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l. INTRODUCTION

The mutual objective of the State of Washington, Department of Ecology (Ecology) and
the Port of Anacortes (the Port) under this Agreed Order (Order) is to provide for remedial action
at a facility where there has been a release or threatened release of hazardous substances. This
Order requires the Port to perform a remedial investigation/feasibility study (RI/FS) to collect,
develop and evaluate sufficient information to develop a final cleanup action plan (CAP) for the
Site; to perform an interim action to remove petroleum impacted soils at the Site; and to produce
a draft CAP for the Site. Ecology believes the actions required by this Order are in the public
interest.

1. JURISDICTION

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

RCW 70.105D.050(1).
1. 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. The Port agrees to undertake all actions required by the terms and
conditions of this Order. The Port shall provide a copy of this Order to all agents, contractors,
and subcontractors retained to perform work required by this Order, and shall ensure that all
work undertaken by such agents, contractors, and subcontractors complies with this Order.

V. 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.

A Site: The Site is referred to as Cap Sante Marine and is generally located at Cap
Sante Waterway in Anacortes, Washington. The Site is defined by the extent of contamination
caused by the release of hazardous substances at the Site. Based upon factors currently known to

Ecology, the Site is more particularly described in Exhibit A to this Order, which includes a
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detailed Site diagram, location map and legal description. The Site constitutes a Facility under
RCW 70.105D.020(4).

B. Parties: Refers to the State of Washington, Department of Ecology and the Port
of Anacortes.

C. Potentially Liable Person (PLP): Refers to the Port of Anacortes.

D. Agreed Order or Order: Refers to this Order and each 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 the Port:

A. The fuel storage area at Cap Sante Marine is located at Cap Sante Boat Haven at
the east end of 13™ Street in Anacortes, Washington (the “Site”). The Cap Sante Marine
Property is bounded by the Fidalgo Bay on the East, Q Avenue on the West, 11" Avenue on the
North, and 13" Street on the South. Cap Sante Boat Haven historically operated a fueling dock
which was connected to two underground storage tanks (USTs) located in the fuel storage area
through a series of underground pipelines.

B. The Port has owned the Site since 1956. The Site has been operated as a boat
yard and marina support area since approximately 1959.

C. In the early 1980’s fuel was observed seeping into the waters of Fidalgo Bay
adjacent to the Site. Pursuant to a subsequent order from the US Coast Guard, the Port installed
a product recovery trench to intercept fuel flowing through the soil toward the bay. Several
thousand gallons of fuel were recovered and the seepage was stopped. The Coast Guard Order is
attached hereto as Exhibit C.

D. The seepage was later determined by the Port to be the result of leakage from the
USTs and lines associated with the fuel dock operation. In 1985 the Port replaced the two
existing USTs with new tanks, however impacted soils associated with historical petroleum

product leakage from the tanks was not removed.
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E. In 2004 and 2005 the Port conducted two investigations to define the extent of
contamination at the Site. The Port’s investigations revealed that soil and groundwater in a
roughly fan-shaped area around the USTs and extending to the bay was contaminated with
gasoline, diesel and benzene. Attached as Exhibit D is a figure showing the currently known
approximate extent of soil and groundwater contamination. The full nature and extent of
contamination has not been defined at the site.

F. Soil and groundwater samples were collected from six (6) locations near the
former fuel recovery trench as part of the 2004 Site investigation. A total of nineteen (19) soil
and six (6) groundwater samples were collected and analyzed for petroleum hydrocarbon
contaminants.  Soil concentrations of benzene and/or xylenes exceeded MTCA Method A
cleanup levels at four (4) of the sampling locations. Cleanup levels for benzene/gasoline and
diesel in groundwater were exceeded at two (2) of the sampling locations. Attached as Exhibit E
is the 2004 Limited Environmental Due Diligence Investigation Results.

G. Soil and groundwater samples were collected from nine locations in the general
vicinity of the USTs as part of the 2005 investigation. A total of thirteen (13) soil samples and
five (5) groundwater samples were collected and analyzed for petroleum hydrocarbon
contaminants. Soil concentrations of benzene and/or diesel exceeded MTCA Method A cleanup
levels at five (5) of the sampling locations. Gasoline, diesel, and benzene exceeded groundwater
cleanup levels at five of the sampling locations. Attached as Exhibit F is the 2005 Supplemental
Site Investigation Results.

VI. ECOLOGY DETERMINATIONS

A. The Port is an "owner or operator" as defined in RCW 70.105D.020(12), of a
"facility" as defined in RCW 70.105D.020(4) because it is the current owner of the Site and
because it owned the site at the time of the above-described release.

B. Based upon all factors known to Ecology, a “release” or “threatened release” of
“hazardous substance(s)” as defined in RCW 70.105D.020(20) and RCW 70.105D.020(7),

respectively, has occurred at the Site.
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C. Based upon credible evidence, Ecology issued a PLP status letter to the Port dated
July 19, 2006, pursuant to RCW 70.105D.040, .020(16) and WAC 173-340-500. After providing
for notice and opportunity for comment, reviewing any comments submitted, and concluding that
credible evidence supported a finding of potential liability, Ecology issued a determination that
the Port is a PLP under RCW 70.105D.040 and notified the Port of this determination by letter
dated August 16, 2006.

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 the remedial actions required by this Order are in the
public interest.

E. Under WAC 173-340-430, an interim action is a remedial action that is
technically necessary to reduce a threat to human health or the environment by eliminating or
substantially reducing one or more pathways for exposure to a hazardous substance, that corrects
a problem that may become substantially worse or cost substantially more to address if the
remedial action is delayed, or that is needed to provide for completion of a site hazard
assessment, remedial investigation/feasibility study or design of a cleanup action. The presence
at the Site of significant concentrations of gasoline, diesel and benzene in soil and groundwater
immediately adjacent to Fidalgo Bay, and the additional cost that will be incurred if removal of
contaminated soils is delayed, presents circumstances which warrant an interim action consistent
with WAC 173-340-430. The interim action will consists of the removal of total petroleum
hydrocarbon (TPH) source(s) which includes the excavation of TPH contaminated soils and/or
removal of any product present at the site. More details regarding the interim action are
discussed in Exhibit B, Section 4.0.

VIl. WORK TO BE PERFORMED

Based on the Findings of Fact and Ecology Determinations, it is hereby ordered that the

Port 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:
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A The Port shall conduct the remedial actions fully described in Exhibit B to this
Order. Generally, the Port shall develop a draft cleanup action plan (DCAP) for the Site and,
prior to developing the DCAP, perform a remedial investigation/feasibility study and interim
action including, but not limited to, the follow tasks:

e Installing five additional groundwater monitoring wells and performing a slug
test;

e Collecting samples of groundwater, soil and sediments to determine the nature
and extent of the contamination;

e Conducting testing to determine the effect of tidal action of contamination at the
Site;

e Performing an interim action to remove contaminated soils identified by the
remedial investigation;

e Evaluation of remedial alternatives;

o Identification of a preferred remedial alternative for the Site.

B. The Port shall perform the remedial actions required by this Order according to
the schedule included in Exhibit B.

C. If, at any time after the first exchange of comments on drafts, Ecology determines
that insufficient progress is being made in the preparation of any of the deliverables required by
Exhibit B, Ecology may complete and issue the final deliverable.

VIIl. 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. Ecology 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.
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B. Remedial Action Costs

The Port shall pay to Ecology costs incurred 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 (retroactive to August 1, 2006) 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). The Port shall pay the required amount within
ninety (90) days of receiving from Ecology an itemized statement of costs that includes a
summary of costs incurred, an identification of involved staff, and the amount of time spent by
involved staff members on the project. A general statement of work performed will be provided
upon request. Itemized 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.

Pursuant to RCW 70.105D.055, Ecology has authority to recover unreimbursed remedial
action costs by filing a lien against real property subject to the remedial actions.

C. Implementation of Remedial Action

If Ecology determines that the Port has failed without good cause to implement the
remedial action, in whole or in part, Ecology may, after notice to the Port, perform any or all
portions of the remedial action that remain incomplete. If Ecology performs all or portions of
the remedial action because of the Port's failure to comply with its obligations under this Order,
the Port shall reimburse Ecology for the costs of doing such work in accordance with Section
VII1.B (Remedial Action Costs), provided that the Port is not obligated under this Section to
reimburse Ecology for costs incurred for work inconsistent with or beyond the scope of this

Order.
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Except where necessary to abate an emergency situation, the Port 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:
Panjini Balaraju
Toxics Cleanup Program
PO Box 47600, Olympia, WA 98504-7600
(360) 407-6161
E-mail: pbal461@ecy.wa.gov

The project coordinator for the Port is:

Connie Thoman

Port of Anacortes

PO Box 297

Anacortes, WA 98221

(360) 299-1818

E-mail: connie@portofanacortes.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 the Port, 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 required by 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.
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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.

The Port shall notify Ecology in writing of the identity of any engineer(s) and
geologist(s), contractor(s) and subcontractor(s), and others to be used in carrying out the terms of

this Order, in advance of their involvement at the Site.
F.  Access

Ecology or any Ecology authorized representative shall have the full authority to enter
and freely move about all property at the Site that the Port either owns, controls, or has access
rights to at all reasonable times for the purposes of, inter alia: inspecting records, operation logs,
and contracts related to the work being performed pursuant to this Order; reviewing the Port’s
progress in carrying 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 the Port. The Port shall make all reasonable efforts to secure access rights for those
properties within the Site not owned or controlled by the Port where remedial activities or
investigations will be performed pursuant to this Order. Ecology or any Ecology authorized
representative shall give reasonable notice before entering any Site property owned or controlled
by the Port unless an emergency prevents such notice. 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.
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G. Sampling, Data Submittal, and Availability

With respect to the implementation of this Order, the Port 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. Attached as Exhibit G is
Ecology Policy 840, Data Submittal Requirements.

If requested by Ecology, the Port shall allow Ecology and/or its authorized representative
to take split or duplicate samples of any samples collected by the Port pursuant to
implementation of this Order. The Port shall notify Ecology seven (7) days in advance of any
sample collection or work activity at the Site. Ecology shall, upon request, allow the Port 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 VIII.F (Access),
Ecology shall notify the Port prior to 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. 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 Participation Plan alone or in

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

1. 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 work
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 the Port prior to the issuance of all press releases 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 the Port that do not receive prior
Ecology approval, the Port shall clearly indicate to its audience that the press release, fact sheet,
meeting, or other outreach effort was not sponsored or endorsed by Ecology.

3. When requested by Ecology, participate in public presentations on the progress of
the remedial action RI/FS work 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, arrange and/or continue information repositories to

be located at the following locations:

a. Anacortes Public Library
1220 10™ Street
Anacortes, WA 98221
b. Washington Department of Ecology
Headquarters Office
300 Desmond Drive
Lacey, WA 98503
At a minimum, copies of all public notices, fact sheets, and press releases; all quality assured
monitoring data; remedial action plans and reports, supplemental remedial planning documents,
and all other similar documents relating to performance of the remedial action required by this

Order shall be promptly placed in these repositories.
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I.  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, the Port shall preserve all records, reports, 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, the Port shall make all records available to Ecology
and allow access for review within a reasonable time.
J.  Resolution of Disputes
1. In 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 VII1.B (Remedial Action Costs), the Parties shall utilize the dispute resolution procedure
set forth below.

a. Upon receipt of Ecology’s project coordinator's written decision or the
itemized billing statement, the Port 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. The Port may then request regional management review of the decision.
This request shall be submitted in writing to the Toxics Cleanup Land & Aquatic Lands
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 the
Port's request for review. The Section Manager's decision shall be Ecology's final

decision on the disputed matter.
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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. Implementation 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.

K. Extension of Schedule

1. An extension of schedule shall be granted only when a request for an extension is
submitted in a timely fashion, generally at least thirty (30) days prior to expiration of the
deadline for which the extension is requested, and good cause exists for granting the extension.
All 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;

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 the Port 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 the Port 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 the Port;

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

C. Endangerment as described in Section VI11.M (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 the

Port.
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3. Ecology shall act upon any written request for extension in a timely fashion.
Ecology shall give the Port 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 VIII.L
(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
C. Endangerment as described in Section VI11.M (Endangerment).
L. 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 VIII.N (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 the Port. The Port shall submit a
written request for amendment to Ecology for approval. Ecology shall indicate its 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 VI11.J (Resolution of Disputes).
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M. 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 the Port to cease such activities for such period of time as it deems
necessary to abate the danger. The Port shall immediately comply with such direction.

In the event the Port 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, the Port may cease
such activities. The Port shall notify Ecology’s project coordinator as soon as possible, but no
later than twenty-four (24) hours after making such determination or ceasing such activities.
Upon Ecology’s direction the Port shall provide Ecology with documentation of the basis for the
determination or cessation of such activities. If Ecology disagrees with the Port’s cessation of
activities, it may direct the Port to resume such activities.

If Ecology concurs with or orders a work stoppage pursuant to Section VIII.M
(Endangerment), the Port’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 VIIIL.K (Extension 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.

N. 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 the Port to recover remedial action
costs paid to and received by Ecology under this Order. In addition, Ecology will not take
additional enforcement actions against the Port regarding remedial actions required by this

Order, provided the Port complies with this Order.
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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.

O. Transfer of Interest in Property

No voluntary conveyance or relinquishment of title, easement, leasehold, or other interest
in any portion of the Site shall be consummated by the Port 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.

Prior to the Port’s transfer of any interest in all or any portion of the Site, and during the
effective period of this Order, the Port shall provide a copy of this Order to any prospective
purchaser, lessee, transferee, assignee, or other successor in said interest; and, at least thirty (30)
days prior to any transfer, the Port shall notify Ecology of said transfer. Upon transfer of any
interest, the Port shall restrict uses and activities to those consistent with this Order and notify all
transferees of the restrictions on the use of the property.

P.  Compliance with Applicable Laws

1. All actions carried out by the Port 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. At this time, no federal,
state or local requirements have been identified as being applicable to the actions required by this
Order.

2. Pursuant to RCW 70.105D.090(1), the Port 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, the Port shall comply

with the substantive requirements of such permits or approvals. The exempt permits or
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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 Exhibit B.

The Port 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 the Port 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 the Port shall be responsible to contact the
appropriate state and/or local agencies. If Ecology so requires, the Port shall promptly consult
with the appropriate state and/or local agencies and provide Ecology with written documentation
from those agencies 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 the Port and on how the Port must meet those requirements.
Ecology shall inform the Port in writing of these requirements. Once established by Ecology, the
additional requirements shall be enforceable requirements of this Order. The Port shall not begin
or continue the remedial action potentially subject to the additional requirements until Ecology
makes its final determination.

3. Pursuant to 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 the Port
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.

Q. Indemnification

The Port agrees, to the extent allowed by law, 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 the Port, its officers, employees, agents, or contractors in entering
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into and implementing this Order. However, the Port 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 the Port’s receipt of written
notification from Ecology that the Port has completed the remedial activity required by this
Order, as amended by any modifications, and that the Port 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. In the event the Port refuses, without sufficient cause, to comply with any term of
this Order, the Port will be liable for:

a. 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
b. 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.
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This Order may be reviewed only as provided under RCW 70.105D.060.

Effective date of this Order:

PORT OF ANACORTES STATE OF WASHINGTON,
DEPARTMENT OF ECOLOGY

Robert W. Hyde Timothy L. Nord
Executive Director Section Manager
Telephone: (360) 299-1812 Toxics Cleanup Program

Land & Aquatic Lands Cleanup Section
Telephone: (360) 407-7226



EXHIBIT - A




CAP SANTE MARINE PROPERTY LEGAL DESCRIPTION

Cap Sante Marine Site:

The physical address is:
Cap Sante Marine
Cap Sante Waterway
Anacortes, WA 98221

The Parcel # is P32951 and the site is located between 11th Street and 13th Street on the east side of Q Avenue in Anacortes.
The legal description (taken from the Port's lease with Cap Sante Marine) reads:
Tracts 7 and 8, all in Plate Number 10 (10), Anacortes Tide and Shore Lands, together with vacated streets and avenues

adjoining, siteated in Section Nineteen (19), Township Thirty-five (35) North, Range Two (2) East of W. M., according to
the plat thereof on file in the office of the Commissioner of Public Lands at Olympia, WA.
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1.0 INTRODUCTION

This document integrates a work plan for a Remedial Investigation/Feasibility Study (RI/FS) and
a scope of work for an Interim Action within the Cap Sante Marine (CSM) Lease Area (Site), located at
the Port of Anacortes (Port) Cap Sante Boat Haven on the east end of 13th Street in Anacortes,
Washington (Figure 1). Recent environmental investigations of the Site, completed by the Port, have
confirmed that contamination is present in the subsurface soil and groundwater in the vicinity of two
former underground storage tanks (USTs; Floyd Snider and McCarthy 2004, Floyd|Snider 2005). In
order to assess the nature and extent of the contamination, the Port is performing an RI/FS under an
Agreed Order with the Washington State Department of Ecology (Ecology). Ecology is overseeing the
Site as part of Fidalgo and Padilla Bay efforts under the Governor’s Puget Sound Initiative. This work
plan serves as the Scope of Work for the Agreed Order. The activities described in this work plan will be
conducted to fulfill the requirements set forth in the Agreed Order by assessing the nature and extent of
contamination at the Site and providing sufficient information to select a cleanup action. It is anticipated
that an interim action will be implemented at the Site prior to completion of the RI/FS and selection of the
final remedy. The interim action will be considered after the site-specific cleanup levels are established
for the Site. The interim action will be implemented to reduce potential threats to human health or the
environment by eliminating known contaminant pathways or to correct a problem that may become worse
over time. Pursuant to the Agreed Order, this work plan also includes provisions for an interim action to
address petroleum-contaminated soil prior to and during Site redevelopment activities. A scope of work
for the interim action is set forth in Section 4.0 of this document.

This work plan was prepared for submittal to Ecology in accordance with the provisions of the
Agreed Order, and was developed to meet the general requirements of an RI and FS as defined by the
Washington Model Toxics Control Act Cleanup (MTCA) Regulation (WAC 173-340-350). This work
plan describes the RI activities to be performed, the FS activities to be performed, and the planned
schedule and reporting. Appendices to this work plan consist of a Sampling and Analysis Plan (Appendix
A); a Quality Assurance Project Plan (Appendix B); a project Health and Safety Plan (Appendix C); the
Port of Anacortes Petroleum Seepage Study (Appendix D); 2004 and 2005 Environmental Due Diligence
Reports (Appendix E); a Dredge Material Characterization Report for Cap Sante Marina (Appendix F);
Background Information for Terrestrial Evaluation (Appendix G); and a Public Participation Plan

(Appendix H).

1-1
4/2/07 \\Edmdata\Projects\529\013\FileRm\R\Public Review RI-FS & IA WP\Public Review RI-FS & IA_WP.doc LANDAU ASSOCIATES



2.0 BACKGROUND INFORMATION

This section describes the CSM Site, including its known history, current uses, existing property

features, and geology, and summarizes previous environmental investigations.

2.1 PROPERTY DESCRIPTION

As described in Section 1.0, the Site is located within the Cap Sante Boat Haven in Anacortes,
Washington. The Site is currently used as a boatyard, marina support area, and a marine fueling facility
by Cap Sante Marine, Ltd., tenant of the Port. The property is bounded by Fidalgo Bay on the east,
Q Avenue on the west, 11™ Avenue on the north, and 13" Street to the south. The ground surface at the

Site is asphalt in the roadway and a combination of asphalt, concrete slab, and gravel within the boatyard.

2.2 SITE HISTORY

Prior to 1947, the Site consisted of tide flats. In the late 1940s to early 1950s, the area was filled
with dredged material from the adjacent federal waterway. The Port has owned the Site since 1956 and
has leased it to various operators over time. The Site has been operated as a boatyard and marina support
area, including a marine fueling facility, since approximately 1959. Cap Sante Marine, Ltd, the current
tenant, has occupied the Site since the late 1970s and provides small vessel storage, launch, and minor
maintenance services. Vessel fueling was provided from a float located offshore from the CSM Site.
Fuel was supplied to the float via a series of underground pipelines from USTs located within the CSM
Site area (see Figure 2).

Fuel releases have been recorded at the Site since the 1980s. In the early 1980s, petroleum fuel
was observed seeping into the marine waters at the boat basin at several locations near the fuel float. In
1983, under order from the U.S. Coast Guard, the Port installed a trench to control the seepage of fuel.
The trench intercepted the fuel flowing through the soil. According to the available documentation,
approximately 1,250 gallons of fuel were recovered from the trench and the seepage stopped. It was
determined that the seepage was the result of leakage from the USTs and supply lines that serviced the
fuel float.

The USTs contained gasoline, diesel, and two-stroke oil pre-mix. The approximate total storage
capacity of the original tanks was 22,000 gallons. In 1985, the Port replaced these USTs with two new
12,000 gallon tanks. Recently, the fuel float was demolished by the Port as part of the boat haven

redevelopment. To date, the USTs and supply lines have not been removed.
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2.3  PREVIOUS INVESTIGATIONS

In 1982, the USTs and supply lines were repaired; however, petroleum leakage continued to be
observed at the Site. Following the continued petroleum seepage, a Petroleum Seepage Study was
conducted that included hydrogeologic explorations and analyses (Hart Crowser 1983). The results of the
Petroleum Seepage Study are presented in the Petroleum Seepage Study report provided in Appendix D.

In 1983, eight observation wells were installed and several test pits were excavated. The data
obtained from the investigation indicated that petroleum present in the subsurface soil was migrating
toward the shoreline on top of the water table. In 1984, a petroleum recovery system was installed that
was comprised of an interceptor trench system coupled with a recovery well. The interceptor trench was
excavated to a depth of approximately 8 to 10 ft at the approximate location shown on Figure 2, and was
backfilled with coarse gravel. A petroleum recovery well was installed in direct hydraulic connection to
the trench. Petroleum pumped from the well was directed into a separate storage tank. The recovery
system operated for approximately 28 weeks, recovering approximately 1,250 gallons of petroleum.
Groundwater wells were monitored for 6 months following the recovery system shutdown. Petroleum
seepage into the harbor was not observed following these remedial actions.

In 2004 and 2005, the Port conducted a series of Environmental Due Diligence Investigations into
the extent of soil and groundwater contamination at the Site (Floyd|Snider 2005). As part of the 2004
investigation, soil and groundwater samples were collected from six locations near the former fuel
recovery trench. A total of 13 soil and 6 groundwater samples were collected and analyzed for petroleum
hydrocarbon contaminants. Soil concentrations of benzene and/or xylenes exceeded MTCA Method A
cleanup levels at four of the sampling locations, and gasoline-range petroleum hydrocarbons were
detected at concentrations exceeding MTCA Method A cleanup levels at two sampling locations.
Cleanup levels for benzene, gasoline, and diesel in groundwater were exceeded at two of the sampling
locations. In 2005, soil and groundwater samples were collected from nine locations in the general
vicinity of the USTs. A total of 7 soil samples and 5 groundwater samples were collected and analyzed
for petroleum hydrocarbon contaminants. Soil concentrations of benzene and/or diesel-range petroleum
hydrocarbons exceeded MTCA Method A cleanup levels at five of the sampling locations. Gasoline-
range and diesel-range petroleum hydrocarbons and benzene exceeded groundwater cleanup levels at five
of the sampling locations. The Port’s investigations revealed soil and groundwater contaminated with
gasoline-range and diesel-range petroleum hydrocarbon, and benzene in a roughly fan-shaped area around
the USTs that extended to Fidalgo Bay. Analytical results for the 2004 and 2005 soil and groundwater
investigations are summarized in Tables 1 and 2 and on Figure 3. The 2004 and 2005 Due Diligence

Reports are provided in Appendix E.
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Sediments adjacent to the Site were tested in February 1999 and January 2000 in conjunction
with maintenance dredging of the boat haven. Dredged materials were subject to the chemical quality
evaluations required by the Dredged Material Management Program and were found to be suitable for
unconfined open-water disposal (Appendix F). The maintenance dredging was performed in two phases
of work. Phase 1 was completed during the 2004/2005 dredging window and included dredging from the
federal channel and from the entrance of the Marina to the A- and B-Docks. Phase 2 included dredging
the marina area between B-Dock and E-Dock and was completed during the 2006/2007 dredging window
(Figure 2).

2.4 CURRENT PROPERTY CONDITIONS
2.4.1 GEOLOGY AND HYDROLOGY

Based on previous investigations (Hart Crowser 1983), the subsurface geology at the Site consists
of dredged fill material overlying native marine sediment and glacial deposits. The fill consists of gray
silty, fine to medium sand. The native layer underlying the dredged fill material consists of a sandy,
clayey silt. The native silt layer is encountered at about 9 ft below ground surface (BGS) and ranges from
3 to 6 ft in thickness. A shallow unconfined aquifer is present within the dredged fill material.
Groundwater in this shallow aquifer has been encountered at depths ranging from 4 to 5.5 ft BGS. The
native silt layer encountered at approximately 9 ft BGS separates the shallow aquifer from a deeper
confined aquifer present in the native sand layer. Due to the proximity of the Site to Fidalgo Bay, Site

groundwater is assumed to be tidally influenced with a general flow direction to the east toward the bay.

2.4.2 CHEMICALS OF POTENTIAL CONCERN

At the CSM Site, the chemicals of potential concern (COPCs) for soil and groundwater include
those associated with the historical petroleum fuel tanks and supply lines associated with the fuel seepage
in the early 1980s. COPCs include petroleum hydrocarbons; polycyclic aromatic hydrocarbons (PAHs);
volatile organic compounds (VOCs) associated with petroleum fuel; and lead. The specific COPCs are
listed below:

e Gasoline-range petroleum hydrocarbons

e Diesel-range petroleum hydrocarbons

e (Carcinogenic PAHs (cPAHs)

e Napthalene

e 1-Methylnaphthalene

e 2-Methylnaphthalene
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e Benzene, toluene, ethylbenzene, xylenes (BTEX)
e Methyl tert-butyl ether (MTBE)

e Lead

e 1,2-Dibromoethane (EDB)

e 1,2-Dichlorethane (EDC)

e N-Hexane.

Previous investigations at the Site focused on identifying the nature and extent of these COPCs.
Further investigation of the Site will include analysis of the chemical parameters listed in Table 830-1 of
the MTCA (Chapter 173-340 WAC). Also, because heavy oil was detected in groundwater during the
2005 groundwater investigation, heavy oil will be analyzed for in some or all of the soil and groundwater
samples. Chromium, copper, zinc, and polychlorinated biphenyls (PCBs) will also be analyzed for in
some samples collected in the vicinity of the waste oil tank. Unless detected, these additional parameters

will not be carried forward as COPCs.

2.5 FUTURE SITE LAND USE

Currently, the Port is redeveloping the Cap Sante Boat Haven including parts of the CSM Site.

Redevelopment activities include the following:

e Dredging of moorage areas to -12 ft mean lower low water

Installation of new moorage floats for C-, D-, and E-Docks

Demolition of the existing boat launch and fuel float facility and construction of a new fuel
facility near the terminus of A-Dock

Installation of a boat launch facility between the B-Dock and C-Dock

Installation of a pedestrian esplanade along the shoreline.

Future plans may include the reconfiguration of the current upland boatyard.
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3.0 REMEDIAL INVESTIGATION

The RI will evaluate existing soil, groundwater, and sediment quality data from the Site.
Additional information will be collected, as needed, to characterize the Site for the purpose of developing
and evaluating cleanup action alternatives and selecting a cleanup action. The scope of the RI will
include a soil investigation, groundwater investigation, and a sediment investigation. To expedite the RI,
the sediment investigation and monitoring well installation associated with the groundwater investigation
will be done concurrently and in advance of the soil investigation. The results of the RI, as well as
previous investigation results, will be compared to preliminary cleanup levels to determine the nature and
extent of contamination. Although cleanup levels will be developed for soil and groundwater as part of
the FS (discussed further in Section 5.0), preliminary cleanup levels will be established during the RI to
evaluate the nature and extent of contamination and to select analytical methods with reporting limits at or
below the cleanup levels to the extent possible.

This section presents preliminary cleanup levels, the rationale for the preliminary cleanup levels,

and the activities associated with each investigation.

3.1 PRELIMINARY CLEANUP LEVELS

In accordance with MTCA, the development of preliminary cleanup levels included identifying
potential exposure pathways for human and environmental impacts based on the planned land use. The
Site is currently zoned commercial and, as discussed in Section 2.1, the Site is currently used as a
boatyard and for retail. As discussed in Section 2.5, the Port plans to redevelop portions of the Site as
part of an overall upgrade of the Cap Sante Boat Haven facility. Redevelopment plans include
installation of new moorage floats, relocation of the fuel dock, installation of a boat launch facility, and
installation of a pedestrian esplanade along the shoreline. It is not anticipated that the zoning will change

following redevelopment.

3.1.1 DERIVATION OF SOIL AND GROUNDWATER TPH CLEANUP LEVELS PROTECTIVE OF
OFFSHORE SEDIMENTS
Sediment total petroleum hydrocarbon (TPH) toxicity will be evaluated through bioassay testing
to provide a basis for determining TPH cleanup levels in Site soil and groundwater. Site soil and
groundwater TPH cleanup levels must be protective of benthic organisms in sediment and will prevent
re-contamination of sediment. Sediment samples will be collected from three locations along the
shoreline of the Site at the approximate elevation of the groundwater table and at multiple locations

offshore of the Site. These samples will be analyzed for the COPCs, and the shoreline sample containing
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the highest TPH concentration will be subject to bioassay testing to evaluate the potential toxicity of the
test sediments. If the sediment passes the bioassay tests, no further investigation of the sediment will be
conducted because there are no demonstrated impacts to sediment resulting from historical releases at the
Site. In this case, soil and groundwater cleanup levels will default to MTCA Method A cleanup levels for
TPH. If the bioassay results show toxicity to benthic organisms related to TPH, then additional testing
will be performed in consultation with Ecology. The additional testing will utilize the other sediment
sample results to identify the range of sediment TPH concentration at the Site. Additional toxicity testing
will focus on identification of TPH levels that do not pose adverse effects to benthic organisms. On
identification of protective sediment TPH concentrations, groundwater and soil cleanup levels will be
calculated using the U.S. Environmental Protection Agency (EPA) Equilibrium Partitioning Model for

sediment.

3.1.2 GROUNDWATER

Groundwater at or potentially affected by the Site is not currently used for drinking water and is
not a reasonable future source of drinking water due the availability of a municipal water supply and, in
accordance with WAC 173-340-720(2)(d), due to its proximity to marine surface water. However,
groundwater samples collected during the RI will be analyzed for additional parameters (total dissolved
solids, salinity, etc.) that will support the conclusion that groundwater at the Site is not a reasonable
source of drinking water. As a result, the potential exposure pathways for Site groundwater include:

e Human ingestion of marine organisms contaminated by releases of affected Site groundwater

to adjacent marine surface water

e Acute or chronic effects to aquatic organisms resulting from exposure to constituents in

groundwater discharging to adjacent marine surface water.

Groundwater cleanup criteria that are developed based on the exposure pathways identified in this
subsection must be adequately protective of aquatic organisms and of humans that ingest these marine
organisms. Except for TPH, MTCA Method B marine surface water cleanup levels will be developed in
accordance with WAC 173-340-730(3) for the COPCs. TPH cleanup levels for groundwater will be
based on the TPH concentration permissible in groundwater to prevent toxicity to benthic organisms and
recontamination of sediment. The concentration value will be calculated using the EPA Equilibrium
Partitioning Model for sediment, using the sediment TPH cleanup level. If a sediment TPH cleanup level
is not calculated because bioassay tests pass, as discussed in Section 3.1.1, MTCA Method A cleanup
levels will be used for TPH groundwater cleanup levels. Preliminary groundwater cleanup levels and the
development of these cleanup levels, including the concentrations established under applicable state and

federal laws, are presented in Table 3. However, in accordance with WAC 173-340-740(5)(c), further

3-2
4/2/07 \\Edmdata\Projects\529\013\FileRm\R\Public Review RI-FS & IA WP\Public Review RI-FS & IA_WP.doc LANDAU ASSOCIATES



adjustment to the preliminary groundwater cleanup levels presented in Table 3 may be necessary if

practical quantitation limits are greater than cleanup levels.

3.1.3 SoiL

Except for TPH, MTCA Method B cleanup levels will be used as preliminary soil cleanup levels.

Because access to the property by the general public is currently allowed and will continue to be allowed

after redevelopment, preliminary soil cleanup levels will be based on unrestricted land use, as defined in

MTCA. During the FS, cleanup levels and/or risk-based remediation levels for specific land uses and

associated institutional controls may be considered as a component of cleanup alternative development

and evaluation. Under MTCA Method B, soil cleanup levels must be as stringent as:

e Concentrations established under applicable state and federal laws
e Concentrations protective of terrestrial ecological receptors
e Concentrations protective of direct human contact with soil

e Concentrations protective of groundwater.

Consideration of the above criteria was made, as follows, during development of preliminary soil cleanup

levels:

Except for MTCA, there are no soil cleanup levels established under applicable state or
federal laws for the COPCs at the Site.

A terrestrial ecological evaluation is not required for the Site because it does not meet any of
the criteria in WAC 173-340-7491(2). Copies of the forms documenting this decision for the
Site are included in Appendix G. As a result, the Site meets the exclusion for a terrestrial
ecological evaluation. Therefore, human contact and leaching to groundwater are the only
applicable pathways for Site soil.

Except for TPH, standard MTCA Method B soil cleanup levels protective of direct human
contact will be developed for the COPCs. These cleanup levels will be developed in
accordance with WAC 173-340-740(3) using Ecology’s on-line CLARC database (Ecology
2001). Table 4 shows the preliminary soil cleanup levels for protection of human health.
The preliminary cleanup level for benzo(a)pyrene will be used for the sum of cPAHs using
total equivalency factors (TEFs) in accordance with WAC 173-340-708(8)(e) and Ecology
guidance (Ecology 2001). MTCA Method A cleanup levels will be used as TPH cleanup
levels protective of direct human contact, as shown in Table 4.

Unless nonaqueous phase liquid (NAPL) is present at the Site, preliminary soil cleanup levels
for the saturated and unsaturated soil zones that are protective of groundwater will be
determined for the COPCs (except TPH) using the fixed parameter three-phase partitioning
model in accordance with WAC 173-340-747(4). Based on the exposure pathways identified
in Section 3.1.2 for Site groundwater, because groundwater is not a current or likely future
source of drinking water and because it discharges to marine surface water, marine surface
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water preliminary cleanup levels protective of human health and aquatic organisms developed
in accordance with WAC 173-340-730 will be used in the calculation. Preliminary soil TPH
cleanup levels protective of groundwater will be calculated using the TPH concentration
permissible in groundwater to prevent sediment toxicity and recontamination (see
Section 3.1.2). Table 4 shows the preliminary soil cleanup levels for protection of
groundwater as marine surface water.

e If NAPL is present, preliminary soil cleanup levels protective of groundwater will be
determined for the constituents present in the NAPL using the four-phase partitioning model
in accordance with WAC 173-340-747(6). This methodology calculates a predicted
groundwater concentration for each constituent present in the NAPL based on the
concentrations of these constituents in soil. The predicted groundwater concentration is then
compared to the applicable groundwater cleanup level. For each of the constituents present in
the NAPL, except TPH, the predicted groundwater concentration will be compared to the
groundwater cleanup level protective of marine surface water. For TPH, the predicted
groundwater concentration will be compared to the TPH concentration permissible in
groundwater to prevent sediment toxicity recontamination. If the predicted groundwater
concentration for each constituent and for the TPH mixture is less than or equal to the
applicable groundwater cleanup levels, then the soil concentrations measured at the Site will
be considered protective. If the predicted groundwater concentrations for each constituent
and for TPH is more than the applicable groundwater concentration, then the Site soil
concentrations will not be considered protective and calculation of protective soil
concentrations will be conducted iteratively using the four-phase partitioning model.

o If NAPL is present, the TPH preliminary cleanup levels protective of groundwater will be
compared to residual saturation screening levels to ensure that the soil cleanup levels will not
result in the accumulation of NAPL. Residual saturation screening levels for TPH will be
established using the values specified in Table 747-5 of the MTCA (Chapter 173-340 WAC)

Preliminary soil cleanup levels may be adjusted to be no less than natural background in

accordance with WAC 173-340-740(5)(c). Background concentrations for metals, based on statewide
90th percentile values (Ecology 1994), were compared to preliminary soil cleanup levels protective of
human direct contact and groundwater. Preliminary cleanup levels for copper, mercury, and nickel were
adjusted upward to the natural background level. Preliminary soil cleanup levels adjusted based on
natural background are identified in Table 4. Also, in accordance with WAC 173-340-740(5)(c), further
adjustment to the preliminary cleanup levels may be necessary if the practical quantitation limits are

greater than the preliminary cleanup levels.

3.2 SEDIMENT INVESTIGATION

Initially, a sediment investigation will be performed to determine the sediment toxicity-based soil
and groundwater cleanup criteria as described in 3.1.1 above. Twelve surface (0 to 10 cm) sediment
samples (SED-1 through SED-12) will be collected from the locations shown on Figure 4. Initially, the

sediment samples will be analyzed for petroleum hydrocarbon fractions using volatile petroleum
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hydrocarbons (VPH), extractable petroleum hydrocarbons (EPH), and NWTPH-Dx methodologies. A
bioassay test will be performed using shoreline samples (SED-1, SED-2, or SED-3) containing the
highest concentrations of TPH. Other sediment samples with significant TPH concentrations that are
considered to be associated with historical upland releases of petroleum hydrocarbons may also be
submitted for toxicity testing. If the sediment sample passes the bioassay tests, the concentrations of TPH
in sediment will be considered protective of benthic organisms and MTCA Method A cleanup levels will
be used. If the sediment sample fails the bioassay tests, additional bioassay testing will be performed on
samples representative of the range of TPH at the Site as determined from the 12 sediment samples that
will be collected. Additional toxicity testing will be identified and completed in consultation with

Ecology. Sediment sample collection procedures are discussed in more detail in the SAP (Appendix A).

3.3 SOIL INVESTIGATION

The soil investigation will be initiated following completion of the sediment investigation. This
will allow TPH cleanup levels protective of sediment to be developed for the soil prior to collecting and
analyzing soil samples. The soil investigation will consist of collecting soil samples from twelve borings
(SB-1 through SB-12) at the approximate locations shown on Figure 5. Three of the borings (SB-02,
SB-03, and SB-12) are located upgradient of the former USTs to better delineate the extent of petroleum-
impacted soil in the vicinity of the former USTs. Six of the borings (SB-01, SB-04, SB-05, SB-06,
SB-08, and SB-11) are located along the CSM shoreline to characterize the extent of impacted soil
shoreward of the recovery trench. One soil boring, SB-07, will be located downgradient of the former
waste oil tank and another soil boring, SB-09, will be located between previous boring locations CSM-04
and CSM-14. Soil sampling at these boring locations will be conducted to fill data gaps associated with
MTCA testing requirements for petroleum releases. One soil boring, SB-10, will be located in an area
located near the B-Dock that was recently identified as potentially impacted by petroleum. Soil samples
will also be collected at the proposed monitoring well locations (shown on Figure 5 and described in
Section 3.4) if a zone of contamination is encountered during drilling of the monitoring well borehole.

At each boring location, a sample of the surface soil (0 to 0.5 ft BGS) will be collected and
submitted for laboratory analysis. Additionally, if soil conditions at any of the twelve borings indicate a
zone of potential contamination (e.g., debris, presence of oil or sheen, odors, and/or discoloration), a
sample will be collected from that zone and submitted for laboratory analysis. A sample will also be
collected from a depth below the zone of potential contamination where no evidence of contamination is

present. If no evidence of potential contamination is observed at a boring, a soil sample will be collected
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from the 1- to 2-ft depth and from the capillary fringe, in addition to the surface soil sample, and
submitted for laboratory analysis.

Boreholes for collecting soil samples will be drilled using a truck-mounted Geoprobe® direct-
push drilling rig. Soil samples will be obtained from the soil borings using a closed-piston sampling
device with a core sampler. Soil sample collection procedures are discussed in more detail in the SAP
provided in Appendix A of this work plan.

Soil samples submitted for analysis will be analyzed for the COPCs identified in Section 2.4.2.
Soil samples submitted for laboratory analysis from soil boring SB-07, located near the former waste oil
tank, will be analyzed for the COPCs, as well as chromium, copper, zinc, and PCBs. If necessary for the
development of TPH cleanup levels that are protective of sediment, 10 soil samples will be collected from
the vadose zone at borings where petroleum hydrocarbon contamination is observed. The vadose zone
samples will be analyzed for TPH fractions using EPH and VPH methodologies (Ecology 1997).
Analytical methods and reporting limits goals for the analysis of each constituent are described further in

the SAP provided in Appendix A of this work plan.

3.4 GROUNDWATER INVESTIGATION

Five groundwater monitoring wells will be installed at the Site to determine groundwater depth,
flow direction, and other characteristics, and to determine if hazardous substances are present. Based on
previous investigations (Hart Crowser 1983), it is expected that groundwater generally flows toward the
shoreline (Cap Sante Waterway). As described in Section 3.1.2, the property groundwater is not a current
or reasonable future drinking water source. The groundwater investigation will focus on characterization
of groundwater quality migrating onto and off of the Site. The groundwater investigation will consist of
installation of four shallow monitoring wells screened in the upper aquifer and one deep well screened in
the lower aquifer, measurement of groundwater levels at each well location, collection of groundwater
samples at each well, and collection of a groundwater sample at soil boring SB-01. Groundwater samples
submitted for laboratory analysis will be analyzed for the COPCs identified in Section 2.4.2 and other
parameters that will be used to evaluate the use of groundwater as drinking water and/or to evaluate
natural attenuation as a potential cleanup option. Monitoring well locations and installation procedures,
groundwater sampling and analysis, and measurement of groundwater levels are discussed below; more

detailed procedures are provided in the SAP (Appendix A).
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3.4.1 MONITORING WELL LOCATIONS

Four shallow monitoring wells (MW-01, MW-02, MW-03S, and MW-04) and one deep
monitoring well (MW-03D) will be installed at the proposed locations shown on Figure 5. The proposed
groundwater monitoring well locations were selected to provide additional information on the
groundwater quality in the vicinity of the USTs and historical releases. Shallow monitoring well MW-01
is located upgradient from the former USTs to determine the chemical quality of groundwater entering the
area. Shallow monitoring well MW-02 is located upgradient of one of the historical petroleum seepage
areas and southeast of the former USTs. Monitoring wells MW-03S and MW-04 are located
downgradient of the former USTs and historical petroleum recovery trench. The actual location of the
monitoring wells may be modified slightly during installation activities, based on field conditions and to

reduce possible conflict with current Site use or future Site development plans.

3.4.2 MONITORING WELL INSTALLATION

Boreholes for shallow and deep monitoring wells will be drilled using a hollow-stem auger drill
rig. Step-down drilling procedures across the confining unit will be used for the deep well installed in the
lower aquifer. Shallow monitoring well boreholes will be terminated at the top of the upper confining
unit or will extend no more than 0.5 ft into the upper confining unit with total depths expected to be about
9 ft BGS. The deep monitoring well boreholes will be terminated approximately 10 to 15 ft below the
base of the upper confining unit or at the top of the lower confining unit, if this unit is present at depths
less than 10 ft below the upper confining unit. Monitoring well installation and construction will be
performed in accordance with the Minimum Standards for Construction and Maintenance of Wells

(Chapter 173-160 WAC).

3.4.3 GROUNDWATER MONITORING

Following well installation, each well will be developed and groundwater samples will be
collected as described in the SAP. Groundwater sampling will occur within 1 hour before and 1 after a
low tide so that samples collected will be of water discharging from the site that is minimally influenced
by the tide. Two other groundwater monitoring events will be conducted in addition to this monitoring
event. These monitoring events will be conducted during a dry season (typically August or September)
and a wet season (typically April, May, or November). At least two quarters of groundwater monitoring
may be completed prior to implementation of an interim action at the Site. Water levels will also be
measured at each monitoring well and in Cap Sante Waterway during each sampling event. In addition to

the groundwater samples collected at each monitoring well, a groundwater sample will be collected
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directly from soil boring SB-01 during the soil investigation. Collection of a groundwater sample at soil
boring SB-01 will also occur within 1 hour before and 1 hour after low tide. Groundwater samples will
be analyzed for the COPCs identified in Section 2.4.2 and other parameters that will be used to evaluate
the use of groundwater as drinking water and/or to evaluate natural attenuation as a potential cleanup
option. Analysis of groundwater samples for metals will include both total and dissolved; however,
which result will be used for characterization of Site groundwater will depend on sample turbidity. For
turbid groundwater samples, the dissolved metals results will likely be used to characterize Site
groundwater. For non-turbid groundwater samples, total metals results will likely be used to characterize
Site groundwater. However, the use of total or dissolved metal results for characterizing Site
groundwater will be determined in consultation with Ecology.

To further delineate groundwater flow characteristics across the Site, specifically groundwater
tidal influence information, a 72-hour tidal study will be conducted. Data collection will include
continuous (every 15 minutes) water level measurements from monitoring wells located at the Site, and in
the marina using electronic dataloggers and well transducers. Manual water levels will also be collected
by field staff to confirm results of the electronic data collection. Net groundwater flow directions
determined from the tidal study will be used along with the groundwater monitoring analytical results to
more accurately define the nature and extent of potential groundwater contamination beneath the Site. In
addition, aquifer hydraulic conductivity will be determined by conducting aquifer well slug tests.

Procedures for well development, water level monitoring, groundwater sample collection, slug

tests, and the tidal study are provided in the SAP (Appendix A).
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4.0 INTERIM ACTION

The purpose of an interim action at the CSM Site is to remove contaminated soil from the known
source area to reduce the potential for transport of contamination off Site. The interim action will be
implemented as early as is practical in the Site RI/FS and cleanup process, after site-specific cleanup
criteria are established. The interim action will achieve an immediate reduction in source material
volume and will lower, if not eliminate, the potential environmental threats posed by leaving the source
material in place. The interim action would also be completed prior to redevelopment of the Site because
delaying such action will result in substantially greater cost. Removal of soil meets the criteria of an
interim action as defined by WAC 173-340-430(1)(b); if removal of the soil is not conducted prior to or
during construction activities associated with the Site redevelopment, the cost of removing this soil will
substantially increase due to restraints posed by new buildings and structures.

As described in Section 2.2, the source of the petroleum seeping into the marine waters in the early
1980’s was determined to be leaking USTs and supply lines that serviced the fuel float (Figure 2). Although
the leaky USTs were replaced and the supply lines repaired, contaminated soil surrounding the USTs is still
present. The interim action will be conducted to remove the contaminated soil. The extent of soil to be
removed will be identified based on the sample results for the previous investigations and the soil
investigation described in Section 3.3. Soil sample results from these investigations will be compared to the
preliminary cleanup levels described in Section 3.1. Soil located within the vicinity of the former USTs that
contains concentrations of constituents exceeding the preliminary cleanup levels will be removed during the
interim action, to the extent practicable. Although it is the intent of the Port to have the interim action be as
complete as possible, the interim action may not constitute the cleanup action for the site; therefore, the
proposed interim action will be implemented in a manner that does not foreclose reasonable alternatives for
a future site cleanup action, if necessary.

Soil removal during the interim action is expected to include proper decommissioning of the
existing USTs and service lines and be coordinated with habitat restoration opportunities, where appropriate.
In all of the remedial actions under this Order, the Port will integrate cleanup options and habitat restoration
objectives as determined appropriate by Ecology. Excavated soil will be disposed offsite at a disposal
facility determined appropriate based on soil analytical results collected during the RI soil investigation and
previous soil investigations. If the extent of contaminated soil extends below the groundwater table,
temporary dewatering may be required to depress the water table to below the base of the excavation.
The type of excavation dewatering used will be a function of the excavation method used and the
preferences of the contractor. Wastewater generated during dewatering will be contained and disposed of

appropriately.
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Because the interim action will involve removal, handling, and disposal of known contaminated
materials, MTCA compliance monitoring requirements specified in WAC 173-340-410 will be considered
appropriate for this interim action.

