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Thurman L. Heironimus, Project Manager
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DESCRIPTION: Final Interim Record of Decision for Operable Unit 2B — Landfill Sites 2 and 17 —
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CLEAN II Program

Bechtel Job No. 22214

Contract No. N68711-92-D-4670
File Code: 0338

IN REPLY REFERENCE: CTO-0164/0164
April 14, 2000

Contracting Officer

Naval Facilities Engineering Command
Southwest Division

Mr. Richard Selby, Code 02R.RS

1220 Pacific Highway

San Diego, CA 92132-5190

Subject: Final Interim Record of Decision for Operable Unit 2B — Landfill Sites 2 and 17
Dated April 2000
MCAS El Toro, CA

Dear Mr. Selby:

It is our pleasure to submit this copy of the Final Interim Record of Decision (ROD) for Operable Unit
(OU) 2B — Landfill Sites 2 and 17 — for the Marine Corps Air Station (MCAS) El Toro, California. This
document was prepared under Contract Task Order (CTO) 0164 and Contract No. N68711-92-D-4670
and is an Federal Facility Agreement (FFA) deliverable.

Public comments on the Proposed Plan for Sites 2 and 17 are addressed in the Responsiveness Summary
portion of the ROD. Responses to agency and Restoration Advisory Board comments on the “Working
Draft” Final ROD are included in this mailing under separate transmittal. To facilitate signature of this
document, any comments should be submitted promptly to Mr. Dean Gould, BRAC Environmental
Coordinator, gouldda@efdsw.navfac.navy.mil.

We appreciate the opportunity to be of service to you on this project. If you have any questions or would
like further information, please contact Jane Wilzbach at (619) 744-3029, or myself at (619) 744-3080.

Sincerely,

UL

Thurman L. Heironimus, R.G.
Project Manager

TLH/sp

Enclosure

4/13/2000, 1:17 PM, sp l:\cleanii\cto\eltoro\ctol 64\transmit\rod_3_31_00.doc
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E@d/ BECHTEL NATIONAL INC.
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Contract No. N-68711-92-D-4670 Document Control No.: _ CTO-0164/0164-1

File Code: 0338

TO:  Contracting Officer DATE: May 12,2000
Naval Facilities Engineering Command CTO#. _0164
Southwest Division LOCATION: MCAS El Toro

Mr. Richard Selby, Code 02R.RS

1220 Pacific Highway
San Diego, CA 92132-5190

mow: __Je (. M

Thurman L. Heironimus, Project Manager

DESCRIPTION: Replacement Pages for the Final Interim Record of Decision for Operable Unit 2B —

Sites 2 and 17 - DTD April 2000

TYPE: Contract Deliverable X  CTO Deliverable Other

(Cost) (Technical)
VERSION: Draft Final REVISION #: #1 (Replacement Pages)
ADMIN RECORD: Yes X No Category Confidential
(PM to Identify)
SCHEDULED DELIVERY DATE:___ NA ACTUAL DELIVERY DATE: 5/12/00
NUMBER OF COPIES SUBMITTED: 10/10C/10E

COPIES TO (Include Name, Navy Mail Code, and No. of Copies):

SWDIV: BECHTEL (Distributed by Bechtel): OTHER (Distributed by Bechtel):
G. Tinker, 06CC.GT (10) K. Kapur (1C) G. Kistner, US EPA (1C/3E)
L. Holloway, 03EN.LH (1C/1E)* ' T. Hejronimus (1C/1E) J. Scandura, Cal EPA (1C/1E)
R. Callaway, 09C.RC (1C/1E) B. Coleman (1C/1E) T. Chesney, Cal EPA (1C/2E)
C. Arnold, 06CC.CA (1C/1E) J. Wilzbach (1C/1E) P. Hannon, CRWQCB (1C/2E)
A. Lee, 06CC.AL (1C/1E) BNI Document Control (1C/1E)* M. Wochnick, CIWMB (1C/1E)
M. Pound, 4EN.MP (1C/1E) M. Lapin, Co. of Orange (1C/3E)
L. Hornecker, 06CC.LH (1C/1E) S. Sharp, Co of Orange (1C/1E)
D. Gould, 06CC.DG (1C/1E) OTHER (Distributed by Bechtel): P. Hersch, City of Irvine (1C/1E)
D. Silva, 04EN. DS (2C/2E for AR; C. Wiemert, MCAS El Toro (1C/1E) G. Hurley RAB Co-chair (1C/1E)
1C/1E for IR)* R. Ress, Miramar (1C/1E) C. Bennett, RAB (1C/1E)
W. Lee, Miramar (1C/1E) C. Wanyoike, Earth Tech (1C/1E)

J. Bartel, FWS (1C/1E)

te/Time Received
Date/Time Receive D. Rundle, FWS (1C/1E)

O = Original Transmittal Sheet
C = Copy Transmittal Sheet J. Bradley, FWS (1C/1E)
E = Enclosure H. Placencia, FFA (1C/1E)

LCDR Amsden, (1C/1E)

5/12/2000, 11:00 AM, sp l:\cleanii\ctoteltoro\cto 164\transmitysod _errata_5_12_00.doc
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CLEAN 11 Program

Bechtel Job No. 22214

Contract No. N68711-92-D-4670

File Code: 0338

IN REPLY REFERENCE: CTO0-0164/0164-1

May 12, 2000

Contracting Officer

Naval Facilities Engineering Command
Southwest Division

Mr. Richard Selby, Code 02R.RS

1220 Pacific Highway

San Diego, CA 92132-5187

Subject: Replacement Pages for the Final Interim Record of Decision for Operable Unit 2B —
Sites 2 and 17 - MCAS El Toro, CA - Dated April 2000

Dear Mr. Selby:

Enclosed please find two double-sided replacement pages for the Final Interim Record of Decision
(ROD) for Operable Unit (OU) 2B — Sites 2 and 17 — for the Marine Corps Air Station (MCAS) El Toro,
California. The Final Interim ROD was issued on April 14, 2000 under Contract Task Order (CTO) 0164

and Contract No. N68711-92-D-4670, and is being revised at the request of Mr. Glenn Kistner, U.S.
EPA, to facilitate signature of this document. Changes are as follows:

® A bullet stating that “On-site waste consolidation will occur prior to capping at Sites 2 and 17” has
been added to Page 1 of the declaration and to Page 9-1 of the ROD.

Recipients should remove and replace these pages in their copies of the Draft Final ROD.

We appreciate the opportunity to be of service to you on this project. If you have any questions or would
like further information, please contact Jane Wilzbach at (619) 744-3029, or myself at (619) 744-3004.

Sincerely,

ihurman L. Heironimus, R.G.

Project Manager

TLH/sp
Enclosure

5/12/2000, 11:00 AM, sp l:\cleanii\cto\eltoro\ctol 64\transmit\rod errata 5 12 00.doc

BECHTEL NAT'ONAL, INC. 1230 Columbia Street, Suite 400
San Diego, CA 92101-8502 USA



BECHTEL NATIONAL INC.

CLEAN Il TRANSMITTAL/DELIVERABLE RECEIPT
Contract No. N-68711-92-D-4670 Document Control No.: CTO0O-0164/0164-2

File Code: 0338

TO: Contracting Officer DATE: July 19, 2000
Naval Facilities Engineering Command CTO#: _0l64
Southwest Division LOCATION: MCAS El Toro, CA

Mr. Richard Selby, Code 02R1
1220 Pacific Highway
San Diego CA 92132-5190

FROM: %‘I
Thurman L. Helrommus roject Manager

DESCRIPTION: Signature Page for Final Interim Record of Decision for Operable Unit 2B — Landfill

Sites 2 and 17 — DTD 12 July 2000

TYPE: Contract Deliverable CTO Deliverable X  Other

(Cost) (Technical)
VERSION: N/A REVISION #: 2
ADMIN RECORD: Yes X No Category Confidential
(PM to Identify)
SCHEDULED DELIVERY DATE:  N/A ACTUAL DELIVERY DATE: 7/19/00
NUMBER OF COPIES SUBMITTED: 10/10C/10E

COPIES TO (Include Name, Navy Mail Code, and No. of Copies):

SWDIV:

G. Tinker, 06CC.GT (10) K. Kapur (1C)

BECHTEL (Distributed by Bechtel):

OTHER (Distributed by Bechtel):
G. Kistner, US EPA (1C/3E)

L. Holloway, 03EN.LH (1C/1E)* T. Heironimus (1C/1E)

J. Scandura, Cal EPA (1C/1E)

R. Callaway, 09C.RC (1C/1E) B. Coleman (1C/1E)

T. Chesney, Cal EPA (1C/2E)

C. Amnold, 06CC.CA (1C/1E) 1. Wilzbach (1C/1E)

J. Broderick, CRWQCB (1C/2E)

A. Lee, 06CC.AL (1C/1E)

BNI Document Control (1C/1E)*

M. Wochnick, CIWMB (1C/1E)

M. Pound, 4EN.MP (1C/1E)

M. Lapin, Co. of Orange (1C/3E)

L. Hornecker, 06CC.LH (1C/1E)

S. Sharp, Co of Orange (1C/1E)

D. Gould, 06CC.DG (1C/1E)

OTHER (Distributed by Bechtel):

P. Hersch, City of Irvine (1C/1E)

D. Silva, 4MG. DS (2C/2E for AR;

C. Wiemert, MCAS El Toro (1C/1E)

G. Hurley RAB Co-chair (1C/1E)

1C/1E for IR)* R. Ress, Miramar (1C/1E)

C. Bennett, RAB (1C/1E)

W. Lee, Miramar (1C/1E)

C. Wanyoike, Earth Tech (1C/1E)

- . Date/Time Received
O = Original Transmittal Sheet

C = Copy Transmittal Sheet
E = Enclosure i
* = Unbound i ’

¢0

bl

J. Bartel, FWS (1C/1E)

D. Rundle, FWS (1C/1E)

J. Bradley, FWS (1C/1E)

~-H. Placencia, FFA (1C/1E)

(TLBBR Amsden, (1C/1E)
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CLEAN II Program

Bechtel Job No. 22214

Contract No. N68711-92-D-4670
File Code: 0338

IN REPLY REFERENCE: CTO-0164-2
July 19, 2000

Contracting Officer

Naval Facilities Engineering Command
Southwest Division

Mr. Richard Selby, Code 02R 1

1220 Pacific Highway

San Diego, CA 92132-5190

Subject: Signature Page for Final Interim Record of Decision for Operable Unit 2B — Landfill
Sites 2 and 17 — Dated 12 July 2000
MCAS El Toro, CA

Dear Mr. Selby:

It is our pleasure to submit a copy of the signature page for the Final Interim Record of Decision (ROD)
for Operable Unit (OU) 2B — Landfill Sites 2 and 17 — for the Marine Corps Air Station (MCAS) El
Toro, California. Signature by the U.S. EPA, DTSC, and the RWQCB indicates their concurrence with
the selected remedy for these sites.

The signature page should be inserted in the Declaration portion of the Final Interim ROD that was
transmitted to you in on 14 April 2000.

We appreciate the opportunity to be of service to you on this project. If you have any questions or would
like further information, please contact Jane Wilzbach at (619) 744-3029, or myself at (619) 744-3004.

Sincerely,

L R

Thurman L. Heironimus, R.G.

Project Manager
TLH/sp
Enclosure

7/19/2000, 10:47 AM, sp l:\cleanii\cto\eltoro\cto] 64\transmit\rod_signature_7_00.doc

BECHTEL NATIONAL, INC. 1230 Columbia Street, Suite 400
San Diego, CA 92101-8502 USA



DEPARTMENT OF THE NAVY
SOUTHWEST DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132-5190

5090
Ser 06CC.DG/284
April 13, 2000

United States Environmental Protection Agency, Region IX
Hazardous Waste Management Division (SFD 8-2)

ATTN: Mr. Glenn Kistner

75 Hawthorne Street

San Francisco, CA 94105-33901

Subj: FINAL INTERIM RECORD OF DECISION FOR OPERABLE UNIT 2B - SITES 2
AND 17, MCAS EL TORO, DATED APRIL 2000,

Dear Mr. Kistner:

In accordance with the terms of the Federal Facilities Agreement for Marine Corps Air
Station El Toro, provided is the subject document. Comments have been received,
incorporated, and concurred upon by the members of the BCT.

The efforts by you and your agency in the development of this document are truly
appreciated. BCT signatures indicating concurrence on this document will be one more
step towards our Vision to “Expedite restoration and reuse of MCAS El Toro”. Please
contact myself at (619) 532-0784 or Ms. Content Arnold at (619) 532-0790, should your

have any questions.
Sincerely, }i‘&Q

DEAN GOULD

Base Realignment and Closure
Environmental Coordinator

By direction of the Commander

Copy to: (w/encl)
Distribution



5090
SER 06CC.DG/284
Biind t April 13, 2000
ind copy to:
06CC.LH
06CC.AL
06CC.DG
06CC.CA
09C.RC
4EN.WS
v 01LS.DS (admin record)
Chron file

Writer: D. Gould, SWDIV 06CC.DG, 619-532-0784
Typist: B. Constantin, SWDIV 06CC.DG, 619-532-0947



DEPARTMENT OF THE NAVY
SOUTHWEST DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132-5190

5090
Ser 06CC.DG/288
April 13, 2000

Mr. John Scandura

California Environmental Protection Agency
Department of Toxic Substances Control, Region 4
Chief Office of Military Facilities

Southern California Operations

5796 Corporate Avenue

Cypress, CA 90630

Subj: FINAL INTERIM RECORD OF DECISION FOR OPERABLE UNIT 2B - SITES 2
AND 17, MCAS EL TORO, DATED APRIL 2000,

Dear Mr. Scandura:

In accordance with the terms of the Federal Facilities Agreement for Marine Corps Air
Station El Toro, provided is the subject document. Comments have been received,
incorporated, and concurred upon by the members of the BCT.

The efforts by you and your agency in the development of this document are truly
appreciated. BCT signatures indicating concurrence on this document will be one more
step towards our Vision to “Expedite restoration and reuse of MCAS El Toro”. Please
contact myself at (619) 5632-0784 or Ms. Content Arnold at (619) 532-0790, should your

have any questions.

Sincerely,
C oo
DEAN GOULD
Base Realignment and Closure

Environmental Coordinator
By direction of the Commander

Copy to: (w/encl)
Distribution
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April 13, 2000
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06CC.LH
06CC.AL
06CC.DG
06CC.CA
09C.RC
4EN.WS
v 01LS.DS (admin record)
Serial file

Writer: D. Gould, SWDIV 06CC.DG, 619-532-0784
Typist: B. Constantin, SWDIV 06CC.DG, 619-532-0947
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DEPARTMENT OF THE NAVY
SOUTHWEST DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132-5190

5090
Ser 06CC.DG/289
April 13, 2000

Ms. Patricia Hannon

California Regional Quality Control Board
Santa Anna Region

3737 Main Street, Suite 500

Riverside, CA 92501-3339

Subj: FINAL INTERIM RECORD OF DECISION FOR OPERABLE UNIT 2B - SITES 2
AND 17, MCAS EL TORO, DATED APRIL 2000,

Dear Ms. Hannon:

In accordance with the terms of the Federal Facilities Agreement for Marine Corps Air
Station El Toro, provided is the subject document. Comments have been received,
incorporated, and concurred upon by the members of the BCT.

