,
PROJEGT PORT QRCHARD EU LTI R APRIL 2010
e CHKD BY: REV. NO: PROECT NO;
OMF X 9-8154-40282-0
SITE LOCATION MAP | FrEcnoi [EoAE ERTTT
o UTM ZONE 108 124,000 FIGURE 1

HATO000\ 10200\ SO2BN\CAPAOWGENFIg 3 — e Locollondwg ~ — — Apr. 28, 2010 ﬂﬂpm — hdun,]M -




oMo e UG BLOK T Y = s DA P T Hu\ronG\O\TIEOINOOZDI 00T e

TNV ’ R

o : TS 1Y N Pmng
, PO0M LOWNG R 902
e STHNLYIL 31S ONY NYTd BLS S @U@E@ ' [EIURUINONAZ B LB SINY
SOMATH gt . -
- - ey
o u“ubug QUYHOHO 1M0d — el "ONE'SEMOLS MSASIN aFud P : “TAP'G-ERLOB TWEN S
mEvel tomoudk - UL : Fcadudc) SHETINIOND TVRIMLIMULE ONY TAID IGMY BOUAOT .
.

AUVINNOS TS DUYWIKOUAEY e s
NOLVYITTTIHM OTIONY e s ions
HONZRLLWELSAS NOLLYTaINTS . v
(NCLLVOC BLYN(OYeldY) 1651 "TTIIM ONRIOUNCI. @, o ﬁ :
© (NDUYDOT SLYWIXONddY) 61 “TIIM SNIDNYAS - I ’ o

NOLYOET UV YY) 6851 '8 : : Tt ;
ONY 52 LT ATOP NO YHIY AT SONNOR HIRIO TT . . d LR RN
"BOSL ZZ AMVIINVT NO NMHHIHON NO A SISIHE |-
NOLLYZOT ONY MEBANN ONEOR JEOR OLVSAS Mo - . :

(NOUVDOT ZLXOHdY) 8661 W AP VDY ¢ - a o & )
»mwcz_gow i o ,vauomqygouzéwﬁ ﬁ NOMYIS wazm._ma.._ LY
40 NOKYIOTaNY HNRIOE T R :

> e onwo2 o.._. . SHUCHLS HHAAN OIHZ

ONINGB A60NLO3IDI0Z 15NNy e
CENCISSINAOOTO TIM e - _
TIEM ONTHOLINGR LNFWSOYTEY 6 ot s : : e
S00% OIVIVASNG T13M DNRIOUNON & Tvan:
*LODZ NI U3 ACHLEIA G0L-MI NV

"ZOLAP S0 LM OUZIBEBE NI USACHASAT O
T O SHM RO T886E NETINTAON

: .
L
"WHOV AR SUIHLC TV 'LE6L 'ASCIONH . & tivM . ' _
AT LA ONY SOE-MIN NOLLYEOT Oy e
HIAANN TISA ONIMOLINOK SAd o e w0 o
NOUVIOT RLYNIKONeY
ONY UEENON TTSM NOLLOVLX HOSYA

NOUYIOTNRIXONIY oy |
ANV MIEANN TEM SNISHYAS ¥y

Iettoeh

's'suvou_iamsé

'
.s._ozgisaﬁiT ’

Eﬁux)uaiﬁgr; @

. a?‘itﬂ.

- B8

GNZ




DU LORATL LG AN ORI M M) I » 1 Ch W WIS LI OO0 IO

arz

AT AYS LON SLHE
QA TNVS LON Sdk -
TLON

(ANFTAX TYAQL 804 01 ooo'L BN3MIOL
B0 WGN00°L SINTINSE TAHLS
| HOA Y5 00/, NTINGA 104 i 5
FOHS HOL Wi g0B) v AOH L3
VO SA0EY SNOILDALIAQ 008 boo'zy

SINTAXWLOL X
ANZZNITWMHIZ 3

E ANAMTIOL L
SMIZNZE B
SONYDUQ ASNYY INNOSYD  CHD
R F ]

SIWYHODYII) NESITIVA Ty /ot
QZLI3LEQ LON  aN
CILSALION AN

JNALXI AMd ¢

YILVMONTOND TLYRIXOYcdY
DNROE HENLOIUA 4D
©OSTIIM ONRIOLINON &

i STIIM DUSIWOT (&)

AUVONNOE T1IS NQLLYLS .
wu_.;mmmouﬁﬁ._.m.rf.ﬁ_xowﬁ% o fi

T 3unon . g i
| S3MIVA 1057T3S (X3LY ONV OHO) L00Z - 9661 s L o G e bt
TR ANBLXE ST YELYMONNONS ALYNXOdddy | PN bk e ERIBUUCIAT B YLES DINY
S : oy f BRIV —
Q.Ndﬂﬁr.”.‘_‘ﬂ.é ) | Iy K
P QUYHIHO Lu0d s "ONI '$3¥0LS YIAIN QI
iy, e ";._ 2l Roicied