MTCA compliance monitoring activities will include the following:

e Protection monitoring to confirm that human health and the environment are adequately

protected during implementation of the interim action, as described in a health and safety plan

e Performance monitoring to confirm that the interim action has attained the cleanup standards
established for the interim action and other performance standards (such as construction
quality control monitoring necessary to demonstrate compliance with project permits)

e Performance monitoring to assess the effectiveness of the interim action subsequent to the

completion of the interim action but prior to selection of the final remedy for the Site.

A compliance monitoring program for the interim action will be submitted for approval to
Ecology and documented in an addendum to this work plan prior to conducting the interim action.
However, in general, compliance monitoring will consist of monitoring the health and safety of workers
during implementation of the interim action and collecting soil confirmation samples at the base and
sidewalls of the excavation to determine that the preliminary soil cleanup levels have been achieved.

In accordance with MTCA, all cleanup actions conducted under MTCA will comply with
applicable state and federal laws [WAC 173-340-710(1)]. MTCA defines applicable state and federal
laws to include legally applicable requirements and those requirements that are relevant and appropriate.
Collectively, these requirements are referred to as ARARs. A brief overview of potential ARARs for the
interim action is provided in the bullets below; however, the primary ARAR is the MTCA cleanup
regulation (Chapter 173-340 WAC), especially with respect to the development of cleanup levels and
procedures for development and implementation of a cleanup under MTCA. The ARARs that may be
applicable to the interim action include the following:

e Washington Water Pollution Control Act and the following implementing regulation: Water

Quality Standards for Surface Waters (Chapter 173-201A WAC). These regulations establish
water quality standards for surface waters of the State of Washington consistent with public

health and the propagation and protection of fish, shellfish, and wildlife. These standards will
be used to develop groundwater cleanup levels for the Site, as discussed in Section 3.1.

e Washington Hazardous Waste Management Act (Chapter 70.105 RCW) and the following
implementing regulation: Dangerous Waste Regulations (Chapter 173-303 WAC). These
regulations establish a comprehensive statewide framework for the planning, regulation,
control, and management of dangerous waste. The regulation designates those solid wastes
that are dangerous or extremely hazardous to the public health and environment. The
management of excavated contaminated soil from the Site will be conducted in accordance
with these regulations to the extent that any dangerous wastes are discovered or generated
during the cleanup action.
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e Washington Solid Waste Management Act (Chapter 70.95 RCW) and the following
implementing regulations: Solid Waste Handling Standards (Chapter 173-350 WAC) and
Criteria for Municipal Solid Waste Landfills (Chapter 173-351 WAC). These regulations
establish a comprehensive statewide program for solid waste management, including proper
handling and disposal. The management of excavated contaminated soil from the Site will be
conducted in accordance with these regulations to the extent that the soil can be managed as
inert or solid waste instead of dangerous waste.

e Shoreline Management Act (SMA; Chapter 90.58 RCW). The SMA establishes permitting
and other requirements for substantial development occurring within waters of the U.S. or
within 200 ft of a shoreline, and requires that the activities in coastal zones be consistent with
local regulations. MTCA exempts cleanup projects being conducted under an enforceable
order or consent decree from the requirement of obtaining the shoreline permit; however, the
cleanup must be conducted in accordance with the substantive requirements of the regulation.

o Hazardous Waste Operations (Chapter 296-843 WAC). This establishes safety requirements
for workers providing investigation and cleanup operations at sites containing hazardous
materials. These requirements would be applicable to onsite cleanup activities and would be
addressed in a site health and safety plan prepared specifically for these activities.

e Washington Clean Air Act (WCAA, Chapter 70.94 RCW). The WCAA establishes
permitting and other requirements for air emission controls.

e State Water Pollution Control Act (Chapter 90.48 RCW). This Act establishes permitting
and other requirements for discharge to state surface waters. The procedural requirements of
this chapter do not apply to any person conducting a remedial action at a facility pursuant to
a consent decree, order, or agreed order issued pursuant to chapter 70.105D RCW. Ecology
is required to ensure compliance with the substantive requirements of this chapter through
the consent decree, order, or agreed order issued pursuant to chapter 70.105D RCW.

e Occupational Safety and Health Act (OSHA), 29 CFR Subpart 1910.120. OSHA establishes
worker health and safety requirements for hazardous waste operations and emergency
response.

e  Washington State Industrial Safety and Health Act (WISHA). WISHA establishes standards
governing workplace safety and health conditions in the State of Washington.

e National Toxics Rule (40 CFR Subpart 131.36). This Rule establishes federal water quality
standards

o (Clean Water Act (CWA, 33 U.S.C 1251 et seq). The CWA establishes wastewater standards
for industry and water quality standards for contaminants in surface waters.

e City of Anacortes Engineering Standards. This establishes grading, filling, and other
construction requirements.

e State Environmental Policy Act (SEPA). This policy requires consideration of likely
environmental consequences of a proposed construction project.
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e Sediment Management Standards (SMS, Chapter 173-204 WAC). The SMS establishes
standards for the quality of surface sediments.

Prior to implementation of the interim action, an addendum to this work plan describing the
specifics of the interim action will be prepared for Ecology review and approval. This addendum will
identify the sustentative requirements of federal, state or local requirements as provided in RCW
70.105D.090. The addendum will also delineate the anticipated area and depth of the excavation based on
data obtained during the RI and previous investigations, excavation methods, methods of disposal for the
contaminated soil and other wastes generated during the interim action, and a compliance monitoring

program.
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5.0 FEASIBILITY STUDY

The RI/FS will develop cleanup levels for the Site and evaluate hazardous substances in soil and
groundwater by comparing soil and groundwater data to these cleanup levels. If the RI data do not
exceed cleanup levels, then an FS (other than establishment of cleanup levels and points of compliance)
will not be necessary and will not be performed. If the RI data does exceed cleanup levels, then the FS
will develop and evaluate cleanup action alternatives for contaminated media so that cleanup actions may
be selected. The FS will:

e Develop cleanup levels and points of compliance and, as necessary, establish remediation

levels.

e Delineate affected media where evaluation of remedial action is appropriate.

e Develop remedial action objectives.

e Screen and evaluate specific cleanup alternatives and recommend a preferred alternative.

o Identify opportunities for shoreline restoration.

e Be presented in a written report along with the results of the RI (the RI/FS report).

The following sections provide the details of the FS process that will be completed, if necessary,

for the Site.

S.1 ESTABLISHMENT OF CLEANUP LEVELS, POINTS OF COMPLIANCE,
AND REMEDIATION LEVELS

Cleanup standards, including cleanup levels and points of compliance, will be developed for soil
and groundwater in accordance with MTCA requirements. Exposure pathways and receptors will be
identified as part of cleanup level development. As needed, remediation levels may also be established
for specific cleanup alternatives.

Cleanup levels for soil will be protective of human health, terrestrial ecological receptors,
groundwater, and sediment based on current and likely future uses of the property. The point of
compliance for soil will also be established.

Cleanup levels for groundwater will be based on protection of marine surface water and sediment.
Groundwater at or potentially affected by the property is not a current or reasonable future source of
drinking water. It is expected that information developed during the RI will be used to demonstrate that

groundwater at the property meets the requirements of WAC 173-340-720 for non-potable groundwater.
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A groundwater point of compliance will be developed. The point of compliance is likely to be

conditional, located at or near the groundwater/surface water interface.

5.2 DELINEATION OF MEDIA REQUIRING REMEDIAL ACTION

The RI process will determine if soil and groundwater sample results exceed cleanup levels and,
if so, identify the locations of the exceedances. Based on any exceedances and the established points of

compliance, the FS will identify the extent or volume of soil or groundwater that requires remedial action.

5.3 DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) that define the goals of the cleanup that must be achieved to
adequately protect human health and the environment will be developed for each medium and area
identified as requiring remedial action. These RAOs will be action-specific and/or media-specific.
Action-specific RAOs are based on actions required for environmental protection that are not intended to
achieve a specific chemical criterion. Media-specific RAOs are based on developed cleanup levels. The
RAOs will specify the COPCs, the potential exposure pathways and receptors, and acceptable

contaminant levels or range of levels for each exposure pathway, as appropriate.

5.4 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

In accordance with MTCA, all cleanup actions must comply with applicable state and federal
laws (WAC 173-340-710(1)). MTCA defines applicable state and federal laws to include legally
applicable requirements and those requirements that are relevant and appropriate. Collectively, these
requirements are referred to as applicable or relevant and appropriate requirements (ARARs). The
primary ARARs will likely be the MTCA cleanup levels and regulations that address implementation of a
cleanup under MTCA. Other potential ARARs may include the following:

e Washington Pollution Control Act and the implementing regulations: Water Quality

Standards for Surface Waters of the State of Washington (Chapter 173-201A WAC)

e Washington Hazardous Waste Management Act and the implementing regulations:
Dangerous Waste Regulations (Chapter 173-303 WAC), to the extent that any dangerous
wastes are discovered or generated during the cleanup action

o The federal Clean Water Act and the surface water quality criteria promulgated thereunder

e Washington’s Shoreline Management Act with respect to construction activities conducted
near the shoreline during the cleanup action.

The FS will identify ARARs for the Site cleanup.

5-2
4/2/07 \\Edmdata\Projects\529\013\FileRm\R\Public Review RI-FS & IA WP\Public Review RI-FS & IA_WP.doc LANDAU ASSOCIATES



5.5 SCREENING OF CLEANUP ALTERNATIVES

Cleanup alternatives will be developed for each medium of concern. Initially, general
remediation technologies will be identified for the purpose of meeting RAOs for each medium. General
remediation technologies consist of specific remedial action technologies and process options. General
remediation technologies will be considered and evaluated based on the media type and the properties of
any contaminant(s) and may include institutional controls, containment or other engineering controls,
removal, in situ treatment, and natural attenuation.

Specific remedial action technologies are the engineering components of a general remediation
technology. Examples include horizontal barriers, groundwater extraction, groundwater treatment, in situ
oxidation, in situ bioremediation, and capping. Process options are those specific processes within each
specific technology. For example, groundwater treatment technology could include process options such
as air stripping, activated carbon, and UV/chemical oxidation. Several specific technologies may be
identified for each general remediation technology and multiple process options may exist within each
specific technology.

Specific remedial action technologies and representative process options will be selected for
evaluation based on documented development or documented successful use for the particular medium
and COPCs. Cleanup alternatives will be developed from the general and specific remedial technologies
and process options consistent with Ecology expectations identified in WAC 173-340-370 using best
professional judgment and guidance documents as appropriate [e.g., Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA (EPA 1988)].

During the development of cleanup alternatives, both the current and planned future land use will
be considered. For example, where property is already developed, containment alternatives may be given
preferential consideration over soil cleanup alternatives that would be more disruptive to Site use.

If the RI identifies localized hot spots of contaminants in soil, active cleanup alternatives such as
excavation or in situ treatment alternatives may be appropriate for those limited areas. If there are
portions of the property with large volumes of materials with relatively low concentrations of hazardous
substances, cleanup alternatives including engineering controls or natural attenuation will be developed.

Current and planned future property uses will be considered during development of cleanup alternatives.

5.6 EVALUATION OF CLEANUP ALTERNATIVES

MTCA requires that cleanup alternatives be compared to a number of criteria as set forth in WAC

173-340-360 to evaluate the adequacy of each alternative in achieving the intent of the regulations, and as

5-3
4/2/07 \\Edmdata\Projects\529\013\FileRm\R\Public Review RI-FS & IA WP\Public Review RI-FS & IA_WP.doc LANDAU ASSOCIATES



a basis for comparing the relative merits of the developed cleanup alternatives. Consistent with MTCA,
the alternatives will be evaluated with respect to compliance with threshold requirements, permanence,

and restoration timeframe, and the results of the evaluation will be documented in the RI/FS reports.

5.7 HABITAT RESTORATION

The Site is being overseen by Ecology and work is being done in an expedited manner under the
Governor's Puget Sound Initiative. The initiative focuses on cleaning up contamination as well as
restoring Puget Sound. Ecology recognizes that site cleanups can be designed and implemented in a
manner that improves habitat values and provides for shoreline restoration in conjunction with remedial
actions. While planning the cleanup, and making cleanup decisions, Ecology and the Port of Anacortes
will evaluate opportunities to perform remedial actions in a fashion that coincidentally enhances habitat.
Elements of the remedial action will be evaluated for restoration opportunities in consultation with

Ecology as plans for cleanup are developed.
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6.0 PUBLIC PARTICIPATION

Under the terms of the Agreed Order, a Public Participation Plan (PPP; presented in Appendix H)
was prepared for the project that summarizes the RI/FS activities and potential Interim Action to be
conducted at the CSM Site and will be provided to the public to present the opportunity for the public to
learn about and provide input on the potential Interim Action, remedial investigation, and remedial

alternatives as required under MTCA (WAC) 173-340-600.
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7.0 SCHEDULE AND REPORTING

The Agreed Order establishes the RI/FS schedule and reporting requirements, which are
summarized in this section. In an effort to expedite the implementation of an interim action at the Site,
the initial sediment and groundwater studies may be initiated prior to Ecology’s approval of the work
plan. Early implementation of these studies will allow adequate time for the development of site-specific
TPH cleanup numbers and sufficient groundwater quality monitoring. Soil and additional groundwater
investigation will be completed on approval of the Work Plan. Following completion of all field
activities and receipt of the analytical data, a RI/FS report will be prepared and submitted to Ecology. All
sampling data will be submitted to Ecology in both printed and electronic formats in accordance with
Ecology’s Toxics Cleanup Program Policy 840.

If an interim action is planned, a work plan for this action will be prepared in accordance with
WAC 173-340-430(7) and submitted to Ecology for approval. Following completion of the interim
action, a report will be prepared in accordance with WAC 173-340-515(4).

This document has been prepared under the supervision and direction of the following key staff:

LANDAU ASSOCIATES, INC.

J N Aeer
§tacy J. PC};:ZW;/ /

Senior Project Geologist

HERZOG, LLC

g

John Herzog, Ph.D.
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TABLE 1

Page 1 of 3
SUMMARY OF 2004/2005 SOIL INVESTIGATION ANALYTICAL RESULTS
CAP SANTE MARINE LEASE AREA
PORT OF ANACORTES, WASHINGTON
Sample ID| Preliminary GP1 GP1 GP2 GP2 GP3 GP3 GP3 GP4 GP4
Depth:] Screening (5.0) (8.0) (5.0) (10.0) (6.0) (7.0) (9.0) (7.0) (10.0)
Collection Date:|  Level (a) 2004 2004 2004 2004 2004 2004 2004 2004 2004
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Gasoline 100/30 (b) 35U 31U 40 U 630 320 38U 20 190 U
Diesel 2,000 50 U 50 U 1,800 50 U 410 NA 50 U 20 190 U
Heavy Oil 2,000 100 U 100 U 67 U 100 U 340 U NA 100 U 45 390 U
VOLATILE ORGANIC COMPOUNDS (ug/kg)
Benzene 30 NA NA NA | 2,300 | 2,300] NA NA
Toluene 7,000 NA NA 140 NA 600 430 NA 35U NA
Ethylbenzene 6,000 NA NA 33U NA 4,600 3,100 NA 35U NA
Xylenes (total) 9,000 NA NA 189 NA | 19,200] | 12,400| NA 71U NA
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TABLE 3 Page 1 of 2
PRELIMINARY GROUNDWATER CLEANUP LEVELS FOR CONSTITUENTS ANALYZED
CAP SANTE MARINE SITE
National Recommended Water Quality Criteria (a) Other Factors
MTCA Method B MTCA Method B Concentration
AWQC for AWQC for AWQC for Protection Protection of | Protection of Human| Standard Formula Standard Formula Associated Preliminary

Protection of Protection of of Human Health - Protection of Aquatic Life - Health - Organisms | Surface Water Values|Surface Water Values with 10”° Risk Protective of Benthic Organisms Cleanup
Constituent Agquatic Life - Acute (b) Aquatic Life - Chronic (b) | Organisms Only (c) | Aquatic Life - Acute Chronic Only Carcinogen Non Carcinogen (if carcinogen) in Sediment (d) MTCA Method A Background Level (e)
DISSOLVED METALS (mg/L)
Chromium (ll1) - - - - - - - 240 - - - 0.01 240
Chromium (VI) 1.1 0.05 - 1.1 0.05 - - 0.49 - 0.05 (j) - 0.05
Copper 0.005 0.003 - 0.0048 0.003 - - 2.7 - - 0.020 (f) 0.020
Lead 0.21 0.01 - 0.21 0.0081 - - - - - - 0.0081
Zinc 0.090 0.081 - 0.09 0.081 26 - 16.5 - -- 0.16 0.16
TOTAL DIESEL RANGE
PETROLEUM HYDROCARBONS (ug/L)
Gasoline-Range To be Determined (d) 800/1,000 (g,h) -- To Be Determined
Diesel-Range -- - -- - -- - -- - -- To be Determined (d) 500 (g) -- To Be Determined
Motor Oil-Range -- - -- - -- - -- - -- To be Determined (d) 500 (g) -- To Be Determined
VOLATILES (ug/L)
Methyl tert-butyl ether (MTBE; 20 20
1,2-Dibromoethane (EDB) -- - -- - -- - -- - -- - 0.01 -- 0.01
1,2-Dichloroethane (EDC) - - 99 - - 37 59.4 - 594 - 5 - 37
n-Hexane - - - -- - - - - - - -
Benzene - - 71 - - 51 22.7 1,496 227 - 5 - 51
Ethylbenzene - - 2900 - - 2100 - 6,914 - - 700 - 2,100
Toluene - - 200,000 - - 15,000 - 19,000 - - 1,000 - 15,000
Xylene - - - - - - - - 1,000 - 1,000
PAHSs (pg/L)
Naphthalene - - - - - - - 4,940 - - 160 (i) - 4940
2-Methylnaphthalene -- - -- - -- - -- - - (i) -- -
1-Methylnaphthalene -- - -- - -- - -- - - (i) -- -
Benzo(a)pyrene - - 0.031 - - 0.018 0.0296 - 0.296 - 0.1 - 0.018
Benzo(a)anthracene - - 0.031 - - 0.018 0.0296 - 0.296 - - - 0.018
Benzo(b)fluoranthene - - 0.031 - - 0.018 0.0296 - 0.296 - - - 0.018
Benzo(k)fluoranthene - - 0.031 - - 0.018 0.0296 - 0.296 - - - 0.018
Chrysene - - 0.031 - - 0.018 0.0296 - 0.296 - - - 0.018
Dibenzo(a,h)anthracene - - 0.031 - - 0.018 0.0296 - 0.296 - - - 0.018
Indeno(1,2,3-cd)pyrene - - 0.031 - - 0.018 0.0296 - 0.296 -- - - 0.018
cPAH TEQ - - 0.031 - - - - - - - 0.1 - 0.1
PCBs (ug/L)
Total PCBs 10 0.03 0.00017 -- 0.03 0.000064 - -- - -- 0.1 - 0.000064
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TABLE 2

SUMMARY OF 2004/2005 GROUNDWATER INVESTIGATION ANALYTICAL RESULTS

CAP SANTE MARINE LEASE AREA
PORT OF ANACORTES, WASHINGTON

Preliminary
Sample ID Screening CSM09-W1 CSM10-W1 CSM11-W1
Collection Date: Level (a) 2005 2005 2005

TOTAL PETROLEUM HYDROCARBONS (ug/L)
Gasoline 800/1,000 (b) 6,700] | 4,000] | 2,900]
Diesel 500 14,000| | 28,000] | 12,000|
Heavy Oil 500 2,500 U 10,000 U 2,500 U
VOLATILE ORGANIC COMPOUNDS (ug/L)
Benzene 5 21 | 930] | 270]
Toluene 1,000 22 20 3.9
Ethylbenzene 700 190 260 71
Xylenes (total) 1,000 72.8 76 4.0

U = Indicates compound not detected at the given reporting limit
NA = Not analyzed.

Boxed cells indicate an exceedance of Model Toxics Control Act (MTCA) Method A cleanup levels for groundwater.

(a) MTCA Method A cleanup levels were used as preliminary screeining levels during the 2004 and 2005 Investigations.

(b) The MTCA Method A cleanup level for gasoline-range petroleum hydrocarbons is 1,000 pg/L when benzene
is not present and 800 pg/L when benzene is present

Notes:

1. Source: Floyd Snider McCarthy. 2004. Letter Report, Results of Limited Environmental Due Diligence Investigation,

Cap Sante Boat Haven - Anacortes, Washingtor . June 14.

2. Source: Floyd Snider McCarthy. 2005. Limited Environmental Due Diligence Investigation Report, Former Shell Oil Tank Farm,

Cap Sante Marine Lease Area. November 8.
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TABLE 2 Page 1 of 2
SUMMARY OF 2004/2005 GROUNDWATER INVESTIGATION ANALYTICAL RESULTS
CAP SANTE MARINE LEASE AREA
PORT OF ANACORTES, WASHINGTON

Preliminary
Sample ID Screening GP1 GP2 GP3 GP4 GP5B GP6 CSM07-W1 CSMO08-W1
Collection Date: Level (a) 2004 2004 2004 2004 2004 2004 2005 2005
TOTAL PETROLEUM HYDROCARBONS (ug/L)
Gasoline 800/1,000 (b) 025U 460 [ 4,100] 250 U 400 250 U | 1,000 | 3,500]
Diesel 500 250 U | 2,400] NA 250 370 250 U | 2,100] | 6,500|
Heavy Oil 500 500 U 500 U NA 500 U 500 U 500 U 500 U 2,500 U
VOLATILE ORGANIC COMPOUNDS (ug/L)
Benzene 5 1.0U 1.0U 1.0U 3.4 10U | 80| | 530|
Toluene 1,000 1.0U 1.0U 18 1.0U 1.4 1.0U 3.5 22
Ethylbenzene 700 1.0U 1.0U 65 1.0U 23 1.0U 1.0 34
Xylenes (total) 1,000 1.0U 1.3 212 1.0U 1.9 1.0U 4.1 36
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TABLE 1 Page 3 of 3

SUMMARY OF 2004/2005 SOIL INVESTIGATION ANALYTICAL RESULTS

CAP SANTE MARINE LEASE AREA
PORT OF ANACORTES, WASHINGTON

Sample ID| Preliminary |CSM11-S1 CSM11-S2
Depth:]  Screening (4.0-5.3) (8.0-10.3)
Collection Date: Level (a) 2005 2005

TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Gasoline 100/30 (b) 400}J 38 J
Diesel 2,000 3,800 6.8 U
Heavy Oil 2,000 270 U 14 U
VOLATILE ORGANIC COMPOUNDS (ug/kg)
Benzene 30 250]J 40 U
Toluene 7,000 92 UJ 80 UJ
Ethylbenzene 6,000 560 J 80 UJ
Xylenes (total) 9,000 120 J 160 UJ

U = Indicates compound not detected at the given reporting limit

J = Sample exceeded allowable holding time at analytical laboratory

UJ = Compound not detected at the given reporting limit, sample exceeded allowable holding time at analytical laboratory.

NA = Not analyzed.

Boxed cells indicate an exceedance of Model Toxics Control Act (MTCA) Method A soil cleanup levels for unrestricted land use

(a) MTCA Method A cleanup levels were used as preliminary screening levels during the 2004 and 2005 Investigations.
(b) The MTCA Method A cleanup level for gasoline-range petroleum hydrocarbons is 100 mg/kg when benzene
is not present and 30 mg/kg when benzene is present

Notes:

1. Source: Floyd Snider McCarthy. 2004. Letter Report, Results of Limited Environmental Due Diligence Investigation,
Cap Sante Boat Haven - Anacortes, Washingtor. June 14.

2. Source: Floyd Snider McCarthy. 2005. Limited Environmental Due Diligence Investigation Report, Former Shell Oil Tank Farm,
Cap Sante Marine Lease Area. November 8.
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TABLE 1 Page 2 of 3
SUMMARY OF 2004/2005 SOIL INVESTIGATION ANALYTICAL RESULTS
CAP SANTE MARINE LEASE AREA
PORT OF ANACORTES, WASHINGTON
Sample ID| Preliminary | GP5B GP5B GP6 GP6 CSMO7-SI CSM08-S1 CSM09-S1 CSM09-S2 CSM10-S1
Depth:|  Screening (6.0) (9.0) (2.5) (5.0) (8.0-9.5) (4.0-5.7) (8.0-10.0) (10.0-12.0) (12.0-13.0)
Collection Date:|  Level (a) 2004 2004 2004 2004 2005 2005 2005 2005 2005

TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Gasoline 100/30 (b) 510] | 230] 31U 37U | 320]J 1,500] | 290]J 36 J 1,100]J
Diesel 2,000 NA 390 50 U 50 U 1800 2,100 1,900 280 2,600
Heavy Oil 2,000 NA 330 U 100 U 100 U 120 U 240 U 130 U 120 140 U
VOLATILE ORGANIC COMPOUNDS (ug/kg)
Benzene 30 580] NA NA NA [ 32l | 2,500]J | 620]J 86U [ 540]J
Toluene 7,000 350 NA NA NA 64 UJ 860 J 220 J 170 UJ 250 J
Ethylbenzene 6,000 710 NA NA NA 64 UJ 1,500 J 820 J 170 UJ 6,700]J
Xylenes (total) 9,000 560 NA NA NA 110 J 1,730 J 530 J 340 UJ 970 J
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TABLE 3 Page 2 of 2
PRELIMINARY GROUNDWATER CLEANUP LEVELS FOR CONSTITUENTS ANALYZED
CAP SANTE MARINE SITE

Note: Shaded cell indicates basis for preliminary cleanup level.

(a) National Recommmended Water Quality Criteria (EPA 2006).

(b) Ambient water quality criteria for protection of aquatic life from WAC 173-201A-040 and 40 C.F.R. Part 131.
(c) Ambient water quality criteria for protection of human health from 40 C.F.R. Part 131d (National Toxics Rule).

(d) Cleanup level will be calculated using sediment toxicity levels and the EPA Equilbrium Partitioning Model for Sediment.
However, if current sediment conditions are protective of benthic organisms as determined by bioassay testing,
groundwater TPH cleanup levels protective of benthic organisms will not be calculated.

(e) Preliminary cleanup level based on lowest soil criteria corrected for background, as indicated by shading. Further adjustments to those preliminary cleanup
levels that are found to be lower than the practical quantitaion limits may be necessary, in accordance with WAC 173-340-720(7)(c).
(f) Natural background based on "Draft Report, Sections 1-7 Background Concentrations of Selected Chemicals in Water, Soil, Sediments, or Air of Washington State (PTI 1989).
(g) Preliminary cleanup level based on MTCA Method A groundwater cleanup level in accordance with WAC 173-340-730(a)(b)(iii)(c).
(h) MTCA Method A cleanup level is 800 ug/L when benzene is present and 1,000 pg/L when benzene is not present.

(i) MTCA Method A cleanup level is a total value for naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene.
(i) MTCA Method a cleanup level is for total chromium.
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TABLE 1

Page 1 of 3
SUMMARY OF 2004/2005 SOIL INVESTIGATION ANALYTICAL RESULTS
CAP SANTE MARINE LEASE AREA
PORT OF ANACORTES, WASHINGTON
Sample ID| Preliminary GP1 GP1 GP2 GP2 GP3 GP3 GP3 GP4 GP4
Depth:] Screening (5.0) (8.0) (5.0) (10.0) (6.0) (7.0) (9.0) (7.0) (10.0)
Collection Date:|  Level (a) 2004 2004 2004 2004 2004 2004 2004 2004 2004
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Gasoline 100/30 (b) 35U 31U 40 U 630 320 38U 20 190 U
Diesel 2,000 50 U 50 U 1,800 50 U 410 NA 50 U 20 190 U
Heavy Oil 2,000 100 U 100 U 67 U 100 U 340 U NA 100 U 45 390 U
VOLATILE ORGANIC COMPOUNDS (ug/kg)
Benzene 30 NA NA NA | 2,300 | 2,300] NA NA
Toluene 7,000 NA NA 140 NA 600 430 NA 35U NA
Ethylbenzene 6,000 NA NA 33U NA 4,600 3,100 NA 35U NA
Xylenes (total) 9,000 NA NA 189 NA | 19,200] | 12,400| NA 71U NA
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TABLE 1 Page 2 of 3
SUMMARY OF 2004/2005 SOIL INVESTIGATION ANALYTICAL RESULTS
CAP SANTE MARINE LEASE AREA
PORT OF ANACORTES, WASHINGTON
Sample ID| Preliminary | GP5B GP5B GP6 GP6 CSMO7-SI CSM08-S1 CSM09-S1 CSM09-S2 CSM10-S1
Depth:|  Screening (6.0) (9.0) (2.5) (5.0) (8.0-9.5) (4.0-5.7) (8.0-10.0) (10.0-12.0) (12.0-13.0)
Collection Date:|  Level (a) 2004 2004 2004 2004 2005 2005 2005 2005 2005

TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Gasoline 100/30 (b) 510] | 230] 31U 37U | 320]J 1,500] | 290]J 36 J 1,100]J
Diesel 2,000 NA 390 50 U 50 U 1800 2,100 1,900 280 2,600
Heavy Oil 2,000 NA 330 U 100 U 100 U 120 U 240 U 130 U 120 140 U
VOLATILE ORGANIC COMPOUNDS (ug/kg)
Benzene 30 580] NA NA NA [ 32l | 2,500]J | 620]J 86U [ 540]J
Toluene 7,000 350 NA NA NA 64 UJ 860 J 220 J 170 UJ 250 J
Ethylbenzene 6,000 710 NA NA NA 64 UJ 1,500 J 820 J 170 UJ 6,700]J
Xylenes (total) 9,000 560 NA NA NA 110 J 1,730 J 530 J 340 UJ 970 J
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TABLE 1 Page 3 of 3

SUMMARY OF 2004/2005 SOIL INVESTIGATION ANALYTICAL RESULTS

CAP SANTE MARINE LEASE AREA
PORT OF ANACORTES, WASHINGTON

Sample ID| Preliminary |CSM11-S1 CSM11-S2
Depth:]  Screening (4.0-5.3) (8.0-10.3)
Collection Date: Level (a) 2005 2005

TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Gasoline 100/30 (b) 400}J 38 J
Diesel 2,000 3,800 6.8 U
Heavy Oil 2,000 270 U 14 U
VOLATILE ORGANIC COMPOUNDS (ug/kg)
Benzene 30 250]J 40 U
Toluene 7,000 92 UJ 80 UJ
Ethylbenzene 6,000 560 J 80 UJ
Xylenes (total) 9,000 120 J 160 UJ

U = Indicates compound not detected at the given reporting limit

J = Sample exceeded allowable holding time at analytical laboratory

UJ = Compound not detected at the given reporting limit, sample exceeded allowable holding time at analytical laboratory.

NA = Not analyzed.

Boxed cells indicate an exceedance of Model Toxics Control Act (MTCA) Method A soil cleanup levels for unrestricted land use

(a) MTCA Method A cleanup levels were used as preliminary screening levels during the 2004 and 2005 Investigations.
(b) The MTCA Method A cleanup level for gasoline-range petroleum hydrocarbons is 100 mg/kg when benzene
is not present and 30 mg/kg when benzene is present

Notes:

1. Source: Floyd Snider McCarthy. 2004. Letter Report, Results of Limited Environmental Due Diligence Investigation,
Cap Sante Boat Haven - Anacortes, Washingtor. June 14.

2. Source: Floyd Snider McCarthy. 2005. Limited Environmental Due Diligence Investigation Report, Former Shell Oil Tank Farm,
Cap Sante Marine Lease Area. November 8.
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TABLE 2 Page 1 of 2
SUMMARY OF 2004/2005 GROUNDWATER INVESTIGATION ANALYTICAL RESULTS
CAP SANTE MARINE LEASE AREA
PORT OF ANACORTES, WASHINGTON

Preliminary
Sample ID Screening GP1 GP2 GP3 GP4 GP5B GP6 CSM07-W1 CSMO08-W1
Collection Date: Level (a) 2004 2004 2004 2004 2004 2004 2005 2005
TOTAL PETROLEUM HYDROCARBONS (ug/L)
Gasoline 800/1,000 (b) 025U 460 [ 4,100] 250 U 400 250 U | 1,000 | 3,500]
Diesel 500 250 U | 2,400] NA 250 370 250 U | 2,100] | 6,500|
Heavy Oil 500 500 U 500 U NA 500 U 500 U 500 U 500 U 2,500 U
VOLATILE ORGANIC COMPOUNDS (ug/L)
Benzene 5 1.0U 1.0U 1.0U 3.4 10U | 80| | 530|
Toluene 1,000 1.0U 1.0U 18 1.0U 1.4 1.0U 3.5 22
Ethylbenzene 700 1.0U 1.0U 65 1.0U 23 1.0U 1.0 34
Xylenes (total) 1,000 1.0U 1.3 212 1.0U 1.9 1.0U 4.1 36
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TABLE 2

SUMMARY OF 2004/2005 GROUNDWATER INVESTIGATION ANALYTICAL RESULTS

CAP SANTE MARINE LEASE AREA
PORT OF ANACORTES, WASHINGTON

Preliminary
Sample ID Screening CSM09-W1 CSM10-W1 CSM11-W1
Collection Date: Level (a) 2005 2005 2005

TOTAL PETROLEUM HYDROCARBONS (ug/L)
Gasoline 800/1,000 (b) 6,700] | 4,000] | 2,900]
Diesel 500 14,000| | 28,000] | 12,000|
Heavy Oil 500 2,500 U 10,000 U 2,500 U
VOLATILE ORGANIC COMPOUNDS (ug/L)
Benzene 5 21 | 930] | 270]
Toluene 1,000 22 20 3.9
Ethylbenzene 700 190 260 71
Xylenes (total) 1,000 72.8 76 4.0

U = Indicates compound not detected at the given reporting limit
NA = Not analyzed.

Boxed cells indicate an exceedance of Model Toxics Control Act (MTCA) Method A cleanup levels for groundwater.

(a) MTCA Method A cleanup levels were used as preliminary screeining levels during the 2004 and 2005 Investigations.

(b) The MTCA Method A cleanup level for gasoline-range petroleum hydrocarbons is 1,000 pg/L when benzene
is not present and 800 pg/L when benzene is present

Notes:

1. Source: Floyd Snider McCarthy. 2004. Letter Report, Results of Limited Environmental Due Diligence Investigation,

Cap Sante Boat Haven - Anacortes, Washingtor . June 14.

2. Source: Floyd Snider McCarthy. 2005. Limited Environmental Due Diligence Investigation Report, Former Shell Oil Tank Farm,

Cap Sante Marine Lease Area. November 8.
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TABLE 3 Page 1 of 2
PRELIMINARY GROUNDWATER CLEANUP LEVELS FOR CONSTITUENTS ANALYZED
CAP SANTE MARINE SITE
National Recommended Water Quality Criteria (a) Other Factors
MTCA Method B MTCA Method B Concentration
AWQC for AWQC for AWQC for Protection Protection of | Protection of Human| Standard Formula Standard Formula Associated Preliminary

Protection of Protection of of Human Health - Protection of Aquatic Life - Health - Organisms | Surface Water Values|Surface Water Values with 10”° Risk Protective of Benthic Organisms Cleanup
Constituent Agquatic Life - Acute (b) Aquatic Life - Chronic (b) | Organisms Only (c) | Aquatic Life - Acute Chronic Only Carcinogen Non Carcinogen (if carcinogen) in Sediment (d) MTCA Method A Background Level (e)
DISSOLVED METALS (mg/L)
Chromium (ll1) - - - - - - - 240 - - - 0.01 240
Chromium (VI) 1.1 0.05 - 1.1 0.05 - - 0.49 - 0.05 (j) - 0.05
Copper 0.005 0.003 - 0.0048 0.003 - - 2.7 - - 0.020 (f) 0.020
Lead 0.21 0.01 - 0.21 0.0081 - - - - - - 0.0081
Zinc 0.090 0.081 - 0.09 0.081 26 - 16.5 - -- 0.16 0.16
TOTAL DIESEL RANGE
PETROLEUM HYDROCARBONS (ug/L)
Gasoline-Range To be Determined (d) 800/1,000 (g,h) -- To Be Determined
Diesel-Range -- - -- - -- - -- - -- To be Determined (d) 500 (g) -- To Be Determined
Motor Oil-Range -- - -- - -- - -- - -- To be Determined (d) 500 (g) -- To Be Determined
VOLATILES (ug/L)
Methyl tert-butyl ether (MTBE; 20 20
1,2-Dibromoethane (EDB) -- - -- - -- - -- - -- - 0.01 -- 0.01
1,2-Dichloroethane (EDC) - - 99 - - 37 59.4 - 594 - 5 - 37
n-Hexane - - - -- - - - - - - -
Benzene - - 71 - - 51 22.7 1,496 227 - 5 - 51
Ethylbenzene - - 2900 - - 2100 - 6,914 - - 700 - 2,100
Toluene - - 200,000 - - 15,000 - 19,000 - - 1,000 - 15,000
Xylene - - - - - - - - 1,000 - 1,000
PAHSs (pg/L)
Naphthalene - - - - - - - 4,940 - - 160 (i) - 4940
2-Methylnaphthalene -- - -- - -- - -- - - (i) -- -
1-Methylnaphthalene -- - -- - -- - -- - - (i) -- -
Benzo(a)pyrene - - 0.031 - - 0.018 0.0296 - 0.296 - 0.1 - 0.018
Benzo(a)anthracene - - 0.031 - - 0.018 0.0296 - 0.296 - - - 0.018
Benzo(b)fluoranthene - - 0.031 - - 0.018 0.0296 - 0.296 - - - 0.018
Benzo(k)fluoranthene - - 0.031 - - 0.018 0.0296 - 0.296 - - - 0.018
Chrysene - - 0.031 - - 0.018 0.0296 - 0.296 - - - 0.018
Dibenzo(a,h)anthracene - - 0.031 - - 0.018 0.0296 - 0.296 - - - 0.018
Indeno(1,2,3-cd)pyrene - - 0.031 - - 0.018 0.0296 - 0.296 -- - - 0.018
cPAH TEQ - - 0.031 - - - - - - - 0.1 - 0.1
PCBs (ug/L)
Total PCBs 10 0.03 0.00017 -- 0.03 0.000064 - -- - -- 0.1 - 0.000064
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TABLE 3 Page 2 of 2
PRELIMINARY GROUNDWATER CLEANUP LEVELS FOR CONSTITUENTS ANALYZED
CAP SANTE MARINE SITE

Note: Shaded cell indicates basis for preliminary cleanup level.

(a) National Recommmended Water Quality Criteria (EPA 2006).

(b) Ambient water quality criteria for protection of aquatic life from WAC 173-201A-040 and 40 C.F.R. Part 131.
(c) Ambient water quality criteria for protection of human health from 40 C.F.R. Part 131d (National Toxics Rule).

(d) Cleanup level will be calculated using sediment toxicity levels and the EPA Equilbrium Partitioning Model for Sediment.
However, if current sediment conditions are protective of benthic organisms as determined by bioassay testing,
groundwater TPH cleanup levels protective of benthic organisms will not be calculated.

(e) Preliminary cleanup level based on lowest soil criteria corrected for background, as indicated by shading. Further adjustments to those preliminary cleanup
levels that are found to be lower than the practical quantitaion limits may be necessary, in accordance with WAC 173-340-720(7)(c).
(f) Natural background based on "Draft Report, Sections 1-7 Background Concentrations of Selected Chemicals in Water, Soil, Sediments, or Air of Washington State (PTI 1989).
(g) Preliminary cleanup level based on MTCA Method A groundwater cleanup level in accordance with WAC 173-340-730(a)(b)(iii)(c).
(h) MTCA Method A cleanup level is 800 ug/L when benzene is present and 1,000 pg/L when benzene is not present.

(i) MTCA Method A cleanup level is a total value for naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene.
(i) MTCA Method a cleanup level is for total chromium.
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TABLE 4

PRELIMINARY SOIL CLEANUP LEVELS
FOR CONSTITUENTS ANALYZED

CAP SANTE MARINE SITE

Page 10f 2

Protection of Human Health Protection of Groundwater Protection of Sediment Other Factors Preliminary Cleanup Level (e)
Unsaturated Zone Saturated Zone
MTCA Method B MTCA Method B MTCA Method B MTCA Method B
Soil-Direct Contact Soil-Direct Contact Protective of Protective of Protective of MTCA Method A
Unrestricted Land Use | Unrestricted Land Use Groundwater as Groundwater as Benthic Organisms Unrestricted Soil
Constituent Carcinogen Non Carcinogen Marine Surface Water (a) Marine Surface Water (b) in Sediment (c) Land Use Background (d) Unsaturated Zone Saturated Zone
Total Metals (mg/kg)
Chromium IlI - 120,000 1,000,000 1,000,000 2,000 42 120,000 120,000
Hexavalent Chromium - 240 19 1 - 19 - 19 1
Copper - 2960 1.4 0.07 - - 36 36 36
Lead - - 1,600 81 - 250 17 250 81
Zinc - 24,000 101 5 - - 86 101 86
TOTAL PETROLEUM
HYDROCARBONS (mg/kg)
Gasoline-Range . . - - To Be Determined (c) 100730 (f) 100/30 (g) 100/30 (g)
Diesel-Range . . - - To Be Determined (c) 2,000 - 2,000 (g) 2,000 (9)
Motor Oil-Range . . - - To Be Determined (c) 2,000 - 2,000 (g) 2,000 (9)
PAHSs (pg/kg)
Naphthalene - 1,600,000 138,000 700 - 5 . 138,000 700
2-Methylnaphthalene - - - - - - - - -
1-Methylnaphthalene - - - - - - - - -
Benzo(a)pyrene 137 - 350 17 - 100 . 137 17
Benzo(a)anthracene TEQ (h) - 130 6.4 - - . - (h) 6.4
Benzo(b)fluoranthene TEQ (h) - 440 22 - - - - (h) 22
Benzo(k)fluoranthene TEQ (h) - 440 22 - - - - (h) 22
Chrysene TEQ (h) - 140 7 - - - - (h) 7
Dibenzo(a,h)anthracene TEQ (h) - 640 32 - - - - (h) 32
Indeno(1,2,3-cd)pyrene TEQ (h) - 1,200 62 - - - - (h) 62
Total cPAH - benzo(a)pyrene TEQ (i) 137 . ~ ~ . 100 . 137 -
VOLATILES (ug/kg)
Methyl tert-butyl ether (MTBE) - - - - -- 100 100 -
1,2-Dibromoethane (EDB) 11.8 -- - - -- 5 12 -
1,2-Dichloroethane (EDC) 11,000 - 180 12 - - 180 12
n-Hexane - 4,800,000 - - - 4,800,000 4,800,000
Benzene 18,200 240,000 290 18 - 30 290 18
Ethylbenzene - 8,000,000 18,000 1,030 - 6,000 18,000 1,030
Toluene - 16,000,000 109,000 6,400 - 7,000 109,000 6,400
Xylene - 160,000,000 - - - - - 160,000,000 160,000,000
PCBs (pg/kg)
Total PCBs - - - - - 1,000 - 1,000 -
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TABLE 4 Page 2 of 2
SOIL CLEANUP LEVELS
FOR CONSTITUENTS ANALYZED
CAP SANTE MARINE SITE

(a

=

Calculated using fixed parameter 3-phase partitioning model, WAC 173-340-747(4) and preliminary groundwater
cleanup levels shown in Table 3 of this report.

Calculated using fixed parameter 3-phase partitioning model, WAC 173-340-747(4)(e) and preliminary groundwater
cleanup levels shown in Table 3 of this report.

(b

-

G

Cleanup level will be calculated using sediment toxicity levels and the EPA Equilbrium Partitioning Model for Sediment.
However, if current sediment conditions are protective of benthic organisms as determined by bioassay testing,
soil TPH cleanup levels protective of benthic organisms will not be calculated.

(c) Natural background (statewide 90th percentile value) from Natural Background Soil Metals
Concentrations in Washington State, Ecology 1994.

(e

-

Preliminary cleanup level based on lowest soil criteria corrected for background, as indicated by shading. Further adjustments to those preliminary cleanup
levels that are found to be lower than the practical quantitaion limits may be necessary, in accordance with WAC 173-340-740(5)(c).

(f) MTCA Method A cleanup level is 100 mg/kg when benzene is not present and 30 mg/kg when benzene is present.

(g) TPH cleanup levels will be adjusted downward, as necessary, to protect benthic organisms in sediment.

(h) In addition to this proposed cleanup level for individual PAHs, a TEQ will be computed for each sample containing carcinogenic
PAHs above reporting limits and compared to the benzo(a)pyrene cleanup level in accordance with WAC 173-340-708(8)(e).

(i) Toxicity equivalency methodology in WAC 173-340-708(8).
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1.0 INTRODUCTION

This sampling and analysis plan (SAP) describes the procedures for conducting field
activities during the remedial investigation (RI) at the Cap Sante Marine site (Site) located in
Anacortes, Washington. This SAP is an appendix to the Cap Sante Marine RI/FS work plan. The
primary objective of this plan is to provide sampling methodology consistent with accepted
procedures such that the data collected will be adequate for use in characterizing site conditions.
The plan was prepared consistent with the requirements of WAC 173-340-820, the Sediment
Management Standards program [SMS; WAC 173-204; Washington State Department of
Ecology (Ecology) 1995], and the Sediment Sampling and Analysis Plan Appendix (Ecology
2003). This SAP provides field, sampling, and analytical procedures to be used during the RI.
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2.0 FIELD INVESTIGATION PROCEDURES

Field investigations during the RI will consist primarily of the following:

e Collecting surface sediment samples for chemical analysis and bioassay testing

e Drilling of soil borings and collecting soil samples and a groundwater sample for
chemical analysis to characterize Site soil and groundwater

o Installation of shallow and deep monitoring wells.
e Collection of groundwater samples for chemical analysis

e Performing a tidal study and slug testing (if conditions merit) to monitor groundwater
levels and to determine groundwater flow direction.

This section describes the field procedures to be employed during the RI.

2.1 SEDIMENT INVESTIGATION

The initial Site investigation will be performed to determine the range of total petroleum
hydrocarbon (TPH) concentrations offshore of the Site and to determine sediment toxicity-based
soil and groundwater cleanup criteria as described in Section 3.1.1 of the work plan. Twelve
surface (0 to 10 cm) sediment samples (SED-1 through SED-12) will be collected from the
locations shown on Figure 4 of the work plan. Sediment Sampling will follow Puget Sound

Estuary Program (PSEP) protocols.

2.1.1 SAMPLE COLLECTION METHODS

Surface sediment samples will be collected directly from intertidal areas or by using a
grab-type sampler where sediments are submerged. Sample locations will be determined using

Global Positioning System or by hand measuring from known landmarks using scaled maps.

2.1.1.1 Offshore Sediment

Grab samplers deployed from a work vessel will be used to collect surface sediments
from open water areas or subtidal areas that are not accessible by foot. The general procedure for
collecting grab sediment samples is as follows:

1. Make field notes and logbook entries, as necessary, throughout the sampling process

to ensure thorough and accurate recordkeeping.

2. Maneuver the sampling vessel to the proposed sampling location using the project-
specified positioning procedures.
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3. Open the sampler and slide the locking pin into place.
4. Signal the winch operator to lift the sampler.
5. Guide the sampler overboard until it is clear of the vessel and remove the locking pin.

6. Lower the sampler through the water column to the bottom, on station at
approximately 1.0 ft/sec.

7. Record the location and note the angle of the cable relative to the boat when sampler
reaches bottom.

8. Signal the winch operator to begin retrieving the sampler and raise it at
approximately 1.0 ft/sec.

9. Guide the sampler on board the vessel and place it on the work table on the deck; use
care to avoid jostling that might disturb the integrity of the sample.

10. Examine the sample for the following sediment acceptance criteria:
e Sampler jaw is closed
e The sample does not contain foreign objects

o The sampler is not overfilled so that the sediment surface presses against the top
of the sampler

e No leakage has occurred, as indicated by overlying water on the sediment surface

e No sample disturbance has occurred, as indicated by limited turbidity in the
overlying water

e No winnowing has occurred, as indicated by a relatively flat undisturbed surface

e A penetration depth of at least 11 cm has been achieved.

If sample acceptance criteria are not achieved, the sample will be rejected and the
location re-sampled. If unable to obtain a sample that meets the appropriate
acceptance criteria within 50 ft of the proposed location, the sample will be relocated
as determined by the Project Manager or Task Manager, as appropriate.