The efforts by you and your agency in the development of this document are truly
appreciated. BCT signatures indicating concurrence on this document will be one more
step towards our Vision to “Expedite restoration and reuse of MCAS El Toro”. Please
contact myself at (619) 532-0784 or Ms. Content Arnold at (619) 532-0790, should your

have any questions.
Sincerely,
D900

DEAN GOULD

Base Realignment and Closure
Environmental Coordinator

By direction of the Commander

Copy to: (w/encl)
Distribution
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DECLARATION



Date: 04/14/00

DECLARATION

SITE NAME AND LOCATION

Operable Unit 2B, Sites 2 and 17
Marine Corps Air Station El Toro
Santa Ana, California 92709

STATEMENT OF BASIS AND PURPOSE

This interim Record of Decision presents the selected remedial action for vadose zone
soil at Site 2 and for vadose zone soil and groundwater at Site 17 at Marine Corps Air
Station (MCAS) El Toro, located in Orange County, California. Remediation of
groundwater at Site 2 will be addressed in the final Record of Decision. In addition, a
radiological investigation is planned for Sites 2 and 17. The final Record of Decision will
contain an evaluation of the potential impact of the results of the investigation on the
remedies for Sites 2 and 17 and will present any modifications to the remedy that are
required as a result. Sites 2 and 17 are inactive landfill sites located at Marine Corps Air
Station El Toro in Orange County, California. This document was developed in
accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980, as amended by the Superfund Amendments and Reauthorization
Act of 1986, 42 United States Code Section 9602 et seq., the National Oil and Hazardous
Substances Pollution Contingency Plan, and Executive Order 12580. This decision is
based on the administrative record file for these sites.

The state of California (through the California Environmental Protection Agency,
Department of Toxic Substances Control and Santa Ana Regional Water Quality Control
Board) and the United States Environmental Protection Agency concur with the selected

remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from these sites, if not addressed by
implementing the response action selected in this Record of Decision, may present a
current or potential threat to public health and welfare or the environment.

DESCRIPTION OF THE REMEDY

The selected remedy for remediation of Sites 2 and 17 to be completed by the Department
of the Navy includes the following components.

e A single-layer, minimum 4-foot monolithic soil cap will be used to prevent
contact with landfill materials and to reduce infiltration into landfill contents.

e On-site waste consolidation will occur prior to capping at Sites 2 and 17.

¢ Erosion control features will be used to control surface-water flow and protect
the integrity of the cap.

Final Interim Record of Decision — OU-2B Landfill Sites 2 and 17, MCAS E! Toro page 1
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Date: 04/14/00

Declaration

e Fencing, signs, and gates with locks will be used to restrict access to the sites.

e Land-use restrictions will be used to protect the landfill cap, restrict irrigation,
prevent use of groundwater at Site 2, assure that contact with landfill materials
does not occur, and allow the Department of the Navy (DON), the Federal
Facility Agreement signatories, and the California Integrated Waste
Management Board and/or its local enforcement agency access to the sites for
the purpose of conducting or overseeing monitoring and maintenance.

e Natural resource/habitat mitigation measures will be coordinated with the
U.S. Fish and Wildlife Service.

e Monitoring of soil gas and leachate will be performed to detect any migration of
contaminants from the landfills. The monitoring devices will be secured to

prevent damage.

e Groundwater will be monitored at Sites 2 and 17 to detect any releases of
contaminants from the landfills. Monitoring wells will be secured to prevent

damage.

e The cap, drainage features, settlement monuments, and security features will be
inspected and maintenance will be performed as necessary to assure the
integrity of the landfill cap and prevent unauthorized access.

e Periodic reviews (at least every 5 years) will be conducted to evaluate the
monitoring results and verify that the action remains protective of human health

and the environment.

At this time, based on available data, the DON concludes that groundwater at Site 17
does not require remediation. The remedy for groundwater at Site 2 is not addressed in
this Record of Decision. The remedial action for groundwater at Site 2 will be selected in
the final Record of Decision.

These components of the selected remedy are derived from the United States
Environmental Protection Agency presumptive remedy for municipal and military
landfills. The basic premise of the landfill presumptive remedy is containment of landfill
wastes and contaminants derived from those wastes found in the air, soil, and

groundwater.

The DON has decided to perform a radiological survey of Sites 2 and 17. Based on
survey results, radiological sampling may also be required. The DON intends to start
remedial design of the landfill cap for Sites 2 and 17 prior to completion of the
radiological survey. However, remedial action (e.g., construction of the landfill cap) will
not take place until the survey/sampling is complete and the data have been evaluated to
determine potential impact on the remedial design. Should the evaluation show that the
selected remedy needs to be modified to address radiological contamination, the
modification will be presented in the final Record of Decision.

page 2
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Date: 04/14/00

Declaration

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, complies with
substantive federal and state requirements that are legally applicable or relevant and
appropriate to the remedial action, and is cost-effective. The selected landfill remedy
uses permanent solutions and alternative remediation technologies to the maximum
extent practicable. However, because treatment of the principal threats at the landfill site
was not found to be practicable, this remedy does not satisfy the statutory preference for
treatment as a principal element of the remedy. The heterogeneity and volume of buried
wastes and the fact that there are no on-site hot spots that represent the major sources of
contamination preclude a remedy in which contaminants could be excavated and treated
effectively.  Subsequent actions are planned to fully address the threats posed by
contaminated groundwater at Site 2.

Because this remedy will result in landfill wastes remaining on-site, reviews will be
conducted at least every 5 years (more frequently if deemed necessary) after
commencement of remedial action to ensure that the remedy continues to provide
adequate protection of human health and the environment. Because this is an interim
Record of Decision, review of this site and remedy will be ongoing as the DON continues
to develop the final remedial alternative for groundwater at Site 2 and to evaluate the
impact of the results of the radiological 1 ve\s't\igation on the selected remedy.

A ‘\". 4
L o O N
Signatur et i S & Date: | l\?7 C
N ]

r. Dean Gould

Base Realignment and Closure Environmental Coordinator
370“) Air Stati /Z\/'urq 5
‘ /
Signature: A/ Date: 6/& 7/00

CaY Ande -
g(r. John E. Scandura%iéf/
e

outhern California Operations
Office of Military Facilities
Department of Toxic Substances Control

Signature: W OL Qfﬁz(’ gy/L Date: $! {f)\/ OO

Daniel A. Meer, Chief
Federal Facilities Cleanup Branch
United States Environmental Protection Agency, Region 1X

, y . I"/ y 3
Signature: \/‘/}Q %{(/(Z/X}S/ Date: 7//(?%)0

Mr. (ger%rd Thibeadftt "+ . . i

Executive Officer
Regional Water Quality Control Board, Santa Ana Region

Soove LekltD
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Air SWAT
AOC
ARAR
ASTM

BCT
bey
bgs
BNI
BRAC

Cal-EPA
CARB
CCR
CERCLA

CFR
CIWMB
CLEAN
cm/s
COpPC
COPEC
CSF

cy

DB
DCA
DCE
DDD
DDE
DDT
DoD
DON
DQO
DTSC

FFA
FML
FS

GCL

air quality solid waste assessment test

area of concern

applicable or relevant and appropriate requirement
American Society for Testing and Materials

BRAC Cleanup Team

bank cubic yards

below ground surface

Bechtel National, Inc.

Base Realignment and Closure (or when an act,
Base Closure and Realignment Act of 1990)

California Environmental Protection Agency
California Air Resources Board
California Code of Regulations

Comprehensive Environmental Response, Compensation, and Liability

Act of 1980
Code of Federal Regulations
California Integrated Waste Management Board

Comprehensive Long-Term Environmental Action Navy

centimeters per second

chemical of potential concern

chemical of potential ecological concern
cancer slope factor

cubic yards

dichlorophenoxybutyric acid

dichloroethane

dichloroethene

dichlorodiphenyldichloroethane
dichlorodiphenyldichloroethene
dichlorodiphenyltrichloroethane

Department of Defense

United States Department of the Navy

data quality objectives

(Cal-EPA) Department of Toxic Substances Control

Federal Facilities Agreement
flexible membrane liner

feasibility study

geocomposite clay liner
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HELP
HI
HQ
HRA

IAS
IRP
Irvine Subbasin

Hydraulic Evaluation of Landfill Performance
hazard index

hazard quotient

historical radiological assessment

initial assessment study
Installation Restoration Program
Irvine Groundwater Subbasin

JEG Jacobs Engineering Group, Inc.

JIMM James M. Montgomery Engineers, Inc.

LEA Local Enforcement Agency

LEL lower explosive limit

If linear feet

ug/L micrograms per liter

MCAS Marine Corps Air Station

MCL maximum contaminant level

MCLG maximum contaminant level goal

MCPA 2-methyl-4-chlorophenoxyacetic acid

MCPP 2-(2-methyl-4-chlorophenoxy)-propionic acid

mg/kg milligrams per kilogram

mg/L milligrams per liter

MOU memorandum of understanding

NCP National Oil and Hazardous Substances Pollution Contingency Plan
NPL National Priorities List

Oo&M operation and maintenance

OCEMA Orange County Environmental Management Agency
OCWD Orange County Water District

OSWER Office of Solid Waste and Emergency Response

0)0) operable unit

Yoy percent by volume

PCB polychlorinated biphenyl

PCE tetrachloroethane

pCi/g picocuries per gram

PM;q particulate matter, less than 10 micrometers in diameter
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RCRA Resource Conservation and Recovery Act

RFA RCRA Facility Assessment

RfD reference dose

RI remedial investigation

ROD Record of Decision

RWQCB (California) Regional Water Quality Control Board
SCAQMD South Coast Air Quality Management District
SDWA Safe Drinking Water Act

SIPOA Site Inspection Plan of Action

SMCL secondary maximum contaminant level
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Station MCAS El Toro

SVE soil vapor extraction
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SWRCB (California) State Water Resources Control Board
TAL target analyte list

TCA trichloroethane
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TDS total dissolved solids

TPH total petroleum hydrocarbons

TRPH total recoverable petroleum hydrocarbons
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U.S. EPA United States Environmental Protection Agency
USC United States Code

USFWS United States Fish and Wildlife Service

vVOC volatile organic compound

WQCP Water Quality Control Plan
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Section 1

SITE NAME, LOCATION, AND DESCRIPTION

1.1

1.2

1.3

SITE NAME

The two sites addressed in this decision document are contained in operable unit (OU)-2B
at Marine Corps Air Station (MCAS) El Toro. The Installation Restoration Program

(IRP) site numbers and names follow:
e Site 2, Magazine Road Landfill, and

o Site 17, Communication Station Landfill.

SITE LOCATION

MCAS El Toro lies in a semiurban agricultural area in southern California, approximately
8 miles southeast of the city of Santa Ana and 12 miles northeast of the city of Laguna
Beach (Figure 1-1). Land northwest of the Station is used for agricultural purposes. The
land to the south and northeast is used mainly for commercial, light industrial, and
residential purposes. Sites 2 and 17 are located in the eastern portion of the Station as

shown in Figure 1-1.

SITE DESCRIPTION

MCAS El Toro is located on the Tustin Plain, a broad alluvial valley. The Station
comprises runways, aircraft maintenance and training facilities, housing, shopping
facilities, and other support facilities totaling 4,738 acres.

Sites 2 and 17 are located in undeveloped areas in the foothills of the Santa Ana
Mountains in the eastern portion of MCAS El Toro. Site 2 occupies approximately 27
acres and is situated between Borrego Canyon Wash and one of its tributaries
(Figure 1-2). The site is situated at an elevation approximately 500 feet above mean sea
level and is bisected by a man-made drainage channel that trends in a northeast-southwest
direction. Site 2 is bounded on the west by Magazine Road and a dirt road runs along the
southern and eastern boundary. The operational landfill, shown as Areas A and B on
Figure 1-2, was used from the late 1950s until about 1980. Until recently, unauthorized
disposal has occurred on an intermittent basis in Areas C1, C2, and D2 as shown on

Figure 1-2.

During the 1970s, all solid waste from MCAS El Toro and some waste from MCAS
Tustin was disposed in the Site 2 operational landfill. The suspected types of waste
include construction debris, municipal waste, batteries, waste oils, hydraulic fluids, paint
residues, transformers, and waste solvents. It is also possible that equipment painted with
radium paint, or other low-level radiological materials consistent with Station operations,
could have been disposed into the Site 2 landfill. The landfill is not being used currently
and has become overgrown with shrubs and grasses, including a few individual plants of
coastal sage scrub, which serves as habitat for the California gnatcatcher, a federally
listed threatened species. A fill cover of unknown thickness has been placed over the

landfill.
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Section 1 Site Name, Location, and Description

1.4

Site 17 occupies approximately 11 acres in a canyon west of the Magazine Road Landfill
(Figure 1-3). The site is located in a small canyon and extends beyond the canyon mouth
onto a flat, weed-covered field formerly used for agriculture. At its lower end, the landfill
elevation is about 440 feet above mean sea level; at its upper end in the canyon, the
elevation is about 570 feet above mean sea level. The landfill is covered with sparse
vegetation and varying amounts of fill. At the time of the Phase II remedial investigation
(RI), refuse was visible at several locations and the former wash in the canyon was largely
obscured by refuse and soil from the excavation of an adjacent hilltop.

The Site 17 landfill was actively used from 1981 to 1983 as a Stationwide disposal
facility. The site boundaries, shown on Figure 1-3, represent the operational area of the
landfill. Aerial photographs indicate that landfilling activities were under way as early as
1970 and continued through 1986. Suspected waste types disposed at the site include
domestic waste and rubble, cooking grease, oils and fuels from sumps, and empty drums.
Reportedly, any type of waste generated at MCAS El Toro may have been disposed at the
landfill. It is also possible that equipment painted with radium paint, or other low-level
radiological materials consistent with Station operations, could have been disposed into
the Site 17 landfill.

From 1996 to 1997, removal actions were undertaken at Sites 2 and 17 (SWDIV 1996).
Actions included fencing the sites, removing drums and other debris from the surface of
the landfill, and constructing drainage features to reduce the erosion that had been

occurring at both sites.

GEOLOGY AND HYDROGEOLOGY

MCAS EIl Toro lies on the southeastern edge of the Tustin Plain, a gently sloping surface
of alluvial fan deposits derived mainly from the Santa Ana Mountains. These Holocene
materials consist of isolated coarse-grained, stream-channel deposits contained within a
matrix of fine-grained overbank deposits that range in thickness up to 300 feet (Herndon
and Reilly 1989). Silts and clays predominate in the central and northwestern portion of
the Station. Sands are more common near the foothills. The sands are predominantly
well graded (poorly sorted), ranging from coarse to fine, and commonly contain clay
lenses. Clays exhibit medium plasticity and contain sand (JEG 1993a).