FRATIAK NEULET PUG DS Hidhiet poey b+ b By 1

(SENTTAK LG WOt DBl g

ENAMICL YO D0 LENAXNT AR
O Dk 6 ENATNGE HOd

Ol 200 10NS YOS /B 0E) v QQHLIW
YO SAGTY SNOUIALIA Car

; SINIAKTVLOL
INTENIE IS

3NBMIOL

aNEzNGS

SNINVOHO SONYY INTIOSYD

4 FDVLHNG ONKIMD
ANOTRE LHT S LY i noy,

LI
DNLLOEYN AHOLYHOBY /MG TS 2NTYA

UNYHOONM H3d
FNYHDITTIN NI SITYA TTY

USTdWYS LON

CQRUSALLION

(6A61) THOS NI ¥TLY ONV OuD
A0 ANELE TYYALYT TIVIRIXONddY

GNIHOE HENTLOFHI
STTEM DNIPELNGR

AUYONACE BUIS NOLYLS
TANNT OVVIAL SLYRNO Yy

ANIOEN

|

N NEET AR
X

¥ auney e YETLA VR B0 ‘putiyiog
ey ) 6661 T i m&m Piroy WeYin 3 BLEL
T NCS NI SNOLLYRLNIONGD X318 ONY (YD Taoigomd | [BuUBWIRIIAUL %7 UlER DINY
FEN ARG JERTE DY ]
CTROTWISS - — ko .
i ' GYVHONO 1y0d WO "ONI 'STUOLS HIAIN QB4
1alve RN

MM 1 T )
H OWG | e WSO

Rl
TR
L

il




 APPENDIX A

© Definitions of Evaluation Criteria . -




APPENDIX A

WAG 173-340-360 Selection of Cleanup Actions
-+ ‘Definifions of Evaluation Criterla

The following criteria shall be used to evaluate and compare each dleanup action alternative
when conducting a disproportionate cost analysis to determine whether a cleanup action is -
permanent ta the maximum extent practicable. R
Protectiveness = ) o 7

The ability of each cleanup action aftef_naﬁve to provide overall protectivensss of human health
and the environment is a key factor in the screening and selection process. Overall - = "
protectiveness includes the degree of overall risk reduction, time required to reduce risk and
attain cleanup standards, mitigation of on-site and off-site risks assoclated with implementation -
of the cleanup action alternative, and improvement of the overall environmenta!_quaiity}. o

Permanence o _ g

The degree to which the ¢leanup action alternative permanently reduces the toxicity, mobility, or
volume of hazardous substances provides a measure of long-term success. When evaluating
cleanup action technologies in regards to permanence, the ability of the alternative o destroy
hazardous substances, and to reduce and eliminate hazardous substances releasss and
sources are considered in the selection and screening process. The selection process also .
considers whether the treatment process Is reversible or irreversible, and the characteristics and
quantity of residuals generated during treatment. )

Cost

Consideration of cost during screening of the cleanup action technologies includes construction and
instaliation costs, the net present value of long-term costs, and recoverable costs for agency
oversight. Long-term costs include operation and maintenance costs, monitoring costs, equipment
replacement costs, and the cost of maintaining institutional controls. Costs associated with the
construction and operations of the cleanup action alternative include pretreatment, analytical, labor,
and waste management costs. Design life of the alternative and replacement and repalr cycles for
major gomponents are also considered when eslimating aiternative costs.

Long-Term Effectiveness

In general, long-term effectiveness provides a measure of certainty in regard to the cleanup
action alternative’s ability to successfully achieve the established cleanup levels. Assessment
of long-term effectiveness includes consideration of the alternative’s reliahility during the period
of time during which hazardous substances are expscted to remain on site at concentrations
that exceed the cleanup levels, and of the effectiveness of controls required to manage
treatment reslduals or remaining hazardous substances. When evaluating technologles that
include engineering and institutional controls, the evaiuation of long-term effectiveness focuses
on the control's continued ability to prevent exposure to contaminated media. Technologies that
completely and permanently destroy the hazardous substances would have the highest level of
long-term effectiveness since it would be impossible for a successfully implemented remedy to
fail. : S
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Management of Short-Term Risks

This evaluation criterion addresses risks to human health and the environiment associated with
construction and implementation of the alternative, and the effectiveness of measures used to
manage such risks. Gonsxderatmn of the management of short-term risks Is a quahtat;ve
assessment, e _ : ; co

Technical and Administrative '[mpleméﬁtabmty' '

The assessment of implementability is intended to determine whether, or with how much
difficulty, the cleanup action alternative can be effectively implemented. tmplementability
Includes considerations such as technical feasibility, availability of off-site facilities, services,
and materials, administrative and regulatory requirements, implementation scheduling,
alternative size and camplexity, monitoring requirements; access for. constructlon and .
integration with existing facility operattons. e :

‘ -Consaderation of Pub!fc Concerns

Community concerns regarding the cleanup action alternative should be considered and
addressed by the alternative during construction and implementation. Community. members
may include mdw[duais, commumty groups, focal government tribes, and federa! and state -
agencies. , . TR : o
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APPENDIX B

Table B-1 - Remediaj A!tern_ative_Cost'Sum_mar_y R
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