11. Siphon off any standing water from the surface of the sediment using a hose primed
with Site water. Care should be taken to not disturb the integrity of the sediment
surface.

12. Visually classify sediment. Record sediment descriptions on the field forms.

13. Collect the upper 10 cm of sediment from the sampler using a stainless-steel spoon or
equivalent. Take care not to include any material that has been in contact with any
interior sampler surface. Place sediment into an appropriate-sized stainless-steel

homogenization bowl.

14. Thoroughly rinse the interior of the sampler until all loose sediment has been washed
off.
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15. Repeat the sampling process (if necessary) until sufficient volume is obtained to
satisfy the sampling requirements for each location. Collect successive grab samples
within a radius of 3 miles of the initial sampling location.

16. Homogenize the bulk sediment until the sediment appears uniform in color and
texture. For toxicity testing, a pore water sample will be obtained (following
homogenization) to determine salinity.

17. Distribute the homogenized sediment to appropriate sample containers according to
the specified project requirements and ensure that sample labels are completely filled
out and affixed to the containers.

18. Clean the exterior of all sample containers and store them in a cooled ice chest away
from the immediate work area on board the boat.

19. Thoroughly decontaminate the sampler.
20. Ensure that sediment descriptions and supporting logbook entries are complete.

21. Proceed to the next proposed sampling location.

2.1.1.2 Intertidal Sediment

Along the intertidal bank area inaccessible by vessels, samples may be collected by hand
using stainless-steel utensils. To collect the sample, field representatives will walk along the
intertidal bank area to locate the sampling locations. Samples will be collected where significant
sediment deposits are located. Sediment will be collected directly from the shoreline using a
decontaminated stainless-steel spoon. Upon retrieval of all sediment for the composite, the

samples will be processed as described in steps 15 through 20 described above.

2.1.1.3 Bioassay Sampling

At each of the surface sampling locations shown on Figure 4 of the work plan, additional
volume will be collected and archived for toxicity tests (bioassays). The required wet sediment
volume for the bioassays is 5 liters (Table A-1). Under SMS regulations, the interpretation of
bioassay data requires the collection and analysis of clean reference sediment, similar in physical
characteristics to the test sediments. One to two reference samples will also be collected from
Samish Bay for use in the bioassays. These samples will be analyzed for chemical parameters
during the first phase of sample analysis, with toxicity testing (bioassays) to be conducted in

parallel with the test samples as described above.
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2.1.1.4 Sediment Sample Handling

Sediment samples obtained for chemical analyses and laboratory bioassays will be placed
in appropriate certified-clean, wide-mouth polyethylene or glass jars with Teflon lids and a
certified cleaning certificate (summarized in Table A-1). Pre-cleaned sample containers are
typically provided by the analytical laboratories. All sample containers will be filled leaving 0.5
inch of headspace to prevent the jars from breaking during storage. Each jar will be sealed,
affixed with a completed label, and stored under appropriate conditions.

Sample labels will be pre-made for each jar. Each sample label will contain the project
number, sample identification, preservation, analyses, date and time of collection, and initials of
the person(s) preparing the sample. A completed sample label will be affixed to each sample
container.

Immediately after the sample jars are filled with sediment and properly labeled and dated,
they will be placed in the appropriate coolers with a sufficient number of ice packs to keep them
cold until transport and delivery to the laboratories. Sample holding time will be relative to the

time and date recorded for each sample.

2.1.1.5 Sediment Sample Documentation

Information to be collected for sediment samples includes bottom depth, sampler
penetration depth, and information on sediment characteristics (e.g., sediment type, color, and
odor). After surface sample collection, the following information will be recorded in field

logbooks for the sediment samples:
e Date, time, and name of person logging sample
e  Weather conditions
e Equipment used for sampling
e Sampling location number
e Confirmed location coordinates and tide elevation
e Project designation
e Physical description of sediment
e Vertical distribution of visible contamination
e Description of layering

e Description of sediment [American Society for Testing and Material (ASTM) D
2488-84]:

- Lithology
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- Sorting

- Color

- Structure

- Relative density or consistency
- Relative moisture content

e Documentation of any unusual observations, such as noticeable sandblast grit, paint
chips, or hydrocarbon sheens.

Any deviations or additions to this SAP will be documented in the field report(s)

prepared upon completion of field activities.

2.1.2 FIELD GRAIN SIZE WET SIEVING

Field grain size wet sieving may be required for determining the appropriate reference
sediments. This process separates the sediment sample into size fractions greater than
62.5 micrometers (pm) (i.e., sand and gravel) and less than 62.5 pm (i.e., silt and clay) for
classification of sand and silt/clay fractions. This process helps determine appropriate reference
stations with similar grain size fractions (by volume) during field operations. This procedure
requires a 62.5-pm sieve, a funnel with a diameter slightly greater than that of the sieve frame, a
100-ml graduated cylinder, a squirt bottle, a supply of distilled water, and a bowl for collecting
rinse water. Procedures for field grain size sieving are as follows:

e Place a 62.5-pm (4-phi or 0.0025-inch mesh or #230 mesh size) sieve in a funnel with

a bowl underneath.

e Moisten the sieve using a light spray of distilled water.

e Place exactly 50 ml of sample in the 100-ml graduated cylinder, add 20 to 30 ml of
distilled water, and stir to fluidize the sample.

e Pour the sample into the sieve and thoroughly rinse any residue from the 100-ml
graduated cylinder and stir into the sieve.

e Wash the sediment onto the sieve with distilled water using a water pique or squirt
bottle having low water pressure.

e Continue wet sieving until only clear water passes through the sieve. Take care to
ensure that the rinsate does not exceed approximately 950 ml. This is accomplished
by sieving an appropriate sample quantity (i.e., a sample volume that is not too large)
and by efficient use of rinse water. Both of these techniques may require
experimentation before routine wet sieving is started. Upon completion of sieving,
carefully return the contents (i.e., sand and gravel fraction) of the sieve to the 100-ml
graduated cylinder.
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e Tap the graduated cylinder gently to settle the solid material.

e Read the volume of solid material from the scale on the side of the graduated cylinder
and record the value. The fraction of sample with grain size greater than 62.5 pm is
the ratio of the volume of material retained in the sieve to the original volume
(50 ml).

2.1.3 REFERENCE SAMPLE COLLECTION FOR ToXxiCITY TESTING

Toxicity testing requires that appropriate reference sediment be collected and tested with
Site sediments. Concurrent tests on reference sediment are conducted to control possible
sediment grain size effects on bioassay organisms. Bioassays will be conducted using reference
sediment samples with grain size and total organic carbon (TOC) concentrations that are similar
to the Site sediment samples used for toxicity testing. The reference samples will be collected
from an area where no known chemical contamination is present. However, chemical testing will
also be conducted on the reference sediment samples to confirm that chemical contamination is
not present. Reference sample(s) may be collected from Samish Bay or another appropriate

location.

2.1.4 CHEMICAL ANALYSES

Sediment samples will be analyzed for petroleum hydrocarbon fractions using volatile
petroleum hydrocarbons (VPH), extractable petroleum hydrocarbons (EPH), and NWTPH-Dx
methodologies. Samples subject to bioassay testing will also be analyzed for TOC and grain size.
Sample preparation, cleanup, and analytical methods will be in accordance with Ecology
protocols (Ecology 1997) for the VPH, EPH, and NWTPH-Dx analyses and PSEP protocols
(PSEP 1997a, 1997b, 1997¢) for the TOC analysis. Grain size determination will use the Plumb
(1981) method. All analytical testing and reporting will be conducted in accordance with the
specified method, the QA/QC requirements described in this work plan, and, for sediments, PSEP
guidelines (PSEP 1997d). Analytical methods and reporting limits goals for the analysis of each

constituent are summarized in Table A-2.

2.1.5 Toxicity TESTING

Initially, toxicity testing will be conducted on the shoreline sediment sample (SED-1,
SED-2, or SED-3) containing the highest concentration of TPH. Other sediment samples with
significant TPH concentrations that are considered to be associated with historical upland releases

of petroleum hydrocarbons may also be submitted for bioassay testing. If the sediment sample
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passes the bioassay, the concentrations of TPH in sediment will be considered protective of
benthic organisms and no further toxicity testing will be performed. If the sediment sample fails
the bioassay, additional bioassay testing will be performed on archived sediment samples
representative of the range of TPH at the site as determined from the 12 sediment sampling
locations. Additional toxicity testing will be identified and completed in consultation with
Ecology.

The purpose of the sediment toxicity testing is to evaluate the degree and nature of
potential surface sediment toxicity to marine organisms resulting from historical activities and
releases to the marine area surrounding the site. The tests are designed to provide data regarding
the acute and chronic effects of sediments on both benthic and epibenthic organisms from the
perspective of mortality, growth, and reproduction. The tests are also intended to provide data for
evaluation of chemical (i.e., SMS) versus non-persistent, natural, compound-related (e.g.,
ammonia, sulfides) toxic effects. The evaluation framework and decision criteria will follow the
SMS procedures. Toxicity test results will be interpreted against the SMS criteria.

Three sediment toxicity tests (bioassay) will be conducted on the samples:

e Acute 10-day amphipod mortality (Rhepoxynius abronis, FEohaustoris

estuaries, Ampelisca abdita)

e Acute larval mortality/abnormality (Strongylocentrotus purpuratus,
Strongylocentrotus droebachiensis or Dendraster excentricus)

e  Chronic 20-day juvenile polychaete growth rate (Neanthes arenoceodentata).

Toxicity testing will be in compliance with the procedures and QA/QC performance
standards described in PSEP (1995) as revised by subsequent agency-approved updates and as
described in sub-appendix D of the Sampling and Analysis Plan Appendix (Ecology 2003). The
biological laboratory SOPs will be provided once a lab is selected.

All samples for toxicity testing will be stored in coolers at approximately 4°C until
transported to the laboratories. Chain-of-custody (COC) procedures (see Section 2.8) will be
followed throughout laboratory sample handling.

2.1.5.1 Amphipod Bioassay

Short-term, adverse effects of potentially contaminated sediment will be evaluated by
measuring survival in adult amphipods Eohaustaurius estuaris. Amphipods will be exposed to

the CSM site sediment and reference sediment for a 10-day period.
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In the acute amphipod bioassay, short-term, adverse effects of potentially contaminated
sediment will be evaluated by measuring survival in adult phoxocephalid amphipods (e.g.,
Rhepoxynius abronius, Ampelisca abdita). Amphipods will be exposed to the site sediment and
reference sediment for a 10-day period.

All amphipods used (either Rhepoxynius abronius, Ampelisca abdita) will be from
natural populations and collected just prior to the tests. Experience with Rhepoxynius abronius
exposed to sediments of varying grain size distributions has confirmed its sensitivity to sediment
exhibiting high percentages of fine-grained sediments, particularly those with more than 60
percent fines. Ampelisca abdita and Eohaustorius estuaries do not exhibit this sensitivity. If
grain size analysis indicates sediment grain size is more than 70 percent, Ampelisca abdita or
Eohaustorius estuaries will be tested. Testing procedures will generally follow those described in
PSEP (1995) protocols.

There will be five replicate tests per sediment sample. In addition to the control and
reference samples required by PSEP, an ammonia-positive control test will be conducted. The
purpose of conducting an ammonia-positive control test is to determine the toxicity of ammonia
to the test organisms being used in this study. Quality control samples and procedures for the
amphipod bioassay are discussed in more detail in the Quality Assurance Project Plan (QAPP)

provided in Appendix B of the work plan.

2.1.5.2 Chronic Juvenile Polychaete Bioassay

The chronic juvenile polychaete sublethal bioassay is used to characterize the toxicity of
potentially contaminated marine sediments based on the growth of juvenile polychaete worm
growth (Neanthes arenaceodendata). Parameters measured after a sediment exposure duration of
20 days are survival and growth. The test will be performed according to the procedures and
QA/QC performance standards described in PSEP (1995). Quality control samples and
procedures for the chronic juvenile polychaete sublethal bioassay are discussed in more detail in

the QAPP provided in Appendix B of this work plan.

2.1.5.3 Larval Development Bioassay

The larval development bioassay is primarily an indicator of the relative toxicity among
different samples because larvae normally reside in the water column and are not intimately
associated with sediments. In general, any one of five larval species can be used for this test.

Selection of an appropriate test species is dependent on the seasonal availability of adult
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organisms that can produce viable gametes. Ecology has limited the test organism selection to
those that are sensitive to petroleum hydrocarbon-contaminated sediments (i.e., echinoderm)
However, experience with past larval tests indicates that, of the allowable echinoderm, larvae of
the sanddollar Dendraster excenticus provide the most consistent and reliable results.
Consequently, for this project, the laboratory will select the best available echinoderm larvae
(e.g., Strongylocentrotus purpuratus, Strongylocentrotus droebachiensis or Dendraster
excentricus) during the week preceding delivery of the initial sediment samples. Three endpoints
are measured in larvae after a 48-hour exposure period: mortality, abnormal development, and
combined mortality/abnormality. Test protocols and QA/QC performance standards will be in
accordance with PSEP (1995). The purpose of conducting an ammonia-positive control test is to
determine the toxicity of ammonia to the test organisms being used in this study. Quality control
samples and procedures for the larval development bioassay are discussed in more detail in the

QAPP provided in Appendix B of the work plan.

2.2 SOIL INVESTIGATION

Soil borings will be used to characterize site lithology, to collect soil samples for
chemical analyses, and for installation of groundwater monitoring wells. Soil borehole drilling
and soil sample collection methods and laboratory analyses to be used during the RI investigation
are described below. The soil investigation will be initiated following completion of the sediment
investigation. This will allow TPH cleanup levels protective of sediment to be developed for the
soil prior to collecting and analyzing soil samples. The soil investigation will consist of
collecting soil samples from twelve borings (SB-1 through SB-12) at the approximate locations

shown on Figure 5 of the work plan.

2.2.1 SoOIL BORINGS

Boreholes for collecting soil samples and one groundwater sample (see Section 2.2.3)
will be drilled using a truck-mounted Geoprobe® direct-push drilling rig. The direct-push
borings will be advanced to the water table [approximately 4 to 5.5 ft below ground surface
(BGS)]. Borings will be accomplished by a licensed driller in the state of Washington and will be
monitored and recorded by a Landau Associates’ field representative. Soil will be described in
accordance with the Unified Soil Classification System. Prior to initiation of drilling, or any
other invasive subsurface activity, the locations of each proposed exploration will be checked in

the field to locate aboveground utilities or physical limitations that would prevent drilling at the
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proposed location. In addition, a public utility locate service will be contacted to locate
underground utilities at the perimeter of the site and a private utility locate service will be
contacted to clear explorations for underground utilities. The final location for each borehole will
be based on the findings of the field check.

Before and between drilling of each boring and at completion of the project, downhole
drilling equipment will be cleaned using a high-pressure hot water or steam washer as described

in Section 2.9.

2.2.2 SoIiL SAMPLE COLLECTION METHODS

Continuous soil samples will be collected from each boring using a closed-piston
sampling device with a 24-inch long, 1.5-inch inside-diameter (ID) core sampler. The sampler
will be advanced to the top of the sample interval with the piston in a locked position. The piston
tip will then be loosened and the sampler will be advanced over the desired depth interval,
thereby coring the soil inside the sampler’s disposable, single-use liner. The sampler will then be
withdrawn to retrieve the liner and soil sample. The liner will be cut to remove the soil sample.
A new liner will be placed in the core sampler and this process will be repeated until all desired
soil samples have been obtained. Between locations, the core sampler, including the piston tip
and rods, will be decontaminated as described in the Equipment Decontamination section below.

After the liner is cut, the soil type will be evaluated by the Landau Associates’ field
representative and recorded on a Log of Exploration form. The soil column retained in the
sample liner will be field-screened for evidence of impact. Field-screening will be conducted by
visually inspecting the soil for staining and other evidence of environmental impact, and
monitoring soil vapors for volatile organic compounds (VOCs) using a portable photoionization
detector (PID). Soil samples collected for analysis of gasoline-range petroleum hydrocarbons by
Method NWTPH-Dx and for analysis of VOCs will be collected in accordance with EPA Method
5035A. Soil samples to be submitted for chemical analysis of constituents other than VOCs and
gasoline-range petroleum hydrocarbons will be placed into decontaminated stainless-steel bowls
and homogenized using a decontaminated stainless-steel spoon.

At each boring location, a sample of the surface soil (0 to 0.5 ft BGS) will be collected
and submitted for laboratory analysis. Additionally, if soil conditions at any of the twelve
borings indicate a zone of potential contamination based on the field screening (e.g., debris,
presence of oil or sheen, odors, and/or discoloration), a sample will be collected from that zone
and submitted for laboratory analysis and a third sample will be collected from a depth below the

zone of potential contamination where no evidence of contamination is present. If no evidence of
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potential contamination is observed at a boring, a soil sample will be collected from the 1 to 2 ft
depth and from the capillary fringe, in addition to the surface soil sample, and submitted for

laboratory analysis.

2.2.3 DIRECT PUSH GROUNDWATER SAMPLE COLLECTION

One groundwater sample will be collected from boring SB-01. The sample will be
collected using a groundwater sampler consisting of a 4-ft long, wire-wrapped, stainless-steel
screen (0.010-inch slot size) with a retractable protective steel sheath. The groundwater sampler
will be advanced to the sample depth and the protective sheath will be retracted to expose the
stainless-steel screen to the formation. Groundwater will be sampled using disposable
polyethylene tubing and a peristaltic pump. Low-flow purging will be performed for 10 minutes
or until purge water is clear. During purging, pH, conductivity, and temperature will be measured
using a flow-through cell. The groundwater sample will be submitted to the laboratory for
analysis as described in Section 2.4.5. Sufficient volume will be collected to perform all analyses
identified in Section 2.4.5, except dissolved metals, using an aliquot of sample where the
particulates were not allowed to settle and also using an aliquot where the particulates were

allowed to settle.

2.2.4 SOIL SAMPLE LABORATORY ANALYSES

Soil Samples submitted for analysis will be analyzed for the chemicals of potential
concern (COPCs) identified in Section 2.4.2 of this work plan, which consist of gasoline-range,
diesel-range, and heavy oil range petroleum hydrocarbons; carcinogenic polycyclic aromatic
hydrocarbons (cPAHs); napthalenes (naphthalene, 1-methylnaphthalene, and
2-methylnaphthalene); benzene, toluene, ethylbenzene, and xylenes (BTEX); methyl tert-butyl
ether (MTBE); 1,2-dibromoethane (EDB); 1,2-dichlorethane (EDC); n-Hexane, and lead. Soil
samples submitted for laboratory analysis from soil boring SB-07, located near the former waste
oil tank, will be analyzed for the COPCs, as well as, total chromium, hexavalent chromium,
copper, zinc and polychlorinated biphenyls (PCBs). An acid/silica gel cleanup will be applied to
all soil samples analyzed for diesel-range and heavy oil-range petroleum hydrocarbons.

If necessary for development of TPH cleanup levels that are protective of sediment, 10
soil samples will be collected from the vadose zone at borings where petroleum hydrocarbon

contamination is observed. The vadose zone samples will be analyzed for TPH fractions using
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EPH and VPH methodologies. Analytical methods and reporting limits goals for the analysis of

each constituent are summarized in Table A-1.

2.3 GROUNDWATER INVESTIGATION

The groundwater investigation will consist of installing shallow groundwater monitoring
wells and one deep groundwater monitoring well, collecting groundwater samples from each well
and from one soil boring for chemical analyses, and measuring groundwater elevations in the
monitoring wells to estimate the groundwater flow direction. This section provides procedures for

constructing, developing and monitoring groundwater levels and groundwater quality.

2.3.1 MONITORING WELL INSTALLATION

Four new monitoring wells will be installed within the shallow (upper) aquifer and one
new monitoring well will be installed in the deep (lower) aquifer (the shallow and deep aquifers
are described in Section 2.4.1 of this work plan). The proposed locations of the new monitoring
wells are shown on Figure 5 of the work plan. Monitoring wells will be constructed by a licensed
drilling contractor in the state of Washington using the hollow-stem auger method, in accordance
with the Minimum Standards for Construction and Maintenance of Wells (WAC 173-160;
Ecology 2006). Oversight of drilling and well installation activities will be performed by an
environmental professional familiar with environmental sampling and construction of resource
protection wells. Prior to any drilling activities, an underground utility locate will be conducted
by both private and public utility locating services at planned drilling locations.

During drilling, continuous soil samples will be collected at each well location to classify
soil lithology in accordance with the Unified Soil Classification System (USCS). The soil
samples will be obtained using a 3-inch diameter split-spoon sampler. A record of the soil and
groundwater conditions observed during drilling will be recorded on a log of exploration form.
The boring log will also show soil types; evidence of contamination, if indicated through visual
observation; and other pertinent information. At each monitoring well location, soil samples will
be submitted for laboratory analysis using the depth interval selection process described in
Section 2.2.2.

The well names and the identification numbers assigned by Ecology will be marked on
the well identification tags supplied by Ecology and will be attached to each well casing

following well installation.
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Shallow Monitoring Well Installation

Shallow monitoring wells will be installed within the dredged fill material that extends
below ground surface about 9 ft. This fill unit overlies a thin silty, clay aquitard unit that ranges
from about 3 to 6 ft thick. The shallow monitoring well boreholes will be advanced using a
hollow-stem auger rig and will be terminated at the top of the confining unit, or will extend no
more than 1 ft into the confining unit. Care will be taken to not drill through the aquitard unit
when installing the shallow wells. Shallow monitoring wells will be screened in the upper water-
bearing zone. The bottom of the screen will be near the top of the confining unit. The screened
interval (approximately 5 to 10 ft) will extend upward across the water table to approximately
3.5 ft BGS. Shallow Monitoring wells will be constructed using flush-threaded 2-inch diameter
Schedule 40 polyvinyl chloride (PVC) casing with PVC machine-slotted screens (0.010-inch). A
filter pack will be installed around the screen, extending from the bottom of the end cap to 1.5 ft
above the screen. Filter pack material consisting of commercially prepared, pre-sized, pre-
washed No. 20-40 Colorado silica sand will be carefully poured down the annulus between the
well casing and the auger flights as the auger is slowly withdrawn. During placement of the filter
pack, the distribution and depth of the filter pack and sand will be monitored with a weighted
tape. Once the well is installed, the total depth of the well will be verified by lowering a
weighted tape to the bottom of the well casing. The annular space above the filter pack will be

filled with at least 1 ft of bentonite grout or chips.

Deep Monitoring Well Installation

The deep monitoring well will be installed within the silty fine sand unit underlying the
silty clay aquitard. The borehole will be advanced using the hollow-stem auger drilling and
telescoping methods, as described below:

e The boring will be advanced from the ground surface to the silt and clay aquitard
using a 10.25-inch inside-diameter auger. Within the upper dredged fill material unit,
soil samples will be collected continuously to avoid penetration of the 3 to 6 ft thick
aquitard unit.

e Once the boring is drilled approximately 1 ft into the aquitard, a temporary steel
casing will be installed. A grout seal will be installed in the annulus between the
steel casing and the soil as the auger is withdrawn. Sufficient time will be allowed
for the grout to set, to completely seal off the upper transmissive unit.

e Once the grout is set, a 4.25-inch inside diameter auger will be used to drill within
the steel casing through the aquitard and to the total depth of the boring
(approximately 10 to 15 ft below the base of the confining unit with a total depth
expected to range between about 30 to 45 ft BGS).
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The deep monitoring well will be screened over a 5 to 10-ft interval in the lower water-
bearing zone. The well screen will be placed at a depth that will allow proper installation of the
filter pack as described below. The deep monitoring well will be constructed using flush-
threaded 2-inch diameter Schedule 40 PVC casing with a PVC machine-slotted screen
(0.010-inch). A filter pack will be installed around the screen, extending from the bottom of the
end cap to the base of the confining unit with at least 2 ft of filter pack extending above the well
screen.  Filter pack material consisting of commercially prepared, pre-sized, pre-washed
No. 20-40 Colorado silica sand will be carefully poured down the annulus between the well
casing and the auger flights as the auger is slowly withdrawn. During placement of the filter
pack, the distribution and depth of the filter pack and sand will be monitored with a weighted
tape. Once the well is installed, the total depth of the well will be verified by lowering a
weighted tape to the bottom of the well casing. The annular space above the filter pack will be
filled with a high solids bentonite grout mixture to about 2 ft BGS. The remaining annular space

will be filled with concrete as described for the shallow zone monitoring wells.

2.3.2 MONITORING WELL DEVELOPMENT

The monitoring wells will be developed after construction to remove formation material
from the well borehole and the filter pack prior to groundwater level measurement and sampling.
Development will be achieved by repeatedly surging the well with a surge block and purging up
to 10, but no less than 5, well casing volumes. During development, the purged groundwater will
be monitored for the following field parameters:

e pH

e Conductivity

e Temperature

o Turbidity.

The wells will be developed until the turbidity of the purged groundwater decreases to
5 Nephelometric turbidity units (NTUs), if practicable. If the well dewaters during the initial
surging and purging effort, one final well casing volume will be removed after the well has fully
recharged, if practicable. Well development activities will be recorded on a Well Development

form.
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2.3.3 MONITORING WELL SURVEYING

The location of each well will be surveyed using differential global positioning system
(DGPS) equipment to facilitate accurate placement of these features on project figures and
drawings, as well for submittal to Ecology. Surveying will be accomplished after completion of
the well installations.

Monitoring well reference elevations will be surveyed by a professional licensed
surveyor to the nearest 0.01 ft for use in evaluating groundwater and lithologic unit elevations.
Both the top of monitoring well casing elevation and ground surface elevation adjacent to the
monitoring well will be obtained. This information will be used to develop groundwater
elevation contour maps, which are crucial in evaluating the groundwater flow direction and

gradient.

24 GROUNDWATER MONITORING

Groundwater monitoring consists of obtaining water level measurements for calculation
of groundwater elevations and estimation of groundwater flow directions, determining tidal
influence on site groundwater, and collecting groundwater samples from each of the monitoring
wells for chemical analysis. The scope and procedures for conducting these activities are

described below.

2.4.1 72-HOUR TIDAL STUDY

Water levels in monitoring wells will be recorded using a combination of pressure
transducers with internal dataloggers and an electronic water level indicator. The data collection
will include continuous (every 15 minutes) transducer-based water level measurements in wells
and in the marina. The datalogger will be programmed to automatically convert pressure changes
to water levels. If possible, a vented transducer will be used that internally corrects for
fluctuations in atmospheric pressure.

Procedures for conducting the 72-hour tidal study are summarized below:

1. At each monitoring well, a pressure transducer will be lowered into the well and
securely fastened to the top of the well casing for the duration of the monitoring
period. A transducer will also be lowered into Cap Sante Waterway from a secured
location.

2. The transducers will be set to record the height of the water column above the
transducer at 15-minute intervals.
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3. Pressure transducers will be rated to a minimum 15 pounds per square inch range
capable of measuring a water level change of 23 ft with a resolution of 0.01 ft.

4. Depth to water will also be measured from the top of the well casing to the nearest
0.01 ft with a manual electronic water level indicator. Depth-to-water level will be
manually measured a minimum of four times during the monitoring period.

5. At the end of the monitoring period, the pressure transducers will be removed and the
water level data will be uploaded to a computer.

Similar procedures will be used to monitor surface water levels in the marina.

2.4.2 HYDRAULIC CONDUCTIVITY DETERMINATION

The groundwater hydraulic conductivity at the Site will be estimated using slug tests.
Slug tests will be performed in all monitoring wells to identify the range of hydraulic
conductivities present in the vicinity of the former USTs. Slug tests can be performed prior to or
following the 72-hour tidal study. The tests will be performed at a low tidal stage to minimize the
interference of tidal fluctuations on the aquifer and the determination of the hydraulic
conductivities.

Slug tests will be performed using a PVC slug rod, a down-hole pressure transducer as
described above, and a water level indicator in general accordance with ASTM D 4044-96
(1999). The general procedure for conducting the slug tests in monitoring wells is summarized
below:

1. At each monitoring well, the static depth of groundwater will be measured prior to

placing the pressure transducer near the bottom of the well.

2. After stabilization of the groundwater level (from the displacement of the
transducer), the slug rod will be lowered into the well until it is submerged in the
water column.

3. The recovery of the perturbed water level will be monitored until it has returned to
within 95 percent of the initial head indicated by the transducer prior to the
introduction of the slug rod.

4. Once the water level has re-equilibrated, the slug rod will be quickly removed from
the water column and the groundwater level will be monitored for recovery.

*5. After the water level has recovered to within tolerance (95 percent), depth to
groundwater will be manually measured again and the transducer will be removed

and the well secured.

The slug test response data will be analyzed using the Bouwer and Rice method (Bouwer

and Rice 1976, Bouwer 1989).
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2.4.3 WATER LEVEL MEASUREMENTS

Water level measurements will be obtained at each monitoring well prior to purging and
sample collection. Water levels will also be measured in Cap Sante Waterway during each
sampling event. All water levels will be measured using an electronic water level indicator and
will be recorded to the nearest 0.01 ft. Measurements will be taken from the top of the well
casing. Water levels in Cap Sante Waterway will be measured from a surveyed point at the edge

of a stationary dock or piling.

2.4.4 MONITORING WELL GROUNDWATER SAMPLE COLLECTION

The initial groundwater samples will be collected at least 2 days after well development.
Samples from the shallow wells will be collected within 1 hour before and 1 after a low tide so
that samples collected will be of water discharging from the site that is minimally influenced by
the tide. Collection of groundwater samples will be completed at each monitoring well using the
following procedures:

e Immediately following removal of each well monument cover, the well head will be
observed for damage, leakage, and staining. Additionally, immediately following
removal of the well head cap, any odors will be recorded and the condition of the
well opening will be observed. Any damage, leakage, or staining to the well head or
well opening will be recorded.

e Prior to sampling, each well will be purged using a pump that is attached to dedicated
purge and sample collection tubing (types of pumps used may vary depending on
purge volume and depth and include a centrifugal pump, a peristaltic pump, and an
electric submersible pump). Purging will begin with a small pumping rate. The rate
will be adjusted upward slowly to minimize drawdown (with a target drawdown of
less than 0.33 ft) during purging. Purging will continue until at least three casing
volumes of water have been removed and specific conductance and temperature have
stabilized or until the well goes dry. The purge volume will be calculated based on
the following formula:

1 casing volume (gallons) = 7t r’h x 7.48 gal/ft’

where: n =3.14
r =radius of well casing in ft
h = height of water column from the bottom of the well, in feet.

e Field parameters, including pH, temperature, conductivity, dissolved oxygen, and
turbidity, will be continuously monitored during purging using a flow cell. Purging
of the well will be considered to be complete when all field parameters become stable
for three successive readings. The successive readings should be within +/- 0.1 pH
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units for pH, +/- 3% for conductivity, and +/- 10% for dissolved oxygen and
turbidity.

e Purge data will be recorded on a Groundwater Sample Collection form including
purge volume; time of commencement and termination of purging; any observations
regarding color, turbidity, or other factors that may have been important in evaluation
of sample quality; and field measurements of pH, specific conductance, temperature,
dissolved oxygen, and turbidity.

e Following the stabilization of field parameters, the flow cell will be disconnected and
groundwater samples will be collected. Sample data will be recorded on a
Groundwater Sample Collection form, including sample number and time collected;
the observed physical characteristics of the sample (e.g., color, turbidity, etc.); and
field parameters (pH, specific conductance, temperature, and turbidity).

e Four replicate field measurements of temperature, pH, specific conductance,
dissolved oxygen, and turbidity will be obtained using the following procedures:

- A 250-mL plastic beaker will be rinsed with deionized water followed by sample
water.

- The electrodes and temperature compensation probe will be rinsed with
deionized water followed by sample water.

- The beaker will be filled with sample water; the probes will be placed in the
beaker until the readings are stabilized. Temperature, pH, specific conductance,
dissolved oxygen, and turbidity measurements will be recorded on the
Groundwater Sample Collection form.

- The above step will be repeated to collect remaining replicates.

e Any problems or significant observations will be noted in the “comments” section of
the Groundwater Sample Collection form.

e Groundwater samples will be collected into the appropriate sample containers using a
peristaltic pump. To prevent degassing during sampling for VOCs and gasoline-
range petroleum hydrocarbons, a pumping rate will be maintained below about
100 ml/min. The VOC and gasoline-range petroleum hydrocarbons containers will
be filled completely so that no head space remains. Samples will be chilled to 4°C
immediately after collecting the sample. Clean gloves will be worn when collecting
each sample.

e Groundwater for dissolved metals analyses will be collected last and field filtered
through a 0.45 micron, in-line disposable filter. Dissolved metal samples will be
preserved, as specified in Table A-1. A note will be made on the sample label,
sample collection form, and COC to indicate the sample has been field filtered and
preserved, including the type of preservative used.
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2.4.5 GROUNDWATER SAMPLE LABORATORY ANALYSES

Groundwater samples collected from the monitoring wells and soil boring SB-01 will be
analyzed for the COPCs identified in Section 2.4.2 of this work plan, which consist of gasoline-
range, diesel-range, and heavy oil-range petroleum hydrocarbons, PAHs, BTEX, MTBE, EDB,
EDC, n-hexane, and lead. Both total and dissolved lead will be analyzed for in each groundwater
sample. For turbid groundwater samples, the dissolved lead results will likely be used to
characterize Site groundwater. For non-turbid groundwater samples, total lead results will likely
be used to characterize Site groundwater. However, the use of total or dissolved metal results for
characterizing Site groundwater will be determined in consultation with Ecology.

During the first groundwater monitoring event, each groundwater sample, including the
direct-push groundwater sample, will also be analyzed for total dissolved solids (TDS), salinity,
and chloride to support demonstration that groundwater at the Site should not be classified as
potable. Also, during the first groundwater monitoring event, each groundwater sample,
including the direct-push groundwater sample, will be analyzed for parameters that can be used to
evaluate the feasibility of natural attenuation as a cleanup option. These parameters include
nitrate, dissolved manganese, sulfate, and methane. Other parameters used to evaluate natural
attenuation will be measured in the field. These parameters are described in Section 2.4.6.

Analyzing samples collected during subsequent groundwater monitoring events for the
constituents that are not considered COPCs will be evaluated in consultation with Ecology. For
all analyses except dissolved metals, any suspended material in the sample will be allowed to
settle and the sample will not be agitated prior to analysis of the supernatant. For the dissolved
metal analyses, the samples will be filtered in the field to remove any suspended material. For
the single direct-push groundwater sample, sufficient volume will be collected to perform all
analyses using an aliquot of sample where the particulates were not allowed to settle and using an
aliquot where the particulates were allowed to settle. An acid/silica gel cleanup will be applied to
all groundwater samples analyzed for diesel-range and heavy oil-range petroleum hydrocarbons.

Methods and reporting limit goals for the analysis of each of the above constituents are

summarized in Table A-2.

2.4.6 FIELD PARAMETERS

Field parameters, including pH, temperature, conductivity, dissolved oxygen, turbidity,
and oxidation reduction potential (Redox) will be measured at each well using a flow-through

cell. Ferrous iron will also be measured using a field test kit. Each parameter will be measured
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during all four groundwater monitoring events, except for the possibility of ferrous iron.
Elimination of ferrous iron during future groundwater monitoring events will be determined in

consultation with Ecology.

2.5 QUALITY ASSURANCE AND QUALITY CONTROL

Analytical samples collected during the RI will follow QA/QC procedures and standards
outlined in the Quality Assurance Project Plan (QAPP; Appendix B of this work plan). Field
QA/QC includes the collection of quality control samples, including blind field duplicate
samples, matrix spike and matrix spike duplicate samples, and equipment rinsate blanks. Each of
these quality control samples will be collected at the rate of 1 in every 20 samples collected for
each sample media type with the following exception. Equipment rinsate blanks will be collected
at a rate of one per sampling event (i.e., any continuous sampling period not interrupted by more
than 2 working days). The procedures for collection of the quality control samples are provided

in the QAPP (Appendix B of this work plan).

2.6 SAMPLE CONTAINERS, PRESERVATION, AND STORAGE

Soil and groundwater samples submitted to the analytical laboratory for analysis will be
collected in the appropriate sample container provided by the analytical laboratory. The samples
will be preserved by cooling to a temperature of 4°C and as required by the analytical method.
Maximum holding and extraction times until analysis is performed will be strictly adhered to by
field personnel and the analytical laboratory. Sample containers, preservatives, and holding times

for each chemical analysis are presented in Table A-1.

2.7 SAMPLE TRANSPORTATION AND HANDLING

The transportation and handling of groundwater samples will be accomplished in a
manner that not only protects the integrity of the sample, but also prevents any detrimental effects
due to release of samples. Samples will be logged on a COC form and will be kept in coolers on
ice until delivery to the analytical laboratory. The COC will accompany each shipment of

samples to the laboratory.
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2.8 SAMPLE CUSTODY

The primary objective of sample custody is to create an accurate, written record that can
be used to trace the possession and handling of samples so that their quality and integrity can be
maintained from collection until completion of all required analyses. Adequate sample custody
will be achieved by means of approved field and analytical documentation. Such documentation
includes the COC record that is initially completed by the sampler and is, thereafter, signed by
those individuals who accept custody of the sample. A sample is in custody if at least one of the
following is true:

e [tis in someone’s physical possession.
e Itisin someone’s view.

e It is secured in a locked container or otherwise sealed so that tampering will be
evident.

e [tis kept in a secured area, restricted to authorized personnel only.

Sample control and COC in the field and during transportation to the laboratory will be
conducted in general conformance with the procedures described below:
e As few people as possible will handle samples.

e Sample containers will be obtained new or pre-cleaned from the laboratory performing
the analyses.

e The sample collector will be personally responsible for the completion of the COC
record and the care and custody of samples collected until they are transferred to
another person or dispatched properly under COC rules.

e The cooler in which the samples are shipped will be accompanied by the COC record
identifying its contents. The original record and laboratory copy will accompany the
shipment (sealed inside the shipping container). The other copy will be forwarded to
Landau Associates along with sample collection forms.

e Coolers will be sealed with strapping tape and custody seals for shipment to the
laboratory. The method of shipment, name of courier, and other pertinent information
will be entered in the “remarks” section of the COC record and traffic report.

When samples are transferred, the individuals relinquishing and receiving the samples
will sign the COC form and record the date and time of transfer. The sample collector will sign
the form in the first signature space. Each person taking custody will observe whether the
shipping container is correctly sealed and in the same condition as noted by the previous

custodian (if applicable); deviations will be noted on the appropriate section of the COC record.
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A designated sample custodian at the laboratory will accept custody of the shipped
samples, verify the integrity of the custody seals, and certify that the sample identification
numbers match those on the COC record. The custodian will then enter sample identification
number data into a bound logbook, which is arranged by a project code and station number. If
containers arrive with broken custody seals, the laboratory will note this on the COC record and

will immediately notify the sampler and Landau Associates.

2.9 EQUIPMENT DECONTAMINATION

The decontamination procedures described below are to be used by field personnel to
clean drilling, sampling, and related field equipment. Deviation from these procedures must be

documented in field records.

2.9.1 WATER LEVEL INDICATOR

The tape from the water level indicator will be rinsed with drinking water between each

well measurement, and washed with alconox soap if petroleum product or sheen is encountered.

2.9.2 SAMPLING EQUIPMENT

All sampling equipment used (e.g., stainless-steel bowls, stainless-steel spoons, soil split-
spoon samplers, etc.) will be cleaned using a three-step process, as follows:

1. Scrub surfaces of equipment that would be in contact with the sample with
brushes using an Alconox solution

2. Rinse and scrub equipment with clean tap water.
3. Rinse equipment a final time with deionized water to remove tap water
impurities.

Decontamination of the reusable sampling devices will occur between collection of each sample.

2.9.3 HEAVY EQUIPMENT

Heavy equipment (e.g., the drilling rigs and drilling equipment that is used downhole, or
that contacts material and equipment going downhole) will be cleansed by a hot water, high
pressure wash before each use and at completion of the project. Potable tap water will be used as

the cleansing agent.
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2.10 RESIDUAL WASTE MANAGEMENT

Soil cuttings generated during boring advancement will be temporarily stored onsite in
55-gal drums. Disposal methods for soil stored in 55-gal drums will be determined based on the
analytical results for the soil.

Water generated during well development, purging, and decontamination, will be
temporarily stored onsite in 55-gal drums or 5-gal buckets secured with a lid. Disposal methods
for groundwater stored in drums and/or buckets will be determined based on the analytical results
for the groundwater samples.

Excess sediment generated during sediment sampling will be returned to the water at the

station where it was collected.
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SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES
CAP SANTE MARINE, ANACORTES, WA

TABLE A-1

Page 1 of 1

Analyses Sample Container Preservation Holding Time
Soil Samples
NWTPH-G 2 - 40 ml vials Methanol; Cool © C 7 days
NWTPH-Dx 1 - 8 oz wide mouth glass Cool, 4°C 14 days
VPH 1 - 8 oz wide mouth glass Cool, 4°C 14 days
EPH 1 - 8 oz wide mouth glass Cool, 4°C 14 days
VOCs 3-40 ml vial Sodium bisulfate - 2 vials 7 days
Methanol - 1 vial
PCBs 1 - 8 oz wide mouth glass Cool, 4°C 14 days
Metals (a) 1 - 4 oz wide mouth glass Cool, 4°C 6 months
Chromium (total) 1 - 4 oz wide mouth glass Cool, 4°C 28 days
PAHs 1 - 8 oz wide mouth glass Cool, 4°C 14 days
Groundwater Samples
NWTPH-G 3- 40 ml vial HCI to pH <2; Cool 4°C 14 days
NWTPH-Dx 1 -1 L amber glass Cool, 4°C 7 days
VOCs 3 -40 ml vial HCI to pH <2; Cool 4°C 14 days
PAHs 2 -1 L amber glass Cool, 4°C 7 days
Total lead 1 -1 L polyethelene 5 ml - HNO; (c); Cool 4°C 6 months
Dissolved lead and manganese (b) 1 - 1L polyethelene 5 ml - HNO; (c); Cool 4°C 6 months
Hexavalent Chromium 1 - 500 ml polyethylene Cool, 4°C 24 hours
TDS 1 -1 L polyethelene Cool, 4°C 7 days
Chloride 1 - 500 ml polyethylene Cool, 4°C 28 days
Nitrate 1 - 500 ml polyethylene Cool, 4°C 48 hours
Sulfate 1 - 500 ml polyethylene Cool, 4°C 48 hours
Salinity 1 - 500 ml polyethylene Cool, 4°C 28 days
Methane 3 - 40 ml vial Cool, 4°C 7 days
Sediment Samples
NWTPH-Dx 1 - 8 oz wide mouth glass Cool, 4°C 14 days
Freeze, -1&°C 1 year
VPH 1 - 8 oz wide mouth glass Cool, 4°C 14 days
EPH 1 - 8 oz wide mouth glass Cool, 4°C 14 days
TOC 1 - 8 oz wide mouth glass Cool, 4°C 28 days
Freeze, -1€°C 6 months
Grain Size 1-16 oz wide mouth glass Cool, 4°C 6 months
Bioassay 5L-HDPE bucket Cool, 4°C 56 days

(a) Metals include total chromium, hexavalent chromium, copper, lead, and zinc.

(b) Dissolved metals samples must be filtered prior to preservation; therefore, samples will

be filtered in the field.
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TABLE A-2 Page 1 of 2
SUMMARY OF SOIL, SEDIMENT, AND GROUNDWATER SAMPLE ANALYTICAL METHODS AND
TARGET REPORTING LIMITS
CAP SANTE MARINE
ANACORTES, WASHINGTON
Analytical Target Reporting Limits (b)
Analyte Method (a) Soil/Sediment Groundwater
Semivolatile Petroleum Hydrocarbons
Diesel-Range Petroleum Hydrocarbons NWTPH-Dx (c) 5 mg/kg 0.25 mg/L
Heavy Oil-Range Petroleum Hydrocarbons NWTPH-Dx 10 mg/kg 05 mg/L
Cg-C1g Aliphatics EPH (d) 2 mg/kg 0.04 mg/L
C40-C1, Aliphatics EPH (d) 2 mg/kg 0.04 mg/L
C4,-C4¢ Aliphatics EPH (d) 2 mg/kg 0.04 mg/L
C16-C,; Aliphatics EPH (d) 2 mg/kg 0.04 mg/L
C,4-Cs4 Aliphatics EPH (d) 2 mg/kg 0.04 mg/L
Cs-C4 Aromatics EPH (d) 2 mg/kg 0.04 mg/L
C40-C4, Aromatics EPH (d) 2 mg/kg 0.04 mg/L
C42-C46 Aromatics EPH (d) 2 mg/kg 0.04 mg/L
C46-C»¢ Aromatics EPH (d) 2 mg/kg 0.04 mg/L
C,1-C34 Aromatics EPH (d) 2 mg/kg 0.04 mg/L
Volatile Petroleum Hydrocarbons
Gasoline-Range Petroleum Hydrocarbons NWTPH-Gx (e) 5 mg/kg 0.25 mgl/l
Cs-Cg Aliphatics VPH (f) 5 mg/kg -
Cs-Cg Aliphatics VPH (f) 5 mg/kg --
Cg-C1g Aliphatics VPH (f) 5 mg/kg -
C40-C4, Aliphatics VPH (f) 5 mg/kg -
Cs-Cg Aromatics VPH (f) 5 mgl/kg --
Cs-Cg Aromatics VPH (f) 5 mg/kg -
Cg-C19 Aromatics VPH (f) 5 mgl/kg --
C49-C42 Aromatics VPH (f) 5 mg/kg -
PAHs
Naphthalene EPA Method 8270-SIM (g) 6.7 pg/kg 0.01 pg/L
1-Methylnaphthalene EPA Method 8270-SIM (g) 6.7 ug/kg 0.01 pg/L
2-Methylnaphthalene EPA Method 8270-SIM (g) 6.7 pg/kg 0.01 pg/L
Benzo(a)anthracene EPA Method 8270-SIM (g) 6.7 ug/kg 0.01 pg/L
Chrysene EPA Method 8270-SIM (g) 6.7 pg/kg 0.01 pg/L
Benzo(b)fluoranthene EPA Method 8270-SIM (g) 6.7 ug/kg 0.01 pg/L
Benzo(k)fluoranthene EPA Method 8270-SIM (g) 6.7 pg/kg 0.01 pg/L
Benzo(a)pyrene EPA Method 8270-SIM (g) 6.7 ug/kg 0.01 pg/L
Indeno(1,2,3-cd)pyrene EPA Method 8270-SIM (g) 6.7 pg/kg 0.01 pg/L
Dibenz(a,h)anthracene EPA Method 8270-SIM (g) 6.7 ug/kg 0.01 pg/L
Volatile Organic Compounds
Benzene EPA Method 8260 1.0 pg/kg 1 pg/L
Toluene EPA Method 8260 1.0 pg/kg 1 pg/L
Ethylbenzene EPA Method 8260 1.0 pg/kg 1 pg/L
Xylenes EPA Method 8260 1.0 pg/kg 1 pg/L
n-Hexane EPA Method 8260 1.0 pg/kg 1 pg/L
Methyl-t-butyl ether (MTBE) EPA method 8260 1.0 pg/kg 1 pg/L
1,2-Dibromoethane (EDB) EPA method 8260 1.0 pg/kg 1 pg/L
1,2-Dichloroethane (EDC) EPA method 8260 1.0 pg/kg 1 pg/L
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TABLE A-2 Page 2 of 2
SUMMARY OF SOIL, SEDIMENT, AND GROUNDWATER SAMPLE ANALYTICAL METHODS AND
TARGET REPORTING LIMITS
CAP SANTE MARINE
ANACORTES, WASHINGTON

Analytical Target Reporting Limits (b)
Analyte Method (a) Soil/Sediment Groundwater
Total Metals
Lead EPA Method 6010/6020 (j) 2 mg/kg 0.001 mg/L
Chromium (total) EPA Method 6010 0.5 mg/kg --
Copper EPA Method 6010 0.2 mg/kg -
Zinc EPA Method 6010 0.6 mg/kg --
Dissolved Metals
Lead EPA Method 6020 - 0.001 mg/L
Manganese EPA Method 6020 -- 0.0005 mg/L
PCBs
PCB Aroclors EPA Method 8082 33 ug/kg -
Conventionals
Chloride EPA Method 325.2 (h) - 1 mg/L
TOC EPA Method 9060 0.1% dry weight -
Grain size Plumb (1981) (i) 1% dry weight -
Total Dissolved Solids Method 160.1 - 10 mg/L
Sulfate EPA Method 300.0 - 2.0 mg/L
Salinity Standard Method 2520 - 0.1 g/kg
Nitrate EPA Method 353.2 -- 0.01 mg/L
Methane RSK 175 -- 1 pg/L

(a) Analytical methods are from SW-845 (EPA 1986) and upddates, unless otherwise noted.