The Station lies within the Irvine Groundwater Subbasin (Irvine Subbasin), which has
been designated by the California Regional Water Quality Control Board (RWQCB)
Santa Ana Region, as a public water supply source (RWQCB 1995). The regional aquifer
beneath MCAS El Toro is not currently a source of municipal drinking water; however,
groundwater in the vicinity of the Station is used for agricultural purposes. One on-
Station groundwater well (18_TIC055) belonging to the Irvine Company is located at the
westernmost end of the east-west runway. This well is used for irrigation and is
connected to the regional irrigation distribution system. Other wells pumping irrigation
water are located west (three wells) and northwest (four wells) of the Station. The closest
agricultural well is 18_TIC111, which is adjacent to the northwest Station boundary. To
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the west, the nearest well is 18_TIC047, which is located approximately 2,600 feet west
of the Station boundary.

Review of water-level and water-quality data for multiple-port monitoring wells and
cluster wells throughout the Irvine Subbasin suggests that some hydraulic separation may
exist between the shallower and deeper portions of the regional groundwater aquifer.
According to 1993 water levels, the direction of flow in the shallow aquifer along the
southwest boundary of MCAS El Toro was northwest (Figure 1-4) at a gradient of
approximately 0.008 (JEG 1993a). Regional flow has been west and northwest since the
1940s and has been controlled locally by large pumping depressions. The average linear
groundwater flow velocities in the uppermost aquifer across MCAS El Toro are in the
range of 0.02 to 1.9 feet per day (JMM 1990).

Site 2 lies in a drainage basin incised in Tertiary sedimentary bedrock and is overlain with
a cover of Quaternary alluvial deposits. Depth to bedrock is varied and the nature of the
bedrock surface beneath the site is uncertain. Groundwater in Site 2 occurs in the
alluvium and bedrock; hydrogeologic conditions are heterogeneous. Groundwater flow
beneath the landfill was not assessed, but is believed to be unconfined in the alluvium.
The predominant direction of groundwater flow at Site 2 is to the southwest at a gradient
of 0.02 feet/foot. However, as the groundwater flows from Site 2, the direction changes
abruptly toward the northwest and the gradient appears to increase to 0.1 feet/foot.

Site 17 is also located in a drainage basin incised in a sedimentary bedrock surface that is
overlain with a cover of recent alluvial deposits. Bedrock underlying the northern portion
of the landfill slopes to the southwest and drops rapidly from the ground surface near the
head of the canyon to more than 200 feet below ground surface (bgs) at the south end of
the site. Groundwater is encountered in bedrock units underlying the northern portion of
the site at approximately 100 feet bgs. Apparent groundwater flow is toward the
southwest with a gradient of approximately 0.14 feet/foot. Groundwater at the southern
end of the site is encountered approximately 200 feet bgs in alluvial deposits where the
flow turns to the northwest under the Tustin Plain.

1.5 SURFACE HYDROLOGY

Surface drainage near MCAS El Toro generally flows southwest following the slope of
the land, and is perpendicular to the trend of the Santa Ana Mountains. Several washes
originate in the hills northeast of MCAS El Toro and flow through or adjacent to the
Station en route to San Diego Creek.

Site 2 is located on the lower portion of the Borrego Canyon drainage basin. The
operational area of the landfill is upstream of the confluence of the tributary and main
channel of Borrego Canyon Wash. The main channel of Borrego Canyon Wash generally
contains ephemeral flows in an east-northeast to west-southwest direction around the east
side of the landfill. The tributary of the wash generally flows in a north-northeast to
south-southwest direction along the western edge of the landfill. In addition to ephemeral
stream channel flows, surface water also occurs in a seep where the man-made channel
apparently exposes the seasonal water table between Areas A and B (Figure 1-2). Flows
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in the main channel and tributary have caused erosion of the landfill margins, which had
exposed wastes in some areas.

A natural drainage channel passes through the central portion of the Site 17 landfill. The
overall gradient of the drainage channel is approximately 7 percent. Ephemeral flows in
this channel have caused erosion at the site. At the time of the RI, severe erosion had
occurred where a former, paved access road approached the site from the southeast; a
small cliff had been created where the road was undermined and collapsed. Erosion at
the toe of the landfill had also created vertical stream banks approximately 5 feet high.

Subsequent to the RI, removal actions were performed to correct erosion that had
occurred, mitigate future erosion, and remove exposed wastes from the washes at Sites 2
and 17. Grading and riprap were used at both sites to direct surface water flow and

minimize erosion.

1.6 CURRENT LAND USE

MCAS EIl Toro is bordered on the south and west by the city of Irvine and on the north
and east by unincorporated lands. The local jurisdictions do not have authority over
federal lands. MCAS El Toro encompasses about 4,738 acres. Approximately 1,000
acres are designed for outleases that are not available for development because airfield
safety clearances render them unsuitable for any other use. The outleased lands are along
the perimeter of the Station and are used for agricultural purposes, including landscape
nurseries, livestock grazing, and crop production.

MCAS El Toro provided materials and support for aviation activities of the United States
Marine Corps until base closure in July 1999. Environmental compliance and restoration
activities will continue after base closure and a caretaker staff will remain at the Station
until property transfer is complete. During operations, land use on MCAS El Toro
consisted of a few general types. General Station land uses are described for the
following four quadrants, as defined by the bisecting north-south and east-west runways.

e The northwest quadrant consisted of administrative services (including the
MCAS El Toro headquarters, family and bachelor housing, and community
support services).

e The northeast quadrant consisted of Marine Aircraft Group activities (including
training, maintenance, supply and storage, and airfield operations), family
housing, community services, and ordnance storage in areas isolated by
topographic relief and distance from other developments.

e The southeast quadrant consisted of administrative services, maintenance
facilities, ordnance storage, and the golf course.

e The southwest quadrant consisted of aircraft maintenance facilities, supply and
storage facilities, and limited administrative services.

Sites 2 and 17 are located in the eastern portion of MCAS El Toro. The sites are
undeveloped. .
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1.7

Historically, land use around MCAS El Toro has been largely agricultural. However, the
land to the south, southeast, and southwest has been developed over the past 10 years for
commercial, light-industrial, and residential uses. Currently, expanding commercial areas
are located adjacent to the Station. Additional residential areas are located to the
northwest and west of the Station. Adjacent land to the northeast and northwest is used

for agriculture.

FUTURE LAND USE

MCAS El Toro was closed in July 1999. A Community Reuse Plan has been prepared
(MCAS El Toro Local Redevelopment Authority 1996). This plan is a conceptual,
policy-level reuse plan. A more detailed master plan will be developed as a second phase
of reuse planning and will identify more site-specific land uses. The preferred reuse
alternative for the Station was selected in the December 1996 Community Reuse Plan and
consists of a major airport with a variety of potential future uses for MCAS El Toro
property. According to this plan, Sites 2 and 17 are in an area designated as a 998-acre
habitat reserve. DON intends to transfer the portions of the habitat area containing
Sites 2 and 17 to the Federal Aviation Administration in a federal agency to federal
agency transfer and is the final stages of negotiating the details of that transfer.
In addition, the Federal Aviation Administration has signed a memorandum of
understanding (MOU) with the Fish and Wildlife Service regarding the management of

the habitat area.

Property located in the immediate vicinity (within 1,000 feet) of Site 2 is intended to be
used for the construction of an extension to Alton Parkway. In addition, the Borrego
Canyon Wash is located immediately adjacent to Site 2 and the proposed location of the
Alton Parkway extension. The DON recognizes and understands that the County of
Orange has developed preliminary plans to construct the Alton Parkway extension and
improvements to the Borrego Canyon Wash and plans to move forward into the planning,
design, and environmental review process required by the California Environmental
Quality Act (CEQA). This extension of the parkway and improvements may be
constructed within 1,000 feet of Site 2 but outside of the boundary of the property to be
transferred to another federal agency by a federal agency to federal agency transfer. This
adjacent property will be transferred by deed to the County of Orange. In preparing
detailed design plans and implementing the remedy for Site 2, the DON will cooperate
with FFA signatories and the County of Orange to ensure that all proposed projects (the
remedy for Site 2, the construction of Alton Parkway, and improvements to Borrego
Canyon Wash) are mutually compatible and are designed, constructed, and maintained in
a prompt and reasonable manner.
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Section 2

SITE HISTORY AND ENFORCEMENT ACTIVITIES

MCAS El Toro was commissioned in 1943 as a Marine Corps pilot fleet operation training
facility. In 1950, the Station was selected for development as a master jet station and permanent
center for Marine Corps aviation on the west coast. The Station mission has involved the
operation and maintenance of military aircraft and ground-support equipment. These activities
generated oils, solvents, paint residues, hydraulic fluid, used batteries, and other wastes (MCAS
El Toro 1991). Wastes were placed in unlined on-Station landfills, and burned or covered with

soil.

Environmental remediation activities at MCAS El Toro are performed under the IRP. The IRP
was developed in 1980 by the United States Department of Defense (DoD) to comply with
federal guidelines to manage and control past hazardous waste disposal actions (DON 1997).
The first indication of contamination at the Station occurred during routine water-quality
monitoring in 1985, when the Orange County Water District discovered trichloroethene (TCE) in
groundwater at an irrigation well located approximately 3,000 feet downgradient of MCAS

El Toro.

In 1985, the DON began to work on an Initial Assessment Study (IAS) to locate potentially
contaminated sites on the Station. This work was conducted for the Naval Facilities Engineering
Command under the Navy Assessment and Control of Installation Pollutants Program, which was
the DON version of the DoD IRP at that time. The IAS report identified 17 sites as potential
sources of contamination (Brown and Caldwell 1986). The identification of potentially
contaminated sites was based on the results of record searches and employee interviews. The
report recommended sampling locations and sample analytical parameters to confirm the
suspected contamination at the sites.

In 1987, the Marine Corps contracted for a review of the IAS to produce a Site Inspection Plan of
Action (SIPOA) (JMM 1988). In July 1987, while the SIPOA study was underway, RWQCB
Santa Ana Region issued a cleanup and abatement order to the Marine Corps. This order
required the Station to initiate a perimeter groundwater volatile organic compound (VOC)
investigation and submit a draft report. The SIPOA released in August 1988 included a
recommendation of 19 sites for study and amended the site sampling plans proposed in the IAS
report. This SIPOA report served as the basis for the Sampling and Analysis Plan for the

RI/Feasibility Study (FS) sites.

In June 1988, the United States Environmental Protection Agency (U.S. EPA) recommended
adding MCAS EIl Toro to the National Priorities List (NPL) of the Superfund Program due to
VOC groundwater contamination at the Station boundary and in the agricultural wells west of the
Station. MCAS EIl Toro was added to the NPL on 15 February 1990. In October 1990, the
Marine Corps/DON signed a Federal Facilities Agreement (FFA) with U.S. EPA Region IX,
California Department of Health Services (part of which is now the California Environmental
Protection Agency [Cal-EPA] Department of Toxic Substances Control [DTSC]), and the
RWQCB Santa Ana Region (FFA 1990). The FFA is a cooperative agreement that:

e assures environmental impacts are investigated and appropriate response actions are
taken to protect human health and the environment;
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e establishes a procedural framework and schedule for developing, implementing, and
monitoring appropriate response actions;

e facilitates cooperation, exchange of information, and participation of the parties; and

e assures adequate assessment, prompt notification, and coordination between federal
and state agencies.

The implementation of the FFA is included as one of the responsibilities of the Base
Realignment and Closure (BRAC) Cleanup Team (BCT). The BCT consists of representatives
from the DON Southwest Division Naval Facilities Engineering Command (SWDIV), U.S. EPA,
DTSC, and RWQCB Santa Ana Region. The team was established to manage and coordinate
environmental restoration and compliance programs related to the operational closure of MCAS
El Toro by July 1999. In addition, the MCAS El Toro BCT has specified in its mission and

vision statements that:
e fast-track remediation of sites is necessary to expedite reuse; and

e restoration and reuse is to be maximized by 1999.

In December 1989, the DON began to prepare a Phase I RI Work Plan and associated documents
for MCAS El Toro. The DON reviewed the available reports and other documents pertinent to
past disposal practices at the Station and concluded that 22 IRP sites would be investigated
(JEG 1993a). These sites were grouped into three OUs. OU-1 comprised the regional VOC
groundwater investigation (Site 18), which was conducted both on and off the Station. OU-2
included the four landfill sites (Sites 2, 3, 5, and 17) and Site 10, the Petroleum Disposal Area
(this site was later moved to OU-3). The remaining 16 sites were grouped together as OU-3.
These sites were considered to be potential sources for a variety of contaminants. The principal
objectives of the Phase I RI were to evaluate the source(s) of contamination in regional
groundwater west of the Station and determine whether contamination exists and is affecting the

environment at sites in OU-2 and OU-3.

The results of the Phase I RI were documented in a draft Technical Memorandum issued in
July 1993 (JEG 1993a), a draft RI report for OU-1 issued in July 1994 (JEG 1994a), a final Soil
Gas Survey Technical Memorandum issued in October 1994 (JEG 1994b) and a draft final
interim RI/FS Report for OU-1 issued in August 1996 (JEG 1996). A variety of contaminants in
the groundwater, soil, surface water, and sediment at MCAS El Toro was identified during the
Phase I RI. Contaminants in the soil and sediment consisted primarily of low concentrations of
semivolatile organic compounds (SVOCs), petroleum hydrocarbons, pesticides, herbicides, and
polychlorinated biphenyls (PCBs) (JEG 1993a). It was also concluded during the Phase I RI that
the source of contamination for regional groundwater is in the southwest quadrant of the Station,
but no specific source was identified. The sampling events yielded sufficient information to
warrant conducting a preliminary risk assessment of contaminants at the sites for both
groundwater and soil contamination. The results of the Phase I RI provided the primary data for

the Phase II RI/FS.
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In March 1993, MCAS El Toro was placed on the BRAC III list of military facilities considered
for closure. Under the terms of the FFA, Station closure would not affect the DON’s obligation
to conduct the RI/FS and to comply with the other requirements of the FFA (FFA 1990,

Section 37, Base Closure).

Concurrent with the Phase I RI, the DON conducted a Resource Conservation and Recovery Act
(RCRA) Facilities Assessment (RFA) at MCAS El Toro. The purpose of the RFA was to
evaluate whether an additional 140 sites at MCAS EI Toro would require further investigation
under the Phase II RUFS program. The final RFA report was submitted in July 1993
(JEG 1993b). Based on an evaluation of the sampling results, 25 solid waste management units
(SWMUs)/areas of concern (AOCs) were recommended for further action. Site 23 (Wastewater
Treatment Plant Sewer Lines) was evaluated in the RFA and was recommended for no further
action. The sewer lines are located within Site 24, which was added to the Phase II RI scope.

Interviews with active and retired personnel from the Fuel Operations Division and Facility
Management Department (currently the Installations Department) were held in July 1994 at
MCAS El Toro (JEG 1994c). The objectives of the meeting were to confirm and supplement
information obtained from past interviews and field investigations, to obtain a better
understanding of current and historical operations at MCAS El Toro, and to identify new areas of
potential environmental concern at MCAS El Toro. Those interviewed had knowledge of
operations and procedures for storage and disposal of hazardous materials and waste. The
interview panel consisted of regulatory agency personnel, DON and MCAS El Toro personnel,

and contractor personnel.