(b) Reporting limits goals are based on current laboratory data and may be modified during the investigation process
as methodology is refined. Laboratory reporting will be based on the lowest standard on the calibration curve.
Instances may arise where high sample concentrations, nonhomogeneity of samples, or matrix interferences
preclude achieving the desired reporting limits.

(c) Method NWTPH-DX as described in Analytical Methods for Petroleum Hydrocarbons , Washington State Department
of Ecology, Publication ECY97-602, June 1997.

(d) Extractable Petroleum Hydrocarbons as described in Analytical Methods for Petroleum Hydrocarbons ,
Washington State Department of Ecology, Publication ECY97-602, June 1997,

(e) NWTPH-Gx Method as described in Analytical Methods for Petroleum Hydrocarbons ,

Washington State Department of Ecology, Publication ECY97-602, June 1997.

(f) Volatile Petroleum Hydrocarbons as described in_Analytical Methods for Petroleum Hydrocarbons ,
Washington State Department of Ecology, Publication ECY97-602, June 1997,

(g) PAHSs in groundwater will be analyzed using EPA Method 8270-SIM LIV.

(h) EPA method 325.2 as described in Methods for Chemical Analysis of Water and Wastes ,

EPA, Publication EPA-600/4-79-020, March 1983.

(i) Plumb (1981) - EPA/U.S. Army Corps of Engineers Technical report EPA/CE-81-1.

(i) Method 6010 will be used for the analysis of lead in soil and method 6020 will be used for the analysis of lead
in groundwater.
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1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) establishes the quality assurance (QA) objectives
for soil, sediment, and groundwater sampling and sediment biological toxicity testing associated with the
remedial investigation (RI) at the Cap Sante Marine site (site) located in Anacortes, Washington. Data
from the RI will supplement the existing data collected as part of the Environmental Due Diligence
Investigations (Floyd Snyder and McCarthy 2004 and Floyd|Snider 2005) to evaluate appropriate and
protective remedial alternatives in the Feasibility Study (FS). This plan presents the quality control (QC)
procedures developed to meet project QA objectives. Soil, groundwater, and sediment sampling QC

procedures and QA criteria are described in Sections

1.1 DATA QUALITY OBJECTIVES

The overall data quality objectives (DQOs) for this project are to develop and implement
procedures that will ensure collection of representative data of known, acceptable, and defensible quality.
The data quality parameters used to assess the acceptability of the data are precision, accuracy,
representativeness, comparability, and completeness. There parameters are discussed in the following

sections.

1.1.1 PRECISION

Precision measures the reproducibility of measurements under a given set of conditions.
Specifically, it is a quantitative measure of the variability of a group of measurements compared to their
average values. Analytical precision is measured through matrix spike/matrix spike duplicate (MS/MSD)
samples for organic analysis and through laboratory duplicate samples for inorganic analyses.

Analytical precision measurements will be carried out on project-specific samples at a minimum
frequency of 1 per sampling event or 1 in 20 samples, whichever is more frequent per matrix analyzed, as
practical. Laboratory precision will be evaluated against quantitative relative percent difference (RPD)
performance criteria provided by the laboratory.

Field precision will be evaluated by the collection of blind field duplicates at a minimum
frequency of 1 per laboratory analysis group or 1 in 20 samples. Control limits for the field duplicates
will be 20 percent for groundwater and 35 percent for soil and sediment unless the duplicate sample
values are within five times the reporting limit, in which case the control limit interval will be plus or

minus the reporting limit for water, and plus or minus two times the reporting limit for soil.
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Precision measurements can be affected by the nearness of a chemical concentration to the
method detection limit, where the percent error (expressed as RPD) increases. The equation used to

express precision is as follows:

RPD= M‘ x 100
(D;+ D)2
where: D, = first sample value
D, = second sample value (duplicate).

1.1.2 ACCURACY

Accuracy is an expression of the degree to which a measured or computed value represents the
true value. Field accuracy is controlled by adherence to sample collection procedures as outlined.

Analytical accuracy may be assessed by analyzing “spiked” samples with known standards
(surrogates, laboratory control samples, and/or matrix spike) and measuring the percent recovery.
Accuracy measurements on matrix spike samples will be carried out at a minimum frequency of 1 in 20
samples per matrix analyzed. Because MS/MSDs measure the effects of potential matrix interferences of
a specific matrix, the laboratory will perform MS/MSDs only on samples from this investigation and not
from other projects. Surrogate recoveries will be determined for every sample analyzed for organics.

Laboratory accuracy will be evaluated against quantitative matrix spike and surrogate spike
recovery performance criteria provided by the laboratory. Accuracy can be expressed as a percentage of
the true or reference value, or as a percent recovery in those analyses where reference materials are not

available and spiked samples are analyzed. The equation used to express accuracy is as follows:

Percent _ (Spiked Sample Result - Unspiked Sample Result) .
Recovery Amount of Spike Added

100

Control limits for percent recovery for soil and groundwater samples will be laboratory
acceptance limits generated according to U.S. Environmental Protection Agency (EPA) guidelines.
Control limits for percent recovery for sediment samples will be as specified in Washington State
Department of Ecology’s (Ecology) Guidance on the Development of Sediment Sampling and Analysis
Plans Meeting the Requirements of the Sediment Management Standards (Ecology 2003).
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1.1.3 REPRESENTATIVENESS

Representativeness expresses the degree to which data accurately and precisely represent an
actual condition or characteristic of a population. Representativeness can be evaluated using replicate
samples, representative sampling locations, and blanks. Representativeness for the RI sampling will be
accomplished using appropriate selection of sampling location and collection of field equipment blanks
for nondedicated sampling equipment and analyzing method blanks to verify that the analytical results are

representative of the sampled item and not influenced by cross-contamination.

1.1.4 COMPARABILITY

Comparability expresses the confidence with which one data set can be evaluated in relation to
another data set. For this work, comparability of data will be established through the use of standard
analytical methodologies and reporting formats and of common traceable calibration and reference

materials.

1.1.5 COMPLETENESS

Completeness is a measure of the proportion of data obtained from a task sampling plan that is
determined to be valid. It is calculated as the number of valid data points divided by the total number of
data points requested. The QA objective for completeness during this project will be 95 percent.

Completeness will be routinely determined and compared to this control criteria.

1.2 FIELD AND LABORATORY QUALITY CONTROL PROCEDURES

This section describes the procedures that will be implemented to: 1) ensure sample integrity
from the time of sample collection to the time of analysis in the laboratory; 2) obtain the appropriate
chemical and physical data; 3) collect field and laboratory quality control samples; 4) monitor
performance of the laboratory and field measurement systems; 5) correct any deviations from the methods

or QA requirements established in this QAPP; and 6) report and validate the data.

1.2.1 FIELD EQUIPMENT CALIBRATION

Field meters, including pH, conductivity, dissolved oxygen, temperature probes, and PID will be
calibrated and maintained in accordance with the manufactures specifications. All routine maintenance

will be recorded in the field sampling logs.
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1.2.2 FIELD DOCUMENTATION

A complete record of all field activities will be maintained for the duration of the field phase of
the work. Documentation will include the following:

e Daily recordkeeping by field personnel of all field activities

e Recordkeeping of all samples collected for analysis (field sampling forms)

e Use of sample labels and tracking forms for all samples collected for analysis.

The field logs will provide a description of all sampling activities, sampling personnel, weather
conditions, and a record of all modifications to the procedures and plans identified in the work plan. The
field logs are intended to provide sufficient data and observations to enable participants to reconstruct
events that occurred during the sampling period.

Sample possession and handling will also be documented so that it is traceable from the time of
sample collection to the laboratory and data analysis. Sample Chain-of-Custody (COC) Records and
procedures are described in Section 2.8 of the Sampling and Analysis Plan (SAP) provided in
Appendix A of this work plan.

1.2.3 SAMPLE HANDLING PROCEDURES AND TRANSFER OF CUSTODY

Samples submitted to the analytical laboratories will be collected in the appropriate sample
containers and preserved as specified in Table A-1 of the SAP (Appendix A of this work plan). The
storage temperatures and maximum holding times for physical/chemical analyses are also presented in
Table A-1.

The transportation and handling of groundwater samples will be accomplished in a manner that
not only protects the integrity of the sample, but also prevents any detrimental effects due to release of
samples. Samples will be logged on a COC form (Figure B-1) and will be kept in coolers on ice until
delivery to the analytical laboratory. The COC will accompany each shipment of samples to the
laboratory. Procedures for sample transportation and handling are described in Section 2.7 of the SAP

(provided in Appendix A of this work plan).

1.2.4 FIELD AND LABORATORY QUALITY CONTROL SAMPLES

Field and analytical laboratory control samples will be collected to evaluate data precision,
accuracy, representativeness, completeness, and comparability of the analytical results for this
investigation. A summary of the quality control samples and the frequency at which they will be
collected and/or analyzed is described in the following subsections.
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1.2.4.1 Blind Field Duplicates

A blind field duplicate will be collected at a frequency of at least 1 per 20 samples per sample
type per chemical analysis, not including QC samples, but not less than one field duplicate per sampling
event (any continuous sampling period not interrupted by more than 2 days). The blind field duplicate
will consist of a split sample collected at a single sample location. Except for soil and sediment samples
collected for volatile organic compounds (VOCs) or gasoline analysis, soil and sediment samples will be
homogenized by mixing in a stainless-steel bowl, split into duplicate sample containers, and submitted
blind to the laboratory as discrete samples. No soil or sediment blind field duplicate samples will be
collected for VOC or gasoline analysis. Groundwater blind field duplicates will be collected by
alternately filling sample containers for both the original and the corresponding duplicate sample at the
same location to decrease variability between the duplicates. Blind field duplicate sample results will be

used to evaluate data precision.

1.2.4.2 Field Trip Blanks

Field trip blanks will consist of deionized water sealed in a sample container by the analytical
laboratory. The trip blank will accompany VOCs; volatile petroleum hydrocarbon (VPH); and gasoline-
range petroleum hydrocarbon (NWTPH-G) sample containers for soil, sediment, and groundwater
samples during transportation to and from the field, and then will be returned to the laboratory with each
shipment of VOC, VPH, and NWTPH-G samples. The trip blank will remain unopened until submitted
to the laboratory for analysis of VOCs, VPH, and NWTPH-G. One trip blank per cooler containing
samples for VOC, VPH, and NWTPH-G analysis will be evaluated to determine possible sample

contamination during transport.

1.2.4.3 Laboratory Matrix Spike

A minimum of 1 laboratory matrix spike per 20 samples, not including QC samples, or 1 matrix
spike sample per batch of samples if fewer than 20 samples are obtained, will be analyzed for all
constituents except dioxins/furans. The matrix spikes will be performed using a project sample. These
analyses will be performed to provide information on accuracy and to verify that extraction and
concentration levels are acceptable. The laboratory spikes will follow EPA guidance for matrix and blank

spikes.
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1.2.4.4 Laboratory Matrix Spike Duplicate

A minimum of 1 laboratory matrix spike duplicate per 20 samples, not including QC samples, or
one matrix spike duplicate sample per batch of samples if fewer than twenty samples are obtained, will be
analyzed for all constituents except metals. These analyses will be performed to provide information on
the precision of chemical analyses. The laboratory spikes will follow EPA guidance for matrix and blank

spike duplicates.

1.2.4.5 Laboratory Duplicates

A minimum of 1 laboratory duplicate per 20 samples, not including QC samples, or 1 laboratory
duplicate sample per batch of samples if fewer than 20 samples are obtained, will be analyzed for metals.
These analyses will be performed to provide information on the precision of chemical analyses. The

laboratory duplicate will follow EPA guidance in the method.

1.2.4.6 Laboratory Triplicates

A minimum of 1 laboratory triplicate per 20 sediment samples, not including QC samples, or 1
laboratory triplicate sample per batch of samples if fewer than 20 samples are obtained, will be analyzed
for grain size; total organic carbon (TOC); and total solids. Laboratory triplicates will not be collected for

soil and groundwater samples.

1.2.4.7 Laboratory Method Blanks

A minimum of 1 laboratory method blank per 20 samples, 1 every 12 hours, or 1 per batch of
samples analyzed (if fewer than 20 samples are analyzed) will be analyzed for all parameters (except
grain size and total solids) to assess possible laboratory contamination. Dilution water will be used
whenever possible. Method blanks will contain all reagents used for analysis. The generation and
analysis of additional method, reagent, and glassware blanks may be necessary to verify that laboratory

procedures do not contaminate samples.

1.2.4.8 Laboratory Control Sample

A minimum of 1 laboratory control sample per 20 samples, not including QC samples, or 1
laboratory control sample per sample batch if fewer than 20 samples are obtained, will be analyzed for all

parameters, except grain size and total solids.
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1.2.4.9 Surrogate Spikes

All project samples analyzed for organic compounds will be spiked with appropriate surrogate

compounds as defined by the analytical methods.

1.2.5 SAMPLE ANALYSIS

Analytical procedures for the chemical analysis of soil, sediment, and groundwater samples
collected during this investigation will include petroleum hydrocarbons; VOCs; carcinogenic polycyclic
aromatic hydrocarbons (PAHs); metals (copper, lead, chromium, and zinc); chloride; polychlorinated
biphenyls (PCBs); and conventional parameters (including total solids, grain size, and TOC). Laboratory
chemical analyses will be conducted by an Ecology-certified laboratory.

Standard EPA sample preparation, cleanup, and analytical methods will be used for most
chemical analyses, with the exception of petroleum hydrocarbons and some conventional parameters. An
acid/silica gel cleanup will be applied to all soil samples analyzed for diesel-range and motor oil-range
petroleum hydrocarbons by Ecology Method NWTPH-Dx. Cleanup procedures and analytical methods
for TPH analyses described in Ecology’s publication Analytical Methods for Petroleum Hydrocarbons
(Ecology 1997), including the use of gas chromatogram calibration standards that have undergone
acid/silica-gel cleanup, will be strictly adhered to by the laboratory. PSEP recommended guidelines for
the measurement of conventional parameters in sediment will also be followed (PSEP 1986; 1997a,b).
Sample preparation methods, cleanup methods, and analytical methods are summarized in Table A-1 of
the SAP (Appendix A of this work plan). The laboratory QAPPs and standard operating procedures
(SOP) will provide data quality procedures according to the protocols for the analytical method and

cleanup steps, and at a level sufficient to meet the sampling program DQOs.

1.2.6 REPORTING LIMITS

The reporting limits for each chemical analysis are summarized in Table A-2 of the SAP
(Appendix A of this work plan). These reporting limits are targeted to be lower than this preliminary
cleanup levels presented in Section 3.1 of this work plan. The reporting limits listed are goals only,
insofar as instances may arise where high sample concentrations, non-homogeneity of samples, or matrix
interferences preclude achieving the desired reporting limit and associated QC criteria. In such instances,

the laboratory will report the reasons for deviations from these reporting limits.
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1.3 DATA REDUCTION, VALIDATION, AND REPORTING

Sufficient backup data and QC results to enable reviewers to determine the quality of the data will
accompany project analytical reports from the laboratory. The Landau Associates quality assurance
officer (QAO) for this project is responsible to the project manager for conducting checks for internal
consistency, transmittal errors, laboratory protocols, and for complete adherence to the QC elements in
this work plan. The QAO will also prepare a laboratory data quality evaluation report, based on
appropriate sections of the EPA validation guidelines (EPA 1994a,b). This report will include
evaluations of the following:

e Chain-of-custody methods

e Holding times

e Laboratory method blanks

e Surrogate recoveries

e Laboratory matrix spikes and matrix spike duplicates

o Blank spikes and blank spike duplicates

e Laboratory duplicates

o Completeness

e Overall assessment of data quality.

1.4 BIOLOGICAL ANALYSES QUALITY CONTROL PROCEDURES

The detailed bioassay procedures for this study can be provided on request. The following

sections discuss and summarize the components of the bioassay QA/QC program.

1.4.1 PROJECT-SPECIFIC STANDARD OPERATING PROCEDURES

Three sediment toxicity tests (bioassay) will be conducted on the samples:

e Acute 10-day amphipod mortality (Rhepoxynius abronis, Eohaustoris estuaries, Ampelisca
abdita)

e Acute larval mortality/abnormality (Strongylocentrotus purpuratus, Strongylocentrotus
droebachiensis, or Dendraster excentricus)

e  Chronic 20-day juvenile polychaete growth rate (Neanthes arenoceodentata)

Each of these tests is also described in Section 2.1.5 of the SAP (provided in Appendix A of this

work plan).
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1.4.2 ToXICITY TEST QUALITY CONTROL

All three sediment toxicity tests will incorporate standard QA/QC procedures to ensure that the
test results are valid. Standard QA/QC procedures include the use of negative controls, positive controls,
reference sediment samples, laboratory replicates, and measurements of water quality during testing.

The negative control to be used for the sediment toxicity test will be a clean control, which
consists of a clean, inert material and the same diluent seawater used in testing sediment toxicity.

The positive control to be used for the sediment toxicity test will be a toxic control in which a
reference toxicant is used to establish the relative sensitivity of the test organism. The positive control for
sediment tests is typically conducted with diluent seawater and without sediment. Sodium dodecyl sulfate
will be used as the reference toxicant in the larval tests. Cadmium chloride will be used as the reference
toxicant for the amphipod and juvenile polychaete tests.

In addition to the positive control described above, an additional positive control may be
conducted using ammonia. Ammonia may be present in marine sediments and can be a significant cause
of toxicity observed in toxicity tests. The purpose of the ammonia-positive control is to determine the
toxicity of ammonia to the test organisms. Of the three test organisms, the polychaete Neanthes
arenaceodentata is relatively insensitive to environmental concentrations of ammonia, while both the
amphipod and the larval stages of the bivalve can be sensitive to concentrations observed in the
environment. For this reason, a positive control may be conducted for only the amphipod and bivalve
larval tests. A sediment-spiked ammonia reference toxicant test will be used for the amphipod test series.
In addition to these standard ammonia measurements, test chamber interstitial ammonia levels will be
evaluated prior to initiating and at the termination of both the amphipod and juvenile polychaete tests. If
interstitial ammonia levels are greater than or equal to 20 mg/L, then a purging procedure will be
followed until interstitial ammonia levels that are below this limit. For the larval test, test chambers will
be aerated if unionized ammonia concentrations exceed 0.014 mg/L in test waters (PSEP 1995).

A reference sediment sample will also be included with each toxicity test series. Reference
sediments provide toxicity data that can be used to separate toxicant effects from unrelated effects, such
as those of sediment grain size. They are also used in statistical comparisons to determine if test
sediments are toxic. Sediment samples selected to be the test reference sediment should be collected from
an area documented to be free from chemical contamination and should represent the range of important
natural, physical, and chemical characteristics of the test sediments (specifically, sediment grain size and
TOC). The Puget Sound Reference Areas survey was conducted by EPA and Ecology (PSDDA 1989) to
document suitable reference conditions in Puget Sound and define reference area performance standards.
Based on the results of this survey, Sammish Bay will be utilized as the biological reference site and will

form the basis for assessing compliance with the biological criteria. This reference area was selected for
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the following reasons: 1) availability of chemical and biological data to document suitability of the
reference site, 2) geographic locations, and 3) broad range of grain size distributions available to match
those anticipated within the site.

Five laboratory replicates of each test sediments, reference sediments, and negative controls will
be run for each bioassay. Bioassays require that proper water quality conditions be maintained to ensure
survival of the organisms, and to ensure that undue stress is not exerted on the organisms unrelated to test
sediments. Salinity, dissolved oxygen, pH, ammonia, total sulfides, and temperature will be measured to

monitor water quality during testing.

1.4.3 QA/QC PERFORMANCE STANDARDS

The amphipod bioassay test will be performed according to the procedures and QA/QC
performance standards described in PSEP (1995) as revised by subsequent agency-approved updates and
as described in sub-appendix D of the Sampling and Analysis Plan Appendix (SAPA; Ecology 2003),
with survival as the endpoint. These standards are defined as a maximum of 10 percent mortality in
control treatments and less than 25 percent mortality in treatments using reference sediment.

The juvenile polychaete bioassay test will be performed according to the procedures and QA/QC
performance standards described in PSEP protocols (PSEP 1995) and as described in sub-appendix D of
the SAPA (Ecology 2003), with survival and growth as the endpoint. The growth rate of organisms
exposed to test sediments is compared to the growth rate of organisms in reference sediments. The
control sediment has a performance standard of 10 percent mortality. The reference sediment has a
performance standard of 80 percent of the control growth rate. The control growth rate guideline is 0.38
mg/individual/day. The test will be performed according to the procedures and QA/QC performance
standards described in PSEP protocols (PSEP 1995) as revised by subsequent agency-approved updates
and as described in sub-appendix D of the SAPA (Ecology 2003). These standards are defined as an
initial worm weight within the range 0.5-1.0 mg (Ecology 1995), a maximum of 10 percent mortality in
control treatments and mean individual growth of > 0.38 mg/ind/day, on a dry weight basis (PSDDA
1996). The reference sediment will have a mean individual growth rate that is at least 80 percent of the
mean individual growth rate found in control sediment.

The larval development bioassay test protocols and QA/QC performance standards will be in
accordance with PSEP (1995) as revised by subsequent agency-approved updates and as described in sub-
appendix D of the SAPA (Ecology 2003). The seawater control has a performance standard of less than
30 percent combined abnormality and mortality (i.e., a 70 percent normal survivorship). The reference
sediment has a performance standard of less than 35 percent effective mortality normalized to seawater

control (i.e., a 65 percent normal survivorship of seawater control result).
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1.4.4 DATA DELIVERABLES

The laboratories will be responsible for internal checks on data reporting and will correct errors

identified during the quality assurance review. The toxicity testing for this study will be required to

report results that are supported by all information recommended by PSEP protocols for quality assurance

review, including:

A cover letter discussing analytical problems (if any) and procedures
Sources of test organisms and control sediment

Test methods used for biological testing and statistical analyses
Protocol references and description of any nonstandard procedures

Results for survival, growth, reburial, abnormalities, water quality parameters, reference
toxicants, and statistical analyses, as appropriate

Original data sheets for water quality, survival, growth, reburial, abnormalities, reference
toxicant, and statistics

Identification for each control, reference, and sample duplicate
Original quality control checklists

Chain-of-custody records.

Close contact with the laboratories will be maintained to resolve any quality control problems in a

timely manner.
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Site Health and Safety Plan
Summary

Site Name: Cap Sante Marine Site

Location: Anacortes, Washington

Client: Port of Anacortes

Proposed Dates of Activities: 2007, 2008

Type of Facility: A boatyard, marina support area, and a marine fueling facility
Land Use of Area Surrounding Facility: Commercial, industrial, and marine

Site Activities: Drilling soil boreholes, soil sampling, monitoring well installation, groundwater
sampling, and sediment sampling

Potential Site Contaminants: chromium (Cr), copper (Cu), lead (Pb), carcinogenic polycyclic aromatic
hydrocarbons (cPAHs), naphthalenes, polychlorinated biphenyls (PCBs),
total petroleum hydrocarbons, and volatile organic compounds (VOCs),

Routes of Entry: Skin contact with soil, groundwater, or sediment; incidental ingestion of soil, water, or
sediment; and inhalation of airborne droplets, dusts, or vapors

Protective Measures: Hard hat, safety glasses, gloves, protective clothing, steel-toed boots, personal
flotation device if offshore
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1.0 INTRODUCTION

This site-specific health and safety plan (HSP) addresses procedures to minimize the risk of

chemical exposures, physical accidents to onsite workers, and environmental contamination.

1.1  PURPOSE AND REGULATORY COMPLIANCE

The HSP covers each of the required elements as specified in 29 CFR 1910.120 or equivalent
Washington State Department of Labor and Industries regulations. When combined with the Landau
Associates Health and Safety Program, this site-specific plan meets all applicable regulatory
requirements.

This HSP will be made available to all Landau Associates’ personnel and subcontractors involved
in field work on this project. For subcontractors, this HSP represents minimum safety procedures.
Subcontractors are responsible for their own safety while present onsite or conducting work for this
project. Subcontractor work may involve safety and health procedures not addressed in the HSP. The
HSP was originally prepared by a Certified Industrial Hygienist and has been reviewed by the Landau
Associates’ Corporate Health and Safety Officer. By signing the documentation form provided with this
plan (Attachment 2), project workers also certify their agreement to comply with the plan. Both Landau
Associates and its subcontractors are independently responsible for the health and safety of their own

employees on the project.

1.2 CHAIN OF COMMAND

The Landau Associates chain of command for health and safety on this project involves the
following individuals:

Landau Associates’ Task Manager: Stacy Pischer

The Task Manager in conjunction with the Project Manager ( John Herzog of Herzog LLC) has
overall responsibility for the successful outcome of the project. The Task Manager, in consultation with
the contracted Certified Industrial Hygienist or Corporate Health and Safety (H&S) Manager and the
Project Manager, makes final decisions regarding questions concerning the implementation of the site
HSP.

Landau Associates’ Project H&S Coordinator: To be determined

As the Project H&S Coordinator, this individual is responsible for implementing the HSP in the
field. The Project H&S Coordinator informs subcontractors of the minimum requirements of this plan.

This person will also assure that proper protective equipment is available and used in the correct manner,
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decontamination activities are carried out properly, and that employees have knowledge of the local
emergency medical system.

Landau Associates’ Corporate H&S Manager: Chris Kimmel

The Landau Associates Corporate H&S Manager has overall responsibility for preparation and
modification of this HSP. In the event that health and safety issues arise during site operations, the H&S
Manager will attempt to resolve them in discussion with the appropriate members of the project team.

Project Team Members

Project team members are responsible for understanding the H&S requirements for this project,
and implementing these procedures in the field. Team members will receive technical guidance from the

Project H&S Coordinator.

1.3 SITE WORK ACTIVITIES

This HSP covers field site activities to be conducted throughout the remedial investigation (RI) at
the Cap Sante Marine site. The field activities associated with the RI include:

e Dirilling shallow and deep boreholes

e Collection of soil samples

o Installation of shallow groundwater monitoring wells, including well development
e Collection of groundwater samples following installation of the monitoring wells

e Water level monitoring at the monitoring wells and in Fidalgo Bay and the Cap Sante
Waterway.

Additional activities related to sediment sampling will also be performed. The field activities that
may be associated with the Marine Area RI include:

e Collection of on shore and off shore surface sediment samples

1.4 SITE DESCRIPTION

The site currently includess a boatyard, a marina support area, and a marine fueling facility, and

traffic related to each of these.
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2.0 HAZARD EVALUATION AND CONTROL MEASURES

2.1 TOXICITY OF CHEMICALS OF CONCERN

Based on previous site information and knowledge of the types of activities conducted at the site,
the following chemicals may be present at this site: chromium (Cr), copper (Cu), lead (Pb), Zinc (Zn),
carcinogenic polycyclic aromatic hydrocarbons (cPAHs), naphthalenes, polychlorinated biphenyls
(PCBs), total petroleum hydrocarbons, and volatile organic compounds (VOCs).

Human health hazards of these chemicals are summarized in Table C-1. The information
provided in this table covers potential toxic effects that might occur if relatively significant acute and/or
chronic exposure occurred. However, this information does not indicate that such effects are likely to
occur from the planned site activities. The chemicals that may be encountered at this site are not expected
to be present at concentrations that could cause significant health hazards from short-term exposures. The
types of planned work activities and use of monitoring procedures and protective measures will further
limit potential exposures at this site.

Health standards are presented using the following abbreviations:

o PEL — Permissible exposure limit
o TWA — Time-weighted average exposure limit for any 8-hour work shift

e STEL - Short-term exposure limit expressed as a 15-minute time-weighted average and not
to be exceeded at any time during a work day.

2.2 POTENTIAL EXPOSURE ROUTES
2.2.1 INHALATION

Inhalation of dusts generated during soil sampling and drilling or sediment sampling could be an
issue if the weather is dry, windy, or warm. Exposure via this route could potentially occur if chemicals
are present in the soil or sediment and dust particles become airborne during site activities or if VOCs are

liberated when samples are exposed to air or during drilling of soil boreholes.

2.2.2 SKIN CONTACT

Exposure via this route could occur if contaminated soil, groundwater, or sediment contacts the
skin or clothing. Protective clothing and decontamination activities specified in this plan will minimize

the potential for skin contact with the contaminants.
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2.2.3 INGESTION

Exposure via this route could occur if individuals eat, drink, or perform other hand-to-mouth
contact in the contaminated (exclusion) zones. Decontamination procedures established in this plan will

minimize the inadvertent ingestion of contaminants.

2.3 HEAT STRESS AND HYPOTHERMIA
2.3.1 HEAT STRESS

Use of impermeable clothing reduces the cooling ability of the body due to evaporation reduction.
This may lead to heat stress. If such conditions occur during site activities, appropriate work-rest cycles
will be utilized and water or electrolyte-rich fluids (Gatorade or equivalent) will be made available to
minimize heat stress effects.

Also, when ambient temperatures exceed 70°F, monitoring of employee pulse rates will be
conducted. Each employee will check his or her pulse rate at the beginning of each break period. Take
the pulse at the wrist for 6 seconds, and multiply by 10. If the pulse rate exceeds 110 beats per minute,
then reduce the length of the next work period by one-third.

Example: After a 1-hour work period at 80°F, a worker has a pulse rate of 120 beats per minute.
The worker must shorten the next work period by one-third, resulting in a work period of 40 minutes until

the next break.

2.3.2 HYPOTHERMIA

Hypothermia can result from abnormal cooling of the core body temperature. It is caused by
exposure to a cold environment and wind-chill. Wetness or water immersion can also play a significant
role.

Typical warning signs of hypothermia include fatigue, weakness, lack of coordination, apathy,
and drowsiness. A confused state is a key symptom of hypothermia. Shivering and pallor are usually
absent, and the face may appear puffy and pink. Body temperatures below 90°F require immediate
treatment to restore temperature to normal.

Current medical practice recommends slow re-warming as treatment for hypothermia, followed
by professional medical care. This can be accomplished by moving the person into a sheltered area and
wrapping with blankets in a warm room. In emergency situations, where body temperature falls below
90°F and heated shelter is not available, use a sleeping bag, blankets, and body heat from another

individual to help restore normal body temperature.
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24 OTHER PHYSICAL HAZARDS

2.4.1 SLIPS/FALLS

As with all field work sites, caution will be exercised to prevent slips on rain slick surfaces,
stepping on sharp objects, etc. Work will not be performed on elevated platforms without fall protection.
With offshore work, there is a possibility of falling overboard. When possible, personnel will stand well
in from the edges of the deck. Personal flotation devices will be worn at all times when on a vessel. At

least one person with current training in first aid and CPR will be onsite at all times.

2.4.2 MACHINERY/MOVING PARTS

The drilling equipment or sampling vessel may be equipped with various winches, motors,
booms, and other machines. These present a general physical hazard from moving parts. Personnel will
stand clear of machinery at all times unless specific instructions are given by the drill rig operator, vessel
skipper, or other person in authority. Steel-toed shoes or boots will be worn at all times when on the site
or on the vessel. When possible, appropriate guards will be in place during equipment use.

Lifting equipment used to raise and lower sediment sampling equipment may also present a
physical hazard. Field personnel should be careful to keep loose clothing, hands, and feet away from
winches and capstones. Sampling equipment, especially grab samplers, can present a severe pinch hazard

and personnel must make sure they understand how the device works before operating it.

2.4.3 CONFINED SPACES

Confined space entry is not anticipated for this project. Personnel will not enter any confined

space without specific approval of the Project Manager, Task Manager, and Corporate H&S Manager.

2.4.4 NOISE

Appropriate hearing protection (ear muffs or ear plugs with a noise reduction rating of at least
20 dBA) will be used if individuals work near high-noise generating equipment (> 85 dBA).

Determination of the need for hearing protection will be made by the Project H&S Coordinator.

2.5 SEDIMENT SAMPLING

All sediment sampling activities conducted from boats will be conducted using basic principles of

water safety, including:
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e Use Coast Guard-approved life jackets for all offshore activities

e Avoid standing near edge of boat

e Secure workers with lifeline if work must be conducted over edge
e Avoid sampling on stormy days or when seas are high

e Use caution when transferring from land to sea; make sure barges and boats are firmly
secured to dock or pier before boarding or disembarking

e  Wear hard hats and appropriate personal protective equipment in exclusion areas.
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3.0 PROTECTIVE EQUIPMENT AND AIR MONITORING

3.1 PROTECTIVE EQUIPMENT

Work for this project will be conducted in Level D protection. Level C protection is presented as
a contingency only and represents a modified protection level, incorporating respiratory protection only
where required by site conditions. Situations requiring Levels A or B protection are not anticipated for
this project; should they occur, work will stop and the HSP will be amended, as appropriate, prior to
resuming work.

Workers performing general site activities where skin contact with highly contaminated materials
is unlikely and inhalation risks are not expected will wear coveralls, eye protection, gloves (whenever
handling samples), and safety boots. Offshore activities require use of a Coast Guard-approved life
jacket. Level D protection will consist of the following:

e Hard hats

e Rain gear or poly-coated Tyvek (wet operations) or uncoated Tyvek (dry operations)
e Safety glasses

e Steel-toed, chemical-resistant boots

e Nitrile, neoprene, or equivalent inner and outer gloves.

Workers performing site activities where heavily contaminated materials are detected will wear
chemical-resistant gloves (nitrile, neoprene, or other appropriate outer and inner gloves) and coated
Tyvek or other chemical-resistant suits. Workers will use face shields or goggles, as necessary, to avoid
splashes.

When performing activities in which inhalation of chemical vapors and dusts is a concern,
workers will wear half-mask or full-face air-purifying respirators with combination cartridges. Cartridges
should be changed on a daily basis, at a minimum. They should be changed more frequently if chemical
vapors are detected inside the respirator or other symptoms of breakthrough are noted (e.g., irritation,

dizziness, breathing difficulty).

3.2 AIR MONITORING

Direct reading instruments give immediate, real time readings of contaminant levels. Reliable
direct reading instruments, such as the combustible gas indicator, photoionization detector (PID), flame
ionization detector, and colorimetric tubes, are available for situations commonly encountered at

hazardous and contaminated substance sites. The appropriate type of monitoring equipment depends on
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the suspected type and concentration of chemical contaminants. The primary limitation of direct reading
instruments is that most do not quantify specific chemical compounds.

Air monitoring for VOCs will be conducted during drilling or other intrusive activities. A PID
will be used to monitor for VOCs (Table C-1). The instrument will be calibrated prior to each day’s
activity according to manufacturer’s instructions. Calibration will be recorded in the health and safety

logbook or field notes. Readings shall be entered into the logbook at a minimum of 30-minute intervals.
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4.0 SAFETY EQUIPMENT LIST

The following safety equipment must be available onsite:

First aid kit

Mobile telephone

Steel-toed safety boots

Chemical-resistant coveralls and gloves

Safety glasses

Hard hat

Life jackets (during offshore activities only)

Air monitoring instruments (during onshore activities only)

Half-face respirator with cartridges.
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5.0 EXCLUSION AREAS

If migration of chemicals from the work area is a possibility, or as otherwise required by
regulations or client specifications, site control will be maintained by establishing clearly identified work
zones. These will include the exclusion zone, contaminant reduction zone, and support zone, as discussed

below.

5.1 EXCLUSION ZONE

Exclusion zones will be established around each contaminated substance activity location. Only
persons with appropriate training and authorization from the Project H&S Coordinator will enter this

perimeter while work is being conducted.

5.2 CONTAMINATION REDUCTION ZONE

A contamination reduction zone will consist of a decontamination station that must be used to
exit the exclusion zone. The station will have the brushes and wash fluids necessary to decontaminate
personnel and equipment leaving the exclusion zone. Care will be taken to prevent the spread of

contamination from this area.

5.3 SUPPORT ZONE

A support zone will be established outside the contamination reduction area to stage clean
equipment, don protective clothing, take rest breaks, etc. For sediment sampling conducted from a vessel,

this zone will include the cabin of the vessel.
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6.0 MINIMIZATION OF CONTAMINATION

To make the work zone procedure function effectively, the amount of equipment and number of
personnel allowed in contaminated areas must be minimized. In addition, the amounts of sample
collected should not exceed what is needed for laboratory analysis and record samples. Do not kneel on
contaminated ground, stir up unnecessary dust, or perform any practice that increases the probability of
hand-to-mouth transfer of contaminated materials. Eating, drinking, chewing gum, smoking, or using

smokeless tobacco are forbidden in the exclusion zone.

4/2/07 \\Edmdata\projects\529\013\FileRm\R \Public Review RI-FS & IA WP\Public Review RI-FS & IA WP_App C HASP.doc LANDAU ASSOCIATES

11



7.0 DECONTAMINATION

Decontamination is necessary to limit the migration of contaminants from the work zone(s) onto
the site or from the site into the surrounding environment. Equipment and personnel decontamination are
discussed in the following sections, and the following types of equipment will be available to perform
these activities:

e Boot and glove wash bucket and rinse bucket
e Scrub brushes — long handled

e Spray rinse applicator

e Plastic garbage bags

e 5-gallon container with soap solution.

Proper decontamination (decon) procedures will be employed to ensure that contaminated
materials do not contact individuals and are not spread from the site. These procedures will also ensure
that contaminated materials generated during site operations and during decontamination are managed
appropriately. All nondisposable equipment will be decontaminated in the contamination reduction zone.

Personnel working in exclusion zones will perform a limited decontamination in the
contamination reduction zone prior to changing respirator cartridges (if worn), taking rest breaks,
drinking liquids, etc. They will decontaminate fully before eating lunch or leaving the site. The
following describes the procedures for decon activities:

1. In the contamination reduction zone, wash and rinse outer gloves and boots in portable

buckets.

2. Inspect protective outer suit, if worn, for severe contamination, rips, or tears.

3. Ifsuit is highly contaminated or damaged, full decontamination will be performed.

4. Remove outer gloves. Inspect and discard if ripped or damaged.
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8.0 DISPOSAL OF CONTAMINATED MATERIALS

All disposable sampling equipment and personal protective equipment will be rinsed to remove
gross contamination and placed inside of a 10 mil polyethylene bag or other appropriate containers.
These disposable supplies and containers will be removed from the site by the field personnel and
disposed of in a normal refuse container (dumpster) and/or solid waste landfill, unless visibly
contaminated with hazardous substances. In such cases, the Project Manager and/or Task Manager will

determine the need for special handling and disposal, according to applicable regulations.
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9.0 SITE SECURITY AND CONTROL

Site security and control will be the responsibility of the Project H&S Coordinator. The “buddy-
system” will be used when working in designated hazardous areas. Any security or control problems will

be reported to the client or appropriate authorities.
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10.0 SPILL CONTAINMENT

Sources of bulk chemicals subject to spillage are not expected to be used in this project.

Accordingly, a spill containment plan is not required for this project.
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11.0 EMERGENCY RESPONSE PLAN

The Emergency Response Plan outlines the steps necessary for appropriate response to
emergency situations. The following paragraphs summarize the key Emergency Response Plan

procedures for this project.

11.1 PLAN CONTENT AND REVIEW

The principal hazards addressed by the Emergency Response Plan include the following: fire or
explosion, medical emergencies, uncontrolled contaminant release, and situations such as the presence of
chemicals above exposure guidelines or inadequate protective equipment for the hazards present.
However, in order to help anticipate potential emergency situations, field personnel should always
exercise caution and look for signs of potentially hazardous situations, including the following as
examples:

e Visible or odorous chemical contaminants
e Drums or other containers

e General physical hazards (e.g., traffic, cranes, moving equipment, ships, sharp or hot
surfaces, slippery or uneven surfaces)

e Possible sources of radiation

e Live electrical wires or equipment; underwater pipelines or cables; and poisonous or

dangerous animals.

These and other potential problems should be anticipated and steps taken to avert problems before
they occur. All personnel will certify (Attachment 2) that they are familiar with the contents of this plan
and acknowledge their agreement to comply with the provisions of the plan.

The Emergency Response Plan will be reviewed during the onsite health and safety briefing so

that all personnel will know what their duties are should an emergency occur.

11.2 PLAN IMPLEMENTATION

The Project H&S Coordinator will act as the lead individual in the event of an emergency
situation and evaluate the situation. This individual will determine the need to implement the emergency
procedures, in concert with other resource personnel including client representatives, and the Corporate
H&S Manager. Other onsite field personnel will assist the H&S Coordinator as required during the

emergency.
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If the Emergency Response Plan is implemented, the Project H&S Coordinator or designees are
responsible for alerting all personnel at the affected area by use of a signal device (such as a hand-held air
horn), visual, or shouted instructions, as appropriate.

Emergency evacuation routes and safe assembly areas will be identified and discussed in the
onsite health and safety briefing, as appropriate. The buddy-system will be employed during evacuation
to ensure safe escape, and the Project H&S Coordinator will be responsible for roll-call to account for all

personnel.

11.3 EMERGENCY RESPONSE CONTACTS

Site personnel must know whom to notify in the event of Emergency Response Plan
implementation. The following information will be readily available at the site in a location known to all
workers:

¢ Emergency Telephone Numbers: see list in Attachment 1
e Route to Nearest Hospital: see directions and map in Attachment 1
e Site Descriptions: see the description at the beginning of this plan

e If a significant environmental release of contaminants occurs, the federal, state, and local
agencies noted in this plan must be notified within 24 hours. Contact the Project Manager as
soon as possible and he/she will be responsible for notifying agencies listed in Attachment 1.
If the release to the environment includes navigable waters, also notify the National Response

Center.
In the event of an emergency situation requiring implementation of the Emergency Response Plan
(e.g., fire or explosion, serious injury, tank leak or other material spill, presence of chemicals above
exposure guidelines, inadequate personnel protection equipment for the hazards present), cease all work
immediately. Offer whatever assistance is required, but do not enter work areas without proper protective
equipment. Workers not needed for immediate assistance will decontaminate per normal procedures (if

possible) and leave the work area, pending approval by the Project H&S Coordinator for re-start of work.

The following general emergency response safety procedures should be followed.

11.4 FIRES

Landau Associates personnel will attempt to control only very small fires. If an explosion
appears likely, evacuate the area immediately. If a fire occurs that cannot be readily controlled, then
immediate intervention by the local fire department or other appropriate agency is imperative. Use these

steps:
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e If aboard a vessel, abandon the vessel, using life rafts or swimming, to reach a previously
agreed-upon upwind location; exit the water as quickly as possible to minimize the risk of
hypothermia

e Contact fire agency identified in the site-specific plan
e Inform Project Manager/Project H&S Coordinator of the situation.

Contact 911 if a medical emergency occurs. If a worker leaves the site to seek medical attention,
another worker should accompany the patient. When in doubt about the severity of an accident or
exposure, always seek medical attention as a conservative approach. Notify the Project Manager of the
outcome of the medical evaluation as soon as possible. For minor cuts and bruises, an onsite first aid kit
will be available.

If a worker is seriously injured or becomes ill or unconscious, immediately request assistance
from the emergency contact sources noted in the site-specific plan. Do not attempt to assist an
unconscious worker in an untested confined space without applying confined space entry procedures or
without using proper respiratory protection, such as a self-contained breathing apparatus.

In the event that a seriously injured person is also heavily contaminated, use clean plastic sheeting
to prevent contamination of the inside of the emergency vehicle. Less severely injured individuals may
also have their protective clothing carefully removed or cut off before transport to the hospital. If it is

deemed appropriate to transport the victim to the hospital, follow the route map on Attachment 1.

11.5 PLAN DOCUMENTATION AND REVIEW

The Project Manager/Project H&S Coordinator will notify the Corporate H&S Manager as soon
as possible after an emergency situation has been stabilized. The Project Manager will also notify the
appropriate client contacts, and regulatory agencies, if applicable. If an individual is injured, the Project
Manager will file a detailed Accident Report with the Corporate H&S Manager within 24 hours.

The Project Manager and Corporate H&S Manager will critique the emergency response action
following the event. The results of the critique will be used in to improve future Emergency Response

Plans and actions.
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12.0 MEDICAL SURVEILLANCE

A medical surveillance program has been instituted for Landau Associates and will also be in
effect for Subcontractor employees having exposures to hazardous substances. For Landau Associates,
exams are given before employment; annually, thereafter; and upon termination. Content of exams is
determined by the Occupational Medicine physician, in compliance with applicable regulations, and is
detailed in the Landau Associates General Health and Safety Program.

Each team member will have undergone a physical examination as noted above in order to verify
that he/she is physically able to use protective equipment, work in hot environments, and not be
predisposed to occupationally induced disease. Additional exams may be needed to evaluate specific

exposures or unexplainable illness.
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TABLE C-1

HUMAN HEALTH INFORMATION FOR CHEMICALS OF CONCERN

Page 1 of 1

Contaminant PEL IDLH Route of Exposure Symptoms of Instruments Used to
(ppm) (ppm) p Acute Exposure Monitor Contaminant
Total Petroleum Hydrocarbons N/A Unknown Inhalation, ingestion, dermal  Skin and mucous membrane irritation; Olfactory, visual, photoionization
contact dizziness, nausea detector (PID)
Polychlorinated biphenyls 0.5 mg/m3 5.0 mg/m3 Inhalation, ingestion, dermal Irritated eyes, nose, and throat; skin Visual (dust)
contact irritation including burning, itching,
redness; vomiting, jaundice, abdominal
pain, and fatigue.
Chromium 1 mg/m3 250 mg/m3 Inhalation, ingestion, dermal Irritated eyes and skin Visual (dust)
contact
Copper 1.0 mg/m3 100 mg/m3 Inhalation, ingestion, dermal Respiratory irritation, vomiting, skin Visual (dust)
or eye contact irritation
Lead 0.05 mg/m® 100 mg/m® Inhalation, ingestion, dermal Weakness, lassitude, facial pallor Visual (dust)
contact
Carcinogenic Polycyclic N/A Unknown Inhalation, ingestion, dermal  Nausea, vomiting, low blood pressure, Visual (dust)
Aromatic Hydrocarbons and eye contact abdominal pain, convulsions, and
coma
Benzene 1 ppm 500 ppm Inhalation, ingestion, dermal Skin, nose, throat irritation; dizziness, PID
or eye contact vomiting
Toluene 100 ppm 500 ppm Inhalation, ingestion, dermal Skin, nose, throat irritation; dizziness, PID
contact vomiting
Ethylbenzene 100 ppm 800 ppm Inhalation, ingestion, dermal  Eye, skin, mucous membrane irritation; PID
and eye contact headache, narcosis
Xylenes 100 ppm 900 ppm Inhalation, ingestion, dermal Skin, nose, eye, throat irritation; PID
or eye contact dizziness, drowsiness, excitement,
vomiting, abdominal pain
VOCs (as solvents- Benzene 1 ppm 500 ppm Inhalation, ingestion, Skin, nose, throat irritation; dizziness, PID/ Benzene Draeger tubes
as the indicator contaminant) adsorption, and dermal or vomiting
eye contact
Naphthalene 10 ppm 250 ppm Inhalation, ingestion, Skin, nose, eye, irritation; dizziness; Visual (dust)

Notes:

adsorption, and dermal or
eye contact

OSHA ceiling value not to be exceeded during any part of the working day

PEL = Permissible exposure limit.

IDLH = Immediately dangerous to life and health (NIOSH).

N/A = Not applicable.
DNA = Data not available.
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ATTACHMENT 1
EMERGENCY INFORMATION

HOSPITAL Island Hospital
1211 24" Street
Anacortes, Washington 98221
Information: (360) 299-1300

DIRECTIONS:

1. Determine your location and call 911 if the situation warrants.

2. If the situation is not an emergency, but medical attention is required, get to your vehicle parked at the site and:
e  Start out going WEST on 13TH ST toward Q AVE (0.1 mile).
e  Turn LEFT onto COMMERCIAL AVE / WA-20 SPUR (0.6 mile).
e  Turn RIGHT onto 24TH ST (<0.1 mile).

e End at Island Hospital (estimated time 3 minutes).
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toth-5t—=
20th-5t
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I 3 ] Lst St
22nd st L = ~
f1211{24th st %
E
24th-st =
o
25t St 25thy st
v
L
EROOT MictsoR Cotp 2006 HAUTED, and for Tele Jitiag Inc. :

TELEPHONE — Cellular telephones to be carried by each team on/off shore.
EMERGENCY TRANSPORTATION SYSTEMS (Fire, Police, Ambulance) — 911
EMERGENCY ROUTES — See map above

EMERGENCY CONTACTS -

Poison Control Center: (800) 222-1222
Project Manager — John Herzog (206) 406-6431
Corporate H&S Manager — Chris Kimmel (425) 778-0907
Port of Anacortes Contact — Connie Thoman (360) 299-1818
National Response Center: (800) 424-8802
Washington Division of Emergency Management (800) 258-5990
U.S. Coast Guard (800) 982-8813

In the event of an uncontrolled emergency, call for help as soon as possible. Dial 911; give the following
information:

e WHERE the emergency is — use cross streets or landmarks
PHONE NUMBER you are calling from

WHAT HAPPENED - type of injury

HOW MANY persons need help

WHAT is being done for the victim(s)

YOU HANG UP LAST — let the person you called hang up first.
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ATTACHMENT 2
CERTIFICATION

All field members are required to read and familiarize themselves with the contents of this Health

& Safety Plan and acknowledge their agreement to comply with the provisions of the plan through the

entry of a signature and date on the section below.

By my signature, I certify that:

e [ haveread,

e [ understand, and

e | will comply with this site health and safety plan for Port of Anacortes environmental

investigations.
Printed Name Signature Date Affiliation
Personnel health and safety briefing conducted by:
Name Signature Date
Plan prepared by/reviewed by:
/ / /
Name Signature Date
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PORT OF ANACORTES
PETROLEUM SEEPAGE STUDY
ANACORTES, WASHINGTON

INTRODUCTION

This report presents the results and conclusions of our hydrogeologic
explorations and analyses related to petroleum seepage into the harbor
" within the Port of Anacortes, Washington. The purpose of our work is to
define the hydrogeologic system and cause of petroleum seepage into the
harbor and to recommend corrective actions.

We conducted the following work to meet the project objectives:

o Drilled and soil sampled eight hollow-stem auger borings, observed the
excavation of three test pits, and installed nine observation wells (in
all borings and one test pit, TP-3).

o Surveyed well head elevations and made water level measurements.

o Measured the thickness of petroleum that had entered the wells.

o Obtained samples of liquid from the wells to identify the type of
petroleun.

o Conducted grain size analyses on two soil samples.
o Prepared geologic cross sections.
o Completed hydrogeologic analyses.

Boring and observation well locations are shown on Figure 1. A geologic
cross section is presented on Figure 2. Boring logs, well construction
features, water level data, grain size curves and results of the chemical
analyses are included in Appendix A and Appendix B along with description
of our field and laboratory procedures.

This report has been prepared for specific application to the referenced
project according to standard hydrogeologic practices. No other warranty,
expressed or implied, is made.



J-1302
Page 2

SUMMARY AND RECOMMENDATIONS

Below is a summary of our work and resulting recommendations. The main
text of the report should be consulted for more complete information and
project data.

o

Refined petroleum product was observed seeping into the Port of
Anacortes Harbor at two locations (see Figure 1).

Free petroleum (petroleum that can migrate in the subsurface) was
measured in observation wells B-2, B-3, B-5, B~7 and B-8 (Figure 1). TUp
to 0.89 feet of petroleum (B-5) has entered the wells (Table .
Generally the thickness of petroleum measured in a well is about four
times greater than in the adjacent soil.

Chemical analyses of liquid samples from the wells indicate that the
petroleum consists of an approximately equal mix of gasoline and diesel.
Dissolved contaminants are also contained in the water (Appendix B).

The likely source of the petroleum was the subsurface storage tanks that
serve the marina. These tanks are known to have leaked in the past but
apparently are not leaking now based upon leakage testing by Petroleum
Equipment Service.

Boring data indicate that the petroleum is moving above the water table
within a silty, fine sand stratum (Figure 2). During our field work the
water table was measured 3 to 6 feet below the existing grade (Table
A-1).

The direction of petroleum migration is generally toward the harbor.
Reported buried bulkheads appear to restrict groundwater and petroleum
seepage into the harbor. Their presence would tend to allow pooling and
lateral migration beneath the street.

The volume of petroleum seepage should naturally decrease with time
assuming that additional petroleum is not introduced into the
subsurface; however, it could take months to several years to decrease
to an acceptable level because of the fine grained sols and reported
positions of the bulkheads.

An interceptor (recgvery) system of either a trench or wells could be
used to alleviate the seepage (Figure 3). An interceptor trench will
likely be more effective than wells.

An interceptor trench system is the preferred recovery alternative. The
trench should be approximately situated as shown on Figure 1. The drain
should extend to a depth of 8 to 10 feet and be backfilled with coarse
sand and gravel (Figure 3).° The down—gradient trench wall should have
an impermeable liner and the drain should connect to a sump.
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0 We recommend that an experienced contractor who specializes in
installing these types of systems be contacted to design and install the
recovery system. We should review the proposed system prior to
construction.

o Effluent pumped from the system will probably require treatment with at
least a water/oil separator. The Department of Ecology should be
contacted as to their treatment requirements,

o We recommend that the Port consider either abandoning the petroleum
tanks or installing an above ground storage system.

BACKGROUND

Petroleum has been seeping into the Port of Anacortes harbor for several
yvears. Near the seepage sites, a series of buried storage tanks serve the
Cap Sante Marina which contain gasoline, diesel and pre-mix. The owner
reports that the total available storage is approximately 22,000 gallons.

In 1982 the petroleum seepage was particularly severe and the tanks were
the suspected source of the petroleum. Exposing the tanks and piping
indicated that both gasoline and diesel had 1leaked from the system.
Repairs were made and a decrease in the volume of seepage was reported;
however, some petroleum seepage continued. In July 1983, Norm Blanchard of
the U. S. Coast Guard contacted the Port to discuss and initiate a program
to correct the petroleum seepage into the harbor.

HYDROGEOLOGY

Soil samples were obtained in borings B-1 to B-8 to a maximum depth of 25
feet. The samples indicate that the geology beneath the project area is
relatively consistent from boring to boring. A schematic geologic cross
section is shown in Figure 2.

The upper sand is likely dredged sand £i11, while the remaining units are
natural deposits typical of a tidal flat environment. The top of the silt
stratum forms the bottom of a relatively thin water table aquifer located
within the upper sand. Fluctuation in the water table will determine the

thickness of the aquifer at a given location. During our field
explorations in September and October of 1983 the aquifer ranged between
approximately 4.5 to 7.5 feet thick. We estimate the hydraulic

conductivity of the upper sand to be approximately 10-4 centimeters per
second (cm/sec) using the grain size curves, supplemented with field test
results for similiar soils.
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GROUNDWATER FLOW DIRECTIONS

Water level measurements were made in the observation wells on September 26
and October 12, 1983. The data are contained in Table A-1l.

The measurements indicate that groundwater is flowing towards the harbor
from upland areas. Our measurements also indicate that water table
fluctuation caused by tidal changes is minimal. During our field work the
observed changes were on the order of a foot or 1less with tidal
fluctuations of 5 or more feet.

PETROLEUM MIGRATION

i

Free petroleum was measured in the following wells.

September 26 October 12
Petroleum Thickness Petroleum Thickness
{(Feet) (Feet)
B-2 0.58 0.26
B-3 0.04 None detected
B-5 0.81 0.89
B-7 Not analyzed 0.38
B-8 Not analyzed 0.05

The available data indicate that petroleum is concentrated along the street
adjacent to the harbor between 7"C” and "B" docks. The source of the
petroleum appears to be the buried storage tanks which are known to have
leaked in the past. Borings and test pits up gradient of the harbor did
not encounter petroleum which indicates the local tank source. Recent tank
and system testing of the storage facility by Petroleum Equipment Service
of Mt. Vernon, Washington, indicate that the tanks are mnot currently
leaking.

Once petroleum has seeped into the ground and reaches the water table it
generally moves in the prevailing direction of groundwater flow. The
migration direction is complicated by the reported presence of the buried
bulkheads which can block the flow of groundwater and petroleum into the
harbor. The bulkheads will tend to allow pooling and lateral migration of
petroleum beneath the street.

Mitigative Measures

In our opinion the current petroleum seepage into the harbor can best be
mitigated by installing an interceptor drain or interceptor wells. Our
evaluation is that an interceptor drain will be more effective and less
costly (over the long run) than interceptor wells,
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Interceptor wells rely upon creating a cone of depression which causes
petroleum to migrate to the well. The cone of depression is created by
pumping the well which causes the water table to decline in the area
surrounding the well. Application of this technique to the Port's
situation is limited by the fine grained nature of the soils and relative
thinness of the upper sand aquifer. These factors limit the development of
a cone of depression over a large area; because of this, we estimate that
two to four wells would be required with individual pumping systems.

An interceptor drain is expected to be more effective than wells because it
can intercept petroleum over a larger area. The general features of such a
system are presented in Figure 3.

The system consists of a trench excavated to three to four feet below the
water table. Coarse sand and gravel are placed in the trench and the
trench is connected to a sump which removes water and petroleum. An
impermeable barrier may also be placed on the down gradient side of the
trench. We estimate that the trench drain system would pump less than 500
gallons per day with a lowering of the water table one foot within the
trench.

Excavation of a trench appears feasible based upon the excavation of TP-3.
This test pit was excavated to a depth of 11.0 feet and penetrated more
than four feet below the water.

Treatment of the effluent pumped from the trench will probably be
necessary. At a2 minimum, treatment using an oil/water separator 1is
recommended. Prior to installation of a recovery system we recommend that
the system be presented to the U. S. Coast Guard and Department of Ecology
for their review and approval.
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We also recommend that a contractor experienced in designing and installing
this type of system be contacted and that we review the proposed system
prior to installation. We would be glad to recommend a contractor to you
if desired.

Sincerely,
HART-CROWSER & ASSOCIATES, INC.

/Wﬁaé-ﬂy@;

MATTHEW G. DALTON
Associape Hydrogeologist

For

TERRY L. OLMSTED
Vice President

MGD/TLO /mgv
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APPENDIX A
FIELD PROCEDURES

Drilling and Well Installation

Eight wells were completed during September and early October 1983. Scott
Wright, a geologist from Hart-Crowser, observed the drilling and well
installations, and based upon these observations, prepared geologic logs
and drawings of the ™as-built” wells. These logs and well construction
features are presented in Figures A-1 to A-8.

Drilling was completed using a truck-mounted CME drill rig equipped with a
hollow—stem auger. Soil samples were obtained using a 2.5-nch split spoon
sampler at selected intervals noted in the boring logs. Samples were
placed in jars, capped and returned to the Hart-Crowser laboratory for
further visual classification and selected grain size analyses. During
sampling, evidence of petroleum contamination was noted.

After the drilling and soil sampling were completed, each boring was
converted to an observation well. Two—inch PVC pipe and slotted screen
(0.020 inch slot size) was installed through the center of the auger. Aqua
No. 8 sand was placed around the screen and the auger was extracted. The
wells were finished with a short bentonite seal and metal monument.

Three test pits were excavated by the Port while we were installing the
wells. Their locations are shown on Figure 1. The pits were excavated to
depths of 5.0 (TP-1), 9.5 (TP-2) and 11.0 (TP-3) feet. A PVC screen was
installed in TP-3 from 1.0 to 11.0 feet. The test pits encountered similar
soils as the borings.

Surveying and Well Water Level Measurement

Elevation surveying and well water level measurements were accomplished to
determine groundwater flow directions. These data are presented in Table
A-1.

Water levels were measured using an electric probe. Thickness of petroleum
floating on the water table was measured using a tape coated with water and
petroleun finding pastes.

Petroleum samples were obtained from wells B-2, B-5 and B-6 using a bailer
with a check ball. Samples were placed in glass jars and transported to Am
Test of Seattle for product identification.



TABLE A-1

Water Table Elevation and Product Thickness Data

OBSERVATION ggﬁi‘m'“@ September 26, 1983 QOctober 12, 1983

WELL ELEVATION DEPTH WATER TABLE | PRODUCT DEPTH WATER TABLE | PRODUCT

wworn | NFEET | OMATEEEVETON | THONESS | ToWATER | ELevATon | THiiess
B-1 11.67 4.52 7.15 0.01 3.79 7.97 ND
B-2 11.58 6.22 5.36 0.58 4.74 6.84 0.26
B-3 12.10 6.09 6.01 0.04 5.00 7.10 ND
B-4 11.92 3.48 8.44 0.07 NA NA NA
B-5 11.70 5.75 5.95 0.81 4,98 6.72 (.89
B-6 11.71 NA NA NA 4,09 7.62 ND
B-7 11.61 NA NA NA 5.37 6.24 0.38
B-8 11.95 NA NA NA 5.79 6.16 0.05
Note: Measuring point for all observation wells is top of metal monument bolt flange.

Elevation datum referenced to MLLW with “B" Dock elevation assumed to be 12.00
feet.

NA - Not Available
ND - None Detected




Depth
in Feet

Boring Log and Construction Data for Well B~1

Geologic Log

Ground Surtace Elevation in Feet 11.67 Sample
0 Concrete
4 Loose, wet to saturated, gray, silty, fine to
4 medium SAND with numerous shell fragments
1 (DREDGED FILL)
5
1 PEAT lenses in SAND B
10 - Soft, saturated, brown, clayey SILT with scattered
4- organics
4 Very loose, saturated, gray, silty to very silty,
| fine SAND.
15
4 Loose, wet, gray, slightly clayey, gravelly, fine
1 to medium SAND.
20 4
4 Bottom of Boring at 22.0 Feet.
4 Completed 9/19/83.
25
30
35
40
45 —
50 -
—— Surface Seal @ 2-inch O.D. Split Spoon Sampie
2.0 -inch ¢ PVC Riser Pipe * No Sample Recovery
‘ ~—— Aqus No. B SAND Back{iit N Standard Penetration Resistance,
Bl 1
SLvAN ) Water Level ows per foot
GS  Grain Size Analysis
K Permeability Test
2.0 -inch ¢ PYC Screen
{0.020 Slot Size)

Well Design
Top Casing Elevation in Fee!
Casing Stickup In Feet

N \ I
TN N i

z \

o % |
A L
i} L
- | —
P b
- -
NOTES:

1. Soil descriptions are interpretive and actusl!
changes may be graduai.

2. Water Level is for date indicated and may
vary with time of year. AT1D:At Time of Drilling

J-1302 October 1983
HART-CROWSER & associates, inc.
Figure A-1



Depth
In Feet

Boring Log and Construction Data for Well B-2

Geologic Log

Ground Surtace Elevation in Feet 11.58

Sampise

o

ST

4 Soft, wet, brown, slightly sandy, slightly clayey

SILT with scattered organics. {DREDGED FILL)

5 - Very loose to loose, wet to saturated, gray,

slightly silty, fine to medium SAND with numerous
shell fragments  (DREDGED FILL)

Very soft to soft, saturated, brown, slightly fine

10— sandy, clayey SILT with scattered organics.

18

| Very loose, saturated, silty to very silty, fine

SAND.

7 PEAT and ASH lenses

20 -1 Loose,saturated, silty to very silty, fine SAND

with numerous shell fragments.

7 Bottom of Boring at 22.0 Feet.
4 Completed 9/19/83,

S-3

Zes

25—
30 H
35+
40 —
45 —
50 -~
N
s Surface Seal 2-inch O.D. Split Spoon Sampie
L 2.0 ~inch ® PVC HRiser Pipe * No Sampie Recovery
4-— Aqua No. 8 SAND Backfill N Standard Penetration Resisiance,

Water Levei

2.0 -inch ¢ PVC Screen
(0.020 Slot Size)

Biows per foot
GS  Grsin Size Anglysis

K Permesbility Test

Well Design
Top Casing Eievation in Feet
Casing Stickup In Feet

[
Yz

i(] 10/12/83

AT

I

A

i

NOTES:
1. Soil descriplions are interpretive sand actusl!
changes may be gradual.

2. Water Level Is for date indicated and may
vary with time of year. ATD:At Time of Drilling

J-1302 October 1983
HART-CROWSER & associates, inc.
Figure A-2



Depth
In Feet

Boring Log and Construction Data for Well B-3

Geologic Log

Ground Surface Elevation in Feet 12.10

Sample

2-inch O.D. Spiit Spoon Sample

No Sample Recovery

Standard Penetretion Resistance,

Graln Slze Analysis

Permesabifity Test

0
Asphalt
Loose, damp, gray, silty, very fine to fine SAND.
5 - Changes to wet and very loose
10 - Very soft to soft, saturated, gray brown, slightly
fine sandy, clayey SILT.
15 Loose, saturated, gray, silty, fine to medium
SAND with scattered shell fragments.
Soft, saturated, brown, amorphous PEAT
20 Loose, saturated, gray, silty, fine to medium SAND
4 with scattered shell fragments.
4 Bottom of BoringAat 22.0 Feet.
| Completed 8/19/83.
25—
30 =
35 -
40 ~
45 —
50 -
Surtace Seai @
e 2.0-inch ® PVC Riser Pipe *
"= 44— Aqua No. 8 SAND Backlill N
v N Water Level Bilows per foot
- GS
K
2.0 “inch @ PYC Screen
{0.020 Siot Size)

Well Design

Top Casing Elevation In Fest
Casing Stickup in Feet

IININ

S e B

NOTES:

1, Soil descriptlions ate interpretive and actus!
chanpges may be gradual.
2, Water Leve! Is for date indicated and may
vary with time of year. ATD:At Time of Drifling

J-1302

October

1983

HART-CROWSER & associates, inc.

Figure A-3




Boring l.og and Construction Data for Well B~4

-~ Geologic Log

Ground Surtace Elavation in Feet 11.92 Sample

Loose, moist, brown, gravelly, silty, fine to
medium SAND with occasional cobble

Depth
© in Fee

5""_.‘_————‘—_—_—_.__——-_——
| Very loose, wet, brown, silty, fine to medium SAND
with numerous shell fragments (DREDGED FILL)
10
Very soft, wet, brown, slightly sandy, clayey SILT
< Loocse, wet, gray, silty, fine SAND with scattered
4 shell fragments
15 -
+—Changes to medium dense
20

Soft, saturated, gray, slightly sandy, clayey SILT

<+ Bottom of Boring at 22.0 Feet.
4 Completed 9/19/83.

25

30

Blows per foot
Water Level

GS Grain Size Analysis

X Permesbllity Test

2.0-inch ¢ PVC Screen
(0.020 Siot Size}

~

— Suriace Seal E%J 2-ineh 0.D, Split Spoon Sample
2.0-inch ® PVC Riser Pipe * No Sample Recovery

U#4— Agqua No. 8 SAND Backfili N  Siendard Penetration Resistance,

Well Design
Top Casing Elevation in Feet
Casing Stickup In Fest

‘\\

1

A
}(] 9/26/83

1

NOTES:
1. Soit descriptions are Interpretive and sctust
changes mey be gradusi,

2. Weter Leve! is for date indicated and may
vary with time of year. ATD:A1 Time ot Driliing

J-1302 October 1983
HART-CROWSER & associates, inc.
Figure A-4



Boring Log and Construction Data for Well B-5

Depth
in Feet

Geologic Log

Ground Surface Elevation in Feet 11,70

Sample

o

-

M\ Asphalty

Loose, wet to saturated, gray, silty, fine to

medium SAND with numerous shell fragments

Change to very loose, very silty;

10 H

Very soft, saturated, dark gray, slightly sandy,

clayey SILT

15

Very loose, saturated, gray, silty, fine SAND

20 ~

Very loose, saturated, gray, slightly clayey, silty

fine SAND

25

30

35—

Bottom of Boring at 21.0 Feet.
Completed S$/21/83.

Surface Seal

2.0-inch ® PVC Rlser Pipe

“;——— Agqua No. 8 SAND Backfil!

- Water Level

2.0 ~inch ¢ PVC Screen
{0.020 Slot Size)

2-inch O.D, Split Spoon Sample

No Sampie Recovery

Standard Penetration Resistance,

Blows per toot

Grain Size Analysis

Permeability Test

Well Design
Top Casing Elevation in Feet
Casing Stickup in Feet

N N

.
k310/12/83

NOTES:

1. Soll descriptions are interpretive and actua!
changes may be gradual,

2. Water Leve! Is for date indicated and may
vary with time of year. ATD:At Time of Drilling

J-1302 October 1983
HART-CROWSER & associates, inc.
Figure A-5



Boring Log and Construction Data for Well B-6

- Geologic Log Well Design
= N
a: Top Casing Eievation in Fee!
Se Casing Stickup in Feet
O’ Ground Surtace Elevation in Feet 11.71 Sample
Asphalt over N N
4\ Damp, brown, sandy GRAVEL FI% 19 \ Q -
Very loose to medium dense, moist to saturated, b g SR I
1 gray, silty, fine SAND with numerous shell 418 F
< fragments (DREDGED FILL) 452 L
5 — -
J A L
10 4 — -
7 Soft, saturated, dark gray, slightly sandy, clayey 7 -
7 SILT with scattered organics and k-inch lenses of ; "
<+ silty, fine sand - L
15 — — -
4 Loose, saturated, gray, slightly clayey, silty, b o
4 fine SAND A L
20 < Bottom of Boring at 19.0 Feet. - -
1 Completed 10/5/83. ] N
~ -l "
25 - .
30 - -
35 — — -
40 - =
45 - - -
50 . . -
NOTES:
1. Soil descripntions are interpretive and actual
i— Surface Seal @ 2-inch O.D. Split Spoon Sample chenges may be gradual.
. 2. Water Leve! is for cgale Indicsted and may
2.0-Inch # PVC Riser Pipe *  No Sample Recovery vary with time of yesr. ATD:At Time of Drilling
h -—~— Agqua No. 8 SAND Backfill N Standard Penetration Resistancs,
i Water Level Blows per oot J-1302 October 1983
. GS  Grain Size Anaiysis
HART-CROWSER & associates, inc.
2.0-inch @ PVC Screen K Permeabliity Test .
(0.020 Slot Size) Figure A-6




Depth
In Feet

Boring Log and Construction Data for Well B-7

Geologic Log

Ground Surtace Elevation in Feet 11.61

Sample

o

10 4

Asphalt over
\Dagp, brown, sandy GRAVEL

(DREDGED FILL)

(FILL) ]

Loose, damp to saturated, gray, silty, fine to
medium SAND with scattered shell fragments.

15

tense of silty, fine sand.

Soft, wet, gray, sandy, clayey SILT with 1-inch

20 +

25 —

30 -+

35

Bottom of Boring at 16.5 Feet.
Completed 10/5/83.

Surface Seal

2.0-inch ® PVC Riser Pipe

<1 — Aqua No. 8 SAND Backflll

Water Level

2.0 -inch ¢ PVC Screen

(0.020 Slot Size)

2-inch O.D. Split Spoon Sample

No Sample Recovery

Standard Penetration Resistance,

Biows par foot
Grain Size Analysis

Permeability Test

Well Design

Top Casing Elevation in Feet
Casing Stickup in Feet

N

X
}(] 10/12/83

NOTES:

1. Soil descriptions are interpretive and actusat
changes may be gradusal.

2. Water Leve! Is for dale indicated and may
vary with time of year. ATD:At Time of Drilling

J-1302

October 1883

HART-CROWSER & associates, inc.

Figure A-7



Boring Log and Construction Data for Well B-8

- Geologic Log

£
o
-
ot
Ground Surface Elevation in Feet 11.95 Sample
o]
| Asphalt over
Damp, brown, sandy GRAVEL ({FILL)
4 Medium dense to loose, damp to.saturated, gray,
J silty, fine.to medium SAND with numerous shell
5 fragments.
1 5-2 X 6s
10 —
-
1 Yery soft, saturated, aray, c]ayey SILT mth -
scattered orgamcs . -
4
15
Very 'Ioose, saturated, gray, slightly clayey, silty
1 _fine SAND
| Bottom of Boring at 16.5 Feet.
] Completed 10/5/83.
20 -
25 -
30 H
35
40 -
45
50 -
<
—— Surface Seal @ 2-inch O.D. Split Spoon Sample
i 2.0-inch ® PVC Riser Pipe *  No Sample Recovery
.——— Aqua No. 8 SAND Back!!l N Stendard Penetration Resistance,
B Bl f
S Water Level ows per foot
GS Grain Size Ansalysls
i K Permeability Test
= 2.0 -inch ¢ PVC Screen
r (0.020 Siot Size)

Well Design
Top Casing Elevation in Fest
Casing Stickup in Feet

4 -
4 -

[}

<
4 g b
~« T F

3
— p—
- o
- -
A -
— -
- o
E L
< L
- -
s b
— —
- b
< -
- -
- b
- —
i o
- -
5 t
- -
— —
- b
- F
. -
P -
- b

NOTES:
1. Soll descriptions are interpretive and aciual
changes may be gradual.

2. Water Leve! is for date indicated snd may
vary with time of year. ATD:Al Time of Drilling

J-1302 October 1983
HART-CROWSER & associates, inc
Figure A-8
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APPENDIX B

LABORATORY TEST PROCEDURES

Laboratory tests that were completed for this study included visual
classification and grain size analysis of selected samples. The procedures

are outlined below.

Visual Classification _

All samples obtained from the test borings were visually classified in the
field and then transported to our laboratory where their classifications
were visually checked. Classifications were made in accordance with the
Unified Soil Classification System. Visual classifications included soil
consistency or density, color, moisture content and major soil type, as
well as the modifying fractions in the sample. The visual classifications
of the samples are presented in the boring logs (Appendix A).

Grain Size Analyses

Grain size analyses were performed on two selected granular samples in
order to determine the grain size distribution and provide an evaluation of
the permeability of the upper sand.

The tests were performed in general accordance with the procedures
described in ASTM D422-63. The wet sieve analysis method which determines
the size distribution greater than the No. 200 mesh sieve size was used.
The results of the tests are presented as curves on Figure B-1, plotting
percent finer by weight versus grain size.

Petroleum Identification

Laboratory analyses of three samples were completed by Am Test of Seattle.
Free petroleum samples from B-2 and B-5 were analyzed using ASTM methods
D-86 and D-121F. A third sample obtained from B-6 was analyzed for oil and
grease using standard method 503B. The test results are presented in
tables B-2 and B-3.
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TABLE B-1

—_—

am kesk inc.

4900 STH AVENUE N W., . SEATTLE \VASHINGTON 98107-3897 . 206/783-4700

ANALYSIS REPORT

CLIENT: Hart Crowser DATE RECEIVED: $/28/83

REPORT' TO: Charles T. Ellingson DATE REPORTED: 9/29/83
1910 Fairview Avenue East
Seattle, WA 98102

Laboratory Sample Nunber x 9-566 9-567
Client Identification B2 B5
Distillation Range : Initial Boiling Point (°C) 29 47
10% Distilled " 74 84
20 o n 1" " 9 6 llo
30 " " " 136 127
40% " " " 172 156
50% " " " 206 181
60% " " " 235 211
0% " " " 257 244
80% " " v 2774 266
%0% " " " 295 288
End Point " 306 304
Specific Gravity (60/60) 0.8003 0.8009

Sample #9-566 (B-2) has some very light ends and appears to be approximately
48% gasoline and 52% diesel fuel.

Sample #9-567 (B-5) has few licht ends ana appears to be approximately 55%
gasoline and 45% diesel fuel. Loy

> -
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¥ . |
@ \ A '\%%?’

.

[

M‘%{gj‘ & ‘éWllllam A. Birch
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TABLE B-2

S ~170 =z

=111 EESI: Inc.

4900 STH AVENUE N. W ° SEATTLE WASHINGTON 98107 3897 . 206/783-4700

ANALYSIS REPORT

CLIENT: Hart Crowser & Associates DATE SAMPLE RECEIVED: 10-11-83

REPORT TO: Mr. Charles Ellingson DATE SAMPLE REPORTED: 10-12-83
1910 Fairview Avenue E.
Seattle, WA 98102

Laboratory Sample No. 71575
Client Identification B-6 J-1302 10-10-83
0il and Grease (mg/1) 386.

.

REPORTED BY

\\x \

N
John M. Blunt

nr



Grain Size Classification

Sieve Analysis Hydrometer Analysis
Size of Opening in inches JNumber of Mesh per in, US Standard Grain Size in mm
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S 8 888 28 8 ew e «rm o T@e w=monN ~88 38 8 588 338 8 g
A Grain Size in Millimeters @e oo Q ‘
Cobbles Coarse | Fine Coarse l Medium | Fine Fines
Gravei Sand
UNIFIED WATER
LINE BORING SAMPLE DEPTH SOIL CONTENT
SYMBOL NUMBER NUMBER IN FEET CLASSIFICATION CLASS. PERCENT
B-2 S-3 7.5~ Stightly gravelly, silty SM 28
9.0 SAND with shell fraaments
—_—— B-8& S-2 7.5- Gravelly, silty SAND with SM 30
8.0 shell fragments
J-1302 October 1983

HART-CROWSER & associates, inc.

Figure B-1
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.Sn der

I\'/I(::(:«:.‘.]rth)’._| INC. & King Sireet  Sulle 614 Seattle, Washington 98104 tel: 2062922078 Far: 206,682 7867

Sirategy & Technical Salutions for Contaminabed Properties

June 14, 2004

Mr. Bob Elsner

Director of Planning and Projects
Port of Anacortes

Post Office Box 297

Anacortes, Washington 98221

SUBJECT: LETTER REPORT
RESULTS OF LIMITED ENVIRONMENTAL DUE DILIGENCE INVESTIGATION
CAP SANTE BOAT HAVEN - ANACORTES, WASHINGTON

Dear Mr. Elsner:

This letter report presents the results of the limited environmental due diligence investigation
completed by Floyd Snider McCarthy, Inc. (FSM) near the Cap Sante Marine (CSM) facility
located at the Cap Sante Boat Haven in Anacortes, Washington (Figure 1). Soil and
groundwater sampling was performed to evaluate the potential impact to future development at
the site from historical contamination.

Field sampling was completed on May 4, 2004 in accordance with approved FSM Task Order
05-04 dated April 19, 2004. The primary objective of the sampling and analysis was to establish
concentralions of petroleum hydrocarbons present in soil and groundwater in an area that may
be subject to redevelopment.

Results of this investigation show that benzene and gasoline contamination, as defined by the
Washington State Medel Toxics Control Act (MTCA) Method A cleanup levels, is present at the
site in the depth range of about 5 to 9 feet below ground surface (bgs). In accordance with
MTCA cleanup regulations (WAC 173-340-300), these findings should be reported to the
Washington State Department of Ecology (Ecology) within ninety days of discovery.

PROPERTY HISTORY

In the early 1980's, petroleum fuel was observed seeping into the marine waters at the CSM
boat basin at several locations near the fuel dock. In 1983, under order from the U.5. Coast
Guard, the Port of Anacortes (POA) installed a trench to control the seepage of fuel. The trench
intercepted the fuel flowing through the soil. According to the available site documentation,
several thousand gallons of fuel were recovered from the trench and the seepage stopped.
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i Port of Anacortes
Floyd Snider McCarthy, inc. Cap Sante Boat Haven

The seepage was thought to be a result of leakage from the underground storage tanks (USTs)
that supply the fuel docks at Cap Sante Boat Haven. In 1985, POA replaced these USTs with
two new tanks. Impacts to the soils and groundwater in the vicinity of fuel leaks and recovery
trench were not evaluated.

PROJECT AREA DESCRIPTION

The project area is located along the shoreline, east of the CSM property between Docks B
and C. The ground surface is paved with asphalt and is fairly level. The approximate elevation
of the ground surface is 12 feet above mean lower low water (MLLW).

The project area is located on fill material comprised mainly of dredged sand and silty sand as
well as imported sand and gravel. At each of the sampling locations, groundwater was
encountered at depths of 5 to 6 feet bgs al lhe time of drilling. It is assumed that the
groundwater is tidally influenced with an overall flow and discharge to the waters of the Cap
Sante Boat Haven.

FIELD INVESTIGATION

Six locations near the former fuel recovery trench, as shown on Figure 1, were sampled to
determine the type and concentration of petroleum hydrocarbons in subsurface soil and
groundwater. The subsurface exploration areas were cleared of underground utilities prior to
drilling. Three sample cores were collected from each location using a hydraulically-powered
Geoprobe® sampling device. The first core was advanced to a depth of 4 feet bgs, the second
from 4 to 8 feet bgs and the third from 8 to12 feet bgs. After the core was retrieved, the core
liner was cut open, and the soil sample examined and described. Each sample was screened
for volatile organic vapors using a photoionization detector (PID). Petroleum odors or sheen
were noted and soil samples were collected in laboratory-supplied jars. The presence of sheen
was determined by mixing small amounts of soil with water to visually observe iridescence. The
depth to groundwater was measured and also checked for free product at each sampling
location. This was accomplished by lowering a steel tape coated with water-finding paste into
the boring after the drilling rods were remaved Mo evidence of free (or floating) product were
observed at any of the boring locations. Field observations were recorded on boring logs as
presented in Attachment A.

A groundwater sample was collected from each boring after retrieving the deepest soil core.
This was accomplished by advancing the rods with an expendable well point and retractable
screen to a depth of about 3 to 4 feet below the observed water table. After the drill rod was
retrieved, the screen was exposed to the formation, allowing groundwater to seep into the
screen. To collect a sample, a narow-diameter polyethylene tubing was inserted through the
hollow drill rod to the base of the screen and the groundwater pumped out using a peristaltic
pump. The water was pumped until the turbidity was observed to be reduced, or discharge
stopped. After purging, the |laboratory-supplied sample bottles were filled.

All down-hole tools and sampling equipment were decontaminated by washing with a solution of
Alconox and water and rinsing with tap water. New plastic liners were used for collecting each

DO TALNCSM Lote Fapor FIRAL C640e o Environmental Due Diligence
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Port of Anacortes
Floyd Snider McCarthy. Inc. Cap s:nte Boat Haven

soil core. Dedicated polyethylene and silicone tubing were used to collect each water sample
and discarded after use,

The samples were stored in an iced cooler and delivered to the laboratory according to chain of
custody protocols. Copies of the chain of custody records are included as part of the laboratory
reports provided as Attachments B and C.

LABORATORY ANALYTICAL RESULTS

Nineteen soil and six groundwater samples were submitted to the laboratory. A representative
subset of the soil samples and all groundwater samples were analyzed for the petroleum
hydrocarbon constituents of concern (COCs). The testing program is summarized on Table 1,
attached.

Nine soil samples were selected for total petroleum hydrocarbons (TPH) analysis via the
hydrocarbon identification method (Method NWTPH-HCID) to determine the presence and
concentrations of gascline, diesel, or heavy (lube oil) range petroleum hydrocarbons. The HCID
method is the preferred analytical method if the type of petroleum contamination is unknown.
Based on the strong odors noted in the sample and the field PID readings, five soil samples
were selected for laboratory testing for TPH-gasoline, benzene, toluene, ethylbenzene and
xylenes (TPH-Gasoline/BTEX) and two samples were selected for diesel and heavy oil range
hydrocarbons (NWTPH-Dx) analysis.

The soil data were compared to the MTCA Method A cleanup levels for TPH-gasoline, TPH-
diesel and BTEX (Table 2). This comparison indicates that gasoline, xylenes, and benzene
exceed the cleanup levels at the four interior locations (GP-2, GP-3, GP-4 and GP-5B). Diesel
concentrations in soil do not exceed the cleanup level.

The groundwater data indicate that benzene, gasoline, and diesel are present in concentrations
that exceed MTCA Method A cleanup levels (Table 3). Similar to the results found for the soil
data, benzene exceedances in groundwater were greater than those found for other COCs.
However, only two adjacent locations (GP-2 and GP-3) displayed groundwater exceedances,
one for benzene/gasoline and the other for diesel. In comparison, soil exceedances were found
in four locations.

Overall, the field observations and laboratory soil test data indicate moslly benzene and
gasoline contamination is present in soil in the depth range of about 5 to 9 feet bgs in borings
closest to the former recovery trench. This depth range likely corresponds to a tidally influenced
“smear zone", which is a vertical range in the soil where gasoline has been spread (or smeared)
due to tidal and seasonal changes in the water table elevation. The gasoline concentrations in
soil decrease rapidly with depth below the bottom of the smear zone. Both the boring log
observations and the analytical data show that the TPH concentrations appear to decrease
significantly below a depth of about 10 feet bgs.
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Port of Anacortes
Floyd Snider McCarthy, inc. Cap Sante Boat Haven

Please call to discuss any guestions you may have regarding the results of this investigation.

Sincerely yours,
__Floyd JSrﬂd?McCarthy, Inc. . '
R S (A
/dohn erzog, Ph.D. Thnrnas C?ulligan. L.G.
Principal Senior Scientist

Aftachments: Figure 1 Site Map
Table 1 Summary of Laboratory Testing Program
Table 2 Summary of Soil Test Results
Table 3 Summary of Groundwater Test Results
Attachment A  Boring Logs
Attachment B Laboratory Analylical Repor for Soil
Attachment C  Laboratory Analytical Repor for Groundwater

Seal of Licensed Geologist:
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Figure 1
Site Map: Exploration Locations
and Existing Site Features




Port of Anacortes

Floyd Snider McCarthy, Inc. Cap Sante Boat Haven
Table 1
Summary of Laboratory Testing Program
Sample | Matrix | TPH-HCID | TPH-Gasoline/ | TPH-Dx Comments
ID BTEX
GP1-5.0 Soil X
GP1-8.0 Soil X
GP2-5.0 Soil X X
GF2-10.0 Sail A
GP3-6.0 Soil X X
GP3-7.0 Soil X Insufficient sample for HCID
GP3-9.0 Soil X
GP4-7.0 Soil X X
GP4-10.0 Soil X
GP5B-5.0 Swil A
GP5B-8.0 | Soll X
GPB-2.5 Soil X
GP6-5.0 Soil X
GP1 Water X X
GP2 Water X X
GP3 Water b4 Insufficient sample for TPH-Dx
GP4 Water X X
GP5B Water X X
GP6 Water X X

0840 Tabl 1 CSM DD Lomr Roport FROAL o0 Page 1 of 1 Environmental Due Diligence
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Port of Anacortes

Floyd Snider McCarthy, Inc. Cap Sante Boat Haven
Table 2
Summary of Soil Testing
Sample ID | Benzene | Toluene Ethyl- Xylenes | Gasoline®® | Diesel®® | Heavy
benzene Oil
GP1-5.0 NA NA NA NA 35U 50U 100U
GP1-8.0 NA NA NA NA 31U 50U 100U
GP2-5.0 0.270 0.140 0.033U 0.189 250 1800 67 U
GP2-10.0 | NA NA NA NA 40U 50U 100U
GP3-6.0 2.30 0.600 4.60 19.2 630 410 340U
GP3-7.0 2.30 0.430 3.10 12.4 320 NA NA
GP3-9.0 NA NA NA NA 8u 50U 100U
GP4-7.0 0.150 0035U |0.035U 0071U | 200 20 45
GP4-100 | NA NA NA NA 190 U 190U 390U
GP5B-6.0 0.580 0.350 0.710 0.560 510 NA MNA
GP5B-8.0 | NA NA NA NA 230 390 330U
GPB-2.5 MNA NA NA NA U s0u 100U
GPE-5.0 NA NA NA NA 3ru 50U 100U
MTCA Method A Cleanup Level
0.03 7.0 6.0 9.0 100/30 2000 2000

Motes:

Concentrations are in mg/Kg dry weight.
Bold font indicates a cleanup level exceadance.
2 = HCID test results are not shown if NWWTPH-G and NWTPH-DX results are also available.

¥ = The cleanup level for gasoline is 30 mg/Kg if benzene is present and 100 mg/Kg if not present.

U = Not detected at the given reporting limit,
MA = Mot analyzed.
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Floyd Snider McCarthy, Inc.

Port of Anacortes
Cap Sante Boat Haven

Table 3
Summary of Groundwater Test Results
Sample | Benzenc | Toluene Ethyl- Xylenes TPH- TPH- TPH-
ID benzene Gasoline® | Diesel Motor
Qil
GP1 1.0U 10U 1.0U 10U 0250 250U 500 U
GP2 1.0U 1.0U 1.0U 13 460 2400 500U
GP3 390 18 G35 212 4100 MNA MNA
GP4 1.0U 1.0U 1.0U 10U 250U 250 500U
GFSB 3.4 1.4 2.3 1.9 400 370 s00 U
GF6 1.0U 1.0U 1.0U 10U 250U 250U 500U
MTCA Method A Cleanup Level
50 1,000 700 1000 800/1,000 | 500 500

Motes:

Concentrations are in pg/L.
Bold font indicates a cleanup level exceedance.

? = The cleanup level for gasoline is 800 pglL if benzene is present and 1000 pgiL if not present,

U = Not detected at the given reporting lmit.
NA = Not analyzed.
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Log of Soil Boring GP1

]

ol

Floyd
Snider
McCarthy,lnc.

Obs. Well Install.

Floyd Snider McCarthy, Inc.

Boring_GP1 Date_May 4, 2004 Sheet 1 of 1
Job Cap Sante Marine Job No. POA CSM Field T.2
Logged By _John LaManna  \Weather__Light Rain, Breezy, 57 degreesF
Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe

Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring - 12’ ATD Water Level Depth_ 46"

Ground Surface Elevation Approx. 12° MLLW

DEPTH »S DESCRIPTION: color, texture, moisture
SAMPLE &S| MAJOR CONSTITUENT.
SAMPLE ID (EF')E:) From| 7o FECOVERY S E| NON-SOIL SUBSTANCES: Odor, Sheen Test
A7 staining, sheen, scrap, slag, etc.
S— |
GW Gray sandy GRAVEL, angular gravel. Dry. H,S odor.
1 Brown fine SAND with silty SAND lamellae and a dark
SP | brown peat bed 0.1-Ft. thick. Wet at 3 Ft. FILL.
K_ 2
GP1-2.0 5120 |30 No Sheen
1 31 3
Gray fine SAND with silt, locally some minor silty fine sand
/. beds, gray silt beds, dark brown peat, and shell fragments.
Wet below 5 Ft. FILL. H,S odor.
AVZ
:_ 5 No Sheen
GP1-5.0 4 |50 | 6.0 S
| © SP
HE 7
GP1-8.0 5 /8.0 |90 Rz
| o)
No Sheen
—1110
11
e {0
Bottom of Boring at 12’
13 Note: Water sample GP-1 collected from temporary
well point.
14

Driven Interval

&—— Recovery

®&——— Subsample for Analysis




Log of Soil Boring GP2

Floyd

‘iSnlder

McCarthy,lnc.

Obs. Well Install.

Floyd Snider McCarthy, Inc.

Boring_GP2

Date_May 4, 2004

Sheet

1 of 1

Job

Cap Sante Marine

Job No. POA CSM Field T.2

Logged By John LaManna  \Weather_ Cloudy, Breezy, 57 degreesF

Drilled By

Cascade Drilling

Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring - 12’

Ground Surface Elevation Approx. 12° MLLW

ATD Water Level Depth 9.6

DEPTH »S DESCRIPTION: color, texture, moisture
SAMPLE 2| MAJOR CONSTITUENT.
SAMPLEID | PID RECOVERY BE NON-SOIL SUBSTANCES: Odor Sheen Test
(ppm)| From| To (FT, @ : '
staining, sheen, scrap, slag, etc.
—— () SW
=222 Gray gravelly SAND, well graded, dry, FILL
1 Brown, fine SAND with silty fine sand, lamellae. Moist.
SP FILL. Slight H,S odor. No Sheen
2
- SP Gray fine SAND with minor silty sand beds with shell
: fragments, wood fragments, and with brown peat lumps
GP2-2.5 2 125 |35 3 and lamellae. Moist to wet. FILL. Slight gasoline odor
X at3 Ft.
p—— /]
- Sheen
N/ 5
GP2-5.0 [210/4.7 | 5.7
/N =
O
7 Sheen on Sluff
over undisturbed
sample
o)
110 ML Gray SILT with sandy silt and silty fine sand beds.
: No odor.
GP2-10.0 | 9 |10.0| 11.0 No Sheen at 9’
S and 10’
Y 11
e {0
Bottom of Boring at 12’
13 Note: Water sample GP-2 collected from temporary
well point.
14

Driven Interval

—— Recovery

®&——— Subsample for Analysis




Log of Soil Boring GP3

Floyd Snider McCarthy, Inc.

Boring _GP3 Date_May 4, 2004 Sheet_ 1 of 1
l Job Cap Sante Marine Job No. POA CSM Field T.2
F 0) d Logged By_John LaManna  \Weather__Raining, Breezy, 53 degrees F

Drilled By

&= Snider
‘. McCarthy, Inc.

Obs. Well Install.

Cascade Drilling

Bottom of Boring - 12’
Ground Surface Elevation Approx. 12" MLLW

Drill Type/Method _Geoprobe

Sampling Method _Direct Push, 4-Ft Cores

ATD Water Level Depth_6.2°

DERTH

DESCRIPTION: color, texture, moisture

SAMPLE 2| MAJOR CONSTITUENT
SAMPLEID | PID RECOVERY BE NON-SOIL SUBSTANCES: Odor Sheen Test
(ppm)| From| To (FT, @ : '
staining, sheen, scrap, slag, etc.
=T © GW Gray sandy GRAVEL, angular. Dry. FILL
Gray silty fine SAND with dark brown peat lamellae. Moist.
1 SM FILL. H,S odor.
— 2 I .
K sSM Gray silty fine SAND with dark brown peat lamellae and
GP3-2.0 2 |20 |30 some shell fragments. Moist. FILL.H,S odor.
F 1\ 3 No Sheen
Gray fine SAND with silt, locally some minor silty fine sand
/. beds, gray silt beds, dark brown peat, and shell fragments.
SM Wet below 5 Ft. Probably FILL. H,S odor.
5%7
L
— 6 Sheen
: SP- Gray fine SAND with silt and shell fragments. Wet. a6k
GP3-6.0 |550|6.0 | 7.0 S SM Strong gasoline odor.
— 7
GP3-7.0
(sluff) Sheen
pump— 3 at 8 Ft.
| O
GP3-9.0 2119.0 [10.0 :
X No Sheen
0 ML Dark gray SILT with dark brown peat lamellae. Moist at 9 Ft., but
sudsy.

Bottom of Boring at 12’

Note: Water sample GP-3 collected from temporary
well point.

Driven Interval

&—— Recovery

®&——— Subsample for Analysis




Log of Soil Boring GP4

Floyd

‘iSnlder

McCarthy,lnc.

Obs. Well Install. P

Floyd Snider McCarthy, Inc.

Boring_GP4 Date_May 4, 2004 Sheet 1 of 1
Job Cap Sante Marine Job No. POA CSM Field T.2
Logged By_John LaManna _ Weather__Raining, Breezy, 53 degrees F
Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe

Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring - 12’ ATD Water Level Depth 6.2
Ground Surface Elevation Approx. 12 MLLW

DEPTH »S DESCRIPTION: color, texture, moisture
SAMPLE S| MAJOR CONSTITUENT.
SAMPLEID 1 PO I |5, RECOVERY BE| NON-SOIL SUBSTANCES: Ocor, Sheen Test
tppm)) From| To A7 staining, sheen, scrap, slag, etc.
S— |
Gray and brown sandy GRAVEL, angular to rounded.
— FILL.
1 GW
2
SM No Sh
Mottled yellowish brown and brownish gray fine to medium 0 oheen
|| SAND with white shell fragments. Fuel oil odor. Moist. Fill. but sudsy
: 3
GP4-30 |32|28 | 3.8 X
p—— /]
Gray fine to medium SAND with shell fragments, brown
fiberous peat and local beds of sandy SILT and silty SAND. No Sheen
5 Moist to wet. Fuel oil odor above water table. Moist to wet.
K_ H,S odor below 8 Ft..
GP4-7.0 |300|5.6 | 6.6 X
v
— SP
7
o)
K 10
GP4-10.0 |20 |9.8 |10.8 No Sheen
11
e {0
Bottom of Boring at 12’
13 Note: Water sample GP-4 collected from temporary
well point.
14
Driven Interval
&—— Recovery

®&——— Subsample for Analysis




Log of Soil Boring GP5 B

Floyd Snider McCarthy, Inc.