The subjects covered during the interviews included underground storage tanks, aboveground
storage tanks, IRP sites, tank farms, disposal procedures, disposal areas, and accidental or
unintentional spills or leaks that may have occurred. Much of the information gathered from
previous interviews and field investigations was confirmed. The interview panel discussed the
types of wastes known to be deposited in each of the landfills, the depth and the boundaries of
the landfills, and how the wastes were handled. Other subjects discussed included the types of
operations that occurred on the Station and the types of chemicals used in these operations.

In July 1995, a final Work Plan for the Phase II RI/FS was issued (BNI 1995). This Work Plan
presented an approach to conduct the Phase II RI at 24 IRP sites including 2 new sites, Site 24
and Site 25. The objectives of the plan were to present a data quality objective-based sampling
strategy to establish confidence that inferences made from the data are correct, and, ultimately, to
collect sufficient information to support risk management decisions. The Phase II RI was
conducted in 1995 and 1996. During this same time period, DON performed an evaluation of
background concentrations of metals in soils and reference levels for pesticides and herbicides in
soils (BNI 1996a). This enabled site-specific analytical results of soil sampling to be compared
with background and reference levels during the RI to identify potential releases.

Subsequent to the Phase II RI, an evaluation of metals in groundwater was performed
(BNI 1999a Appendix F). The purpose of this evaluation was to determine whether the reported
concentrations of metals in groundwater at MCAS El Toro reflect ambient conditions or are the
result of anthropogenic sources associated with historical Station activities.
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From 1998 through 1999, the DON conducted a historical radiological assessment (HRA) of
MCAS EI Toro (Roy F. Weston 1999). The assessment was performed as part of the base
closure process for the release of the Station for reuse. A draft final HRA report summarizing
the results of the assessment was issued in November 1999.

Table 2-1 summarizes the enforcement activities and environmental investigations that have
occurred at MCAS El Toro.
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Table 2-1

Summary of Environmental Investigations at MCAS EIl Toro

Date Investigation Objective Summary of Findings
1985 IAS? Locate potentially Identified 17 sites as potential sources of
contarminated sites at contamination. Recommended sampling
MCAS" El Toro using locations and sample analytical
record searches and parameters to confirm the suspected
employee interviews. contamination at the 17 sites.

1986 OCWD* Groundwater  Investigate source of TCE®  After installing a series of monitoring
Investigation found in agricultural well wells and soil vapor probes and

west of MCAS El Toro. reviewing independent investigations,
OCWD concluded that MCAS El Toro
was the source of TCE contamination
detected in groundwater downgradient of
the Station.

1988 Site Inspection Plan of  Review IAS findings. Recommended 19 sites for investigation
Action and amended the site sampling plans

proposed in the IAS report. This
included one site (Site 18) intended to
address the off-Station contaminant
plume of VOCs®.

1988 Perimeter Study Address the RWQCB' Santa  Detected the presence of VOCs in
Investigation Ana Region Cleanup and shallow groundwater near the

Abatement Order requiring  southwestern boundary of the Station.
investigation of the source

of regional VOC

groundwater contamination.

1989 Interim pump-and-treat Pump and treat VOC- Groundwater was extracted at a

system contaminated groundwater ~ combined rate of 30 gallons per minute
from three extraction wells  from three wells and treated with
near the Station boundary. granular activated carbon. Extracted
groundwater had concentrations of TCE
and PCE® from 10 to 160 and 25 to 100
parts per billion, respectively.

1989 Phase I RI" Work Plan  Formulate Work Plan, Field DON' concluded that 22 sites would be
and associated Sampling Plan, and other RI  investigated and grouped into three
documents for MCAS  documents to direct the Ous',

El Toro Phase I fieldwork.

1990 Superfund NPL* Identify sites with imminent MCAS El Toro was added to the NPL

risks to the public. for the Superfund Program due to VOC

contamination at the Station boundary
and in agricultural wells west of the
Station boundary.

(table continues)
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Table 2-1 (continued)
Date Investigation Objective Summary of Findings
1993 Base Closure and Identify sites for closure. MCAS El Toro was placed on the
Realignment Act BRAC'HI list. Under the terms of the
FFA™, Station closure would not affect
the DON’s obligation to conduct the
RI/FS" and comply with the other
requirements of the FFA.
1993 Phase I R1 The draft Technical Various contaminants in the
Memorandum and draft groundwater, soil, surface water, and
OU-1 RI Reports document  sediment were detected at MCAS El
the results of the Phase IRI.  Toro. Soil and sediment contaminants
The principal objectives of  were primarily SVOCs®, petroleum
the Phase I RI were to make hydrocarbons, pesticides, herbicides, and
an initial determination PCBs®. The Phase I RI concluded that
regarding the existence and  the source of contamination for regional
risks of contamination at groundwater was the southwest quadrant
sites in OU-1, OU-2, and of the Station, but it did not indicate
Ou-3. specific sources. A preliminary risk
assessment was conducted for
contaminants at the sites in both
groundwater and soil.
1993 RCRA Facility Evaluate whether an Based on the RCRA Facility Assessment
Assessment additional 140 sites at results, SWMUs/AOCs" were
MCAS E! Toro would recommended for further action. This
require further investigation  action included additional subsurface
under the Phase II RI/FS investigation or other activities such as
program. inspection of underground storage tanks,
repair of cracks in concrete-paved areas,
and excavation of contaminated soil. Of
these 25 SWMUSs/AQOCs, 2 were
recommended for further action under
the Phase II RI/FS program. Site 23 was
investigated and recommended for no
further action.
1994 Phase I Soil Gas Identify potential VOC The soil gas survey investigated soil
Survey for Sites 24 and  sources at Sites 24 and 25.  conditions (generally 12 to 20 feet below
25 ground surface). Elevated
concentrations of VOCs were detected
beneath the aircraft maintenance hangars
(Buildings 296 and 297). TCE was the
compound most frequently detected.
Other VOCs detected included PCE, 1,1-
dichloroethene, Freon 113, carbon
tetrachloride, and chloroform.
(table continues)
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Section 2 Site History and Enforcement Activities

Date: 04/14/00

Table 2-1 (continued)

Date Investigation

Objective

Summary of Findings

Interviews with active
and retired personnel

1994

Final Work Plan for
Phase II RI/FS and
associated documents

1995

Evaluation of
background
concentrations and
reference levels in soil

1996

Interim-Action RI/FS
for groundwater
contamination
designated as OU-1

1996

RI for vadose zone and
groundwater
contamination at Site
24

1996

FS for vadose zone
contamination at Site
24

1996

To supplement and confirm
information from past
investigations and
interviews, obtain a better
understanding of current
and historical operations,
and identify new areas of
potential environmental
concern.

Present an approach to
conduct the Phase II RI at
24 sites at MCAS El Toro
using the U.S. EPA* DQO'
process. Establish
background concentrations
of metals in soils. Establish
a process to collect
sufficient information to
support decisions on risk
management.

Calculate background
concentrations for metals in
soil and reference levels for
herbicides and pesticides in
soil at MCAS El Toro.

Characterize groundwater
contamination and evaluate
potential actions to
remediate VOC-
contaminated groundwater
in the principal aquifer.
Determine the nature and
extent of VOC
contamination at Site 24
and evaluate the human-
health risk due to this
contamination.

Evaluate potential actions to
remediate the VOC-
contaminated soils at Site
24,

The interview panel provided
information about types of operations
that occurred on-Station and types of
chemicals used in these operations.

Established DQO process for conducting
RI/FS. Two new sites, Sites 24 and 25,
were established for investigation in
Phase II.

Background concentrations for metals
and reference levels for herbicides are
compared with site-specific analytical
results in the RI to identify potential
releases.

A range of remedial alternatives has
been prepared. The preferred alternative
is expected to be presented for public
comment in 2000.

Soil and groundwater were investigated.
The RI linked the groundwater hot spot
identified during the Phase II RI with
high concentrations of TCE in the
vadose zone beneath Buildings 296 and
297.

SVE" is presented as the presumptive
remedy most appropriate for remediation
of contaminated soils.

(table continues)
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Section 2 Site History and Enforcement Activities
Table 2-1 (continued)
Date Investigation Objective Summary of Findings
1997 Draft Final RI Reports  Determine the nature and Investigations revealed that
for OU-3A and Site 25  extent of contamination at contamination at Sites 4, 6, 9, 10, 13, 15,
Sites 4, 6, 8,9, 10, 11, 12, 19, 20, 21, and 22 is limited to shallow
13, 15, 16, 19, 20, 21, 22, soils. Contamination at Site 25 is limited
and 25 and evaluate the to sediment and surface water. In all
human-health risk due to cases, risks to human health are within
this contamination. the range generally considered
acceptable by the U.S. EPA. A
recommendation for no action was made
to the BCT" and was approved. AnFS
was recommended for Site 16 and
portions of Sites 8, 11, and 12.
1997 RI for landfill sites Determine the nature and Air, soil, and groundwater were
extent of contamination at investigated. Risks at each site are
Sites 2, 3, 5, and 17 and driven by contamination in soil. VOCs
evaluate the human-health are present in groundwater above
risk due to this MCLs" at Site 2. Landfill gas controls
contamination. are not necessary and no principal threat
wastes were found in soil gas.
1997 FS for landfill sites Evaluate potential actions to  Capping, institutional controls, and
remediate the landfills and ~ monitoring are presented as the
allow site closure. presumptive remedies most appropriate
for remediation of the landfills.
1997 FS for groundwater at  Evaluate potential actions to A range of remedial alternatives has
Site 24 remediate VOC- been prepared. The preferred alternative
contaminated groundwater  is expected to be presented for public
at Site 24. comment in 1999.
1997 Interim ROD" for Select interim remedial SVE was selected as the remedial
Site 24 vadose zone alternative for soil at Site alternative for soil at Site 24.
24.
1997 ROD for OU-2A and Select remedial alternative No action was selected for Sites 4, 6, 9,
OU-3A No Action for selected OU-2A and 10, 13, 15, 19, 20, 21, 22, and 25.
Sites OU-3A sites.
1998 FS for OU-3A Sites 8,  Evaluate potential actions to  Excavation and removal are presented as
11, and 12 remediate contaminated the actions most appropriate for
soil. remediation of contaminated soil at
portions of Sites 8, 11, and 12. Other
portions of these sites do not require
further action.
(table continues)
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Section 2 Site History and Enforcement Activities

Date: 04/14/00

Table 2-1 (continued)
Date Investigation Objective Summary of Findings
1998 Evaluation of metals in  Evaluate whether the Groundwater beneath and downgradient
groundwater at MCAS  reported concentrations of  of the four on-Station landfills does not
El Toro metals in groundwater at appear to have been contaminated by
MCAS El Toro reflect metals wastes generated or disposed at
ambient conditions or are these areas. Although the concentrations
the result of anthropogenic  of some metals exceed MCLs, such
sources associated with conditions are characteristic of
historical station operations.  basinwide groundwater quality
conditions and are not limited to the
landfill sites.
1999 Historical radiological ~ Evaluate historical use, The Draft Final Historical Radiological
assessment for MCAS  storage, and disposal of Assessment dated October 1999
El Toro radiological materials at identifies candidate sites for radiological
MCAS El Toro and surveys based upon historical
recommend follow-on information. Landfill Sites 2, 3, 5, and
investigations of potentially 17 are identified as candidate sites.
impacted areas.
Notes:
& |AS - Initial Assessment Study
® MCAS - Marine Corps Air Station
¢ OCWD - Orange County Water District
o 4 TCE - trichloroethene
¢ VOC - volatile organic compound
" RWQCB - (California) Regional Water Quality Control Board
9 PCE - tetrachloroethene
" RI - remedial investigation
' DON - Department of the Navy
! QU - operable unit
¥ NPL - National Priorities List
' BRAC - Base Realignment and Closure
™ FFA — Federal Facilities Agreement
" FS - feasibility study
° 8VOC - semivolatile organic compound
? PCB - polychlorinated bipheny!
9 RCRA - Resource Conservation and Recovery Act
" SWMU/AOC - solid waste management unit/area of concern
® U.S. EPA - United States Environmental Protection Agency
' DQO - data quality objective
Y SVE - soil vapor extraction
¥ BCT - BRAC Cleanup Team
¥ MCL — maximum contaminant level
* ROD - Record of Decision
‘.(.w/
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Section 3

HIGHLIGHTS OF COMMUNITY PARTICIPATION

A Community Relations Plan (BNI 1996b) was developed to document concerns identified
during community interviews and to provide a detailed description of the community relations
activities planned in response to information received from the community. The initial plan was
prepared in 1991 and revised in 1993 and 1996. The revisions incorporated the most recent
assessment of community issues, concerns, and information needs related to the ongoing
environmental investigation and remediation program at MCAS El Toro.

The community relations program includes specific activities for obtaining community input and
keeping the community informed. These activities include conducting interviews, holding public
meetings, issuing fact sheets to provide updates on current remediation activities, maintaining an
information repository where the public can access technical documents and program
information, disseminating information to local and regional media, and making presentations to

local groups.

Community members and local governmental agencies have also participated in planning for the
reuse of MCAS El Toro through development of the Community Reuse Plan.

3.1 RESTORATION ADVISORY BOARD

In 1994, individuals from local communities began to play an increasingly significant role
in the environmental restoration process with the establishment of the Restoration
Advisory Board (RAB). Original membership in the board, which was solicited by the
Marine Corps/Navy through paid newspaper notices, exceeded 50 individuals including
business and homeowners’ representatives, interested residents, local elected officials,

and regulatory agency staff.

Currently, the RAB is composed of 28 members. Twelve RAB members are community
members or private citizens. The remaining 16 RAB members are representatives from
various government agencies. RAB meetings occur every 2 months, are open to the
public, and include interested representatives from the Marine Corps/Navy, city and
county offices, and regulatory agencies. Meetings are held in the evenings after normal
working hours from 6:30 to 9:00 p.m. at the city of Irvine City Hall, Conference and
Training Center. Several board members from the RAB have taken information from the
regular meetings back to the groups they represent, thus contributing to an increased
awareness of the IRP process. In addition, members of the public can contact RAB
members to obtain information or express concerns to be discussed at subsequent RAB
meetings.

Copies of the RAB meeting minutes are available at the MCAS El Toro Information
Repository, located at the Heritage Park Regional Library in Irvine, California. RAB
meeting minutes are also located on the Navy’s SWDIV Environmental Web Page, which
can be found at the following Internet address:

http://www.efdswest.navfac.navy.mil/pages/Envinmtl.htm
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Section 3 Highlights of Community Participation

3.2

The four inactive landfills at MCAS El Toro (OU-2B, Sites 2 and 17; OU-2C, Sites 3 and
5) have been a key topic for presentations at numerous RAB meetings. Table 3-1 shows
topics of landfill presentations and discussion covered at 12 RAB meetings from July
1995 through June 1998. Early presentations focused on the landfill presumptive remedy
approach, the RI, and preliminary findings from field activities. Interim removal actions
and maintenance activities were also covered. Later presentations focused on
development of remedial alternatives and cost comparisons of alternatives. Another key
topic, institutional controls, was also covered at this time. Marine Corps/Navy
representatives made presentations and held detailed discussions at two RAB
subcommittee meetings that focused on cost comparisons of alternatives, in particular,
clean closure and landfill consolidation. Copies of presentation handouts were provided
to RAB members at all meetings. The RAB Community Cochair, at the June 1998 RAB
meeting, said that landfill issues have been covered thoroughly, and the RAB has a
comprehensive understanding of these issues.