Boring_GP5 B Date_May 4, 2004 Sheet 1 of 1
l Job Cap Sante Marine Job No. POA CSM Field T.2
F 0) d Logged By_John LaManna  \Weather__Raining, Breezy, 53 degrees F

"—Snlder Drilled By Cascade Drilling
Drill Type/Method _Geoprobe
‘. Mccarth.)l, Inc. Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring - 12’ ATD Water Level Depth_ 9.8
Obs. Well Install. Ground Surface Elevation Approx. 12 MLLW
DEPTH »S DESCRIPTION: color, texture, moisture
SAVPLEID | PID RECOVERY Z S| NON.S0I SUBSTANGES: Odor Sheen Tes
(ppm)) From| To ( < staining, sheen, scrap, slag, etc“
ey ()

GW Gray, fine to coarse GRAVEL with sand, angular. Dry
T FILL. No odor.

f Mottled, gray and brown, silty fine SAND. Moist. FILL.
SP No odor

2
GP5B-15 | 6 |17 | 2.7 K

X ML|  Gray SILT and SILT with sand, brown peat lamellae. No Sheen
Wet at 5 Ft. FILL. Gasoline odor.

w

|| Sheen
: Av4
GP5B-6.0 [190|5.7 | 6.7 ° sp
_x SM Gray fine SAND with silt and beds of silty fine sand and
fine to medium sand, lamellae of brown peat, trace
7 rounded to angular coarse gravel. Wet. Gasoline odor.
l | o Sheen on soil
: at9 Ft.
GP5B-9.0 | 70 9.0 [10.0 S
——110
ML

Black SILT with shell fragments. Wet. Gasoline odor.

Bottom of Boring at 12’

13 Note: Water sample GP-5B collected from temporary
well point.

Driven Interval

&—— Recovery

®&——— Subsample for Analysis




Log of Soil Boring GP6

Floyd Snider McCarthy, Inc.

Boring_GP6 Date_May 4, 2004 Sheet 1 of 1
l Job ___Cap Sante Marine Job No. POA CSM Field T.2
F 0) d Logged By_John LaManna  \Weather__Cloudy, Breezy, 55 degreesF

"—Snlder Drilled By Cascade Drilling
Drill Type/Method _Geoprobe
‘. Mccarth.)l, Inc. Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring - 12’ ATD Water Level Depth 6.1
Obs. Well Install. > Ground Surface Elevation Approx. 12 MLLW
DEPTH »S DESCRIPTION: color, texture, moisture
SAVPLEID | PID RECOVERY Z S| NON.S0I SUBSTANGES: Odor Sheen Tes
(ppm)) From| To ( < staining, sheen, scrap, slag, etc“
ey ()

GW Gray to dark gray sandy GRAVEL, well graded angular
T gravel. Dry. FILL.

K_ 2
GP6-25 |0.2|2.0 | 3.0 - — - -
Light brown, silty fine SAND with sandy silt and round
SM
1N 5 gravel. No odor. FILL
e e ML Gray gravelly sandy SILT with red brick (?) and shell No Sheen
fragments, wood fibers. Some laminations.
GP6-50 |04 |42 | 52 H,S odor. FILL.

Auy A
6N
7 Gray SAND with silty sand and abundant shell fragments,
brown peat laminations. Wet. H,S odor.
SP
K_ [e}
No Sheen
GP6-9.0 |0.1/8.9 |9.9
1 |10
11
e {0
Bottom of Boring at 12’
13 Note: Water sample GP-6 collected from temporary

well point.

Driven Interval

&—— Recovery

®&——— Subsample for Analysis




~ Chain of Custody Record & Laboratory Analysis Request

Turn-around Requested: Date:
s el May b 2004
ARI Client Company: Phone: Page: Y of
Flovn S Dew McCacTny 20b- 242~ 2078 I 3

Client Confact:

ToMm Cougan

Client Project Name:

AP SaNTE. PBIONE  E oo DMSnTTAL

o

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila WA 98168

206-695-6200 206-695-6201 (fax)

Analysis Requested

Notes/Comments

Client Project #:

foaAcsM E

Samplers: LA.IU\A,/J,\/A

Sample ID

Date Time Matrix

No. Containers

TEY -
A1)
T4/
BIEX
TPY-Dx

6P\~ Ao

$-4-p4| A5~ [ S

GClL - €.y

30)

GPy - 80

314

N

GPR-2.5

111

G2 -50D

423

GP 3 -9.p

\I/ \39 /\j{

P“PP}D})PT)NP

Gea -10.0 439 olysid| st Mded per
GP3 - Ap 12 ) . L hn /~aﬁ%ﬂﬂ& au= 5/7/04
GP3— L.o 120 J \/
GC3 -72.p 1M J 2 ot ouly
J

Comments/Special Instructions Rew Received by: Relinquished by: Received by:
-~ (Signaty (Signature) j AM l/_,_/ (Signature) (Signature)
HD Lp f\/ rintgfl Name: Printed Name: .} vV Printed Name: Printed Name:
DNETRU CTIANS AN/ LAW/* e u/m
Co ny: Company: Company: Company:
s Lcml
oS0 Nelyerra Aes
Date & Time: Date & Time: Date & Time: Date & Time:

40\ 25D

glefd 14

Limits of Liability: AR will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submi

retention schedules have been established by work-order or contract.

ssion of hardcopy data, whichever is longer, unless alernate



Chain of Custody Record & Laboratory Analysis Request

Turn-around Reques:& .
wotel

Date:

MAY b, 200Y

ARI! Client Company:

ELodp SN O

N Gy 200 - 242 27

Page: 2 of g

Client Contact:

TOM _ Goun £ al

o

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila WA 98168

206-695-6200 206-695-6201 (fax)

Client Project Name:

GO GANTE

Marites S viqon M8 TA

Analysis Requested

Notes/Comments

Client Project #:

s E

Samplers: L& ( U/’

Sample ID

Date Time Matrix

No. Containers

v/ 4
M)

THA-C/
BTEX

W/

GPYU-3D

T-4~04| o9M0 | S
GCU- 1.0 jpo3 | S Va4 BN 802
GPU- 10.D o\ | S J
Ges3 - 1S o> | |
60S6 - 6D W v

GPse - 4.0

\3p

GC-25

DA\

GOL - 5o

3§22

/
J
VA

GebL — 97D

535 y

PV»%N»»wP

P2 o I

250

§~6'07

gl(n\/()"(

YU

—
e d PR

Comments/Special Instructions Relinqughéd by . Received by: / \/ Relinquished by: Received by:
(Signatyre, (Signature} /\/\ (Signature) (Signature)
Printed e: Printed Name: v v l Printed Name: Printed Name:
J LoManmtp e Ham
Company: Company: Company: Company:

¥2o7p Snsi0en Me Gashy AQL

Date & Time: Date & Time: Date & Time: Date & Time:

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI'will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alerate
retention schedules have been established by work-order or contract.



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
NWTPHg by GC/FID

Page 1 of 1

Lab Sample ID: MB-051304
LIMS ID: 04-7160

Matrix: Soil

Data Release Authorized;
Reported: 05/17/04

Date Analyzed: 05/13/04 12:44
Instrument/Analyst: PID2/AAR

ANALYTICAL @

RESOURCES

INCORPORATED
Sample ID: MB-051304

METHOD BLANK

QC Report No: GP70-Floyd, Snider, McCarthy
Project: Cap Sante Marine Environmental
POACSMF
Date Sampled: NA
Date Received: NA

Purge Volume: 5.0 mL
Sample Amount: 0.10 g
Percent Moisture: NA

CAS Number Analyte RL Result
71-43-2 Benzene 25 < 25U
108-88-3 Toluene 25 < 25T
100-41-4 Ethylbenzene 25 < 25U

m,p-Xylene 50 < 50U
95-47-6 o-Xylene 25 < 25U

Gasoline Range Hydrocarbons

5.

(e

GAS ID

BETX Surrogate Recovery

Trifluorotoluene 108%

Bromobenzene

103%

Gasoline Surrogate Recovery

Trifluorotoluene 110%

Bromobenzene

97.1%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



ORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod

NWTPHg by GC/FID

Page

Lab Sample ID: GP70E
LIMS ID:
Matrix: Soil

1 o0of 1

04-7160
POACSMF

QC Report No: GP70-Floyd, Snider,
Project: Cap Sante Marine Environmental

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: GP2-5.0

SAMPLE

McCarthy

Data Release Authorizedéézg Date Sampled: 05/04/04
Reported: 05/17/04 Date Received: 05/06/04
Date Analyzed: 05/13/04 14:20 Purge Volume: 5.0 mL
Instrument/Analyst: PID2/AAR Sample Amount: 0.075 g-dry-wt
Percent Moisture: 26.4%
CAS Number Analyte RL Result
71-43-2 Benzene 33 270
108-88-3 Toluene 33 140
100-41-4 Ethylbenzene 33 < 33 U
m,p-Xylene 67 79
95-47-6 o-Xylene 33 110
GAS ID
Gasoline Range Hydrocarbons 6.7 250 GRO

GAS:
GRO:

BETX Surrogate Recovery

76.3%
68.2%

Trifluorotoluene
Bromobenzene

Gasoline Surrogate Recovery

63.6%
72.3%

Trifluorotoluene
Bromobenzene

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

Indicates the presence of gasoline or weathered gasoline.

Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



ORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod

NWTPHg by GC/FID

Page

Lab Sample ID: GP70H
LIMS ID:
Matrix: Soil

1 o0of 1

04-7163 Project:

POACSMF

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: GP3-6.0

SAMPLE

QC Report No: GP70-Floyd, Snider, McCarthy
Cap Sante Marine Environmental

Data Release Authorized: Date Sampled: 05/04/04
Reported: 05/17/04 Date Received: 05/06/04
Date Analyzed: 05/13/04 14:47 Purge Volume: 5.0 mL
Instrument/Analyst: PID2/AAR Sample Amount: 0.079 g-dry-wt
Percent Moisture: 23.6%
CAS Number Analyte RL Result
71-43-2 Benzene 32 2,300
108-88-3 Toluene 32 600
100-41-4 Ethylbenzene 32 4,600
m,p-Xylene 64 17,000
95-47-6 o-Xylene 32 2,200
GAS ID
Gasoline Range Hydrocarbons 6.4 630 GAS

GAS:
GRO:

BETX Surrogate Recovery

96.2%
94 .5%

Trifluorotoluene
Bromobenzene

Gasoline Surrogate Recovery

83.5%
104%

Trifluorotoluene
Bromobenzene

BETX values reported in ug/kg (ppb)
Gasoline values reported in mg/kg (ppm)

Indicates the presence of gasoline or weathered gasoline.

Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



ORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod

NWTPHg by GC/FID

Page

Lab Sample ID: GP70I
LIMS ID: 04-7164
Matrix: Soil

1 of 1

POACSMF

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: GP3-7.0

SAMPLE

QC Report No: GP70-Floyd, Snider, McCarthy
Project: Cap Sante Marine Environmental

Data Release Authorized: # Date Sampled: 05/04/04
Reported: 05/17/04 Date Received: 05/06/04
Date Analyzed: 05/13/04 15:15 Purge Volume: 5.0 mL
Instrument/Analyst: PID2/AAR Sample Amount: 0.070 g-dry-wt
Percent Moisture: 32.1%
CAS Number Analyte RL Result
71-43-2 Benzene 36 2,300
108-88-3 Toluene 36 430
100-41-4 Ethylbenzene 36 3,100
. m,p-Xylene 72 11,000
95-47-6 o-Xylene 36 1,400
GAS ID
Gasoline Range Hydrocarbons 7.2 320 GAS

GAS:
GRO:

BETX Surrogate Recovery

74.0%
66.8%

Trifluorotoluene
Bromobenzene

Gasoline Surrogate Recovery

61.3%
67.9%

Trifluorotoluene
Bromobenzene

BETX values reported in pug/kg (ppb)
Gasoline values reported in mg/kg (ppm)

Indicates the presence of gasoline or weathered gasoline.

Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



ORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod

NWTPHg by GC/FID

Page

Lab Sample ID: GP70L

1 o0of 1

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: GP4-7.0

SAMPLE

QC Report No: GP70-Floyd, Snider, McCarthy

LIMS ID: 04-7167 Project: Cap Sante Marine Environmental
Matrix: Soil POACSMF
Data Release Authorized: Date Sampled: 05/04/04
Reported: 05/17/04 Date Received: 05/06/04
Date Analyzed: 05/13/04 15:42 Purge Volume: 5.0 mL
Instrument/Analyst: PID2/AAR Sample Amount: 0.071 g-dry-wt
Percent Moisture: 30.6%
CAS Number Analyte RL Result
71-43-2 Benzene 35 150
108-88-3 Toluene 35 < 35 U
100-41-4 Ethylbenzene 35 < 35U
m,p-Xylene 71 < 710U
95-47-6 o-Xylene 35 < 35 U
GAS ID
Gasoline Range Hydrocarbons 7.1 20 GRO

GAS :
GRO:

BETX Surrogate Recovery

62.6%
60.5%

Trifluorotoluene
Bromobenzene

Gasoline Surrogate Recovery

64.1%
61.0%

Trifluorotoluene
Bromobenzene

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

Indicates the presence of gasoline or weathered gasoline.

Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod Sample ID:
NWTPHg by GC/FID

ANALYTICAL @

RESOURCES

INCORPORATED
GP5B-6.0

SAMPLE

Page 1 of 1
Lab Sample ID: GP700 QC Report No: GP70-Floyd, Snider, McCarthy
LIMS ID: 04-7170 Project: Cap Sante Marine Environmental
Matrix: Soil POACSMF
Data Release Authorizedj%zg’ Date Sampled: 05/04/04
Reported: 05/17/04 Date Received: 05/06/04 ‘
|
Date Analyzed: 05/13/04 16:09 Purge Volume: 5.0 mL
Instrument/Analyst: PID2/AAR Sample Amount: 0.080 g-dry-wt
Percent Moisture: 21.8%
CAS Number Analyte RL Result
71-43-2 Benzene 31 580
108-88-3 Toluene 31 350
100-41-4 Ethylbenzene 31 710
m,p-Xylene 63 260
95-47-6 o-Xylene 31 300
GAS ID
Gasoline Range Hydrocarbons 6.3 510 GRO

GAS:
GRO:

BETX Surrogate Recovery

Trifluorotoluene 94.1%
Bromobenzene 94.6%

Gasoline Surrogate Recovery

Trifluorotoluene 73.9%
Bromobenzene 112%

BETX values reported in ug/kg (ppb)
Gasoline values reported in mg/kg (ppm)

Indicates the presence of gasoline or weathered gasoline.

Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: LCS-051304
Page 1 of 1 LCS/LCSD
Lab Sample ID: LCS-051304 QC Report No: GP70-Floyd, Snider, McCarthy
LIMS ID: 04-7160 Project: Cap Sante Marine Environmental
Matrix: Soil POACSMF
Data Release Authorized: Date Sampled: NA
Reported: 05/17/04 Date Received: NA
Instrument/Analyst LCS: PID2/AAR Sample Amount LCS: 0.10 g
LCSD: PID2/AAR LCSD: 0.10 g

Date Analyzed LCS: 05/13/04 13:11
LCSD: 05/13/04 13:38

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Benzene 1000 950 105% 1020 950 107% 2.0%
Toluene 4280 4410 97.1% 4300 4410 97.5% 0.5%
Ethylbenzene 1080 1390 77.7% 1100 1390 79.1% 1.8%
m,p-Xylene 4960 5410 91.7% 5000 5410 92.4% 0.8%
o-Xylene 1880 1990 94 .5% 1910 1990 96.0% 1.6%

Results reported in pg/kg (ppb).
RPD calculated using sample concentrations per SW846.

Gasoline Surrogate Recovery

LCS LCSD
Trifluorotoluene 120% 117%
Bromobenzene 106% 107%

FORM III



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
NWTPHg - Toluene to Naphthalene Sample ID: LCS-051304
Page 1 of 1 . LCS/LCSD
Lab Sample ID: LCS-051304 QOC Report No: GP70-Floyd, Snider, McCarthy
LIMS ID: 04-7160 Project: Cap Sante Marine Environmental
Matrix: Soil POACSMF
Data Release Authorized: Date Sampled: NA
Reported: 05/17/04 Date Received: NA
Instrument/Analyst LCS: PID2/AAR Sample Amount LCS: 0.10 g
LCSD: PID2/AAR LCSD: 0.10 g
Date Analyzed LCS: 05/13/04 13:11
LCSD: 05/13/04 13:38
Spike LCS Spike LCSD
Analyte LCs Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Gasoline Range Hydrocarbons 128 125 102% 128 125 102% 0.0%

Results reported in mg/kg (ppm) .
RPD calculated using sample concentrations per SW846.

Gasoline Surrogate Recovery

LCS LCSD
Trifluorotoluene 103% 101%
Bromobenzene 99.8% 99.3%

FORM III



SOIL BETX SYSTEM MONITORING COMPOUND SUMMARY

Matrix: Soil QC Report No:
LIMS ID Lab ID Client ID TFT BB TOT OUT
04-7160MB 051304MB Method Blank 108% 103% 0
04-7160LC 051304LC Lab Control 120% 106% 0
04-7160LCD 051304LCD LCDuplicate 117% 107% 0
04-7160 GP70E GP2-5.0 76% 68% 0
04-7163 GP70H GP3-6.0 96% 94 % 0
04-7164 GP701 GP3-7.0 74% 67% 0
04-7167 GP70L GP4-7.0 63% 60% 0
04-7170 GP700 GP5B-6.0 94 % 95% 0

MB/LCS SAMPLE

QC LIMITS QC LIMITS

(TFT) = Trifluorotoluene (78-125) (10-123)
(BB) = Bromobenzene (78-123) (10-149)

Limits Updated - 12/01/99

Page 1 for

* Values outside of advisory QC limits

D System Monitoring Compound diluted out

GP70

FORM-II BETX

ANALYTICAL @
RESOURCES

INCORPORATED

GP70



SOIL TPHg SYSTEM MONITORING COMPOUND SUMMARY

Matrix: Soil QC Report No:
LIMS ID Lab ID Client ID TFT BB TOT OUT
04-7160MB 051304MBS Method Blank 110% 97% 0
04-7160LC 051304LCS Lab Control 103% 100% 0
04-7160LCD 051304LCDS LCDuplicate 101% 99% 0
04-7160 GP70E GP2-5.0 64% 72% 0
04-7163 GP70H GP3-6.0 84% 104% 0
04-7164 GP701 GP3-7.0 61% 68% 0
04-7167 GP70L GP4-7.0 64% 61% 0
04-7170 GP700 GP5B-6.0 74% 112% 0

MB/LCS SAMPLE

QC LIMITS QC LIMITS

(TFT) = Trifluorotoluene (66-130) (10-118)
(BB) = Bromobenzene (74-118) (10-158)

Limits Updated - 04/26/04
# Column to be used to flag recovery values
D System Monitoring Compound diluted out

Page 1 for GP70

FORM-II TPHg

ANALYTICAL @
RESOURCES

INCORPORATED

GP70



ORGANICS ANALYSIS DATA SHEET
NWTPH-HCID Method by GC/FID

Page

1 of 1

QC Report No:

GP70-Floyd,

ANALYTICAL @
RESOURCES
INCORPORATED
Snider, McCarthy

Project: Cap Sante Marine Environmental

Matrix: Soil POACSMF
Data Release Authorized:
Reported: 05/24/04
Extraction Analysis Result
ARI ID Sample ID Date Date DL Range mg/kg
MB-051204 Method Blank 05/12/04 05/21/04 1. Gas < 25 U
04-7157 Diesel < 507U
0il < 100 U
o-Terphenyl 91.9%
GP70B GP1-5.0 05/12/04 05/21/04 1. Gas < 35 U
04-7157 Diesel < 500U
0il < 100 U
o-Terphenyl 104%
GP70C GP1-8.0 05/12/04 05/21/04 1. Gas < 310
04-7158 Diesel < 50 U
0il < 100 U
o-Terphenyl 101%
GP70F GP2-10.0 05/12/04 05/21/04 1. Gas < 40 U
04-7161 Diesel < 50U
0il < 100 U
o-Terphenyl 120%
GP70H GP3-6.0 05/12/04 05/21/04 1. Gas 220
04-7163 Diesel 410
0il < 340 U
o-Terphenyl 97.1%
GP70J GP3-9.0 05/12/04 05/21/04 1. Gas < 38 U
04-7165 Diesel < 50 U
0il < 100 U
o-Terphenyl 102%
GP70M GP4-10.90 05/12/04 05/21/04 1. Gas < 190 U
04-7168 Diesel < 190 U
0il < 390 U
o-Terphenyl 102%
GP70P GP5B-92.0 05/12/04 05/21/04 1. Gas 230
04-7171 Diesel 390
0il < 330 U
o-Terphenyl 117%
GP70Q GP6-2.5 05/12/04 05/21/04 1. Gas < 31 U
04-7172 Diesel < 50 U
oil < 100 U
o-Terphenyl 107%
GP70R GP6-5.0 05/12/04 05/21/04 1. Gas < 37 U
04~7173 Diesel < 500
0il < 100 U
o-Terphenyl 98.7%

Gas value based on total peaks in the range from Toluene to Cl2.
Diesel value based on the total peaks in the range from Cl2 to C24.
0il value based on the total peaks in the range from C24 to C38.

FORM I



ORGANICS ANALYSIS DATA SHEET
NWTPH-HCID Method by GC/FID
Page 1 of1

Lab Sample ID: LCS-051204
LIMS ID: 04-7157

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: LCS-051204

LAB CONTROL

QC Report No: GP70-Floyd, Snider, McCarthy
Project: Cap Sante Marine Environmental

Matrix: Soil POACSMF
Data Release Authorized: Date Sampled: 05/04/04
Reported: 05/24/04 Date Received: 05/06/04
Date Extracted: 05/12/04 Sample Amount: 10.0 g
Date Analyzed: 05/21/04 14:36 Final Extract Volume: 10 mL
Instrument/Analyst: FID/LJR Dilution Factor: 1.0
Lab Spike
Range Control Added Recovery
Diesel 1220 1500 81.3%

HCID Surrogate Recovery

Results reported in mg/kg

o-Terphenyl

115%

FORM III



ANALYTICAL @
RESOURCES

INCORPORATED
HCID SURROGATE RECOVERY SUMMARY
Matrix: Soil QC Report No: GP70-Floyd, Snider, McCarthy
Project: Cap Sante Marine Environmental
POACSMF
Client ID O-TER TOT OUT
051204MB 91.9% 0
051204LCS 115% 0
GP1-5.0 104% 0
GP1-8.0 101% 0
GP2-10.0 120% 0
GP3-6.0 97.1% 0
GP3-9.0 102% 0
GP4-10.0 102% 0
GP5B-9.0 117% 0
GP6-2.5 107% 0
GP6-5.0 98.7% 0
LCS/MB LIMITS QC LIMITS
(0O-TER) = o-Terphenyl (68-122) (45-136)

Prep Method: SW3550B
Log Number Range: 04-7157 to 04-7173

FORM-II HCID
Page 1 for GP70



ANALYTICAL @
RESOURCES

INCORPORATED
TOTAL HCID RANGE HYDROCARBONS-EXTRACTION REPORT
ARI Job: GP70
Matrix: Soil Project: Cap Sante Marine Environmental
Date Received: 05/06/04 POACSMF
Sample Final Prep
ARTI ID Client ID Amt Vol Basis Date
04-7157-051204MB Method Blank 10.0 g 10.0 mL - 05/12/04
04-7157-051204LCS Lab Control 10.0 g 10.0 mL ~ 05/12/04
04-7157-GP70B GP1-5.0 7.17 g 10.0 mL D 05/12/04
04-7158-GP70C GP1-8.0 7.95 g 10.0 mL D 05/12/04
04-7161-GP70F GP2-10.0 6.29 g 10.0 mL D 05/12/04
04-7163-GP70H GP3-6.0 1.46 g 10.0 mL D 05/12/04
04-7165-GP70J GP3-9.0 6.62 g 10.0 mL D 05/12/04
04-7168-GP70M GP4-10.0 1.29 g 10.0 mL D 05/12/04
04-7171-GP70P GP5B-9.0 1.50 g 10.0 mL D 05/12/04
04-7172-GP70Q GP6-2.5 8.06 g 10.0 mL D 05/12/04
04-7173-GP70R GP6-5.0 6.82 g 10.0 mL D 05/12/04

Basis: D=Dry Weight W=As Received
HCID Extraction Report



Chain of Custody Record & Laboratory Analysis Request
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Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the AR Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alernate
retention schedules have been established by work-order or contract.
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Certification

This letter report was prepared by the staff of Floyd|Snider under the supervision of the
Geologist and/or Engineer whose signature and license appears on this page.

Matt Woltman, L.E.G.
Engineering Geologist
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Port of Anacortes
Cap Sante Marine Lease Area

FLOYDISNIDER and Former Shell Oil Tank Farm

1.0 INTRODUCTION

This letter presents the results of the limited environmental due diligence investigation
performed for the Port of Anacortes (Port) at the Former Shell Oil Tank Farm (Shell) and Cap
Sante Marine Lease Area (CSM) sites located in Anacortes, Washington (Figures 1 and 2). Sail
and groundwater sampling were completed at both sites to characterize subsurface
environmental conditions relative to known or suspected historical petroleum hydrocarbon
contamination. The sampling and analysis at the CSM site is supplemental to the previous
investigation of this site completed by Floyd Snider McCarthy, Inc. in 2004 (FSM 2004).

Field sampling was completed from August 24 to 26, 2005 in accordance with the Port-
approved Scope of Work dated June 16, 2005. Soil and groundwater samples were collected
from a total of 21 sampling locations as shown on Figures 1 and 2. The sampling objective for
each location is summarized in Table 1.

The results of this investigation show that soil and groundwater at both sites contain
concentrations of petroleum hydrocarbon contaminants at levels greater than the Method A
cleanup levels defined by the Washington State Model Toxics Control Act (MTCA). In
accordance with MTCA cleanup regulations (WAC 173-340-300), these findings are required to
be reported to the Washington State Department of Ecology (Ecology) within 90 days of
discovery.

2.0 FORMER SHELL OIL TANK FARM PROPERTY

21 Shell Site Description

The Shell site is located between 13™ Street and 14" Street on the west side of Q Avenue in
Anacortes (Figure 1). The site is owned by the Port and used as a parking lot for vehicles and
boat trailers. The site is composed of fill material, mainly dredged sand, with interbedded layers
of silt and clay. Coarse gravel overlies the dredged material and comprises the parking lot
surface. Groundwater was encountered at each sampling location at depths ranging from 4.5 to
9 feet below ground surface (bgs). Due to the close proximity of the site to Fidalgo Bay,
groundwater is assumed to be tidally influenced with a general flow direction to the east.

2.2 Shell Site Use History

The Port acquired the property in 1929 and leased the site to the Shell Oil Company and
various distributors of gasoline, diesel, oil, and other chemical products.

Site layout drawings from the 1930s show that the original bulk petroleum storage facility
included three 25,000 gallon, aboveground storage tanks (ASTs), one for diesel and two for
gasoline. Supply lines connected to the ASTs extended to the east across Q Avenue to a
historical pier located in the Cap Sante Federal Waterway. Diesel and gasoline were pumped
from the historical pier to the bulk facility ASTs, where the fuel was distributed. The approximate
location of the three historical ASTs and associated piping are presented on Figure 1.
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Port of Anacortes
Cap Sante Marine Lease Area

FLOYDISNIDER and Former Shell Oil Tank Farm

Subsequent to the original site layout, two 12,500 gallon ASTs and one 4,000 gallon
underground storage tank (UST) were installed in the early 1950s (locations are unknown).
Diesel, gasoline, and stove oil were stored in the ASTs and dry cleaning solvent was stored in
the smaller UST.

The site was operated as a bulk handling facility until approximately 1985 when it was
abandoned and structures demolished.

In 1987, the Port performed an environmental investigation of the site. Two monitoring wells
(MW-1 and MW-2) were installed at locations shown on Figure 1 and limited environmental
analyses were performed on soil and groundwater samples obtained at these locations (Hart
Crowser 1987). Petroleum hydrocarbon contamination was identified by the site investigation
and in response, the impacted soil was partially removed. The extent of impacted soil removal
is, however, unknown but suspected to be in the vicinity of MW-2.

2.3  Shell Site Field Investigation

The 14 locations shown on Figure 1 were sampled to determine the nature and extent of
potential petroleum hydrocarbon contamination in soil and groundwater on, and downgradient
from the Shell site. Sampling was performed using a hydraulically-powered Geoprobe® sampling
device. Samples were collected in three intervals at each location: 0 to 4 feet bgs, 4 to 8 feet
bgs, 8 to12 feet bgs. After each sample interval was retrieved, the core liner was opened, and
the recovered soil was examined and logged. Any petroleum odors or sheen were noted and
soil samples were collected into laboratory-supplied jars. The presence of sheen was
determined by mixing small amounts of soil with water to visually identify iridescence (sheen
test). The depth to groundwater was estimated based on moisture observations in recovered
soil samples at each sampling location. Field observations were recorded on boring logs, as
presented in Appendix A.

A groundwater sample was collected from each sampling location after completion of soil
sampling. Groundwater was sampled using an expendable well point and retractable screen
placed at a depth of approximately 3 to 4 feet below the observed water table. Samples were
collected using a narrow-diameter polyethylene tubing inserted through the drill rod to the base
of the screen and the groundwater was pumped with a peristaltic pump. The water was pumped
until turbidity was observed to be reduced, or discharge stopped. After purging, the laboratory-
supplied sample bottles were filled.

All sampling tools and equipment were decontaminated by washing with a solution of Alconox
and water and rinsing with distilled water. New plastic liners were used for each soil sample.
Dedicated polyethylene and silicone tubing were used to collect each water sample and
discarded after use.

The samples were stored in an iced cooler and delivered to the laboratory according to chain-of-
custody protocols. Copies of the Chain-of-Custody Records are included in the analytical
laboratory reports, presented as Appendices B and C.
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Port of Anacortes
Cap Sante Marine Lease Area

FLOYDISNIDER and Former Shell Oil Tank Farm

24 Shell Site Laboratory Analytical Results

In total, 25 soil samples and 12 groundwater samples were collected and submitted to the
analytical laboratory for analysis as shown in Table 2. Additionally, two groundwater samples
(at locations CSM04 and CSM14) were collected and archived. All laboratory data was
reviewed for quality assurance and completeness, including confirmation that holding and
extraction times were in compliance with the NWTPH and EPA methodologies.

Fourteen of the soil samples were selected for total petroleum hydrocarbons (TPH) analysis
using the hydrocarbon identification method (Method NWTPH-HCID) to determine the presence
and concentrations of gasoline, diesel, or heavy oil range petroleum hydrocarbons. The HCID
method is the preferred analytical method if the type of petroleum contamination is unknown.
Based on strong odors noted in the samples and results of the NWTPH-HCID tests, 12 soil
samples were selected for further laboratory testing including TPH-gasoline, benzene, toluene,
ethylbenzene and xylenes (TPH-Gasoline/BTEX) and 16 soil samples were selected for diesel
and heavy oil range hydrocarbons (NWTPH-Dx) analysis.

Table 3 presents a comparison of the soil analytical data results to the MTCA Method A cleanup
levels for TPH-gasoline, TPH-diesel, and BTEX. This comparison indicates that gasoline and
diesel exceed the cleanup levels at three locations (SHL02, SHL05, and CSM13). Heavy oil
and BTEX concentrations in the soil do not exceed the cleanup levels. Gasoline and BTEX soil
results were qualified as estimated (“J”) because the sample analysis was not performed within
the recommended holding time as required under the new USEPA Method 5035A. These
samples were, however, delivered to the laboratory within the required holding time and then
refrigerated.

A specific VOC analysis was performed by the analytical laboratory to investigate the potential
loss of VOCs from uncontrolled aerobic processes. Results of this analysis indicate that the
difference in VOC concentrations between the samples stored frozen versus those that were
only refrigerated is less than the error of the method (Appendix D).

Twelve groundwater samples were analyzed for TPH-Gasoline/BTEX and NWTPH-Dx. The
groundwater data indicate that diesel and heavy oil are present in concentrations that exceed
MTCA Method A cleanup levels at locations SHL02, SHL04, and CSM12 (Table 4). Gasoline
and BTEX concentrations in groundwater do not exceed the cleanup levels.

2.5 Shell Site Summary of Results

The results of the sampling and analysis at the Shell site are summarized on Figure 1. Diesel
and gasoline contamination is present in soil located in the vicinity of the historical gasoline and
diesel supply lines at the site. Soil contamination in this area ranges from approximately 4 to
9.5 feet bgs. Diesel contamination was identified in groundwater at sampling locations near the
supply lines and below the ASTs. Downgradient from the site, near the historical supply lines,
soil diesel contamination, and groundwater diesel and heavy oil contamination is present. In
this location, the depth of soil contamination was found to be at 10.5 to 11.5 feet bgs
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Port of Anacortes
Cap Sante Marine Lease Area

FLOYDISNIDER and Former Shell Oil Tank Farm

3.0 CAP SANTE MARINE LEASE AREA

31 CSM Site Description

The CSM site is located within the Cap Sante Boat Haven. The site is owned by the Port and
leased to Cap Sante Marine Ltd., for operation of a boatyard. Cap Sante Marine Ltd. also
operates a fuel float offshore from the site. The fuel supply tanks are located within the leased
area and are connected to the float by underground pipelines.

The site is composed of fill material, mainly of dredged sand with interbedded layers of silt and
clay of variable thickness. The ground surface is asphalt in the roadway and a combination of
asphalt, concrete slab, and gravel within the boatyard. Groundwater was encountered at each
sampling location at depths ranging from 4 to 5.5 feet bgs. Due to the proximity of the site to
Fidalgo Bay, groundwater at the site is assumed to be tidally influenced with a general flow
direction to the east.

3.2 CSM Site Use History

The Port acquired the CSM property in 1956. The site has been used as a boatyard since
approximately 1959. In the early 1980s, petroleum fuel was observed seeping into the marine
waters at the Cap Sante Boat Haven at several locations near the fuel dock. In 1983, under
order from the US Coast Guard, the Port installed a trench to control the seepage of fuel. The
trench intercepted the fuel flowing through the soil. The trapped fuel was pumped from the
trench and disposed at an off-site disposal facility. Several thousand gallons of fuel were
recovered from the trench and the seepage was stopped.

The seepage was determined to be a result of leakage from the USTs and supply lines for the
fuel dock facility. In 1985, the Port replaced these USTs with two new tanks; however, impacted
soil associated with the historical leaks was not removed.

In 2004, the Port conducted a limited due diligence investigation in the roadway near the
historical petroleum recovery trench to evaluate the extent of impacted soil. The results from the
2004 investigation indicated that both soil and groundwater in the vicinity of the historical spill
exceeded MTCA criteria for petroleum hydrocarbon contaminants. During this investigation,
samples were not collected from within the Cap Sante Marine Lease Area, hence the purpose of
this investigation.

3.3 CSM Site Field Investigation

The CSM Site field investigation was performed to supplement the 2004 investigation of the site.
A total of nine sampling locations were completed within the project area shown on Figure 2.
Four borings (CSMO07 through CSM10) are located adjacent to the fuel float USTs. One boring
(CSM11) is located along the southern end of the existing Cap Sante Marine office building.
Two borings (CSM05 and CSMO06) are located adjacent to the former waste oil tank location
within the CSM site. Two of the sampling locations (CSM04 and CSM14) were positioned
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Port of Anacortes
Cap Sante Marine Lease Area

FLOYD I SNIDER and Former Shell Oil Tank Farm

outside of the lease boundary to establish boundary conditions for the site. The sampling
location objectives for each location are summarized in Table 1.

CSM site sampling was completed using the same methodology as employed at the Shell site,
as described above. Boring logs for the CSM sampling locations are presented in Appendix A
and copies of the Chain—of-Custody Records are included as part of the laboratory reports
presented in Appendices B and C.

3.4 CSM Site Laboratory Analytical Results

In total, 13 soil samples and 5 groundwater samples were collected, submitted to the laboratory,
and analyzed for the petroleum hydrocarbon contaminants as shown in Table 5. Four additional
groundwater samples were collected and archived (from locations CSM04, CSM05, CSM06,
and CSM14). All laboratory data was reviewed for quality assurance and completeness,
including confirmation that holding and extraction times were in compliance with the NWTPH
and EPA methodologies.

Six of the soil samples were selected for TPH analysis by method NWTPH-HCID to determine
the presence and concentrations of gasoline, diesel, or heavy oil (lube oil). Based on strong
odors and other indicators observed in the recovered soil, seven soil samples were selected for
laboratory testing for TPH-Gasoline/BTEX and NWTPH-Dx analysis.

Table 6 presents a comparison of the soil analytical data results to the MTCA Method A cleanup
levels for TPH-gasoline, TPH-diesel and BTEX. This comparison shows that gasoline and
benzene exceed the cleanup levels at five locations (CSM07 through CSM11). Diesel soil
concentrations exceed cleanup levels at three locations (CSM08, CSM10, and CSM11). Heavy
oil, toluene, ethylbenzene, and xylene concentrations in soil do not exceed cleanup levels.
Gasoline and BTEX soil results were qualified as estimated (“J") because the sample analysis
was not performed within the recommended holding time as required under the new USEPA
Method 5035A. These samples were, however, delivered to the faboratory within the required
holding time and then refrigerated.

A specific VOC analysis was performed by the analytical laboratory to investigate the potential
loss of VOCs from uncontrolled aerobic processes. Results of this analysis indicate that the
difference in VOC concentrations between the samples stored frozen versus those that were
only refrigerated is less than the error of the method (Appendix D).

Five groundwater samples were analyzed for TPH-Gasoline/BTEX and NWTPH-Dx. The
groundwater data indicate that gasoline, diesel, and benzene are present in concentrations that
exceed MTCA Method A cleanup levels at locations CSM07 through CSM11 (Table 7). Heavy
oil, toluene, ethylbenzene, and xylene concentrations in the groundwater do not exceed the
cleanup levels.

3.5 CSM Site Summary of Results

The results of the sampling and analysis at the CSM site are summarized on Figure 2.
Gasoline, diesel, and benzene contamination is present in the soil and groundwater adjacent to
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Port of Anacortes
Cap Sante Marine Lease Area

FLOYDISNIDER and Former Shell Oil Tank Farm

the existing USTs at the site. The soil and groundwater contamination was found to extend
north of the USTs to the CSM office building. Previous investigations indicate that downgradient
of the USTs, soil contamination exists and is associated with the historical tank and supply line
leaks. Contamination was detected at depths ranging from approximately 4 to 13 feet bgs. No
soil or groundwater contamination was identified near the former waste oil tank location or at the
boundary sampling locations.
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ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
NWTPHg by GC/FID

Page 1 of 1

Lab Sample ID: MB-051304
LIMS ID: 04-7160

Matrix: Soil

Data Release Authorized;
Reported: 05/17/04

Date Analyzed: 05/13/04 12:44
Instrument/Analyst: PID2/AAR

ANALYTICAL @

RESOURCES

INCORPORATED
Sample ID: MB-051304

METHOD BLANK

QC Report No: GP70-Floyd, Snider, McCarthy
Project: Cap Sante Marine Environmental
POACSMF
Date Sampled: NA
Date Received: NA

Purge Volume: 5.0 mL
Sample Amount: 0.10 g
Percent Moisture: NA

CAS Number Analyte RL Result
71-43-2 Benzene 25 < 25U
108-88-3 Toluene 25 < 25T
100-41-4 Ethylbenzene 25 < 25U

m,p-Xylene 50 < 50U
95-47-6 o-Xylene 25 < 25U

Gasoline Range Hydrocarbons

5.

(e

GAS ID

BETX Surrogate Recovery

Trifluorotoluene 108%

Bromobenzene

103%

Gasoline Surrogate Recovery

Trifluorotoluene 110%

Bromobenzene

97.1%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



ORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod

NWTPHg by GC/FID

Page

Lab Sample ID: GP70E
LIMS ID:
Matrix: Soil

1 o0of 1

04-7160
POACSMF

QC Report No: GP70-Floyd, Snider,
Project: Cap Sante Marine Environmental

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: GP2-5.0

SAMPLE

McCarthy

Data Release Authorizedéézg Date Sampled: 05/04/04
Reported: 05/17/04 Date Received: 05/06/04
Date Analyzed: 05/13/04 14:20 Purge Volume: 5.0 mL
Instrument/Analyst: PID2/AAR Sample Amount: 0.075 g-dry-wt
Percent Moisture: 26.4%
CAS Number Analyte RL Result
71-43-2 Benzene 33 270
108-88-3 Toluene 33 140
100-41-4 Ethylbenzene 33 < 33 U
m,p-Xylene 67 79
95-47-6 o-Xylene 33 110
GAS ID
Gasoline Range Hydrocarbons 6.7 250 GRO

GAS:
GRO:

BETX Surrogate Recovery

76.3%
68.2%

Trifluorotoluene
Bromobenzene

Gasoline Surrogate Recovery

63.6%
72.3%

Trifluorotoluene
Bromobenzene

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

Indicates the presence of gasoline or weathered gasoline.

Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.
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ORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod

NWTPHg by GC/FID

Page

Lab Sample ID: GP70H
LIMS ID:
Matrix: Soil

1 o0of 1

04-7163 Project:

POACSMF

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: GP3-6.0

SAMPLE

QC Report No: GP70-Floyd, Snider, McCarthy
Cap Sante Marine Environmental

Data Release Authorized: Date Sampled: 05/04/04
Reported: 05/17/04 Date Received: 05/06/04
Date Analyzed: 05/13/04 14:47 Purge Volume: 5.0 mL
Instrument/Analyst: PID2/AAR Sample Amount: 0.079 g-dry-wt
Percent Moisture: 23.6%
CAS Number Analyte RL Result
71-43-2 Benzene 32 2,300
108-88-3 Toluene 32 600
100-41-4 Ethylbenzene 32 4,600
m,p-Xylene 64 17,000
95-47-6 o-Xylene 32 2,200
GAS ID
Gasoline Range Hydrocarbons 6.4 630 GAS

GAS:
GRO:

BETX Surrogate Recovery

96.2%
94 .5%

Trifluorotoluene
Bromobenzene

Gasoline Surrogate Recovery

83.5%
104%

Trifluorotoluene
Bromobenzene

BETX values reported in ug/kg (ppb)
Gasoline values reported in mg/kg (ppm)

Indicates the presence of gasoline or weathered gasoline.

Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.
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ORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod

NWTPHg by GC/FID

Page

Lab Sample ID: GP70I
LIMS ID: 04-7164
Matrix: Soil

1 of 1

POACSMF

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: GP3-7.0

SAMPLE

QC Report No: GP70-Floyd, Snider, McCarthy
Project: Cap Sante Marine Environmental

Data Release Authorized: # Date Sampled: 05/04/04
Reported: 05/17/04 Date Received: 05/06/04
Date Analyzed: 05/13/04 15:15 Purge Volume: 5.0 mL
Instrument/Analyst: PID2/AAR Sample Amount: 0.070 g-dry-wt
Percent Moisture: 32.1%
CAS Number Analyte RL Result
71-43-2 Benzene 36 2,300
108-88-3 Toluene 36 430
100-41-4 Ethylbenzene 36 3,100
. m,p-Xylene 72 11,000
95-47-6 o-Xylene 36 1,400
GAS ID
Gasoline Range Hydrocarbons 7.2 320 GAS

GAS:
GRO:

BETX Surrogate Recovery

74.0%
66.8%

Trifluorotoluene
Bromobenzene

Gasoline Surrogate Recovery

61.3%
67.9%

Trifluorotoluene
Bromobenzene

BETX values reported in pug/kg (ppb)
Gasoline values reported in mg/kg (ppm)

Indicates the presence of gasoline or weathered gasoline.

Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.
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ORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod

NWTPHg by GC/FID

Page

Lab Sample ID: GP70L

1 o0of 1

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: GP4-7.0

SAMPLE

QC Report No: GP70-Floyd, Snider, McCarthy

LIMS ID: 04-7167 Project: Cap Sante Marine Environmental
Matrix: Soil POACSMF
Data Release Authorized: Date Sampled: 05/04/04
Reported: 05/17/04 Date Received: 05/06/04
Date Analyzed: 05/13/04 15:42 Purge Volume: 5.0 mL
Instrument/Analyst: PID2/AAR Sample Amount: 0.071 g-dry-wt
Percent Moisture: 30.6%
CAS Number Analyte RL Result
71-43-2 Benzene 35 150
108-88-3 Toluene 35 < 35 U
100-41-4 Ethylbenzene 35 < 35U
m,p-Xylene 71 < 710U
95-47-6 o-Xylene 35 < 35 U
GAS ID
Gasoline Range Hydrocarbons 7.1 20 GRO

GAS :
GRO:

BETX Surrogate Recovery

62.6%
60.5%

Trifluorotoluene
Bromobenzene

Gasoline Surrogate Recovery

64.1%
61.0%

Trifluorotoluene
Bromobenzene

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

Indicates the presence of gasoline or weathered gasoline.

Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.
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ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod Sample ID:
NWTPHg by GC/FID

ANALYTICAL @

RESOURCES

INCORPORATED
GP5B-6.0

SAMPLE

Page 1 of 1
Lab Sample ID: GP700 QC Report No: GP70-Floyd, Snider, McCarthy
LIMS ID: 04-7170 Project: Cap Sante Marine Environmental
Matrix: Soil POACSMF
Data Release Authorizedj%zg’ Date Sampled: 05/04/04
Reported: 05/17/04 Date Received: 05/06/04 ‘
|
Date Analyzed: 05/13/04 16:09 Purge Volume: 5.0 mL
Instrument/Analyst: PID2/AAR Sample Amount: 0.080 g-dry-wt
Percent Moisture: 21.8%
CAS Number Analyte RL Result
71-43-2 Benzene 31 580
108-88-3 Toluene 31 350
100-41-4 Ethylbenzene 31 710
m,p-Xylene 63 260
95-47-6 o-Xylene 31 300
GAS ID
Gasoline Range Hydrocarbons 6.3 510 GRO

GAS:
GRO:

BETX Surrogate Recovery

Trifluorotoluene 94.1%
Bromobenzene 94.6%

Gasoline Surrogate Recovery

Trifluorotoluene 73.9%
Bromobenzene 112%

BETX values reported in ug/kg (ppb)
Gasoline values reported in mg/kg (ppm)

Indicates the presence of gasoline or weathered gasoline.

Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.
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ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: LCS-051304
Page 1 of 1 LCS/LCSD
Lab Sample ID: LCS-051304 QC Report No: GP70-Floyd, Snider, McCarthy
LIMS ID: 04-7160 Project: Cap Sante Marine Environmental
Matrix: Soil POACSMF
Data Release Authorized: Date Sampled: NA
Reported: 05/17/04 Date Received: NA
Instrument/Analyst LCS: PID2/AAR Sample Amount LCS: 0.10 g
LCSD: PID2/AAR LCSD: 0.10 g

Date Analyzed LCS: 05/13/04 13:11
LCSD: 05/13/04 13:38

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Benzene 1000 950 105% 1020 950 107% 2.0%
Toluene 4280 4410 97.1% 4300 4410 97.5% 0.5%
Ethylbenzene 1080 1390 77.7% 1100 1390 79.1% 1.8%
m,p-Xylene 4960 5410 91.7% 5000 5410 92.4% 0.8%
o-Xylene 1880 1990 94 .5% 1910 1990 96.0% 1.6%

Results reported in pg/kg (ppb).
RPD calculated using sample concentrations per SW846.

Gasoline Surrogate Recovery

LCS LCSD
Trifluorotoluene 120% 117%
Bromobenzene 106% 107%

FORM III



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
NWTPHg - Toluene to Naphthalene Sample ID: LCS-051304
Page 1 of 1 . LCS/LCSD
Lab Sample ID: LCS-051304 QOC Report No: GP70-Floyd, Snider, McCarthy
LIMS ID: 04-7160 Project: Cap Sante Marine Environmental
Matrix: Soil POACSMF
Data Release Authorized: Date Sampled: NA
Reported: 05/17/04 Date Received: NA
Instrument/Analyst LCS: PID2/AAR Sample Amount LCS: 0.10 g
LCSD: PID2/AAR LCSD: 0.10 g
Date Analyzed LCS: 05/13/04 13:11
LCSD: 05/13/04 13:38
Spike LCS Spike LCSD
Analyte LCs Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Gasoline Range Hydrocarbons 128 125 102% 128 125 102% 0.0%

Results reported in mg/kg (ppm) .
RPD calculated using sample concentrations per SW846.

Gasoline Surrogate Recovery

LCS LCSD
Trifluorotoluene 103% 101%
Bromobenzene 99.8% 99.3%
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SOIL BETX SYSTEM MONITORING COMPOUND SUMMARY

Matrix: Soil QC Report No:
LIMS ID Lab ID Client ID TFT BB TOT OUT
04-7160MB 051304MB Method Blank 108% 103% 0
04-7160LC 051304LC Lab Control 120% 106% 0
04-7160LCD 051304LCD LCDuplicate 117% 107% 0
04-7160 GP70E GP2-5.0 76% 68% 0
04-7163 GP70H GP3-6.0 96% 94 % 0
04-7164 GP701 GP3-7.0 74% 67% 0
04-7167 GP70L GP4-7.0 63% 60% 0
04-7170 GP700 GP5B-6.0 94 % 95% 0

MB/LCS SAMPLE

QC LIMITS QC LIMITS

(TFT) = Trifluorotoluene (78-125) (10-123)
(BB) = Bromobenzene (78-123) (10-149)

Limits Updated - 12/01/99

Page 1 for

* Values outside of advisory QC limits

D System Monitoring Compound diluted out

GP70

FORM-II BETX

ANALYTICAL @
RESOURCES

INCORPORATED

GP70



SOIL TPHg SYSTEM MONITORING COMPOUND SUMMARY

Matrix: Soil QC Report No:
LIMS ID Lab ID Client ID TFT BB TOT OUT
04-7160MB 051304MBS Method Blank 110% 97% 0
04-7160LC 051304LCS Lab Control 103% 100% 0
04-7160LCD 051304LCDS LCDuplicate 101% 99% 0
04-7160 GP70E GP2-5.0 64% 72% 0
04-7163 GP70H GP3-6.0 84% 104% 0
04-7164 GP701 GP3-7.0 61% 68% 0
04-7167 GP70L GP4-7.0 64% 61% 0
04-7170 GP700 GP5B-6.0 74% 112% 0

MB/LCS SAMPLE

QC LIMITS QC LIMITS

(TFT) = Trifluorotoluene (66-130) (10-118)
(BB) = Bromobenzene (74-118) (10-158)

Limits Updated - 04/26/04
# Column to be used to flag recovery values
D System Monitoring Compound diluted out

Page 1 for GP70
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ANALYTICAL @
RESOURCES

INCORPORATED

GP70



ORGANICS ANALYSIS DATA SHEET
NWTPH-HCID Method by GC/FID

Page

1 of 1

QC Report No:

GP70-Floyd,

ANALYTICAL @
RESOURCES
INCORPORATED
Snider, McCarthy

Project: Cap Sante Marine Environmental

Matrix: Soil POACSMF
Data Release Authorized:
Reported: 05/24/04
Extraction Analysis Result
ARI ID Sample ID Date Date DL Range mg/kg
MB-051204 Method Blank 05/12/04 05/21/04 1. Gas < 25 U
04-7157 Diesel < 507U
0il < 100 U
o-Terphenyl 91.9%
GP70B GP1-5.0 05/12/04 05/21/04 1. Gas < 35 U
04-7157 Diesel < 500U
0il < 100 U
o-Terphenyl 104%
GP70C GP1-8.0 05/12/04 05/21/04 1. Gas < 310
04-7158 Diesel < 50 U
0il < 100 U
o-Terphenyl 101%
GP70F GP2-10.0 05/12/04 05/21/04 1. Gas < 40 U
04-7161 Diesel < 50U
0il < 100 U
o-Terphenyl 120%
GP70H GP3-6.0 05/12/04 05/21/04 1. Gas 220
04-7163 Diesel 410
0il < 340 U
o-Terphenyl 97.1%
GP70J GP3-9.0 05/12/04 05/21/04 1. Gas < 38 U
04-7165 Diesel < 50 U
0il < 100 U
o-Terphenyl 102%
GP70M GP4-10.90 05/12/04 05/21/04 1. Gas < 190 U
04-7168 Diesel < 190 U
0il < 390 U
o-Terphenyl 102%
GP70P GP5B-92.0 05/12/04 05/21/04 1. Gas 230
04-7171 Diesel 390
0il < 330 U
o-Terphenyl 117%
GP70Q GP6-2.5 05/12/04 05/21/04 1. Gas < 31 U
04-7172 Diesel < 50 U
oil < 100 U
o-Terphenyl 107%
GP70R GP6-5.0 05/12/04 05/21/04 1. Gas < 37 U
04~7173 Diesel < 500
0il < 100 U
o-Terphenyl 98.7%

Gas value based on total peaks in the range from Toluene to Cl2.
Diesel value based on the total peaks in the range from Cl2 to C24.
0il value based on the total peaks in the range from C24 to C38.

FORM I



ORGANICS ANALYSIS DATA SHEET
NWTPH-HCID Method by GC/FID
Page 1 of1

Lab Sample ID: LCS-051204
LIMS ID: 04-7157

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: LCS-051204

LAB CONTROL

QC Report No: GP70-Floyd, Snider, McCarthy
Project: Cap Sante Marine Environmental

Matrix: Soil POACSMF
Data Release Authorized: Date Sampled: 05/04/04
Reported: 05/24/04 Date Received: 05/06/04
Date Extracted: 05/12/04 Sample Amount: 10.0 g
Date Analyzed: 05/21/04 14:36 Final Extract Volume: 10 mL
Instrument/Analyst: FID/LJR Dilution Factor: 1.0
Lab Spike
Range Control Added Recovery
Diesel 1220 1500 81.3%

HCID Surrogate Recovery

Results reported in mg/kg

o-Terphenyl

115%

FORM III



ANALYTICAL @
RESOURCES

INCORPORATED
HCID SURROGATE RECOVERY SUMMARY
Matrix: Soil QC Report No: GP70-Floyd, Snider, McCarthy
Project: Cap Sante Marine Environmental
POACSMF
Client ID O-TER TOT OUT
051204MB 91.9% 0
051204LCS 115% 0
GP1-5.0 104% 0
GP1-8.0 101% 0
GP2-10.0 120% 0
GP3-6.0 97.1% 0
GP3-9.0 102% 0
GP4-10.0 102% 0
GP5B-9.0 117% 0
GP6-2.5 107% 0
GP6-5.0 98.7% 0
LCS/MB LIMITS QC LIMITS
(0O-TER) = o-Terphenyl (68-122) (45-136)

Prep Method: SW3550B
Log Number Range: 04-7157 to 04-7173

FORM-II HCID
Page 1 for GP70



ANALYTICAL @
RESOURCES

INCORPORATED
TOTAL HCID RANGE HYDROCARBONS-EXTRACTION REPORT
ARI Job: GP70
Matrix: Soil Project: Cap Sante Marine Environmental
Date Received: 05/06/04 POACSMF
Sample Final Prep
ARTI ID Client ID Amt Vol Basis Date
04-7157-051204MB Method Blank 10.0 g 10.0 mL - 05/12/04
04-7157-051204LCS Lab Control 10.0 g 10.0 mL ~ 05/12/04
04-7157-GP70B GP1-5.0 7.17 g 10.0 mL D 05/12/04
04-7158-GP70C GP1-8.0 7.95 g 10.0 mL D 05/12/04
04-7161-GP70F GP2-10.0 6.29 g 10.0 mL D 05/12/04
04-7163-GP70H GP3-6.0 1.46 g 10.0 mL D 05/12/04
04-7165-GP70J GP3-9.0 6.62 g 10.0 mL D 05/12/04
04-7168-GP70M GP4-10.0 1.29 g 10.0 mL D 05/12/04
04-7171-GP70P GP5B-9.0 1.50 g 10.0 mL D 05/12/04
04-7172-GP70Q GP6-2.5 8.06 g 10.0 mL D 05/12/04
04-7173-GP70R GP6-5.0 6.82 g 10.0 mL D 05/12/04

Basis: D=Dry Weight W=As Received
HCID Extraction Report
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Log of Soil Boring CSMO01

Floyd |Snider
Boring_CSMO1 Date_August 24, 2005 Sheet_ 1 of 1
Job Former Shell Tank Farm Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER Logged By Woltman/Satterberg Weather Sunny, 75 degrees F
Drilled By___Cascade Drilling
Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores
Bottom of Boring 12’ ATD Water Level Depth 9.0
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
SAMPLE 2| MAJOR CONSTITUENT.
SAMPLEID | PID RECOVERY BE ' NON-SOIL SUBSTANCES: Odor Sheen Test
(ppm)| From| To ( 2 : :
staining, sheen, scrap, slag, etc.
—y}
4-inches asphalt over 3-inches crushed base course gravel.
} ML Dark brown, dry, sandy SILT with rounded gravels.
I
2
2
-7 4 Soil transitions from dry to moist.
CSMO01-S1 4.0 50
Z_ CL Gray, moist to wet, silty CLAY.
O
SP Gray, wet, silty SAND with trace gravel.
7
CL Gray, moist to wet, silty CLAY.
[e)
10
Fine fibers of wood and layers of decayed organic matter
to depth of 11 feet.
CSMO01-S2 10.0 [11.8 11
o Y
Bottom of Boring at 12’
13 Note: Water sample CSM01-W1 collected from temporary
well point.
14

Driven Interval
&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM02

Floyd |Snider
Boring_CSMO02 Date_August 24, 2005 Sheet_ 1 of 1
Job Former Shell Tank Farm Due Diligence Job No. POA CSMSHELL

FLOYD | SNIDER Logged By Woltman/Satterberg Weather Sunny, 75 degrees F
Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring 12’ ATD Water Level Depth8.0"
Obs. Well Install. ed Ground Surface Elevation Approx. 12" MLLW
PERTH | e 3| WAJORCONSTITUENT.
=}
SAMPLE ID  |PID RECOVERY BE ) Sheen Test
pm| From| To |0 B =] NON-SOIL SUBSTANCES: Odor,

staining, sheen, scrap, slag, etc.

R— o)
2-inches asphalt over 5-inches crushed base course gravel.
. SW Dark gray to brown, dry to moist, very gravelly SAND.
I
2 SW Dark gray, moist, slightly silty, slightly gravelly SAND.
2
p—
ML Gray to brown, moist, sandy SILT with wood fibers.
1~
CL Dark gray, moist to wet, silty CLAY with abundant wood
fibers.
O
7
<7 Sand lenses and abundant wood debris.
CSM02-S1 8.0 | 8.7 Z
[e)
10
No sand lenses and reduction in organic material below
depth 10 feet.
11
ke | D

Bottom of Boring at 12’

Note: Water sample CSM02-W1 collected from temporary
well point.

13

Driven Interval
&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM03

Floyd |Snider
Boring_CSMO03 Date_August 24, 2005 Sheet_ 1 of 1
Job Former Shell Tank Farm Due Diligence Job No. POA CSMSHELL

FLOYD | SNIDER Logged By Woltman/Satterberg Weather Sunny, 75 degrees F
Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring 12’ ATD Water Level Depth8.0"

Obs. Well Install. Ground Surface Elevation APProx. 12" MLLW

DEPTH DESCRIPTION: color, texture, moisture
SAMPLE MAJOR CONSTITUENT.
SAMPLEID | PID RECOVERY NON-SOIL SUBSTANCES: Odor, Sheen Test
(ppm)| From| To ( :
staining, sheen, scrap, slag, etc.

USCS
Symbol

6-inches asphalt over 6-inches crushed base course gravel.

SW Dark brown to light gray, dry, slightly silty, very gravelly
SAND.

ML Light gray, dry to moist, slightly gravelly, sandy SILT with
wood fibers and faint organic odor.

w

4
7 Faint hydrocarbon odor.

CSM03-S1 40| 5.0

~_—1

CL Gray, moist, silty CLAY.

|
[
-

SP Dark brown to gray, moist to wet, slightly silty, slightly
clayey SAND.

7 CL Dark brown to gray, wet, slightly sandy, silty CLAY with
wood fibers and fuel odor.

CSM03-S2 8.0 9.0

~ 1

No wood fibers below depth 9 feet.

Bottom of Boring at 12’

13 Note: Water sample CSM03-W1 collected from temporary
well point.

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM04

Floyd |Snider
Boring_CSMO04 Date_August 25, 2005 Sheet_ 1 of 1
Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER Logged By Woltman/Satterberg Weather Sunny, 80 degrees F
Drilled By___Cascade Drilling
Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores
Bottom of Boring 12’ ATD Water Level Depth_ 4.5
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
(ppm)| From| To ( 2 : : :
staining, sheen, scrap, slag, etc.
R— o)
Asphalt.
T |SW Brown, dry, silty, very gravelly SAND with scattered wood
. debris.
I
BB CL Dark gray, moist, sandy silty CLAY with large wood chunk
> at depth 1.5 feet.
2
p—
ML Dark gray, wet, sandy clayey SILT with abundant shell
5 f .
CSM04-S1 45| 58 ragments No Sheen
O
7
[e)
SW Dark gray, wet, slightly silty, slightly gravelly SAND with
10 abundant shell fragments and decayed organic odor.
ul Chalky-white inclusion at bottom of sand unit.
1 ML Gray to brown, moist to wet, sandy, clayey SILT with
i .
CSM04-S2 103| 12.0 decayed organic odor.
—— | D-
Bottom of Boring at 12’
13 Note: Water sample CSM04-W1 collected from temporary
well point.
14

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM05

Floyd |Snider
Boring_CSMO05 Date_August 25, 2005 Sheet_ 1 of 1
Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER Logged By Woltman/Satterberg Weather  Sunny, 65 degrees F
Drilled By___Cascade Drilling
Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores
Bottom of Boring 12’ ATD Water Level Depth 9.0
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
SAMPLE 2| MAJOR CONSTITUENT.
SAMPLE ID (P'E:) From| o FECOVERY S E| NON-SOIL SUBSTANCES: Odor, Sheen Test
PP ( staining, sheen, scrap, slag, etc.
—y}
ML 1-inch crushed gravel over brown to gray, dry, sandy SILT
B with wood debris and faint fuel odor.
1
CL Brown to gray, dry to moist, silty CLAY with wood debris.
2
SW Brown to gray, moist to wet, slightly silty, gravelly SAND
with abundant shell fragments.
L1 {3
p—
—— No shell fragments depth 5 feet and 7.5 feet.
CSMO05-S1 50165 Abundant wood debris in soil.
Z 6
7
Abundant shell fragments.
CSM05-S2 8.0/10.0 9 ML Brown to gray, wet, slightly sandy, slightly clayey SILT
with scattered organic material.
—— 10
11
ke | D
Bottom of Boring at 12’
13 Note: Water sample CSM05-W1 collected from temporary
well point.
14

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM06

Floyd |Snider
Boring_CSMO06 Date_August 25, 2005 Sheet_ 1 of 1
Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER Logged By Woltman/Satterberg Weather  Sunny, 70 degrees F
Drilled By___Cascade Drilling
Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores
Bottom of Boring 12’ ATD Water Level Depth9.5"
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
SAMPLE 2| MAJOR CONSTITUENT.
SAMPLEID | PID RECOVERY BE ' NON-SOIL SUBSTANCES: Odor Sheen Test
(ppm)| From| To ( 2 : :
staining, sheen, scrap, slag, etc.
R— o)
SW Brown to black, dry, gravelly SAND with black stain and
I odor.
GP White to light gray, dry, sandy, angular GRAVEL.
1
CL Dark brown, dry to moist CLAY with wood fibers.
\ [ / SW Light to dark brown-gray, moist, silty SAND with shell
2 fragments.
CSMO06-S1 1.6 |3.0
— 3 Decayed wood observed in soil.
SW Dark gray, wet, slightly clayey, silty, gravelly SAND with
p—— decayed organic material.
1~
O
7
CL Dark gray to brown, moist, slightly sandy, silty CLAY with
I I decayed wood debris and pockets of organic material.
[e)
10
CL Dark olive-green to gray, moist CLAY
Rk
ke | D
Bottom of Boring at 12’
13 Note: Water sample CSM06-W1 collected from temporary
well point.
14

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM07

Floyd |Snider
Boring_CSMO07 Date_August 25, 2005 Sheet_ 1 of 1
Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER Logged By Woltman/Satterberg Weather Sunny, 80 degrees F
Drilled By___Cascade Drilling
Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores
Bottom of Boring 12’ ATD Water Level Depth_4.0"
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
SAMPLE 2| MAJOR CONSTITUENT.
SAMPLE ID (P'E:) From| o FECOVERY S E| NON-SOIL SUBSTANCES: Odor, Sheen Test
PP ( staining, sheen, scrap, slag, etc.
0
12-inches concrete slab over crushed base course gravel
T over clean SAND (Tank Fill).
1
2
2
[] SW Gray, wet, gravelly SAND with trace silty clay layers and
faint fuel odor (Tank Fill).
1~
O
7
CSMO07-S1 8.0195 Strong fuel odor in sample. Sheen on Sample
[e)
10
11
ke | D
Bottom of Boring at 12’
13 Notes:
1) Water sample CSM07-W1 collected from temporary
well point.
2) Upper four feet of soil removed by Vac-Truck due to
14 close proximity of boring to underground fuel tanks.

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM08

Floyd |Snider

Boring CSM08 Date_August 25, 2005 Sheet__1 of 1
Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER |Logged ByWoltman/Satterberg weather —Sunny, 80 degrees F

Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe

Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring 6’ (See Note 2) ATD Water Level Depth_4.0"

Obs. Well Install. Ground Surface Elevation APProx. 12" MLLW

DEPTH DESCRIPTION: color, texture, moisture
SAMPLE

MAJOR CONSTITUENT.
SAMPLEID |PID RECOVERY! . Sheen Test
opm)| From| To 7 NON-SOIL SUBSTANGES: Odor,

staining, sheen, scrap, slag, etc.

USCS
Symbol

2-inches asphalt over 4-inches crushed base course.

SW Light gray, dry to moist, gravelly SAND (Tank Fill) with
1 light fuel odor.

Clay lense in recovered sample.

w

ML Gray, wet, sandy SILT with shell fragments and strong
fuel odor.

CSM08-S1 40| 57 5

Bottom of Boring at 6’

Notes:

1) Water sample CSMO08-W1 collected from temporary

well point.

2) Boring stopped at depth 6 feet due to presence of buried
concrete slab.

[e ]

13

Driven Interval
&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM09

Floyd |Snider
Boring_CSMO09 Date_August 25, 2005 Sheet_ 1 of 1
Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER Logged By Woltman/Satterberg Weather Sunny, 80 degrees F
Drilled By___Cascade Drilling
Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores
Bottom of Boring 12’ ATD Water Level Depth9.5"
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
SAMPLE 2| MAJOR CONSTITUENT.
SAMPLE ID (P'E:) From| o FECOVERY S E| NON-SOIL SUBSTANCES: Odor, Sheen Test
PP ( staining, sheen, scrap, slag, etc.
0
12-inches concrete slab over crushed base course gravel.
1
2
2
— /]
SP Gray, moist, clayey, very silty SAND with shell fragments,
decayed organic matter, and fuel odor.
1~
AV4
3-inch, gray, silty clay layer with organic material
O
7
SP Gray to black, slightly silty SAND with abundant shell
p—— fragments. Strong fuel odor in sample.
CSMO09-81 8.0 |10.0 9
110
ML Dark gray, moist, clayey SILT with trace organic matter and
light fuel odor.
CSMO09-S2 10.0{12.0 11
bl 1 2.
Bottom of Boring at 12’
13 Notes:
1) Water sample CSM09-W1 collected from temporary
well point.
2) Upper four feet of soil removed by Vac-Truck due to
14 close proximity of boring to underground fuel tanks.

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM10

FLOYD | SNIDER

Floyd |Snider
Boring CSM10 Date_August 25, 2005 Sheet

1 of 2

Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL

Logged By Woltman/Satterberg Weather Sunny, 80 degrees F
Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe

Sampling Method _Direct Push, 4-Ft Cores

Obs. Well Install.

Ground Surface Elevation Approx. 12° MLLW

Bottom of Boring 16’ ATD Water Level Depth_See Note 3

DEPTH — | DESCRIPTION: color, texture, moisture
SAMPLE B8] MAJOR CONSTITUENT.
(&)
SAMPLEID | P | | 7o FECOVERY S E| NON-SOIL SUBSTANCES: Odor, Sheen Test
ppm)| From) To A7 staining, sheen, scrap, slag, etc.
0
12-inches concrete slab over crushed base course gravel.

1

2

2

— 4

> 5
[
>
Q
(5]
(0]
o
(0]

B_ O
1S
©
(%]
2

7

p—— 8

> e}
o
>
Q
[
0]
o
(0]

= 10
1S
©
(%]
o

z 11

VB

CL Dark brown to olive gray, moist, slightly silty CLAY with
CSM10-S1 12.0|13.0 abundant shells and strong fuel odor. Sheen on Sample
r 1313
14

Driven Interval

&—— Recovery

®——— Subsample for Analysis

Notes:

1) Water sample CSM010-W1 collected from temporary
well point.

2) Upper four feet of soil removed by Vac-Truck due to
close proximity of boring to underground fuel tanks.

3) Water table depth not available due to no recovery in top
12 feet of boring.




Log of Soil Boring CSM10

Floyd |Snider
Boring_CSM10 DateAugust 25, 2005 Sheet 2 of 2
Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER Logged By Woltman/Satterberg Weather  Sunny, 80 degrees F
Drilled By___Cascade Drilling
Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores
Bottom of Boring 16’ ATD Water Level Depth_See Note 3
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
(pom)| From| To ( o) W - Doon
staining, sheen, scrap, slag, etc.
15 CL Dark brown to olive gray, moist, slightly silty CLAY with
abundant shells and strong fuel odor.
16
Bottom of Boring at 16’
17
Notes:
1) Water sample CSM010-W1 collected from temporary
well point.
18 2) Upper four feet of soil removed by Vac-Truck due to
close proximity of boring to underground fuel tanks.
3) Water table depth not available due to no recovery in top
12 feet of boring.
19
20
21
2
23
24
25
26
2/
28
29

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM11

Floyd |Snider

Boring CSM11 Date_August 25, 2005 Sheet__1 of 1
Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER |Logged ByWoltman/Satterberg weather —Sunny, 80 degrees F

Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring 12’ ATD Water Level Depth9.5"
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
SAVPLEID | PID RECOVERY Z S| NON.SI SUBSTANGES: Odor, Sheen Tes
(ppm)| From| To ( < staining, sheen, scrap, slag, etc"
()

Concrete slab.

Crushed base course gravel.

SW Light to dark gray, moist, slightly silty SAND with
2 scattered gravel and abundant shell fragments.

SP Light gray to brown, moist, silty SAND with silt inclusions,
organic matter, and scattered shell fragments.

:7 4
No Sheen

w

CSM11-81 40 53
1~
11 \Z
ML Dark gray, moist to wet, slightly sandy, clayey SILT with
6 shell fragments and decayed organic matter.
Strong fuel odor.
7
ML- Dark gray, moist to wet, slightly sandy, clayey SILT with
SW layers of wet, gray, silty SAND and decayed wood debris.
9 Very strong fuel odor. Sheen observed on water within
CSM11-S2 8.0 1103 soil sample interval.
10

ML Dark gray, moist to wet, slightly sandy, clayey SILT with
shell fragments and decayed organic matter.

Bottom of Boring at 12’

13 Notes:
1) Water sample CSM11-W1 collected from temporary
well point.

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM12

Floyd |Snider

Boring CSM12 Date_August 26, 2005 Sheet__1 of 1
Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER |Logged ByWoltman/Satterberg weather —Sunny, 65 degrees F

Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe

Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring 12’ ATD Water Level Depth_4.0"

Obs. Well Install. Ground Surface Elevation APProx. 12" MLLW

DEPTH DESCRIPTION: color, texture, moisture
SAMPLE

MAJOR CONSTITUENT.
SAMPLEID |PID RECOVERY! . Sheen Test
opm)| From| To 7 NON-SOIL SUBSTANGES: Odor,

staining, sheen, scrap, slag, etc.

USCS
Symbol

Asphalt with abundant gravel.

SW Light brown to gray, moist to wet, slightly silty, gravelly
1 SAND.

w

M

-

Light gray to brown, wet, sandy SILT.

CSM12-81 501 6.0

[e ]

Wood fibers present in recovered soil.

=410 3-inch layer of black sand with wood debris and oil odor.

CSM12-S2 10.0| 11.0 Sheen on Sample

Bottom of Boring at 12’

13 Notes:
1) Water sample CSM12-W1 collected from temporary
well point.

Driven Interval
&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM13

Floyd |Snider

Boring CSM13 Date_August 26, 2005 Sheet__1 of 1
Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER |Logged ByWoltman/Satterberg weather —Sunny, 65 degrees F

Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring 12’ ATD Water Level Depth_4.0"
Obs. Well Install. ed Ground Surface Elevation Approx. 12" MLLW
PERTH | e 3| WAJORCONSTITUENT.
=}
SAMPLE ID  |PID RECOVERY BE ) Sheen Test
pm| From| To |0 B =] NON-SOIL SUBSTANCES: Odor,

staining, sheen, scrap, slag, etc.

— ()
SW Light brown to gray, dry, silty, very gravelly SAND.
1 R
SW Dark gray, moist to wet, slightly silty to silty SAND with
abundant shell fragments.
2

w

SW Brown, wet, slightly silty, slightly gravelly SAND with
e scattered wood fibers and lenses of fine gray sand.

CSM13-81 50| 55 Eg

7
[e)
10 Faint petroleum odor and large wood debris.
CL Dark gray to olive, moist, silty CLAY with scattered organic
CSM13-S2 105|115 11 debris and scattered shell fragments.

Bottom of Boring at 12’

13 Notes:
1) Water sample CSM13-W1 collected from temporary
well point.

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring CSM14

Floyd |Snider
Boring_CSM14 Date_August 26, 2005 Sheet_ 1 of 1
Job Cap Sante Marine Phase 2 Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER Logged By Woltman/Satterberg Weather  Sunny, 70 degrees F
Drilled By___Cascade Drilling
Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores
Bottom of Boring 12’ ATD Water Level Depth_ 4.5
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
SAMPLE 2| MAJOR CONSTITUENT.
SAMPLE ID (P'E:) From| o FECOVERY S E| NON-SOIL SUBSTANCES: Odor, Sheen Test
PP ( staining, sheen, scrap, slag, etc.
— ()
SW Light brown to gray, dry, silty, very gravelly SAND.
. 2-inch sandy silt layer.
I SP Dark gray, dry to moist SAND with black clay inclusions,
silt lenses, and abundant shell fragments.
2
2
p—— /-
—— v - - - - -
ML Dark gray, moist, sandy SILT with organic inclusions and
- interbedded layers of sand with shell fragments.
CSM14-S1 431 6.0
— 1 | O
7
[e)
10 CL Dark gray, moist, silty CLAY.
11
ke | D
Bottom of Boring at 12’
13 Notes:
1) Water sample CSM14-W1 collected from temporary
well point.
14

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring SHL01

Floyd |Snider
Boring_SHLO1 Date_August 24, 2005 Sheet_ 1 of 1
Job Former Shell Tank Farm Due Diligence Job No. POA CSMSHELL
FLOYDI|SNIDER Logged By Woltman/Satterberg \WeatherSunny, 65 degreesF
Drilled By___Cascade Drilling
Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores
Bottom of Boring 12’ ATD Water Level Depth-4.9"
Obs. Well Install. Ground Surface Elevation Approx. 12° MLLW
DEPTH — | DESCRIPTION: color, texture, moisture
SAMPLE $8| MAJOR CONSTITUENT
SAMPLEID 1 PD | | 1, [RECOVERY S E| NON-SOIL SUBSTANCES: Odor, Sheen Test
(ppm)) From | To ( staining, sheen, scrap, slag, etc.
= 0
] SW Light brown, dry, silty, gravelly SAND with angular debris.
L 4 FILL.
1
2
2
p—
Avd
1 | ©
GW-|  Gray, moist to wet, SAND with varrying amounts of gravel,
GM abundant shells, and scattered wood debris.
7
SHL01-S1 80| 85 EZ ° Slight gas/diesel odor at top of sample. No Sheen
[e)
Contact with olive-green, sandy SILT at bottom of
1110 recovered soil.
11
ke (>
Bottom of Boring at 12’
13 Note: Water sample SHLO1-W1 collected from temporary
well point.
14

Driven Interval
&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring SHL02

FLOYD | SNIDER

Obs. Well Install.

Floyd |Snider
Boring_SHLO2 Date_August 24, 2005 Sheet_ 1 of 1
Job Former Shell Tank Farm Due Diligence Job No. POA CSMSHELL

Logged By Woltman/Satterberg \WeatherSunny, 70 degreesF
Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe

Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring 12’ ATD Water Level Depth_ 4.5
Ground Surface Elevation Approx. 12" MLLW

DEPTH S DESCRIPTION: color, texture, moisture
SAMPLE 2| MAJOR CONSTITUENT.
SAMPLEID 1 PD | | 1, [RECOVERY BE| NON-SOIL SUBSTANCES: Ocor, Sheen Test
(ppm)) From | To A7 staining, sheen, scrap, slag, etc.
R— o)
sSwW Light brown to gray, dry, gravelly SAND with scattered brick
4 and shell fragments. Light fuel odor.
1
SP Light brown, dry, silty SAND.
2
SM Light to dark brown-gray, moist, silty SAND.
1+ 3
ViE
Diesel odor in sample.
SHLO02-S1 40| 5.0 v P
/N .
7 SM|  Dark gray to black, wet, slightly gravelly SAND with shell
SHL02-S2 50| 6.0 Z fragments. Strong diesel odor.
| O
7
7 SM- Dark gray, wet, silty, clayey SAND grading to gray, silty
SHL02-S3 80| 95 ML CLAY. Slight odor in sample.
Z 9
SW Light gray, wet, gravelly SAND with shell fragments.
10 Slight odor in soil.
11
e {0
Bottom of Boring at 12’
13 Note: Water sample SHL02-W1 collected from temporary

well point.

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring SHL03

Floyd |Snider
Boring_SHLO3 Date_August 24, 2005 Sheet_ 1 of 1
Job Former Shell Tank Farm Due Diligence Job No. POA CSMSHELL

FLOYD | SNIDER |togged By Woltman/Satterberg Weather Sunny, 70 degreesF
Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring 12’ ATD Water Level Depth9.5"
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
SAVPLEID | PID RECOVERY Z S| NON.SI SUBSTANGES: Odor, Sheen Tes
(ppm)| From| To ( < staining, sheen, scrap, slag, etc“
e ()

SW Light brown to gray, gravelly SAND with shell fragments.

4 CL Light brown, dry, slightly sandy, silty CLAY with trace gravel.

SW Light brown, dry, slightly silty, slightly gravelly SAND with
— shell fragments.

) g /1
ML Brown, dry, clayey SILT with some sand, large gravels,

L | | shell fragments, and brown reduced veins of organic matter.

w

SHL03-S1 40| 55

7 SW|  Dark gray, wet, slightly gravelly SAND with abundant shell

SHL03-S2 55| 6.2
6 fragments.

INATT—

| ML Dark gray, wet, clayey SILT with trace sand. Fuel odor

on soil.
7
SP Dark gray, wet, slightly gravelly to gravelly SAND with
=T 8 abundant shell fragments.
[e)
10

ML Dark gray, wet slightly clayey, sandy SILT.

Bottom of Boring at 12’

13 Note: Water sample SHL03-W1 collected from temporary
well point.

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring SHL04

Floyd |Snider
Boring_SHL04 Date_August 24, 2005 Sheet_ 1 of 1
Job Former Shell Tank Farm Due Diligence Job No. POA CSMSHELL
FLOYD | SNIDER Logged By Woltman/Satterberg Weather Sunny, 75 degrees F
Drilled By___Cascade Drilling
Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores
Bottom of Boring 12’ ATD Water Level Depth8.0"
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
SAMPLE 2| MAJOR CONSTITUENT.
SAMPLE ID (P'E:) From| o FECOVERY S E| NON-SOIL SUBSTANCES: Odor, Sheen Test
PP ( staining, sheen, scrap, slag, etc.
R— o)
SW Light gray to brown, dry, silty, gravelly SAND.
1
GW-| Light gray, dry, silty, sandy GRAVEL.
GM
1 2
CL Light to dark brown, moist, slightly sandy, silty CLAY
with scattered gravel.
SHL04-S1 20| 35
3
p—
No Sheen
1~
SP Brown to gray, moist, clayey, gravelly SAND with shell
fragments. Slight fuel odor.
O
7
ML Brown to gray, moist to wet, clayey SILT with some sand,
shell fragments, and decaying wood. Fuel/petroleum
. odor on soil.
No Sheen
[e)
SP Gray, wet SAND. Fuel/petroleum odor on sample.
SHL04-S2 9.5|10.5 Z 10
11
e {0
Bottom of Boring at 12’
13 Note: Water sample SHL04-W1 collected from temporary
well point.
14

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring SHL05

Floyd |Snider
Boring_SHLO5 Date_August 24, 2005 Sheet_ 1 of 1
Job Former Shell Tank Farm Due Diligence Job No. POA CSMSHELL

FLOYD | SNIDER Logged By Woltman/Satterberg Weather Sunny, 75 degrees F
Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring 12’ ATD Water Level Depth9.0"

Obs. Well Install. Ground Surface Elevation APProx. 12" MLLW

DEPTH DESCRIPTION: color, texture, moisture
SAMPLE

MAJOR CONSTITUENT.
SAMPLEID |PID RECOVERY! . Sheen Test
opm)| From| To 7 NON-SOIL SUBSTANGES: Odor,

staining, sheen, scrap, slag, etc.

USCS
Symbol

SW Light brown, dry, silty, gravelly SAND with trace shell
T fragments.

Abundant shell fragments.

ML Light gray, dry, sandy SILT with black banding. Fuel odor
on black bands.

SHL05-S1 20| 35

=
w

GW Dark gray, dry, sandy GRAVEL with shell fragments. Fuel
odor on sample.

CL Gray to olive-green, moist, sandy, silty CLAY with shell
5 fragments. Slight fuel odor on sample.

SHL05-S2 44| 6.2 No Sheen

Large wood fragment at depth 5.4 feet.

Heavy fuel odor at depth 5.9 feet.

SwW Gray, moist to wet, slightly silty, gravelly SAND with clay
inclusions and scattered shell fragments.

[e ]

SHL05-S3 8.0 [10.0 VA Slight to strong fuel odor throughout sample. No Sheen

Bottom of Boring at 12’

13 Note: Water sample SHL05-W1 collected from temporary
well point.

Driven Interval

&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring SHL06

Floyd |Snider
Boring_SHL06 Date_August 26, 2005 Sheet_ 1 of 1
Job Former Shell Tank Farm Due Diligence Job No. POA CSMSHELL

FLOYD | SNIDER Logged By Woltman/Satterberg Weather Sunny, 70 degrees F
Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring 12’ ATD Water Level Depth 9.0
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
SAMPLE 2| MAJOR CONSTITUENT.
SAMPLE ID (P'E:) From| o FECOVERY S E| NON-SOIL SUBSTANCES: Odor, Sheen Test
PP ( staining, sheen, scrap, slag, etc.
R— o)
SP 3-inches gravel over dark brown, dry, silty, gravelly SAND.
. ML Dark brown to gray, dry, slightly clayey, slightly sandy SILT
! with trace gravel.
2 6-inch layer of light brown, dry, poorly graded sand.
ML Gray, moist to wet, sandy SILT with increasing clay content
= 3 at bottom of unit.
——
SHL06-S1 4.0 6.0
—| ©
SP Dark gray, wet, slightly silty SAND with abundant shell
fragments.
1| 7
. SP Light to dark gray, wet SAND with abundant shell fragments.
[e)
10
11
b 1
Bottom of Boring at 12’
13 Note: Water sample SHLO6-W1 collected from temporary
well point.
14

Driven Interval
&—— Recovery

®——— Subsample for Analysis




Log of Soil Boring SHL07

Floyd |Snider
Boring_SHLO7 Date_August 26, 2005 Sheet_ 1 of 1
Job Former Shell Tank Farm Due Diligence Job No. POA CSMSHELL

FLOYD | SNIDER Logged By Woltman/Satterberg Weather Sunny, 70 degrees F
Drilled By___Cascade Drilling

Drill Type/Method _Geoprobe
Sampling Method _Direct Push, 4-Ft Cores

Bottom of Boring 12’ ATD Water Level Depth9.5"
Obs. Well Install. Ground Surface Elevation Approx. 12" MLLW
DEPTH S DESCRIPTION: color, texture, moisture
SAVPLEID | PID RECOVERY Z S| NON.SI SUBSTANGES: Odor, Sheen Tes
(ppm)| From| To ( < staining, sheen, scrap, slag, etc"
e ()

SW 3-inches sandy GRAVEL over 3-inches dry, brown, silty
SAND with gravel over 6-inches dry, light brown, gravelly
SAND.

SP Dark gray, moist, slightly gravelly SAND with silty clay
inclusions.

w

ML Dark gray, moist to wet, slightly clayey, sandy SILT.

SHL07-S1 40| 51 Z

SP Dark gray, wet, slightly gravelly, SAND with abundant shell
fragments and silt inclusions.

[e ]

Bottom of Boring at 12’

13 Note: Water sample SHLO7-W1 collected from temporary
well point.

Driven Interval
&—— Recovery

®——— Subsample for Analysis
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DREDGE MATERIAL CHARACTERIZATION
CAP SANTE MARINA
ANACORTES, WASHINGTON

1.0 INTRODUCTION

This report presents the results of the Dredged Material Management Program
(DMMP) sediment characterization performed at the Cap Sante Marina (Cap
Sante) located in Anacortes, Washington (Figure 1). The purpose of this study is
to characterize the sediments proposed to be removed by dredging at the site
relative to the DMMP chemical, biological toxicity, and bioaccumulation criteria
for deposit at the DMMP-designated Rosario Strait open water disposal site.
This characterization of proposed dredge material is necessary to complete the
permitting for the dredging project.

To complete the dredge material characterization of Cap Sante, sediment core
samples were collected from each of the twelve Dredge Material Management
Units (DMMUs) designated in the project Sampling and Analysis Plan (Hart
Crowser, 1998; Figure 2). Composite samples representative of each of the
twelve DMMUs were analyzed for DMMP-specified chemical, conventional, and
grain size parameters. Additionally, as the result of marginal Screening Level (SL)
exceedences of select Polycyclic Aromatic Hydrocarbons (PAHSs) in a single
DMMU (C8), biological toxicity testing was performed on sediment samples
from that DMMU. Further, bioaccumulation testing was performed on
composite samples representative of the nine DMMUs exceeding the DMMP-
Bioaccumulation Trigger (BT) value for tributyltin.

The results of this dredge material characterization show that the proposed Cap
Sante dredge materials meet the chemical, biological toxicity, and
bioaccumulation suitability criteria for open-water disposal. Biological toxicity
testing results indicate that the chemical SL exceedences detected in DMMU C8
do not result in significant toxicity to marine test organisms. Bioaccumulation
testing shows that significant biological accumulation effects are not likely to
result from exposure to the dredged materials exceeding the tributyltin BT.

This sediment characterization program was performed in accordance with the
DMMP-approved Sampling and Analysis Plan (SAP; Hart Crowser, 1998) and
Sampling Plan Addendum (Addendum; Hart Crowser, 1999) prepared for this
project. Sediment sampling, handling, and analysis were conducted in general
accordance with the protocols established by the DMMP (1998), Puget Sound
Estuary Program (PSEP, 1989a, 1989b, and 1989c), and US Environmental

Hart Crowser
4974
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Protection Agency (EPA, 1983a, 1983b, 1986, 19913, 1991b, and 1991¢), as
specified in the SAP and Addendum.

1.1 Background Information

The Port of Anacortes proposes to perform maintenance and navigational
dredging at the Cap Sante Marina (Cap Sante) located on the eastern shoreline
of the City of Anacortes (Figure 1). The project design elevation for Cap Sante is
-12 feet Mean Lower Low Water (MLLW). Presently, the current mudline of
much of the central basin of the marina lies between elevations -8 and -13 feet
MLLW; whereas, along the boundaries of the marina, sediments comprising the
dredge prism range up to 14 feet in thickness. The proposed dredge project will
be conducted in two phases. The initial phase will be maintenance dredging of
the southern marina basin. The second phase will be performed in the northern
portion of the marina basin and along the marina boundaries. The estimated
volume of dredge material is approximately 345,000 cubic yards (cy). The
preferred disposal option for this project is the DMMP-designated Rosario
Straight unconfined open-water site.

2.0 SEDIMENT SAMPLING AND ANALYSIS

2.1 Sample and Survey Location Control

Sampling locations for this study were selected to provide adequate spatial
coverage of the proposed dredge prism material located within each of the
twelve DMMUs identified for the project. Samples collected were intended to
be representative of the sediment conditions of the dredge prism. In total, 47
locations within the project area were sampled as shown on Figure 2. Proposed
sampling location C1-04 was not sampled due to foul weather conditions.
Subsequently, sediment representative of C1-04 was not included in the

. composite analysis of DMMU C1

Sediment sampling was accomplished using the hand coring methodology
described in the SAP. Initial sediment sampling was performed on February 17-
23, 1999. Re-sampling for the purpose of collecting bioaccumulation test
sediments was performed on January 12-14, 2000. A summary of field sampling
results is presented in Table 1.

The sampling locations were surveyed using an on-board Differential Global
Positioning System (GPS). Latitude and longitude coordinates for the sampling
locations are presented in Table 1 Based on poor GPS coverage, several

Hart Crowser
}-4974

Page 2



sampling locations were hand surveyed using known points identified on a
scaled map of the site.

2.2 Sediment Sampling, Handling, and Analysis

Upon retrieval of the sediment core samples, the acceptability of each core was
assessed relative to the criteria established in the SAP. After acceptance, the
core samples were logged and subsampled in the field. The composite samples
were processed upon collection of the core sections contributing to each

composite.

Processing of the sediment core samples consisted of opening the core sampler
longitudinally and removing material representing the desired sample interval.

~ After removal, material from each interval was placed into a designated stainless

steel bowl for homogenization. Composite samples were created by
homogenizing equal proportions of sediment from the respective core locations
included in each composite. The sample compositing scheme used in this
dredge material characterization study is presented in Table 2.

Once a given composite sample was retrieved, the sediment was well-
homogenized before transfer to a specific sample container. After filling, sample
containers were placed in a cooled ice chest for transport to the analytical
laboratory under chain of custody procedures described in the SAP. Composite
samples were analyzed for the DMMP chemicals of concern, including: metals,
pore water tributyltin, semivolatile organics, chlorinated hydrocarbons,
phthalates, phenols, volatile organics, pesticides, polychlorinated biphenyls
(PCBs), and other miscellaneous extractables. Additionally, the sediment samples
were analyzed for sediment conventionals and grain size. Sediment chemical
analysis was performed by MultiChem Analytical Services and Columbia
Analytical Services. Grain size analysis was performed by Hart Crowser. For the
purposes of this investigation, only the composite samples representative of the
proposed dredge material were collected and submitted for analysis, consistent
with the DMMP-approved SAP.

Subsamples submitted for analysis of volatile and sulfide compounds were
collected directly from the sediment sampler prior to homogenization. Volatile

and sulfide subsamples are summarized in Table 2.

2.2.1 Biological Toxicity Testing

Based on the results of the chemical analysis, DMMP-speciﬁed biological toxicity
testing was initiated on the composite sample collected from DMMU C8 during
the initial round of sampling. Biological toxicity testing was performed by

Hart Crowser
4974
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Parametrix, Inc. Reference sediments for the biological toxicity testing were
collected from Carr Inlet, Washington, by Bio-Marine Services.

2.2.1_Bioaccumulation Testing

As the result of tributyltin BT exceedences in DMMUs C1, C2, C6, C7, C8, C9,
C10, C11, and C12, bioaccumulation testing was performed. Additional
sediment was collected from Cap Sante in accordance with the project SAP and
Addendum following the procedures described above. Sediment core samples
were collected from the nine DMMUs containing sediments exceeding the
tributyltin BT. Core samples were collected from the sampling locations
established by the initial round of field work (Figure 2). Two test composite
samples (COMP-1 and COMP-2) were created by mixing equal portions of

~ sediment from DMMUs with pore water tributyltin concentrations less than 0.3

ug/L (C2, C6, C8, C9, C11, and C12) and greater than 0.3 pg/L (C1, C7, and
C10) as shown on Figure 3. Composite test samples were submitted to Battelle
Marine Sciences Laboratory for the bioaccumulation testing program described
in the Addendum. Upon completion of the bioaccumulation test, tissue samples
were transferred from Battelle to Columbia Analytical for analysis under the
chain of custody procedures described in the SAP.

3.0 SEDIMENT PHYSICAL CHARACTERISTICS

Descriptions of the sediment core samples were recorded in the field. Discrete
core sample descriptions are presented in Table 3.

Grain size distribution was determined for each composite sample following
PSEP protocols. After analysis, the sample was classified in accordance with the
Unified Soil Classification (USC) System. A summary of grain size results is
presented in Table 4. Sediments composing the proposed dredge prism range
from clayey Silt to slightly clayey, slightly gravelly Silt.

4.0 SEDIMENT CHEMICAL ANALYSIS RESULTS

4.1 Data Validation

Overall, the Data Quality Objectives (DQOs), as set forth in the Project Plan
(Hart Crowser, 1998), were met, and the data for this project are acceptable for
use as reported. No results were rejected as a result of the QA/QC review;
therefore, data for this project are 100 percent complete.

Hart Crowser
14974
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A detailed chemical data quality review and laboratory certificates of analysis are
presented in Appendix A. Results of the sediment chemical analysis, compared
to DMMP chemical criteria are presented in Table 5.

4.2 Metals

Seven of the nine metals analyzed for were detected in twelve composite
sediment samples. However, concentrations did not exceed DMMP Screening
Levels (SL). Antimony and silver were not detected in the composite sediment

samples.

4.3 Pore Water Tributyltin

Tributyltin was detected in the pore water of the twelve composite sediment
samples initially analyzed. Concentrations exceeded DMMP SL and BT values in
nine of the twelve samples. The SL and BT were not exceeded in composite
samples C3, C4, and C5.

Pore water tributyltin was detected above the SL and BT in the two composite
samples collected for bioaccumulation testing (Comp-1 and Comp-2).

4.4 Pesticide/PCBs

Neither pesticides nor PCBs were detected in the composite sediment samples
analyzed.

4.5 Low Molecular Weight Polycyclic Aromatic Hydrocarbons (LPAHSs)

Concentrations of LPAH compounds analyzed were detected in at least one of
the composite sediment samples analyzed. The concentration of phenanthrene
in composite sediment sample C8 exceeded its SL.

4.6 High Molecular Weight Polycyclic Aromatic Hydrocarbons (HPAHSs)

Concentrations of HPAH compounds analyzed were detected in at least one of
the composite sediment samples analyzed. The concentrations of chrysene,
fluoranthene, pyrene, and total HPAHs exceeded their respective SL in
composite C8.

4.7 Phenols

Five phenol constituents were detected in the composite sediment samples,
however, the concentrations were below their respective SL.

Page 5
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4.8 Phthalates

Four of the six phthalate compounds analyzed for were detected in the twelve
composite sediment samples analyzed. No phthalates exceeded their respective

SL.

4.9 Semivolatile Organic Compounds

Benzoic acid, benzyl alcohol, and dibenzofuran were detected in at least one
composite sediment sample. However, concentrations of these detected
constituents were below their respective SL.

4.10 Volatiles Organic Compounds

No volatile constituents were detected in the composite sediment samples
analyzed.