PUBLIC MAILINGS

Public mailings, including information updates, fact sheets, and proposed plans, have
been used to assure an even broader dissemination of information within the local
community. The first information update announcing the IRP process at MCAS El Toro
was delivered in November 1991 to residents surrounding MCAS El Toro and mailed to
city, state, and federal officials; agencies; local groups; and individuals identified in the
Community Relations Plan. Subsequent updates and fact sheets were mailed to the
community as significant remediation milestones occurred (Table 3-2). These
publications have included information concerning the status of site investigations, the
upcoming remedy selection process, ways the public can participate in the investigation
and remediation of MCAS El Toro, and the availability of the MCAS El Toro

Administrative Record.

Proposed plans are summaries of remedial alternatives proposed for a site or group of
sites. The plan describes each of the alternatives, evaluates each alternative against nine
criteria, and identifies the preferred alternative. This document is issued to the public
prior to the beginning of a public comment period to provide information and solicit
public input on the potential remedial options that underwent detailed evaluation. Once
the public comment period closes, the comments are compiled, reviewed by the BCT, and
used to refine the remedial action. The final decision and response to comments (known
as a “Responsiveness Summary”) are presented in the record of decision (ROD).

The updates, fact sheets, and proposed plans are mailed to approximately 1,800
households, businesses, public officials, and agencies in an effort to reach as many
community members as possible.
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Table 3-1

RAB? Meetings Technical Presentations Pertaining to Landfills

Date

Topic

27 July 1995

31 August 1995

28 September 1995
26 October 1995
30 November 1995

24 April 1996

04 December 1996

30 January 1997

26 March 1997

03 December 1997
25 March 1998

24 June 1998

Announcements: sampling activities will begin in August 1995
at landfill Sites 2, 3, 5, and 17; and draft Remedial
Investigation landfill reports will be due out in March 1996
Magazine Road Landfill investigation — Site 2

Overview of landfill investigations — Sites 2, 3, 5, and 17
Update on investigation activities at the landfills

Preliminary results of geophysical surveys and soil gas
sampling conducted at the landfills

Interim (removal) actions at landfill Sites 2 and 17 (with slide
presentation)

Subcommittee meeting report, 30 October 1996 meeting —
overview and discussion with SWDIV® Remedial Project
Managers of four landfill feasibility studies

Update on interim (removal) actions at landfill Sites 2 and 17

Update on landfill feasibility studies and issues of
classification, consolidation, and state agency concurrence
Landfill alternatives and feasibility studies and results of
landfill consolidation costing

Subcommittee meeting report, 26 February 1997 meeting —
discussion with SWDIV Remedial Project Managers on
comparing costs for capping/monitoring versus landfill
consolidation/clean closure

MCAS?® El Toro landfills and institutional controls

Station landfills: Remedial Investigation/Feasibility Study
reports and Proposed Plan clarifications

Landfill maintenance activities at Site 2

Debrief presentation and discussion — 18 June 1998 Landfill
Proposed Plan public meeting

Notes:

2 RAB — Restoration Advisory Board
® SWDIV — Southwest Division Naval Facilities Engineering Command
¢ MCAS — Marine Corps Air Station
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3.3

Table 3-2
Summary of MCAS? El Toro Updates, Fact Sheets, and Proposed Plans

Fact Sheet Number Date Summary of Contents
— 11/91 Information Update/IRP® Process
— 12/92 Information Update
1 12/93 Phase II RI° Results
2 12/93 RAB‘ Formation
3 07/95 Information Update/Tank 398
4 10/95 Information Update/Engineering Evaluation/Cost Analysis
5 11/95 MCAS El Toro Building 673-T3 Certification for Closure
6 04/96 Looking Back-Moving Forward Update on IRP Progress
7 12/96 Groundwater Remediation OU®-1 and OU-2A
— 04/97 Proposed Plan for Site 24 Vadose Zone
— 06/97 Proposed Plan for No Action Sites
— 05/98 Proposed Plan for Landfill Sites 2, 3, 5, and 17
8 02/99 SVE' Design
— 05/99 Proposed Plan for OU-3 Sites 8, 11, and 12
Notes:

# MCAS - Marine Corps Air Station

® |RP - Installation Restoration Program
¢ RI - Remedial Investigation

¢ RAB - Restoration Advisory Board

e

f

OU - operable unit
SVE - soil vapor extraction

COMMUNITY PARTICIPATION FOR LANDFILL SITES

The draft final RI and FS reports for Sites 2 and 17 were released to the public in
September 1997. The Proposed Plan for OU-2B Sites 2 and 17 was issued in May 1998.
The Proposed Plan also addressed OU-2C Sites 3 and 5. These documents were made
available to the public at the information repository maintained at the Heritage Park
Regional Library in Irvine, California. The notice of availability for these documents was
published in the Orange County Register and the Los Angeles Times (Orange County
Edition) approximately 1 week before the start of the public comment period on the
proposed plan. The notices also announced the availability of the administrative record
file for review. Complete administrative record files are available at the SWDIV in San
Diego and at MCAS El Toro. A partial record file is available for review at the
information repository. The information repository also contains a complete index of the
administrative record file along with information about how to access the complete file at
the Station. The Proposed Plan was also distributed to the MCAS El Toro project

mailing list.
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A public comment period for the Proposed Plan for OU-2B and OU-2C was held from 15
May to 13 July 1998. In addition, a public meeting was held on 18 June 1998. This
meeting was announced in the Orange County Register and Los Angeles Times (Orange
County Edition) on 11 June 1998. Media alerts issued by the BRAC Public Affairs
Officer were also used to notify the reporters that the public was invited to the meeting
and to encourage the reporters to attend and publicize the event. The BRAC Public
Affairs Officer also met with reporters to brief them on the proposed plan. Subsequently,
the Orange County Register and the Los Angeles Times published articles on the landfills,
the FSs, and the Proposed Plan. These articles also announced date, time, and location
of the public meeting. At the public meeting, representatives from the DON,
MCAS EI Toro, and environmental regulatory agencies answered questions about site
conditions and the remedial alternatives under consideration and a court reporter recorded
public comments. A response to the comments received regarding Sites 2 and 17 during
this period is included in the Responsiveness Summary, which is part of this ROD.
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SCOPE AND ROLE OF OPERABLE UNIT

Twenty-five IRP sites have been investigated at MCAS El Toro. These sites are divided into
three OUs. OU-1 encompasses Site 18 (Regional Groundwater). OU-2 is subdivided into OU-
2A, OU-2B, and OU-2C. OU-2A encompasses Site 24 (VOC Source Area) and Site 25 (Major
Drainages).

Area OU-2A was defined to address the source of regional groundwater contamination. Site 25
was included in this OU because it was not known whether the major drainages at MCAS El
Toro were acting as a source of the VOC contamination that is found in the shallow groundwater
unit beneath the Station and in the principal aquifer off-Station. The Phase II RI of Site 25
showed that this site is not a source of regional groundwater contamination and the site was
recommended for no action. Site 24 (vadose zone) and Site 25 were addressed in previous
RODs. Site 24 (groundwater) and Site 18 will be addressed in a separate ROD.

OU-2B encompasses Sites 2 and 17. OU-2C encompasses Sites 3 and 5. Sites 2, 3, 5, and 17 are
generally referred to as the landfill sites. Sites 2 (except groundwater) and 17 are addressed in
this interim ROD. Sites 3 and 5 will be addressed in a separate ROD. Groundwater at Site 2 will
be addressed in the final ROD. The interim action will neither be inconsistent with, nor

preclude, implementation of the final remedy.

OU-3 comprises the remaining 17 IRP sites at MCAS El Toro that focus on potential surface-soil
contamination. Ten of these sites (4, 6, 9, 10, 13, 15, 19, 20, 21, and 22) were investigated,
found to contain no unacceptable risks to human health or the environment, and were
recommended for no action. These sites were addressed along with Site 25 in a previous ROD.
The remaining OU-3 sites (1, 7, 8, 11, 12, 14, and 16) are being investigated and are expected to
be addressed in two or more separate RODs.

Site 23 was evaluated in an RFA under the FFA and was eliminated as an environmental

concem.
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SUMMARY OF SITE CHARACTERISTICS

Interpretation of the nature and extent of contamination at Sites 2 and 17 is based on the Phase I
and Phase II RI data presented in the draft final Phase II RI reports (BNI 1997a,b). These data
include the results of air, soil, soil gas, groundwater, sediment, and surface water investigations;
aerial photograph reviews; and interviews with MCAS El Toro personnel.

The Phase I RI was conducted during 1992 and 1993. The Phase II RI was conducted during
1995 and 1996. The Phase II investigation consisted of a review of previously gathered data
(e.g., interviews, aerial photograph surveys, soil gas surveys, results of previous investigations)
and additional sampling and analyses designed to fill in data gaps from the Phase I investigation
and provide information necessary to conduct a baseline human-health risk assessment and an

ecological risk assessment.

Characterization of the landfill sites and development of the remedial alternatives were based on
a presumptive remedy approach developed by the U.S. EPA (U.S. EPA 1993, 1994, 1996). The
following sections provide a discussion of the presumptive remedy approach, the time period
when the landfills were in operation, suspected waste types, a summary of sampling performed
during the Phase I and Phase II investigations, site-specific sampling results, and potential routes
of exposure. A complete discussion of sampling locations and methodologies, analytes reported
at each site, and the nature and extent of contamination appears in the Phase II draft final RI

reports for Sites 2 and 17 (BNI 1997a,b).

The Phase I and Phase II RIs showed that several metals were present at elevated concentrations
in groundwater. Subsequent to Phase II RI, Bechtel National, Inc. (BNI) performed a technical
evaluation to determine whether the reported concentrations of metals reflect ambient conditions
or are the result of anthropogenic sources associated with historical Station operations. The

results of this evaluation are summarized in Section 5.5.

In November 1999, a draft final HRA report was issued (Roy F. Weston 1999) as part of the base
closure process for the release of the Station for reuse. This report recommended additional
radiological surveys at several locations, including landfill Sites 2 and 17. The results and
recommendations of the radiological assessment are summarized in Section 5.6.

Note: Figures and tables are located at the end of this section.

5.1 PRESUMPTIVE REMEDY APPROACH

The RI/FS for Sites 2 and 17 was based on the application of the U.S. EPA presumptive
remedy for municipal and military landfills (U.S. EPA 1993, 1994, 1996). The use of the
presumptive remedy allows for expedited closure of municipal landfills by using past
experience to streamline investigations and expedite selection of remedial action. Under
the presumptive remedy approach, engineered designs are usually used to contain
releases of contaminants from landfills to the atmosphere, surface water, and
groundwater. Such engineered designs may include landfill caps, landfill gas collection
systems, surface grading, or groundwater treatment systems. Sites 2 and 17 were
potential candidates for application of the presumptive remedy approach because each
site met the U.S. EPA criteria for municipal and military landfills, which require that
wastes consist of a large-volume, heterogeneous mixture of municipal, industrial, and
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hazardous wastes. In addition to the presumptive remedy approach, closure of these
landfills must also meet federal, state, and local requirements for landfills. Therefore,
engineered closure designs must incorporate these requirements.

Sampling of the landfills also was based on the presumptive remedy approach. Sampling
directly from landfill materials was avoided. That is because landfill contents are
typically so heterogeneous that it is not practical to completely characterize their contents
using chemical analyses. Intrusive sampling through the landfills was also avoided
because the borings could serve as a conduit for transport of leachate to groundwater.
Also, under the presumptive remedy approach, DON assumed from the onset of the
investigation that the landfills would require remediation; therefore the investigation
focused on gathering information that would allow selection of the most appropriate
remedy (e.g., delineating the extent of landfilled materials, evaluating grades within the
landfill boundary, determining to what extent media surrounding the landfill had been

impacted).

5.2 SITE 2 - MAGAZINE ROAD LANDFILL
Site 2 occupies approximately 27 acres. The Site 2 landfill was used from the late 1950s
until about 1980. During the 1970s, all solid waste from MCAS EI Toro and some waste
from MCAS Tustin were disposed in the operational landfill. The suspected types of
waste include construction debris, municipal-type waste from base operations, batteries,
waste oils, hydraulic fluids, paint residues, transformers, and waste solvents. It is also
possible that equipment painted with radium paint, or other low-level radiological
materials consistent with Station operations, could have been disposed into the Site 2
landfill.
5.2.1 Landfill Extent
The lateral extent of the Site 2 landfill was assessed from:
e visual mapping,
s surface geophysics,
e trenching,
e soil borings,
e topographic and station maps,
e aerial photograph review, and
e interviews with MCAS El Toro personnel.
Based on this assessment, the operational landfill portion of Site 2 is shown as Areas A
and B on Figure 1-2. Unauthorized disposal occurred on an intermittent basis until
recently. Areas Cl, C2, and D2 on Figure 1-2 represent areas where unauthorized
disposal occurred on Marine Corps property.
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"~ 5.2.2 Site Characterization by Medium

Sampling was used to evaluate the extent to which media surrounding the Site 2 landfill
had been impacted by landfill contents. Table 5-1 (all figures and tables are placed at the
end of this section) depicts the sampling performed at Site 2 during the air quality solid
waste assessment test (Air SWAT), Phase I RI, and Phase IT RI1.

The remainder of this section summarizes the sampling performed and the results of the
investigation of each medium. Detailed results are found the draft final RI report for

Site 2 (BNI 1997a).

5221 AIR

The nature and extent of VOCs in air were evaluated based on data obtained during the
Air SWAT performed in 1988 (Strata 1991) and during the Phase II RI. Air sampling
performed during the Air SWAT included instantaneous air sampling, integrated surface-
air sampling, and ambient-air sampling. Instantaneous air sampling was limited to a
single 50,000-square-foot area. Within this zone, a reading of 2.5 parts per million by
volume (ppm,) of total organic compounds as methane was reported. The remaining
readings were less than 2 ppm, in the area of investigation. One integrated surface-air
sample was collected during the Air SWAT. Total organic compounds as methane was
reported at 2.9 ppm,. Fifteen ambient-air samples were collected during the Air SWAT.
Four VOCs, methylene chloride, 1,1,1-trichloroethane (1,1,1-TCA), toluene, and
tetrachloroethane (PCE), were detected (Table 5-2). Methylene chloride was reported at
concentrations from 1.1 to 4.8 ppb, (Strata 1991). However, the Air SWAT also reported
methylene chloride in equipment blanks at concentrations of approximately 1 ppb,. The
California Air Resources Board (CARB) maintains a network of air toxics monitoring
sites throughout the state of California and reports average concentrations (urban
environment) for a number of the VOCs targeted at Site 2. The statewide urban average
for methylene chloride was 2.1 ppb, (CARB 1988). 1,1,1-TCA concentrations in
ambient air reported in the Air SWAT ranged from 0.83 to 2.5 ppb,. The statewide urban
average for 1,1,1-TCA was 1.8 ppb, (CARB 1988). Toluene and PCE were reported in
the Air SWAT at maximum concentrations of 6 and 0.53 ppb,, respectively. Neither of
these compounds was reported in the CARB study.