5.0 SEDIMENT BIOLOGICAL TOXICITY TESTING RESULTS

Sediment biological toxicity testing consisted of bioassays conducted on one test
sediment (representative of DMMU 8) and one reference sediment using
amphipod, Ampelisca abdita; the larvae of a purple sea urchin,
Strongylocentrutus purpuratus, and the benthic dwelling polychaete worm,
Neanthes arenaceodentata. These tests were conducted in accordance with the
DMMP guidance on sediment characterization.

5.1 Data Validation

With the exception explained below, the overall Data Quality Objectives
(DQOs), as set forth in the project SAP, were met. The data for this project are
considered acceptable for use as reported. No results were rejected as the

outcome of the QA/QC review.

Due to limited test organism availability and time constraints on the collection of
appropriate reference sediment samples, the Amphipod and juvenile Polychaete
bioassay testing was initiated two days beyond the DMMO holding time
guidance of 56 days. Communications with the DMMO on this issue resulted in
the agency approval of the delayed start time. Based on the quality review of
data, these data are considered to be of acceptable quality and usable for open-
water disposal suitability determination.

A detailed data quality review and the Parametrix biological toxicity testing
results report are presented in Appendix B. A summary of biological testing

Page 6
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results compared to DMMP sediment quality guidelines is presented in Tables 5,
6, and 7.

5.2 10-Day Amphipod Acute Mortality Test (Ampelisca abdita)

Amphipod bioassay testing was performed on one Cap Sante composite
sediment sample C8, one reference sediment, and one clean, negative control
sediment using Ampelisca abdita. The results of this bioassay were interpreted '
relative to the DMMP Tier |ll Biological Testing Interpretive Criteria for dispersive
disposal sites and summarized in Table 6. Results of the 10-day amphipod test
show that sediments represented by composite sample C8 meet the DMMP
suitability criteria for open-water disposal.

5.3 20-Day Juvenile Infaunal Growth Test (Neanthes arenaceodentata)

Juvenile infaunal growth testing was performed on one Cap Sante composite
sediment sample C8, one reference sediment, and one clean, negative control
sediment using Neanthes arenaceodentata. The results of this bioassay were
interpreted relative to the DMMP Tier lll Biological Testing Interpretive Criteria
for dispersive disposal sites and summarized in Table 7. Results of the 20-day
Juvenile infaunal growth test show that sediments represented by composite
sample C8 meet the DMMP suitability criteria for open-water disposal.

5.4 Sediment Larval Test (Strongylocentrutus purpuratus)

Sediment larval testing was performed on one Cap Sante composite sediment
sample C8, one reference sediment, and one clean, negative control sediment
using Strongylocentrutus purpuratus. The results of this bioassay were
interpreted relative to the DMMP Tier llI Biological Testing Interpretive Criteria
for dispersive disposal sites and summarized in Table 8. Results of the sediment
larval test show that sediments represented by composite sample C8 exceed the
numerical criteria for a 2-hit failure; however, the test results are not significantly
different from the reference sediment test. In this case, the test sediment is
considered to meet the DMMP suitability criteria for open-water disposal.

6.0 SEDIMENT BIOACCUMULATION TESTING RESULTS

Bioaccumulation testing consisted of a long-term exposure to sediments using
adult bivalve, Macoma nasuta, and an adult polychaete, Nephtys caecoides,
after which organism tissues were analyzed for tributyltin. Two test composite
samples (COMP-1 and COMP-2) were created by mixing equal portions of
sediment from DMMUs with pore water tributyltin concentrations less than 0.3
ug/L (C2, C6, C8, C9, C11, and C12) and greater than 0.3 pg/L (C1, C7, and
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C10) as shown on Figure 3. The protocol is based on the EPA-approved
methodology and guidance from the U.S. Army Corps of Engineers (Corps).

6.1 Data Validation

The overall DQOs, as set forth in the Addendum, were met. The data for this
project are considered acceptable for use as reported. No results were rejected

as the outcome of the QA/QC review.

A detailed data quality review and the Batelle bioaccumulation testing results
report are presented in Appendix C. Analytical results of the bioaccumulation
testing tributyltin analysis are presented in Table 9. A summary of
bioaccumulation testing results compared to DMMP sediment quality guidelines
is presented in Table 10.

6.2 45-Day Adult Bivalve Test (Macoma nasuta)

Adult bivalve bioaccumulation testing was performed on two Cap Sante
composite sediment samples Comp-1 and Comp-2 and one reference sediment
using Macoma nasuta. The results of this bioaccumulation test were interpreted
relative to the DMMP Tier Ill Biological Testing Interpretive Criteria and
summarized in Table 10. Results of the 45-day adult bivalve bioaccumulation
test show that tributyltin did not accumulate at concentrations greater than the
DMMP-specified target tissue concentration guidelines. Additionally, average
tissue concentrations were determined to be significantly less than the action
level. As a result, sediments represented by composite samples Comp-1 and
Comp-2 are determined to meet the DMMP suitability criteria for open-water
disposal.

6.3 45-Day Adult Polychaete Test (Néphtys caecoides)

Adult polychaete bioaccumulation testing was performed on two Cap Sante
composite sediment samples Comp-1 and Comp-2 and one reference sediment
using Nephtys caecoides. The results of this bioaccumulation test were
interpreted relative to the DMMP Tier |1l Biological Testing Interpretive Criteria
and summarized in Table 10. Results of the 45-day adult polychaete
bioaccumulation test show that tributyltin did not accumulate at concentrations
greater than the DMMP-specified target tissue concentration guidelines.
Additionally, average tissue concentrations were determined to be significantly
less than the action level. As a result, sediments represented by composite
samples Comp-1 and Comp-2 are determined to meet the DMMP suitability
criteria for open-water disposal.
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8.0 LIMITATIONS

Work for this project was performed, and this report prepared, in general
accordance with generally accepted professional practices for the nature and
conditions of the work completed in the same or similar localities, at the time
the work was performed. It is intended for the exclusive use of the Port of
Anacortes for specific application to the referenced property. This report is not
meant to represent a legal opinion. No other warranty, express.or implied is
made.

Any questions regarding our work and this report, the presentation of the
information, and the interpretation of the data are welcome and should be
referred to the undersigned.
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We trust that this report meets your needs.

Sincerely,
HART CROWSER, INC.

DRAFT

JOHN M. HERZOG PH.D.
Sediment Quality Specialist
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Table 1 - Summary of Field Sampling Results

Sheet 1 of 2

Mudline Depth to Core
Sample North West Tide Height [Elevationin [Sedimentin |Lengthin
Location Coordinate Coordinate Time in Feet Feet MLLW |Feet Feet
DMMU Ci1
C1-01 48° 30.804' 122°36.534' 12:00 4 9.7 13.7 33
Cc1-02 48° 30.737' 122° 36.535' 13:40 4.3 6.7 11.0 45
C1-03 48°30.752' 122°36.306' 15:00 5.7 -10.1 15.8 29
C1-04 No Data No Data NA NA NA NA NA
C1-05 48°30.752' 122°36.306' 15:53 6.2 8.3 14.5 4.7
C1-06 48°30.785' 122°36.269' 17:30 7.2 9.8 17.0 3.2
DMMU C2
C2-01 48°30.914' 122° 36.498' 15:20 13 -8.2 9.5 34
C2-02 48°30.936' 122°36.467' 17:00 1.4 -8v.1 9.5 4.9
C2-03 48°30.941' 122°36.389' 17:40 1.9 -5.8 7.7 5.0
C2-04 No Data No Data 16:30 1.2 1.2 0.0 3.8
DMMU C3 -
C3-01 48° 30.933' 122° 36.259' 8:25 3.0 -8.0 3.3 5.0
C3-02 48°30.914' 122°36.253" 9:00 8.3 0.2 8.5 5.0
C3-03 48°30.894' 122°36.224' 9:40 8.4 04 8.0 5.0
C3-04 48°30.225' 122°36.211 10:10 8.4 -0.9 7.5 5.0
DMMU C4
C4-01 48° 30.858' 122° 36.227 12:15 6.6 -2.7 9.3 5.0
C4-02 48°30.847 122°36.203" 11:40 7.4 -1.7 9.1 5.0
C4-03 48°30.828' 122° 36.227' 12:30 6.3 -2.5 8.8 5.0
C4-04 48° 30.819' 122° 36.204' 12:00 6.9 -2.3 9.2 5.0
DMMU C5
C4-01 48°30.792' 122°36.209' 14:15 2.5 -1.3 3.8 5.0
C4-02 48° 30.763' 122°36.235' 13:00 33 -2.9 6.2 5.0
C4-03 48° 30.752' 122° 36.284' 11:00 43 3.7 8.0 5.0
C4-04 No Data No Data 10:00 6.9 -6.7 13.6 5.0
DMMU Ceé
C6-01 No Data No Data 15:00 4.0 9.4 13.4 3.6
C6-02 - 48° 309171 122° 36.430' 15:20 43 -10.1 14.4 29
C6-03 48°30.885' 122°36.393' 15:45 48 -9.8 14.6 3.2
C6-04 48° 30.909' 122° 36.365' 16:15 5.3 -9.2 14.5 3.8
DMMU C7
C7-01 48°30.909' 122°36.306" 15:45 1.2 10.5 11.7 2.5
C7-02 48°30.877" 122°36.251" 15:00 23 10.2 12.5 28
C7-03 48°30.834' 122°36.304' 16:00 1 " 12 2
C7-04 48°30.831' 122°36.267" 15:15 1.7 11.3 13 1.7
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Table 1 - Summary of Field Sampling Results

Mudline Depth to Core
Sample North West Tide Height [Elevationin |Sedimentin [Length in
Location Coordinate Coordinate Time in Feet Feet MLLW [Feet Feet
DMMU C8
C8-01 48°30.894' 122°36.505' 12:00 4.8 10.2 15 3
C8-02 48°30.854' 122°36.507 1420 6.3 9.9 16.2 3.4
C8-03 48°30.839' 122°36.436' 14:45 6.5 -10.5 17 2.5
C8-04 48°30.842' 122°36.352' 15:17 6.9 -10.1 17 2.9
DMMU C9 '
C9-01 48°30.825' 122°36.496' 8:50 7.2 -10.5 17.7 2.5
C9-02 48°30.80' 122°36.469" 11:15 4.7 9.9 14.6 3.1
C9-03 No Data No Data 10:00 5.7 -11 16.7 2
C9-04 48°30.800' 122°36.389' 10:30 5.2 -10.1 15.3 2.9
DMMU C10
C10-01 No Data No Data 11:15 6.6 9.3 15.8 3.7
C10-02 No Data No Data 11:15 6.6 -8.2 14.8 4.8
C10-03 No Data No Data 11:15 6.6 -9.6 16.2 34
C10-04 No Data No Data 11:15 6.6 -9.9 16.5 3.1
DMMU C11
C11-01 _ 48°30.753' 122°36.502' 9:00 7.8 9.2 17 3.8
C11-02 48°30.753' 122°36.470' 9:30 6.7 -8.6 15.3 4.4
C11-03 48°30.755' 122°36.421° 10:15 5.7 9.1 14.8 3.9
C11-04 48°30.755' 122°36.391' 10:40 5.1 -9 14.1 4
DMMU C12
C12-01 48°30.745' 122°36.497 12:00 3.4 -10.3 13.7 2.7
C12-02 48°30.723' 122°36.444' 12:40 3.2 9.5 12.7 35
C12-03 No Data No Data 13:45 3.3 -9 12.3 4
C12-04 48°30.723' 122°36.395' 13:15 3.2 -8.8 12 4.2

Sheet 2 of 2

NA- Not Applicable
No Data- Data were not collected due to GPS outages. Samples were located using hand survey techniques.
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Table 2 - Sample Compositing Plan

IComgosite Samgle Number

Core Sections

C1-01A, C1-02A, C1-03A, C1-05A, C1-06A

a1

c2 C2-01A, C2-02A, C2-03A, C2-04A

C3 C3-01A, C3-02A, C3-03A, C3-04A

C4 C4-01A, C4-02A, C4-03A, C4-04A

C5 C5-01A, C5-02A, C5-03A, C5-04A

ceé C6-01A, C6-02A, C6-03A, C6-04A

c7 C7-01A, C7-02A, C7-03A, C7-04A

c8 C8-01A, C8-02A, C8-03A, C8-04A

c9 C9-01A, C9-02A, C9-03A, C9-04A

C10 C10-01A, C10-02A, C10-03A, C10-04A

cn C11-01A, C11-02A, C11-03A, C11-04A

C12 C12-01A, C12-02A, C12-03A, C12-04A

Comp-1 C1-01A, C1-02A, C1-03A, C1-05A, C1-06A, C10-01A, C10f
02A, C10-03A, C10-04A, C7-01A, C7-02A, C7-03A, C7-
04A

Comp-2 C2-01A, C2-02A, C2-03A, C2-04A, C6-01A, C6-02A, Cé6-
03A, C6-04A, C8-01A, C8-02A, C8-03A, C8-04A, C9-01A,
C9-02A, C9-03A, C9-04A, C11-01A, C11-02A, C11-03A,
C11-04A, C12-01A, C12-02A, C12-03A, C12-04A
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Table 3 - Discrete Core Saniple Description . Sheet 1 of 4

Smple Sample Depth
Identification {Interval in Feet |Visual Sediment Description
c1-01 00to15 Soft, wet, brown organic SILT; trace shell fragments and worms.
1.5t0 3.3 Medium stiff, wet, brown, organic SILT; wood fragments at 3.2 feet.
C1-02 0.0t0 0.6 Soft, wet, black SILT; trace shell fragments.
0.6t0 2.6 Medium stiff, wet, brown, organic SILT; wood fragments at 3.2 feet; sand lens
at 2.0 feet.
2.6t03.2 Dense, wet, gray, silty, gravelly SAND; shell fragments.
C1-03 0.0to 1.2 Medium stiff, wet, black, slightly gravelly, sandy SILT; metal scale; wood/shell
fragments; slight sheen.
1.2t0 2.7 Hard, green, silty CLAY.
C1-04 NA NA
C1-05 0.0to 1.1 Very soft, wet, brown, organic SILT.
1.1t02.8 Soft, wet, brown, organic SILT;trace shell fragments/wood at 1.1 and 1.6 feet.
2.8t03.2 Medium stiff, gray SILT. :
C1-06 0.0to 1.1 Soft, wet, brown, organic SILT; worms and shell fragments.
1.1t0 1.2 Loose, wet, brown SAND.
1.2t023 Soft, wet, brown approximately 50% wood chip/sawdust in SILT matrix.
C2-01 0.0to 1.3 Very soft, wet, brown SILT; trace shells.
1.3t02.6 Hard, wet, gray SILT.
C2-02 00to 1.1 Soft, wet, brown, organic SILT.
1.1t0 2.2 Medium dense, wet, gray, silty, fine SAND; abundant shell fragments.
22t02.4 Hard, wet, gray SILT.
C2-03 0.0t0 1.0 Soft, wet, dark gray SILT; scattered shells.
1.0 to 2.1 Dense, wet, gray, very sandy GRAVEL; mix of round and angular.
2.1 to 3.55 Very stiff, wet, gray, clayey SILT.
C2-04 0.0to 1.6 Soft, wet, brown, slightly sandy, slightly gravelly SILT; trace wood.
1.6to0 2.7 Medium dense, wet, gray, silty, fine SAND; abundant shell fragments.
C3-01 0.0to 0.25 Very soft, wet, brown SILT.
0.251t0 0.8 Medium dense, wet, gray, silty SAND.
0.8 to 1.63 Dense, wet, gray, slightly silty, very gravelly SAND.
1.63 to 1.83 Stiff, wet, gray SILT.
1.83t02.8 Dense, wet, gray, slightly silty, gravelly SAND.
C3-02 0.0to 1.1 Soft, wet, brown, organic SILT; trace shell/wood fragments.
1.1t0 3.0 Medium dense, wet, gray, silty, fine SAND; abundant shell fragments.
3.0t0 3.8 Dense, wet, gray, gravelly SAND.
C3-03 0.0t0 2.8 Soft, wet, brown to gray, slightly sandy SILT; shell fragments; areas of organics;
occasional gravel; rusted iron. .
2.8t0 3.0 Soft, wet, gray SILT; shell fragments.
3.0t03.7 Dense, wet, gray, silty, gravelly SAND.
C3-04 0.0to 2.8 Soft, wet, dark gray, slightly sandy SILT; abundant shell fragments; live worm;
trace wood.
2.81t03.5 Dense, wet, gray, silty. gravelly SAND.
C4-01 0.0t0 0.4 Very soft, wet, brown SILT.
: 04to13 Soft, wet, gray, slightly sandy SILT; scattered shell fragments.
1.3t03.4 Stiff, wet, gray SILT; abundant shell fragments; trace wood.
3.4t03.8 Fibrous PEAT, w/gray SILT interbeds.
C4-02 0.0t0 0.9 Very soft, wet, dark gray, slightly sandy SILT; scattered shell fragments.
09to 3.0 Medium stiff, wet, gray SILT; abundant shell fragments.
30to 4.1 . Fibrous PEAT, w/ 1-inch SILT interbeds; scattered twigs and wood.
4974/CapTables.xls - Table 3
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Table 3 - Discrete Core Sample Description Sheet 2 of 4

Smple Sample Depth
Identification |Interval in Feet |Visual Sediment Description
C4-03 0.0to 1.0 Very soft, wet, dark gray, slightly sandy SILT.
1.0to0 3.9 Medium stiff, wet, gray SILT; abundant shell fragments.
C4-04 0.0to 1.2 Soft, wet, dark gray, slightly sandy SILT; wood and trace shells.
1.2t0 2.8 Medium stiff, wet, gray SILT; abundant shell fragments.
2.81t03.6 PEAT, w/silt interbeds (up to 2inches).
C5-01 0.0t0 0.8 Very soft, wet, brown SILT; live clams; trace eel grass.
0.81t02.2 Soft, wet, gray, slightly sandy SILT; abundant shell fragments.
2.2t03.2 Soft, wet, brown, organic SILT; twigs and wood.
3.2t0 3.6 Soft, wet, brown, clayey SILT.
3.6to4.4 Soft, wet, brown, organic SILT; wood fragments.
C5-02 0.0t0 0.2 Very soft, wet, brown SILT; eelgrass.
0.2t0 1.9 Medium dense, wet, gray, silty SAND; abundant shell fragments.
1.91t03.8 Medium dense, wet, gray, very silty, fine SAND; abundant shell fragments.
3.91t04.0 White, chalky volcanic ASH layer (1-inch).
4.01t0 4.6 Soft, wet, brown, fibrous PEAT.
C5-03 00to1.0 Soft, wet, organic SILT; trace shells.
1.0t02.0 Medium dense, wet, gray, slightly silty, gravelly SAND; abundant shells.
2.0to0 2.55 Stiff, wet, gray, slightly sandy SILT; shells.
2.55to0 3.0 Medium dense, wet, gray, slightly sandy SILT; scattered GRAVEL/shells.
3.0to 3.4 Stiff, wet, gray, sandy SILT; shells.
3.4t04.3 Dense, wet, gray, fine SAND; shell fragments.
C5-04 0.0 to 0.25 Soft, wet, brown SILT.
0.25t0 1.2 Medium dense, wet, gray, slightly silty, gravelly SAND; trace shell fragments.
1.2t03.2 Soft, wet, brown to gray, organic SILT; abundant wood; trace shells; fibrous
peat at 2.5 to 3.0 feet.
3.2t04.3 Soft, wet, yellow ASH with abundant shells; SILT laminae interbedded.
C6-01 00to 1.2 Very soft, wet, brown, organic SILT.
1.2t02.0 Soft, wet, brown, organic SILT.
2.0t0 3.0 Very stiff, wet, gray, clayey SILT; trace SAND.
C6-02 0.0to 1.0 Very soft, wet, brown, organic SILT; trace shell fragments.
1.0to0 2.2 Soft, wet, brown, organic SILT; approximately 20% sawdust and wood; SILT
lenses (1.8 and 2.0 feet).
C6-03 0.0to 1.6 Soft, wet, black to brown SILT; trace shell fragments; H,S odor.
1.6t023 Soft, wet, brown SILT; approximately 50% sawdust and wood chips.
C6-04 00to1.8 Soft, wet, brown, organic SILT; approximately 50% wood chips (1.0 to 1.2 feet).
1.8 to 3.1 Dense, wet, gray, medium to fine SAND; brown, silty SAND laminae.
C7-01 0.0t0 0.6 Very soft, wet, dark gray SILT.
0.610 2.6 Medium stiff, wet, gray SILT; abundant shell fragments. -
C7-02 0.0to 1.4 Very soft, wet, brown, organic SILT; wood and trace shells.
1.41t02.0 Medium stiff, wet, gray SILT; abundant shells.
2.0to0 2.3 Dense, wet, gray, gravelly SAND; shells.
C7-03 0.0t0 0.5 Soft, wet, gray SILT.
0.5t0 1.8 Medium stiff, wet, gray SILT; abundant shell fragments.
C7:04 0.0t0 0.6 Very soft, wet, brown, organic SILT.
0.6 to 2.2 Fibrous PEAT.
C8-01 0.0t0 0.8 Soft, wet, black SILT; trace shells.
0.8to 1.2 Medium dense, wet, gray, silty SAND. .
1.2t02.4 Hard, moist to wet, gray SILT; fine stratification/laminae.
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Table 3 - Discrete Core Sample Description Sheet 3 of 4

Smple Sample Depth
Identification |Interval in Feet |Visual Sediment Description _
C8-02 0.0t0 2.9 Soft, wet, black, organic SILT; shell fragments at surface and 2.0 feet.
C8-03 0.0to 1.4 Soft, wet, brown, organic SILT. -
1.4t0 2.0 Medium stiff, wet, brown, organic SILT.
C8-04 0.0to 2.2 Soft, wet, brown, organic SILT; wood at 0.4 and 1.8 feet.
C9-01 00to 1.5 (Light green SILT dusting over) soft, wet, brown, organic SILT; trace shell
fragments.
1.5t02.7 Medium stiff, wet, brown, organic SILT.
C9-02 00to 1.6 Soft, wet, brown, organic SILT; trace shells; strong H,S odor.
1.6t0 2.3 Soft, wet, brown, organic SILT; approximaely 25% sawdust/wood fiber.
C9-03 00to 1.4 Soft, wet, brown, organic SILT; trace shell fragments; H,S odor; metal scale at
approximately 1.0 foot.
11.4t02.2 Medium stiff, wet, brown, organic SILT; wood.
C9-04 00to 1.5 Soft, wet, brown, organic SILT; trace shell fragments; H,S odor.
1.5t0 2.0 Soft-med. stiff, wet, brown, organic SILT; trace wood.
C10-01 0.0t0 0.8 Very soft, wet, brown, organic SILT; trace shell fragments/wood.
0.8 to 2.1 Soft, wet, brown, organic SILT; occasional shell fragments.
21t025 Medium stiff, wet, gray SILT; occasional shell fragments.
2.5t029 Dense, wet, gray, slightly gravelly, silty SAND.
C10-02 0.0to 0.7 Very soft, wet, brown, organic SILT; trace shell fragments.
0.7 to 3.1 Soft, wet, brown, organic SILT; trace wood/ grasses.
3.1to0 3.9 Medium stiff, wet, brown, organic SILT; abundant shell fragments; trace wood.
C10-03 0.0t0 0.8 Very soft, wet, dark gray SILT.
08to 1.6 Soft, wet, brown, organic SILT.
1.6t0 2.3 Medium stiff, wet, light brown, clayey SILT.
C10-04 0.0to 1.0 Very soft, wet, dark gray SILT.
1.0to 2.2 Soft, wet, brown, organic SILT.
C11-01 0.0t0 0.6 Very soft, wet, green-brown SILT.
0.6t0 2.4 Soft, wet, brown, organic SILT; scattered shell fragments; trace wood.
241028 Medium stiff to stiff, wet, brown SILT; abundant shell fragments; trace wood.
2.8103.2 Dense, wet, gray, slightly silty, gravelly SAND; abundant shell fragments.
C11-02 00to 1.3 Very soft, wet, green-brown, organic SILT; trace shell fragments; slight sheen.
1.3 to 3.1 Soft, wet, brown, organic SILT; scattered shell fragments; 2- by 3-inch aluminum
: sheeting at 2.4 feet.
C11-03 0.0t0 2.0 Soft, wet, brown, organic SILT; shell fragments; wood/bark at 2.0 feet.
20t0 2.8 Soft to medium stiff, wet, brown, organic SILT; wood/bark at 2.1 feet.
C11-04 0.0to 1.1 Very soft, wet, brown, organic SILT.
1.1t01.8 Soft, wet, brown, organic SILT.
1.8t0 2.6 Medium stiff, wet, brown, organic SILT; trace shell fragments.
C12-01 0.0to 0.63 Soft, wet, brown, organic SILT; trace shell fragments.
0.63 to 0.96 Wood and sawdust.
0.96 to 1.00 SAND lens.
1.0to0 2.2 Stiff, wet, gray, slightly sandy SILT; abundant shell fragments.
C12-02 0.0to 1.15 Soft, wet, brown, organic SILT; trace sea grasses/shell fragments.
1.15t0 1.25 Sawdust and wood chips; trace SAND layer at 1.25 feet.
1.25t02.4 Stiff, gray, slightly sandy SILT; abundant shell fragments.
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Table 3 - Discrete Core Sample Description | Sheet 4 of 4

Smple Sample Depth
Identification |Interval in Feet |Visual Sediment Description -
C12-:03 00to 1.8 Very soft, wet,_gray-black, organic SILT;_r;iece of nylon rope at 0.6 foot.
1.8t0 2.4 Sawdust and wood chips; trace SAND at 2.4 feet.
2.41t03.0 Medium stiff, wet, gray SILT; abundant shell fragments.
C12-04 0.0t0 0.8 Very soft, wet, brown, organic SILT; trace shell fragments; H,S odor.
0.8t0 1.3 Sawdust and wood chips.
1.3to 1.34 Small SAND lens; scattered shells.
1.34 to 3.1 Medium stiff, wet, gray, slightly sandy SILT; abundant shell fragments.
4974/CapTables.xls - Table 3
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Table 4 - Summary of Grain Size Characterization Results

Sample Gravel Sand Silt Clay Sediment
Identification in Percent in Percent in Percent in Percent Description
1 0 26 54 20 Clayey, sandy SILT
|1c2 3 27 50 20 Clayey, sandy SILT
C3 12 47 35 6 Slightly clayey, slightly gravelly silty SAND
Cc4 1 21 57 21 Clayey, sandy SILT
Cs 15 47 28 10 Slightly clayey, slightly gravelly silty SAND
Cé 0 44 41 15 Clayey, very sandy SILT
c7 0 13 65 22 Sandy, clayey SILT
c8 0] 15 71 14 Clayey, sandy SILT
C9 0 5 73 22 Clayey SILT '
c10 0 7 68 25 Slightly sandy, clayey SILT
C10 Dup 0 7 68 25 Slightly sandy, clayey SILT
C10 Trip 0 9 69 22 Slightly sandy, clayey SILT
cn 0 4 70 26 Clayey SILT
C12 0 16 59 25 Sandy, clayey SILT
4974/CapTables.xls - Table 4
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Table 5 - Chemical Analysis Results for Sediment Samples _ Sheet 1 of 6

Lab ID PSDDA 902026-8 902036-8 902036-11 902036-14 902036-2
Sample ID SL C1 ' Cc2 C3 c4 C5
Conventionals in % »
Ammonia As Nitrogen 66 22 5.3 12 24
Moisture 50 34 40 56
Total Organic Carbon 3.6 3.5 1.4 1.8 4.5
Total Solids 53 53.4 68.6 60.7 59.2
Total Sulfide 270 200 310 100 200
Total Volatile Solids 9.39 6.94 3.36 4.35 8.29
Metals in mg/kg
Antimony 150 5.8 U 55U 39U 46 U 4.7 U
Arsenic 57 6.4 5.2 5.1 4.8 5.5
Cadmium 5.1 0.58 U 0.55 U 039 U 0.46 U 047 U
Copper 390 55 43 21 20 22
Lead . - 450 26 12 7.6 . 7.2 8.6
Mercury 0.41 0.21 U 0.2 U 0.16 U 0.17 U 0.18 U
Nickel 140 26 ' 28 15 19 18
Silver 6.1 1.2 U 11U 0.78 U 092 U 095 U
Zinc : 410 95 ) 77 ) 49 | 46 44 )
Pore Water TBT in pg/L
Tributyltin 0.15*i{ 0.47i i 0.20i 0.015 0.02 0.03
Tetra-n-butyltin :
Di-n-butyltin
n-Butyltin
LPAHs in mg/kg
2-Methylnaphthalene 0.67 0.036 0.011 ) 0.007 0.032 U 0.014 ]
Acenaphthene 0.5 0.05 0.008 } 0.017 U 0.019 U 0.024
Acenaphthylene 0.56 0.023 0.033 0.012 ) 0.021 U 0.005 )
Anthracene 0.96 0.11 0.072 0.034 ] 0.01 ) 0.034 }
Fluorene 0.54 0.045 0.027 0.021 0.016 } 0.028
Naphthalene 2.1 0.11 0.094 0.058 0.06 0.085
Phenanthrene 1.5 0.22 0.23 0.16 0.061 0.16
Total LPAHSs 5.2 0.558 0.464 0.285 0.147 0.336
HPAHSs in mg/kg
Benzo(a)anthracene 1.3 0.2 0.26 0.093 0.025 } 0.082
Benzo(a)pyrene 1.6 0.13 0.29 0.099 0.026 0.067
Benzo(b)fluoranthene 033 T 061 T 0157 0.052 TJ 017 T
Benzo(g,h,i)perylene 0.67 0.067 0.18 0.059 0.016 ) 0.036
Benzo(k)fluoranthene 0337 061 T 015T 0.052 Tj 017 T
Chrysene 1.4 0.29 0.46 0.11 0.043 0.18
Dibenz(a,h)anthracene 0.23 0.035 -0.027 0.012 ) 0.021 U 0.019 U
Fluoranthene 1.7 1.1 047 0.39 0.089 0.34
Indeno(1,2,3-cd)pyrene 0.6 0.065 0.16 0.051 0.022 U 0.032
Pyrene 2.6 0.44 0.59 0.22 0.1 0.35
Total Benzofluoranthenes 3.2 0.33 0.61 0.15 0.052 } 0.17
Total HPAHs 12 2.987 3.657 1.334 0.403 1.427
Semivolatiles in mg/kg
1,2,4-Trichlorobenzene 0.031 0.023 U 0.031 U 0.028 U 0.031 U 0.028 U
Dibenzofuran 0.54 0.047 0.009 J 002U 0.022 U 0.024
N-Nitrosodiphenylamine 0.028 0.017 U 0.023 U 0.021 U 0.023 U 0.021 U
Semivolatiles in pg/kg : .
Benzoic Acid 650 49 ) 50 . . 14} 14 ) 19)
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Table 5 - Chemical Analysis Results for Sediment Samples Sheet 2 of 6

Lab ID PSDDA 902026-8 902036-8 902036-11 902036-14 902036-2
Sample ID SL ci C2 Cc3 C4 C5
Benzyl Alcohol 57 3.2} 0.77 ) 33U 36 U 0.74 )
Phenols in pg/kg
2,4-Dimethylphenol 29 3.4) 1.3) 0.65 ) 15U 0.96 |
2-Methylphenol 63 3.5) 33U 30U 33U 29 U
4-Methylphenol 670 190 74 51 67 63
Pentachlorophenol 400 6.5 ) 2.7 ) 48 U 53 U 1}
Phenol 420 39 ) 15 ) 18 ) 18} 10U
Phthalates in mg/kg
Bis(2-ethylhexyl)phthalate 8.3 0.15 0.18 0.023 U)J 0.046 UJ 0.055 U)
Butylbenzylphthalate 0.97 0.02 ) 011 U 0.049 U 0.053 U 0.048 U
Di-n-butylphthalate 5.1 0.021 U] 0.036 U 0.033 U 0.036 U 0.032 U
Di-n-octylphthalate 6.2 0.038 U 0.13 0.047 U 0.052 U 0.047 U
Diethylphthalate 1.2 0.028 U 0.038 U 0.035 U 0.038 U 0.034 U
Dimethylphthalate 1.4 0.025 0.014 ) 0.031 U 0.034 U 0.03 U
Pesticide/PCBs in mg/kg
Aroclor 1016 0.071 U 0.067 U 0.051 U ‘0.056 U 0.06 U
Aroclor 1221 ’ 0.071 U 0.067 U 0.051 U 0.056 U 0.06 U
Aroclor 1232 0.071 U 0.067 U 0.051 U 0.056 U 0.06 U
Aroclor 1242 0.071 U 0.067 U 0.051 U 0.056 U 0.06 U
Aroclor 1248 0.071 U 0.067 U 0.051 U 0.056 U 0.06 U
Aroclor 1254 0.071 U 0.067 U 0.051 U 0.056 U 0.06 U
Aroclor 1260 0.077 U 0.067 U 0.051 U 0.056 U 0.06 U
Total PCBs 0.13 0.071 U 0.067 U 0.051 U 0.056 U 0.06 U
Aldrin 0.01 0.004 U 0.003 U 0.003 U 0.003 U 0.003 U
Alpha-Chlordane 0.004 U 0.003 U 0.003 U 0.003 U 0.003 U
Dieldrin 0.01 0.007 U 0.007 U 0.005 U 0.006 U 0.006 U
GCamma-BHC (Lindane) 0.004 U 0.003U . 0.003U 0.003 U 0.003 U
Heptachlor 0.01 0.004 U 0.003 U 0.003 U 0.003 U 0.003 U
Hexachlorobenzene 0.022 0.004 U 0.003 U 0.003 U 0.003 U 0.003 U
Hexachlorobutadiene 0.029 0.004 U 0.003 U 0.003 U 0.003 U 0.003 U
Hexachloroethane 1.4 0.029 U 0.04 U) 0.037 U]) 0.04 U} 0.036 U}
P,P-DDD 0.004 U 0.003 U 0.003 U 0.003 U 0.003 U
P P-DDE 0.004 U 0.003 U 0.003 U 0.003 U 0.003 U
P,P-DDT 0.004 U 0.003 U 0.003 U 0.003 U 0.003 U
Volatiles in mg/kg
1,2-Dichlorobenzene 0.035 0.004 U 0.004 U 0.003 U 0.003. U 0.005 U
1,3-Dichlorobenzene 0.17 0.004 U 0.004 U 0.003 U 0.003 U 0.005 U
1,4-Dichlorobenzene 0.11 0.004 U 0.004 U 0.003 U 0.003 U 0.005 U
Ethylbenzene 0.01 0.004 U 0.004 U 0.003 U 0.003 U 0.005 U
Tetrachloroethene 0.057 0.004 U 0.004 U 0.003 U 0.003 U 0.005 U
Total Xylenes 0.04 0.004 U 0.004 U 0.003 U 0.003 U 0.005 U
Trichloroethene 0.004 U 0.004 U 0.003 U 0.003 U 0.005 U
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Table 5 - Chemical Analysis Results for Sediment Samples Sheet 3 of 6

Lab ID PSDDA 902028-8 902036-17 902026-2 902026-5 902036-5
Sample ID SL Cé c7 cs c9 ci10
Conventionals in %
Ammonia As Nitrogen 20 40 58 80 67
Moisture 43 54 ’ 57
Total Organic Carbon 1.9} 3 3.2 - 3.9 3.7
Total Solids 45.3 , 40 59 47.3
Total Sulfide 380 220 870 930 130
Total Volatile Solids 4.34 9.22 7.51 9.3 16.4
Metals in mg/kg
Antimony 150 48 U 58 U 55U 6.5 U 6.2 U
Arsenic 57 4.2 5.9 5.5 6.4 53
Cadmium 5.1 0.48 U 0.58 U 0.55 U 0.65 0.62 U
Copper 390 33 48 51 59 64
Lead 450 7.7 10 19 26 25
Mercury 0.41 0.18 U 021 U 0.2U 0.24 U 0.27
Nickel 140 21 24 30 32 27
Silver 6.1 0.97 U 1.2 U 1.1 U 1.3 U 1.2 U
Zinc ’ 410 58 120} 90 J 110 ) 92}
Pore Water TBT in pg/L
Tributyltin 0.15{  0.18 {70,341 i0.29+ 0241 0.39%
Temambutln
Di-n-butyltin
n-Butyltin
LPAHs in mg/kg .
2-Methylnaphthalene 0.67 0.022 U 0.017 ) 0.003 } 0.004 ) 0.005 )
Acenaphthene 0.5 0.011 ) 0.02 0.03 ) 0.024 0.019 U
Acenaphthylene 0.56 0.017 0.059 0.031 } 0.02 0.004 )
Anthracene 0.96 0.023 ) 0.15 0.11 0.033 0.027 )
Fluorene 0.54 0.022 0.056 0.03 0.019 }
Naphthalene 2.1 0.016) 0.063 0.027 0.028 }
Phenanthrene 1.5 0.071 0.34 0.13 0.13
Total LPAHSs 5.2 0.16 0.688 0.264 0.208
HPAH:s in mg/kg
Benzo(a)anthracene 1.3 0.063 0.33 0.47 0.091 0.083
Benzo(a)pyrene 1.6 0.064 0.29 0.25 0.087 0.074
Benzo(b)fluoranthene ‘ 019 T 047 T 19T 016 T 017 T
Benzo(gh,i)perylene 0.67 0.035 0.21 0.058 - 0.042
Benzo(k)fluoranthene 0.19T 047 T 016 T 017 T
Chrysene 1.4 0.12 0.41 0.14 0.19
Dibenz(a,h)anthracene 0.23 0.014 ) 0.071 0.027 0.021 U
Fluoranthene 1.7 0.19 0.78 0.25 0.27
Indeno(1,2,3-cd)pyrene 0.6 0.034 0.18 0.054 0.037
Pyrene 2.6 0.22 0.7 0.25 0.26
Total Benzofluoranthenes 3.2 0.9 0.47 0.16 017
Total HPAHs 12 112 3.911 {74.55 1.277 1.296
Semivolatiles in mg/kg T
1,2,4-Trichlorobenzene 0.031 0.021 U 0.029 U 0.022 U 0.022 U 0.031 U
Dibenzofuran 0.54 0.009 ) 0.028 0.055 ) 0.019 0.022 U
N-Nitrosodiphenylamine 0.028 0.016 U 0.022 U 0.016 U 0.016 U 0.023 U
Semivolatiles in pg/kg .
Benzoic Acid 650 18 ) 26 ) . 43 ] 43 | 53]
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Table 5 - Chemical Analysis Results for Sediment Samples Sheet 4 of 6

Lab ID . PSDDA 902028-8 902036-17 902026-2 902026-5 902036-5
Sample ID SL Cé c7 cs c9 Cc10
Benzyl Alcohol 57 49 U 0.83 ] 1.9} 1.9} 5]
Phenols in pg/kg
2,4-Dimethylphenol 29 21 U 1.4 ) 1.3 1.4} 1.3 )
2-Methylphenol 63 45 U 30U 1.4 ) 2.4 33U
4-Methylphenol 670 26 ) 56 55 130 140
Pentachlorophenol 400 2.1 2.2 ) 11 ) 8 ) 4.5 )
Phenol 420 8 u 16 ) 30 36 ) 31
Phthalates in mg/kg
Bis(2-ethylhexyl)phthalate 8.3 0.089 0.14 0.11 _ 0.12 0.13
Butylbenzylphthalate 0.97 0.036 U 0.05 U 0.037 U 0.038 U 0.053 U
Di-n-butylphthalate 51 0.025U 0.034 U 0.025 U 0.02 UJ 0.036 U
Di-n-octylphthalate 6.2 0.036 U 0.049 U 0.036 U 0.037 U 0.052 U
Diethylphthalate 1.2 0.026 U 0.035 U 0.026 U 0.027 U 0.038 U
Dimethylphthalate 1.4 0.009 ) 0.008 } 0.014 ) 0.017 } 0.034 U
Pesticide/PCBs in mg/kg '

: Aroclor 1016 0.061 U 0.072 U 0.068 U 0.079 U 0.078 U
Aroclor 1221 0.061 U 0.072 U 0.068 U 0.079 U 0.078 U
Aroclor 1232 0.061 U 0.072 U 0.068 U 0.079 U 0.078 U
Aroclor 1242 0.061 U 0.072 U 0.068 U 0.079 U 0.078 U
Aroclor 1248 0.061 U 0.072 U 0.068 U 0.079 U 0.078 U
Aroclor 1254 - 0.061 U 0.072 U 0.068 U 0.079 U 0.078 U
Aroclor 1260 0.061 U 0.072 U 0.068 U 0.079 U 0.078 U
Total PCBs 0.13 0.061 U 0.072 U 0.068 U 0.079 U 0.078 U
Aldrin 0.01 0.003 U 0.004 U 0.003 U 0.004 U 0.004 U
Alpha-Chlordane 0.003 U 0.004 U 0.003 U 0.004 U 0.004 U
Dieldrin 0.01 0.006 U 0.007 U 0.007 U 0.008 U 0.008 U
Gamma-BHC (Lindane) 0.003 U 0.004 U 0.003 U 0.004 U 0.004 U
Heptachlor 0.01 0.003 U 0.004 U 0.003 U 0.004 U 0.004 U
Hexachlorobenzene 0.022 0.003 U 0.004 U 0.003 U 0.004 U 0.004 U
Hexachlorobutadiene 0.029 0.003 U 0.004 U 0.003 U 0.004 U 0.004 U
Hexachioroethane 1.4 0.028 U) 0.038 U] 0.028 U 0.029 U 0.04 U]
P,P-DDD 0.003 U 0.004 U 0.003 U 0.004 U 0.004 U
P,P-DDE 0.003 U 0.004 U 0.003 U 0.004 U 0.004 U
P,P-DDT 0.003 U 0.004 U 0.003 U 0.004 U -0.004 U

Volatiles in mg/kg
1,2-Dichlorobenzene 0.035 0.004 U 0.004 U 0.003 U 0.005 U 0.004 U
1,3-Dichlorobenzene 0.17 0.004 U 0.004 U 0.003 U 0.005 U 0.004 U
1,4-Dichlorobenzene 0.11 0.004 U 0.004 U 0.003 U 0.005 U 0.004 U
Ethylbenzene 0.01 0.004 U 0.004 U 0.003 U 0.005 U 0.004 U
Tetrachloroethene 0.057 0.004 U 0.004 U 0.003 U 0.005 U 0.004 U
Total Xylenes 0.04 0.004 U 0.004 U 0.003 U 0.005 U 0.004 U
Trichloroethene 0.004 U 0.004 U 0.003 U 0.005 U 0.004 U
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Table 5 - Chemical Analysis Results for Sediment Samples

Lab ID
Sample ID

Conventionals in %
Ammonia As Nitrogen
Moisture
Total Organic Carbon
Total Solids
Total Sulfide
Total Volatile Solids

Metals in mg/kg
Antimony
Arsenic
Cadmium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Pore Water TBT in pg/L
Tributyltin
Tetra-n-butyltin
Di-n-butyltin
n-Butyltin

LPAHSs in mg/kg
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs

HPAHSs in mg/kg
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(gh,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Indeno(1,2,3-cd)pyrene
Pyrene
Total Benzofluoranthenes
Total HPAHSs

Semivolatiles in mg/kg
1,2,4-Trichlorobenzene
Dibenzofuran
N-Nitrosodiphenylamine

Semivolatiles in pg/kg
Benzoic Acid

PSDDA 902028-2
St Ct1
76
57
4.1 )
640
9.08
150 6.2 U
57 6.8
5.1 0.78
390 67
450 33
0.41 0.23
140 33
6.1 25U
410 120
0155
0.67 0.021 }
0.5 0.022
0.56 0.03
0.96 0.088
0.54 0.036
2.1 0.053
1.5 0.2
5.2 0.429
1.3 0.22
1.6 0.18
0.46 T
0.67 0.14
0.46 T
1.4 0.33
0.23 0.057
1.7 0.58
0.6 0.12
2.6 0.56
3.2 0.46
12 3.107
0.031 0.023 U
0.54 0.016 U
0.028 0.017 U
650 46 )

902028-5
ci2

35
41
3.9

70
8.48

56 U
6.3

0.004 )
0.017
0.021
0.051
0.029
0.04
0.21
0.368

0.14
0.16
048 T
0.093
048 T
0.26
0.045
0.5
0.091
0.39
0.48
2.639

0.023 U
0.016
0.017 U

32)

902026-10
TRIP BLANK COMP-2

Sheet 5 of 6

K2000363-002 K2000363-001

COMP-1

L0300 029
0.05 U 005U
0.05 U 0.05 U
0.05 U 0.05 U
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Table 5 - Chemical Analysis Results for Sediment Samples Sheet 6 of 6

Lab ID PSDDA 902028-2 902028-5 902026-10 K2000363-002 K2000363-001
Sample ID SL C ci2 TRIP BLANK COMP-2 COMP-1
Benzyl Alcohol 57 2.1 ) 1.6 )
Phenols in pg/kg
2,4-Dimethylphenol 29 29 1.9}
2-Methylphenol 63 2.7 ) 2.4 )
4-Methylphenol 670 140 190
Pentachlorophenol 400 26} 24 )
Phenol 420 30 20)
Phthalates in mg/kg
Bis(2-ethylhexyl)phthalate 83 0.16 0.2
Butylbenzylphthalate 0.97 0.039 U 0.04 U
Di-n-butylphthalate 5.1 0.026 U 0.021 )
Di-n-octylphthalate 6.2 0.076 U 0.039 U
Diethylphthalate 1.2 0.028 U 0.028 U
Dimethylphthalate 1.4 0.015) 0.017 }
Pesticide/PCBs in mg/kg
Aroclor 1016 0.078 U 0.072 U
Aroclor 1221 0.078 U 0.072 U
Aroclor 1232 0.078 U 0.072 U
Aroclor 1242 0.078 U 0.072 U
Aroclor 1248 0.078 U 0.072 U
Aroclor 1254 0.078 U 0.072 U
Aroclor 1260 0.078 U 0.072 U
Total PCBs 0.13. 0.078 U 0.072 U
Aldrin 0.01 0.004 U 0.004 U
Alpha-Chlordane 0.004 U 0.004 U
Dieldrin 0.01 0.008 U 0.007 U
Gamma-BHC (Lindane) 0.004 U 0.004 U
Heptachlor 0.01 0.004 U 0.004 U
Hexachlorobenzene 0.022 0.004 U 0.004 U
Hexachlorobutadiene 0.029 0.004 U 0.004 U
Hexachloroethane 1.4 0.029 UJ 0.03 U)
P,P-DDD 0.004 U 0.004 U
P,P-DDE 0.004 U 0.004 U
P,P-DDT 0.004 U 0.004 U
Volatiles in mg/kg
1,2-Dichlorobenzene 0.035 0.005 U 0.003 U 0.002 U
1,3-Dichlorobenzene 0.17 0.005 U 0.003 U - 0.002 U
1,4-Dichlorobenzene 0.11 0.005 U 0.003 U 0.002 U
Ethylbenzene 0.01 0.005 U 0.003 U 0.001 U
Tetrachloroethene 0.057 0.005 U 0.003 U 0.001 U
Total Xylenes 0.04 0.005 U 0.003 U 0.001 U
Trichloroethene 0.005 U 0.003 U 0.001 U

* Bioaccumulation trigger.
U = Not detected at indicated detection limit.
= Estimated value.
T = Value represents the total of benzo(b) and
benzo(k)fluoranthene.
‘ = Concentration exceeds screening level.
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Table 6- Results of Amphipod Sediment Bioassay (Percent Mortality Endpoint)

Replicate Percent Mortality

Dispersive Disposal Site
Interpretation Guidelines

1-hit rule

MrMc>20%  2-hit rule

and Myvs My MrMc > 20%
SD (p=.05) and and My vs Mg

9z a8ey

Test Test Species Sample ID 1 2 3 4 5 Mean MrMg > 10%  SD (p=.05)
Amphipod Mortality Ampelisca abdita Control 5 0 15 4

Reference (CR-02) 5 5 10 25 35 16

(@] 10 20 20 30 . 15 19 Pass

SD: Statistically different

M: Percent mortality

Subscripts: R = reference sediment, C = negative control, T = test sediment
X: Bioassay exceeds the criteria
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Table 7- Results of Sediment Larval Bioassay (Normality Endpoint)

Replicate

Raw Counts of Normal Larvae

Dispersive Disposal Site
Inte