Table 5-2 compares the results of the Air SWAT with the results of ambient-air sampling
conducted at 288 landfills throughout California (CARB 1990). Concentrations of
methylene chloride, 1,1,1-TCA, and PCE reported during the Air SWAT were slightly
higher than the median concentrations reported during the CARB study, but were well
below the CARB maximum concentrations. These data show that the air quality at the
Site 2 landfill does not differ significantly from typical landfills throughout the state.
Toluene was not reported in the CARB study.
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Phase II RI sampling of air included instantaneous air sampling, integrated surface-air
sampling, ambient-air sampling, and isolation flux chamber sampling. Instantaneous air
sampling showed that total organic compounds as methane exceeded 500 ppm, at
approximately seven locations. According to South Coast Air Quality Management
District (SCAQMD) Rule 1150.2 (SCAQMD 1985, 1989), instantaneous readings in
excess of 500 ppm, are defined as exceedances. Exceedances of 500 ppmy occurred on
the central portion of the landfill in an area approximately 400 by 600 feet. This area was
further investigated using integrated surface-air sampling, upwind and downwind
ambient-air sampling at the landfill perimeter, and isolation flux chamber sampling.

Eleven integrated surface-air samples were collected during the Phase II RI. Methane
was not reported in excess of the detection limit of 10 ppm,. Several VOCs, including
benzene, dichlorodifluoromethane (Freon 12), ethylbenzene, m,p-xylene, o-xylene,
toluene, 1,2,4-trimethylbenzene, and 1,3,5-trimethylbenzene, were detected (Table 5-3).
The concentrations of these VOCs were compared with data published by the California
Air Resources Board (CARB) (CARB 1990). These data were based on sampling results
for 251 landfills at which integrated surface-air sampling was performed. At Site 2,
benzene was reported in one integrated sample at a concentration of 22 ppb,. This is
greater than the CARB study median, yet less than the CARB study maximum of 120
ppby. The remaining VOCs were reported at concentrations less than the CARB median

concentration (Table 5-3).

Three ambient-air samplers were used during the Phase II RI to collect one upwind
sample and two downwind samples. Table 5-2 compares the results of the Phase II RI
and the Air SWAT against statewide urban average concentrations, annual average
concentrations generated from the SCAQMD Anaheim air toxics monitoring station, and
ambient-air sampling results of the 1990 CARB study. As Table 5-2 shows, the
concentrations of organic compounds measured in ambient air at Site 2 were of the same
order of magnitude as those observed in urban areas. Therefore, the Phase II RI
concluded that the Site 2 landfill is not impacting the ambient-air quality of the
surrounding area.

Isolation flux chamber samples were taken at Site 2 on 09 January 1996. Seven samples
collected had low but detectable levels of VOCs, including chloroform, chlorobenzene,
1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichloroethane (DCA), methylene
chloride, TCE, and 1,3,5-trimethylbenzene.

Figure 5-1 (all figures and tables are placed at the end of this section) illustrates the
results of flux chamber and integrated surface sampling at Site 2.

5.22.2 SOIL GAS

The nature and extent of VOCs reported in shallow soil gas were evaluated based on data
obtained during the Air SWAT and Phase II RI. During the Air SWAT, shallow soil gas
samples were collected at a depth of approximately 8 feet bgs at seven locations. During
the Phase II RI, 342 soil gas samples were collected at 278 locations at a depth of
approximately 15 feet bgs. Samples collected during the Air SWAT were analyzed at a
fixed-base laboratory for methane and for ten compounds: benzene, carbon tetrachloride,
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chloroform, 1,2-DCA, 1,2-dibromomethane, methylene chloride, PCE, 1,1,1-TCA, TCE,
and vinyl chloride. The Air SWAT reported benzene, chloroform, methylene chloride,
PCE, and TCE. Methane and benzene were reported in all seven samples at
concentrations ranging from 2.3 to 45 percent (methane) and 0.07 to 1.07 micrograms per
liter (ug/L) (benzene). The Phase II RI shallow soil gas samples were analyzed for 24
compounds using an on-site mobile laboratory. Phase II samples were not analyzed for
methane. Table 5-4 lists the analytes detected in soil gas at Site 2, their frequency of
detection, and their range of reported concentrations.

Landfill gas hot spots were also investigated. A hot spot is defined as a “discrete,
accessible portion of the landfill, which contains principal threat wastes, such as
chlorinated solvents” (U.S. EPA 1993). A hot spot threshold for total VOC concentration
of 300 ng/L was established in the Phase II Work Plan (BNI 1995). Only 10 of the 342
samples collected contained total VOCs in excess of 300 pg/L. The majority of these
exceedances consisted of Freon 12 with minor concentrations of benzene, PCE, TCE,
toluene, and vinyl chloride. The RI report concluded that further investigation of these
areas was not required because the hot spots were not composed of principal threat
wastes and because remediation would not significantly reduce the risk posed by soil gas.

Air SWAT and Phase II RI soil gas concentrations were also compared with the results of
a CARB soil gas survey at 340 landfills. The results are presented in Table 5-5. As
shown in this table, concentrations of benzene, chloroform, methylene chloride, TCE,
vinyl chloride, and methane were above the CARB median values but below the CARB

maximum values for these analytes.

Four perimeter gas migration samples were collected at four sampling stations at Site 2
during the Air SWAT. The samples were collected at a depth of 6 feet bgs. Twenty gas
migration samples were collected at six sampling stations during the Phase II RI.
Samples were collected at depths of approximately 10, 25, and 40 feet bgs. Air SWAT
samples were analyzed for total organic compounds as methane. Phase II RI samples
were analyzed for VOCs and methane. Methane was reported during the Air SWAT
investigation at concentrations ranging from 5.0 to 25,000 ppm, and during the Phase II
RI at concentrations ranging from 2 to 62 ppm,. According to Title 27 California Code
of Regulations (CCR), methane concentrations migrating from the landfill should not
exceed the lower explosive limit (LEL) in air at the facility property boundary. The LEL
for methane is 5 percent by volume, or 50,000 ppm,. Samples collected during both the
Air SWAT and Phase II RI were below this concentration.

Figure 5-2 illustrates the results of soil gas and perimeter gas migration sampling at
Site 2.

5.2.2.3 SOIL

Soil samples were collected during the Phase I and Phase II RIs from shallow soil (0 to
10 feet bgs) and subsurface soil (greater than 10 feet bgs). During the Phase I RI,
17 shallow-soil samples were collected from eight locations. Of these samples, 13 were
surface samples collected at depths of approximately O to 2 feet bgs and 4 were collected
at depths of 4 to 10 feet bgs. During the Phase II RI, composite surface-soil samples
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were collected from 15 sampling stations. These composite samples were collected at a
depth of 0.2 feet bgs. In addition, three shallow-soil samples were collected during the
Phase II RI from soil borings located outside the landfill boundary. Shallow-soil samples
collected during the Phase I and Phase II Rls contained detectable concentrations of
VOCs, petroleum hydrocarbons, SVOCs, pesticides and PCBs, herbicides, metals, and
radionuclides. VOCs occurred sporadically at low concentrations in shallow soils.
SVOCs and petroleum hydrocarbons were commonly detected in surface soils across the
landfill. Pesticides were present in surface soils across the landfill while herbicides
occurred sporadically at low concentrations. Metal concentrations were compared with
background levels presented in the Final Technical Memorandum, Background and
Reference Levels (BNI 1996a). Cadmium, copper, manganese, mercury, lead, selenium,
and silver were metals that exceeded background concentrations across the landfill.
Table 5-6 provides a summary of analytes detected in shallow soil, their respective
frequency of detection, and their range of reported concentrations. Figures 5-3 and 5-4
illustrate the locations of analytes reported at Site 2 during the Phase I and Phase II

investigations.

Sixteen subsurface-soil samples were collected during the Phase I RI. Forty-two
subsurface-soil samples were collected during the Phase II RI. Subsurface-soil samples
from one soil boring were collected within the landfill boundary at depths ranging from
15 to 40 feet bgs. The other subsurface-soil samples were collected from areas outside
the landfill boundary. Subsurface-soil samples contained detectable concentrations of
VOCs, SVOCs, herbicides, and radionuclides. These samples also contained metal
concentrations that exceeded background. Table 5-7 lists the analytes detected in
subsurface-soil samples, their respective frequency of detection, and their range of
reported concentrations. Figure 5-5 illustrates the location and concentration of analytes
reported in subsurface-soil samples at Site 2.

5.2.2.4 LEACHATE

Leachate is defined as any liquid that has been formed by the drainage of liquids from
waste, or by the percolation or flow of liquids through waste (State Water Resources
Control Board/California Integrated Waste Management Board, Title 27). The purpose
of sampling leachate at municipal landfills is to determine whether the landfill has leaked
contaminants to the vadose zone that may potentially impact groundwater. Based on the
low concentrations of VOCs in groundwater at Site 2, it is evident that leachate may have
drained from the landfill to groundwater. Therefore, leachate sampling was not
performed as part of the Phase II RI activities conducted at Site 2.

5225 WATER

The nature and extent of chemicals in groundwater and surface water were evaluated
using data from the Phase I and Phase II Rls and the results of quarterly groundwater
monitoring at Site 2. During the Phase I RI, four monitoring wells were drilled, installed,
and sampled. The analytical results for the groundwater samples collected from these
wells indicated that the groundwater beneath Site 2 contained low concentrations of

VOCs. For the Phase II RI, 27 HydroPunch® groundwater samples were collected and
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analyzed for VOCs in order to evaluate placement of new monitoring wells. Based on
the analytical results for these HydroPunch samples and additional data, eight additional
monitoring wells were installed during the Phase II RI. Table 5-8 lists the analytes
detected in groundwater during the Phase I and Phase II RIs, their respective frequency of
detection, and their range of reported concentrations. Table 5-9 summarizes the results of
groundwater sampling performed subsequent to the RI. Figure 5-6 illustrates the most
recent published groundwater sampling results.

Fourteen VOCs were detected in groundwater during the Phase I and Phase II RIs. The
most frequently reported VOCs were TCE (at concentrations ranging from 0.6 to
94 ng/L) and PCE (at concentrations ranging from 0.3 to 26 pg/L). The highest
concentrations of TCE and PCE were reported in monitoring wells 02 DGMW60 and
02NEWSA, respectively. During routine groundwater monitoring performed subsequent
to the RI sampling, TCE was reported in monitoring well 02 DGMW60 at concentrations
of 98 pg/L (in February 1996), 203 pg/L (in November 1996), 150 ug/L (in July 1997),
and 190 pg/L (in October 1997). PCE concentrations in monitoring well 02NEWS8A

were consistently less than the maximum reported during the RI (26 pug/L).

In 1998, two new compliance monitoring wells (02NEW15 and 02NEW16) were added
at Site 2. These wells are shown in Figure 5-6. During well installation, data were
collected to further define the TCE and PCE plumes in the Site 2 study area and to assess
whether the VOCs reported in monitoring wells 02_DGMW60 and 02NEW 13 originate
at the operational landfill or are the result of a release from a point source near these

wells.

The TCE and PCE plumes shown on Figure 5-6 reflect the data gathered during
installation of the new compliance monitoring wells (BNI 1998). Based on these data,
the TCE plume at monitoring well 02_DGMW60 and 02NEW 13 appears to be due to the
release from a point source outside the operational landfill and in an area of uncontrolled
dumping near the operational landfill. The PCE plume at monitoring well 02NEWS8SA
may have its origin at the operational landfill.

Radionuclide analysis conducted during the RI included analysis for gross alpha and
gross beta particle activity. Groundwater samples were collected from each of four
different wells located near Site 2. Results of this sampling indicated that two
downgradient samples exceeded the state and federal maximum contaminant level (MCL)
of 15 pCi/L for gross alpha in drinking water. No groundwater samples exceeded the
MCL of 50 pCi/L for gross beta. Similarly, groundwater samples were collected between
September 1992 and October 1997 from various monitoring wells at the Station and were
analyzed for gross alpha and beta activity, strontium-89/90, radium 226/228 and radon.
A total of 62 well samples were analyzed at Site 2, with 25 samples exceeding the state
and federal MCL of 15 pCi/L for gross alpha. No samples exceeded the state and federal
gross beta drinking water MCL of 50 pCi/L (Roy F. Weston 1999).

Since a background evaluation of gross alpha has not been performed, it was not possible
to determine whether the exceedances of the MCL were indicative of a radiological
release at Site 2, or of ambient conditions at the site. DON is currently conducting
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groundwater sampling for radionuclides at Site 2 to evaluate whether the gross alpha
concentration reported at this site is due to natural background sources or to
anthropogenic (man-made) materials. Results will be presented in the final ROD.

In December 1997, perchlorate was reported in groundwater at an Orange County Water
District (OCWD) monitoring well located just west (downgradient) of the Station
boundary. Because perchlorate had not been analyzed for during the RI, the DON
conducted a Stationwide investigation to assess the presence of perchlorate in
groundwater and determine the possible source (BNI 1999b). From the three monitoring
wells included in the investigation (Table 5-10) at Site 2, perchlorate was reported in only
one sample with a very low concentration (4.73 pg/L). This concentration was well
below the California provisional action level of 18 pg/L and the recently proposed U.S.
EPA action level of 32 pg/L. No source of the perchlorate was identified. On the basis
of these data, the Navy is conducting two additional rounds of perchlorate confirmation
sampling at nine Site 2 wells recommended for ongoing groundwater monitoring in the
draft final Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Groundwater Monitoring Plan, MCAS El Toro, California (BNI 1999a).
Results will be presented in the final ROD.

Surface water runoff samples were collected during storm events during the Phase I and
Phase II RIs to evaluate whether the landfill was impacting surface water in the Borrego
Canyon Wash. Four stormwater samples were collected from four locations within the
boundaries of the landfill during the Phase I RI. Five additional stormwater samples
were collected during the Phase II RI from four locations upstream and downstream of
the landfill. Analytes reported in stormwater include one VOC (acetone at 6 pug/L), one
SVOC (butyl benzyl phthalate at a maximum concentration of 0.3J [estimated] pg/L),
petroleum hydrocarbons, metals, and radionuclides. The Phase II RI concluded that the
detections of VOCs, SVOCs, and petroleum hydrocarbons in stormwater appear to be
isolated occurrences. Also, radionuclide activities detected in upstream stormwater
samples suggest that the activities are originating upstream of the landfill.

A seasonal seep exists at Site 2 in the upper portion of the man-made channel between
the two operational landfill areas when the groundwater table rises above the ground
surface. Seepwater samples were collected during the Phase II RI to evaluate whether the
Site 2 landfill is impacting surface water at that location. Three seepwater samples were
collected from two locations. The seepwater samples contained VOCs, petroleum
hydrocarbons, SVOCs, pesticides, metals, and radionuclides. These chemicals were
detected at concentrations near the detection limits.

Figure 5-7 illustrates the location of analytes reported in stormwater and seepwater at
Site 2.

5.22.6 SEDIMENT

Sediment samples were collected at Site 2 to evaluate whether the landfill is impacting
sediments in the Borrego Canyon Wash. Fifteen sediment samples were collected during
the Phase I RI at depths of 0 to 4 feet bgs at six locations. Three additional sediment
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samples were collected during the Phase II RI at a depth of 0 foot bgs at three locations.
Sediment samples collected during the Phase I and Phase II RIs contained detectable
concentrations of VOCs, petroleum hydrocarbons, SVOC:s, pesticides, herbicides, metals,
and radionuclides. Most of these chemicals occur sporadically, which the RI concluded
indicates localized releases. Table 5-11 lists the analytes detected in sediment samples,
their respective frequency of detection, and their range of reported concentrations.
Figure 5-8 illustrates where the analytes were detected.

5.2.2.7 ECOLOGICAL SAMPLING

5.3

5.3.1

Flora (i.e., leaves, twigs, and flowers of native shrubs) and fauna (deer mice) tissues were
collected at Site 2 and a nearby reference area. The tissues were analyzed for organic and
inorganic chemicals and the results were used as input into the ecological risk assessment
(Section 6 of this document).

SITE 17 - COMMUNICATION STATION LANDFILL

Site 17 occupies approximately 11 acres in a ravine between Borrego Canyon Wash and
Agua Chinon Wash. The Site 17 landfill was actively used from 1981 to 1983 as a
Stationwide disposal facility. Aerial photographs indicate that landfilling activities were
under way as early as 1970 and continued through 1986. Suspected waste types disposed
at the site include domestic waste rubble, cooking grease, oils and fuels from sumps, and
empty drums. It is also possible that equipment painted with radium paint, or other low-
level radiological materials consistent with Station operations, could have been disposed
into the Site 17 landfill.

Landfill Extent

The vertical extent of landfilled waste at Site 17 was estimated based on visual and
geophysical surveys, trenching, measurement of groundwater depths, employee
interviews, and landfill practices. The lateral extent was assessed from visual mapping,
surface geophysics, trenching, soil borings, topographic and base maps, aerial photograph
review, and interviews with MCAS El Toro personnel. Based on this assessment, the
operational landfill portion of Site 17 is shown on Figure 1-3.

5.3.2 Site Characterization by Medium

5.3.2.1

Sampling was used to evaluate the extent to which media surrounding Site 17 had been
impacted by the landfill contents. Table 5-12 depicts the types of sampling performed at
Site 17 during the Air SWAT, the Phase I RI, and the Phase II RI. The remainder of this
section summarizes the sampling performed and the results of the investigation of each
medium. Detailed results are found in the draft final RI report for Site 17 (BNI 1997b).

AIR

The nature and extent of VOCs in air were evaluated based on data obtained during the
Air SWAT and Phase II RI. Air sampling performed during the Air SWAT included
instantaneous air sampling, ambient-air sampling, and integrated surface-air sampling.
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Instantaneous air sampling was limited to a single 50,000-square-foot area. Within this
area, one reading of 2.5 ppm, was reported; the remaining readings were less than 2 ppm,
in the area of investigation. One integrated surface-air sample was collected during the
Air SWAT. This sample contained total organic compounds as methane at a reported
concentration of 4.1 ppm,. Fourteen ambient-air samples were collected during the Air
SWAT. Concentrations of methylene chloride and 1,1,1-TCA were reported in both
upwind and downwind samples. The maximum concentrations of these VOCs are listed
in Table 5-13. Methylene chloride was also reported in method blanks.

Phase II RI sampling of air included instantaneous air sampling, integrated surface-air
sampling, ambient-air sampling, and isolation flux chamber sampling. No readings of
total organic compounds as methane were reported at levels greater than 500 ppm, during
the Phase II instantaneous air sampling. Three integrated surface-air samples were
collected and field-screened for total organic compounds as methane. All integrated
samples screened at less than 1 ppm,, well below the SCAQMD exceedance level of 50
ppmy total organic compounds as methane. Two of the samples were sent to a fixed-base
laboratory for further analysis. Freon 12, chloromethane, benzene, toluene, m,p-xylene,
1,3,5-trimethylbenzene, and 1,2,4-trimethylbenzene were detected in both integrated
samples. Ethylbenzene, 1,1,1-TCA, o-xylene, and 1,2,4-trichlorobenzene were detected
in one of the two samples. Maximum detected levels of benzene and 1,1,1-TCA for the
Phase II RI are close to median levels reported in the CARB study. The remaining
analytes detected in the integrated samples were not reported in the CARB study.

Three ambient-air samplers were used to collect one upwind and two downwind samples
during the Phase II RI. Table 5-13 compares the maximum concentrations reported
during the Phase II RI and the Air SWAT with statewide urban average concentrations,
annual average concentrations generated from the SCAQMD Anaheim air toxics
monitoring station, and ambient-air sampling results of the 1990 CARB study. As
Table 5-13 shows, the concentrations of organic compounds measured in ambient air at
Site 17 were of the same order of magnitude as those observed in urban areas with the
exception of toluene. The Phase II RI concluded that it appears that toluene from the
Site 17 landfill has an impact on the ambient-air quality of the surrounding area.

Five isolation flux chamber samples were taken at Site 17 on 10 January 1996. Only one
flux sample had detectable levels of VOCs. The highest emission rate reported was for
1,2-dichlorobenzene (4.9 micrograms per square meter per minute).

5.3.2.2 SOIL GAS

The nature and extent of VOCs reported in soil gas were evaluated based on data for
shallow soil gas and deep soil gas obtained during the Air SWAT and Phase II RI
During the Air SWAT, seven shallow soil gas samples were collected at a depth of
approximately 8 feet bgs. During the Phase II RI, 23 shallow soil gas samples were
collected at 20 locations at depths ranging from 3 to 15 feet bgs. Samples collected
during the Air SWAT were analyzed at a fixed-base laboratory for methane, benzene,
carbon tetrachloride, chloroform, 1,2-dibromoethane, 1,2-DCA, methylene chloride,
PCE, 1,1,1-TCA, TCE, and vinyl chloride. Five of the landfill gas samples from the Air
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SWAT contained dichloromethane at concentrations ranging from 76 to 820 ppb,. No
other analyte was present above CARB detection limits for reporting. Methane was not
detected in the Air SWAT samples.

VOCs were identified in the Phase II RI soil gas investigation at only two locations in the
southern portion of Site 17. Freon 113 was reported at concentrations ranging from 1 to

2 pg/L. No hot spots were detected (i.e., total VOC concentration greater than 300 pg/L).

Six perimeter gas migration samples were collected at Site 17 during the Air SWAT.
These samples were collected at depths ranging from 5 to 6 feet bgs. The samples
collected during the Air SWAT were analyzed by a fixed-base laboratory for total
organic compounds as methane. No detections were reported.

During the Phase II RI, perimeter gas migration samples were collected from two sample
locations at the northern and southern ends of the landfill. These samples were analyzed
in the field for methane and VOCs. Samples at the northern end of the landfill were
obtained at depths of 10, 25, and 40 feet. Samples at the southem end were obtained only
at 10 feet because of refusal on bedrock. Methane was detected at low concentrations at
each sample location. Two VOCs, Freon 113 and 1,1-dichloroethene (DCE), were
detected only in the northern sample location at a depth of 40 feet. The reported
concentrations of Freon 113 and 1,1-DCE were 6 and 3 pg/L, respectively. Table 5-14
presents a summary of the field analyses of the perimeter soil gas samples.

Deep soil gas samples were obtained from three lysimeters at depths ranging from 82 to
94.5 feet bgs. Freon 113 was detected in one sample at a depth of 94.5 feet bgs
(Table 5-15). Toluene was detected in five of the eight soil gas samples at depths of
91 and 82 feet bgs. Reported concentrations ranged from 1 to 3 pg/L.

5.3.23 SOIL

Soil samples were collected during the Phase I and Phase II Rls from shallow soil and
subsurface soil. During the Phase I RI, 16 shallow-soil samples were collected from
eight sampling stations. Eleven of the 16 shallow-soil samples were surface samples,
collected from a depth of approximately O to 2 feet bgs. Fifteen composite surface-soil
samples were collected from 15 sample stations during the Phase II RI. These samples
were collected from a depth of 0.2 foot bgs. Shallow-soil samples collected during the
Phase I and Phase II RIs contained concentrations of VOCs, petroleum hydrocarbons,
SVOCs, pesticides and PCBs, herbicides, and metals exceeding MCAS El Toro
background concentrations. Table 5-16 lists the analytes detected in shallow-soil
samples, their respective frequency of detection, and their range of reported
concentrations. Figures 5-9, 5-11, and 5-12 illustrate the locations of VOCs, SVOCs,
pesticides, PCBs, herbicides, and metals above background at Site 17.

Ten deep subsurface-soil samples were collected from one soil boring and one
monitoring well during the Phase I RI. The samples were collected at depths ranging
from 10 to 238 feet bgs. Fourteen additional deep subsurface-soil samples were collected
from two monitoring wells and three lysimeters during the Phase II RI. Subsurface-soil
samples were collected from one location within the landfill boundary at depths ranging
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from 15 to 60 feet bgs. The remaining subsurface-soil samples were collected from areas
below or outside the landfill boundary at depths from 20 to 220 feet bgs. Analytes
reported above detection limits include VOCs, petroleum hydrocarbons, SVOCs,
herbicides, furans, metals above MCAS El Toro background, and radionuclides.
Analytes generally occurred sporadically and at low concentrations. Table 5-17 lists the
analytes detected in subsurface-soil samples, their respective frequency of detection, and
their range of reported concentrations. Figure 5-12 illustrates the distribution of analytes
in subsurface soil at Site 17.

5.3.2.4 LEACHATE

As part of the Phase II RI activities conducted at Site 17, three lysimeters were installed
to depths of 87.5 feet bgs. However, purging the lysimeter did not successfully purge the
volume of distilled water used to set the lysimeter. Therefore, no soil moisture (or
leachate) samples were collected.

5.3.2.5 WATER

The nature and extent of chemicals in groundwater were evaluated using data from the
Phase I and Phase II RIs and the results of quarterly groundwater monitoring at Site 17.
Five groundwater samples were collected from monitoring wells installed during the
Phase I and Phase II RIs. HydroPunch groundwater samples were also collected from
proposed Phase II RI monitoring well locations. These samples were analyzed on-site for
VOCs. No VOCs were detected in the HydroPunch samples.

Analytes detected in groundwater include VOCs, petroleum hydrocarbons, SVOCs,
metals, and radionuclides. Table 5-18 lists the analytes detected in groundwater during
the Phase I and Phase II Rls, their frequency of detection, and their range of reported
concentrations. Table 5-19 summarizes the results of groundwater sampling performed
subsequent to the RI. Figure 5-13 illustrates the most recent published groundwater

sampling results.

Radionuclide analysis conducted during the RI included analysis for gross alpha and
gross beta particle activity. One groundwater sample was collected from each of three
different wells located near Site 17. Results of this sampling indicated that none of the
samples exceeded the state and federal MCL of 15 pCi/L for gross alpha or the MCL of
50 pCi/L for gross beta in drinking water. Similarly, groundwater samples were collected
between September 1992 and October 1997 from various monitoring wells at the Station
and were analyzed for gross alpha and beta activity, strontium-89/90, radium 226/228 and
radon. A total of seven well samples were analyzed at Site 17, with no samples
exceeding the state and federal MCLs for drinking water (Roy F. Weston 1999).

Perchlorate was not reported in any samples collected at Site 17 in October 1998
(Table 5-20). The Navy is conducting two additional rounds of perchlorate confirmation
sampling at three Site 17 wells recommended for ongoing groundwater monitoring in the
draft final CERCLA Groundwater Monitoring Plan, MCAS El Toro, California
(BNI 1999a). Results will be presented in the final ROD.
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5.3.26 ECOLOGICAL SAMPLING

Flora (i.e., leaves, twigs, and flowers of native shrubs) and fauna (deer mice) tissue were
collected at Site 17 and a nearby reference area. These tissues were analyzed for organic
and inorganic chemicals. The results were used in the ecological risk assessment for
Site 17 (Section 6 of this document).

5.4 ROUTES OF EXPOSURE

Exposure pathways for Sites 2 and 17 are discussed in the following paragraphs.

5.4.1 Site 2

Prior to the removal action at Site 2, the RI concluded that exposure pathways to
contaminated air, soil, sediment, and surface water were present at Site 2. There is
currently no complete exposure pathway to groundwater because water at Site 2 is not
being used for domestic purposes or for irrigation. However, groundwater represents a
potential route of exposure should groundwater from the shallow aquifer be used for
these purposes in the future.

Steps have been taken during the removal action to fence the landfill, remove landfill
wastes in Borrego Canyon Wash, and place riprap around the landfill material to prevent
further erosion. These acttons have reduced the possibility of exposure to landfill wastes.
However, permanent remediation measures are required to assure that exposure to
contaminated media does not occur in the future.

5.4.2 Site 17

Prior to the removal action at Site 17, the Phase II RI concluded that contaminated air,
soil, sediment, and surface water were potential exposure pathways. Debris was exposed
in portions of the landfill and was therefore readily available for downstream transport.
Groundwater also represents a potential route of exposure should groundwater from the
shallow aquifer be used for domestic purposes or for irrigation in the future.

During the removal action, steps were taken to fence the landfill, remove drums and other
exposed debris, and divert surface runoff waste away from the landfill. These actions
have reduced the possibility of exposure to landfill wastes. However, permanent
remediation measures are required to assure that exposure to contaminated media does

not occur in the future.

5.5 EVALUATION OF METALS IN GROUNDWATER

The metals reported in groundwater at Sites 2 and 17 and their range of reported
concentrations are shown on Tables 5-8 and 5-9 and 5-18 and 5-19, respectively. As
shown in Table 5-21, the concentration of one or more metals at each landfill exceeded
its U.S. EPA maximum contaminant level (MCL). The U.S. EPA and Cal-EPA MCLs
are drinking water standards derived from health-based criteria and represent enforceable
regulatory levels. At the time the RI and FS reports were prepared for the landfill sites, it
was not known whether these MCL exceedances reflected ambient conditions within the
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groundwater system or are the result of contamination associated with historic Station
operations. To resolve this issue, an evaluation was performed. The results of the
evaluation are presented in Appendix F of the draft CERCLA Groundwater Monitoring
Plan (BNI 1999a) and summarized below.

5.5.1 Sources of Data

The evaluation of metals was based on target analyte list (TAL) metals analytical data
obtained from four separate sources and integrated into a single combined groundwater
database. The four sources of data were:

e Comprehensive Long-Term Environmental Action Navy (CLEAN) I analytical
results for groundwater samples collected between 21 September 1992 and
01 December 1993;

e CLEAN II analytical results for groundwater samples collected between
15 August 1995 and 24 April 1996;

e MCAS El Toro groundwater monitoring program analytical results for
groundwater samples collected between 15 January 1996 and 01 April 1997; and

e Orange County Water District analytical results for groundwater samples
collected between 21 January 1985 and 27 March 1997.

The groundwater database contained analytical results for 1,345 samples and included
22,824 individual records pertaining to 20 metals, including manganese, nickel, selenium,
and thallium.

5.5.2 Methodology and Conclusions

Probability plots were used to evaluate the distribution of sample data. Mulitiple
probability patterns on these plots are possible indicators of contamination because the
processes that produce naturally occurring concentrations of metals in groundwater are
different from those responsible for groundwater contamination. Single probability
patterns generally indicate ambient conditions. The probability plots of selenium and
thallium indicate that the analytical data for these metals conform to a single sample
population. The sample population includes data collected at or near the four inactive
landfills as well as data collected from on- and off-Station remote from the areas that are
potential sources of metals contamination. Because the data for samples from all of these
areas are part of the same sample population, the evaluation concluded that the reported
concentrations of selenium and thallium, including those exceeding MCLs, fall within the
range of ambient concentrations for those metals in groundwater.

The probability plot for nickel also suggests that the data conform to a single sample
population. The single population supports the hypothesis that groundwater has not been
adversely impacted by historic Station operations because nickel concentrations reported
for sampling locations at the landfill sites are no different from the concentrations
observed at sampling locations upgradient, downgradient, or crossgradient from these
sites. However, the evaluation also notes that the sample population for nickel may not
be representative of ambient groundwater quality conditions. Fifty-seven stainless steel
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5.6

electric submersible pumps (out of 103 pumps installed) in monitoring wells at MCAS El
Toro have become inoperative since 1992. Examination of these pumps upon removal
suggested that corrosion was primarily responsible for the observed failures. Concurrent
with the widespread failure of the dedicated sampling pumps were apparent increases in
the reported concentrations of selected metals in groundwater, including increases in
concentrations of chromium, iron, and nickel, which are primary constituents of Type
304 stainless steel.

Based on the observed corrosion of the stainless steel pumps, the groundwater evaluation
concluded that while the nickel analytical results conform to a single population, the
corrosive nature of groundwater in the vicinity of MCAS El Toro and the presence of
stainless steel components (well screens and dedicated pumps) in the monitoring wells
suggest that the reported concentrations of these metals are more likely indicative of in-
well corrosion than ambient groundwater quality conditions throughout the Irvine

Subbasin.

The probability plot for manganese suggests that two sample populations may be present.
The base sample population contains samples taken from the landfill sites. This indicates
that the concentrations of manganese at Sites 2 and 17 are also within the range of
ambient concentrations for this metal. The remaining (nonlandfill) samples that did not
fall within the base sample population were analyzed further. These samples fell into
three categories. Two samples were affected by sample turbidity. Five samples were
found to represent localized groundwater quality conditions at a single well. The
remaining 18 samples were found to reflect groundwater quality conditions near the

bottom of the principal aquifer zone.

HISTORICAL RADIOLOGICAL ASSESSMENT

In 1998-1999, an HRA was conducted by Supervisor of Shipbuilding and Repair,
Portsmouth VA (SSPORTS), Vallejo, CA Environmental Detachment (now known as
Roy F. Weston) for SWDIV. The purpose of the HRA was to identify potential likely or
known sources of radioactive material and radioactive contamination based on existing or
derived information and identify site(s) that need further action.

The HRA consisted of a review of DON, MCAS El Toro, and SWDIV correspondence,
historical files, and related reports. These documents were reviewed to ensure that all
potential sources of radioactivity at the Station were identified. The HRA also relied on
interviews of employees familiar with Station operations, including the method of
disposal of radioactive substances such as aircraft equipment containing radium dials.

The draft final HRA report dated October 1999 (Roy F. Weston 1999) concluded that,
with respect to the landfills: “The U.S. Navy policies and practices over the 56 years,
during which MCAS EI Toro has been in operation, are such that it is not likely that
general radioactive material (G-RAM) was intentionally disposed of at the landfills on
the Station. There has, however, been non-permitted G-RAM (mainly radium) present at
the Station during the years which two of the landfills [Sites 3 and 5] were in operation
(1940s to 1960s). There were comments from MCAS El Toro employees indicating that
some G-RAM may have been inadvertently disposed of in the Landfills on the Station.
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The other two landfills (Sites 2 and 17) were in operation after the late 1960s and, it is
unlikely that any non-permitted G-RAM would have been disposed of during their
periods of operation, however, there may have been unauthorized dumping at any of the
landfills on the station. Although, it is unlikely that radioactive material was disposed of
in any of the landfills on the base, each of the landfills should be further investigated
before radiological release.”

As recommended by Roy F. Weston, the DON will conduct additional radiological
surveys and sampling (if necessary) at Sites 2 and 17 to further delineate the potential
presence of and risks associated with radiological contamination at these sites. The DON
intends to start remedial design of the landfill caps for Sites 2 and 17 prior to completion
of the radiological survey. However, remedial action (e.g., construction of the landfill
caps) will not take place until the survey sampling is complete and the data have been
evaluated to determine the potential impact on the remedial design. Should the
investigation show that the selected remedy needs to be modified to address radiological
contamination, the modified remedy will be presented in the final ROD.
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A

-2 )

1 vOCs (ugskg)
Acstone

2,4-DB
MCPA

02_UGMW25

225000

90 ** 60

~| HERBICIDES {ug/kg}

198

50
50

~102_DG
‘1 SVOCs {ug/kg!
Bis{2-ethylhexyllphthalate 380J** 48

MW59

1993

I

18vOCs {ug/kg)

1-methyi naphthalene

3J

2,3,5-trimethyinaphthalate 7J

2-methylnaphthalene

2-methyinaphthalene

Benzolghilperylene

Chrysene

Dibenzla,hlanthracene

Indenol1,2,3-cdlpyrene

Naphthalene

Naphthalene
RADIONUCLIDES [pCi/g)

Gross alpha

Gross alpha

Gross beta

Gross beta

3J
2J
6J
3

34
2J
4J
3J

S.4J

74

23
22.2

02_DGMW60 _

VOCs {ug/kg)
Acetone 72%*
Toluene 4)
Toluene 5J

METALS {mg/kg}
Aluminum 24800
Aluminum 34600
Beryllium 1.5
Beryilium 2.1
Cadium 22
Chromium 321
Chromium 43.3
Cobalt 14.3
Lead 4.7
Lead 7.8
Manganese 483
Manganese 331
Nicke! 20.3
Silver 2.6
Sitver 2.8
Thaltium 71b
Thallium .78b
Vanadium 72.6
Zinc 108
Zinc 112

1993

70
70
70

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

—O2NEW1 1996

1voces {ug/kg)

Methylene chloride 3.24 80
Methylene chioride 3.8J 130
HERBICIDES

2,4-DB 69NJ 90
METALS [(mg/kg}

Aluminum 36800 90
Barium 177 30
Beryllium 1 90
Cadium 212 90
Chromium 33.7 50
Cobalt 71 980
Manganese 445 80
Nickel 199 80
Thallium 42 90
Zinc 141 80
RADIONUCLIDES (pCi/g}

Gross alpha 7.6 130
Gross beta 314 80
Gross beta 23.2 130

BUILDING

STREAM OR WASH
UNIMPROVED ROADS
IMPROVED ROADS
FENCE

ELEVATION CONTOURS <FEET MEAN SEA LEVEL A
10 FOOT INTERVAL)

MCAS EL TORO BOUNDARY

APPROXIMATE OPERATIONAL LANDFILL
WASTE BOUNDRY

APPROXIMATE LIMIT OF
UNCONTROLLED DUMPING

PHASE | DEEP SOIL BORING
PHASE | MONITORING WELL
PHASE I MONITORING WELL

SAMPLE LOCATION DATE COLLECTED

# |

O02NEW7 1996
SVOCs
Butylbenzylphthalate 12 J 30.5

ANALYTE NAME DEPTH (IN FEET)
ANALYTE GROUP VALIDATION QUALIFIER
CONCENTRATION {SEE NOTES)

| 1 |

NOTES:

bgs = BELOW GRQUND SURFACE

J = ESTIMATED VALUE

N = PRESUMPTIVE EVIDENCE TO MAKE A TENTATIVE
IDENTIFICATION OF THE ANALYTE

VOCs = VOLATILE ORGANIC COMPOUNDS

SVOCs = SEMIVOLATILE ORGANIC COMPOUNDS

DB : DICHLOROPHENOXYBUTYRIC ACID

MCPA = 2-METHYL-4-CHLOROPHENOXYACETIC ACID

b = REPORTED VALUE IS LESS THAN THE CONTRACT-
REQUIRED DETECTION LIMIT (CRDL), BUT GREATER
THAN OR EQUAL TO THE INSTRUMENT DETECITON LIMIT
(iDL} (INORGANIC PARAMETERS].

*% THIS COMPOUND WAS OBSERVED IN THE FIELD BLANKS
AT THE SAME ORDER OF MAGNITUDE.

ANALYTICAL RESULTS SHOWN FOR DETECTED QRGANIC
COMPOUNDS AND RADIONUCLIDES, AND FOR METALS
DETECTED ABOVE BACKGROUND CONCENTRATIONS

ANALYTE CONCETRATIONS ARE EXPRESSED IN MILLIGRAMS
PER KILOGRAM {(mg/kg) FOR METALS, IN MICROGRAMS PER
KILOGRAMS (ug/kgl FOR ORGANIC COMPOUNDS, AND IN
PICOCURIES PER GRAM (pCi/g} FOR RADIONUCLIDES.

0 400 800
FEET

Record of Decision
Figure 5-5
Analytes in Subsurface Soil
Site 2 - Magazine Road Landfill

MCAS, El1 Toro, California

Date: 2/7/00
File No: 164A5008
Job No: 22214-164
Rev No: A

Bechtel National, Inc.
CLEAN II Program
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02 DANWRE  sasxrrer
Bavs Scrown Dosth 70 fewt byr

DISSOLVED METALS lug/1}
Astimony 24
Arsonic

c
| RADIONUGLIDES (G
Gross Alphs e

Gross Bote

: FAREA A e v BMONG
g OPLEK&ANJ*FL? i iz STREAM OR WASH

UNMPROVED ROADS
MPROVED ROADS

ke FENCE

ELEVATION CONTOURS (FEET MEAN SEA LEVEL -
10 FOOT INTERVAL}

z
O2NEW 8A w0r2rs97
Bave Sctew Depth 104 feet by

[ —
02_DAMWe! oz, S
: 74 - MCAS EL TORO BOUNDARY

Bonzone oz } ¥OCK LgAd 5 - ‘ T
TFatrachioroethene 1 Tetrachiorostrens Buse Screen Deoth 100 teet bos = -
Trichioroethone. Trichioraethens X APPROXIMATE OPERATIONAL LANDFLL
DISSOLVED METALS (u/L] DISSOLVED NETALS tug/L! VASTE BOURDRY
ia Antimany 15
Argeni

APEROXIMATE LIMIT OF
UNCONTROLLED DUMPING

APEROXMATE & ug/L CONTOUR IMCL] FOR PCE

APPROXMATE 10 ug/L CONTQUR FOR PCE

inc, 69
RADIONUCLIDES {pCirt}
Grosw Bete Gross Alpha 806

0

Gross Bets 543 : e

APPROXMATE & ug/L CONTOUR {MCL} FOR TCE

g

TE AREA OF TCE TIONS
GREATER THAN $0 ug/L

3/26/97
0/23/97 3™ Base Screen Dapth 106 teot bos
Bese Sareen Denth 226 feet bos \ voCs fug/t] PHASE | MONITORNG WELL
Totrachiofoomens, . PHASE § MONTORING WELL
VOOs fug/) ! 3 5
7 Freon-18 Y] i 3 b
Motyiene Chioride bod } : O2NEW 5 20198, e gy SAMPLE LOCATION OATE COLLECTED
Tetrachiorosthens 05 i
DISSOLVED METALS lug/L} F Bate Sarmon Dopth €5 feet bgs |
. ! o) 02NEWt2 026797
! * . ‘Chiorobenzens 0.5
5 O2NEW 1 10/28/97 /) i 0Cs
Baso Soraen Dapth 135 faet bos - 13-dichiorohenzens 034
: . " ;
K * O2NEWS 72198
’ Fvocs uasi) Base Screon Dopth 86 foot
bs bt Mathyiena Crioride o04a | ee "", P ber ANALYTE NAME YVALIDATION QUALFIER
onadium Trionloronthane 040 VOCs (/L]
o2 spon /  oissoLveD METALS 1/l Tatrantior: _ H ANALYTE GROUP CONCENTRATION (SEE NOTES)
L Berlum 102 2
Gross Alpha %82 Copp: — - NOTES:
Mang }
Nickei 27 a/ 4 = ESTIMATED VALUE
2Zine s8¢ VOCe + VOLATILE ORGANG COMPOUNDS
RADIONUGUIDES 1pOU/L} SVOCs - SEMYOLATILE ORGANIC COMPOUNDS
Gross Aipha b = ESTIMATED VALUE
Grour Bots

ANALYTICAL RESULTS SHOWN FOR ALL DETECTED ANALYTES,

AN
e
(7

ANALYTE CONCENTRATIONS ARE EXPRESSED IN MCROGRAMS
PER LITER lug/L) FOR, METALS, AND ORGANIC COMPQOUNDS
AND IN PIGOCURIES PER GRAM (pCi/g} FOR RADIONUGLIDES.

V4
A

/-

/)
///
Uy

BOURCE: FINAL GROUNDWATER MONTORING REPORT
OCTOBER 1997 ROUND (CDM 1998}

R
mw'” 10s28/97
~ " o N
Base Soresn Deoth 100 feet bas O2NEWES wszeser P _\ér/ﬂ’ﬁ_/’/ 02_DGMWEE (/21727 \
VOCs ug/L] Base Screen Depth 100 (wet bys ‘~\_ 7 = =] Base Sorwen Dapth 33 feet bgs|
32 rohiroathans : VOCs (ug/i} ; — L ride 0,45 } I
rmind 112-Trionkroothans 3 o
T2 dcnlorosthans ol 22 e tiesoibroiod b DISSOLVED METALS lua/L}
o L s prid 2 1\
xchloroethone - Wathylono Ghiorido 034
Tetrachwrosthene s Cheomium 1 >
Trichlorouthens 80 Gopper 8
DISSOLVED METALS lug/tl
Ao W, frosviandd 3
Selonium
Vanadium 1
Zinc 49
RADIONUCLICES (oGt/LH
Gross alphe nez
Gross bota
Bews Screen Depth 95 test bos A
O2NEWS 0723787 VOGs tag/L) -N-
05_UGMw27 w0/20/97 ses » Daoth 225 feot aylens Ghlorlds '
o Sorser O2NEWT
Base Screen Depth 238 faat bgs bt tas22/87 DISSOLVED METALS fea/L)
VOos tsg/d Bowo Soreen Depth 43 feet bys ntimony
VOCs {ug 0 Araenic
"Acetone o5J Methyisne Chioride o3 vOCs {vgrL} Barkm
Mothylone Chioride 03 DESOLVED METALS twg/t! 12-clichioropropans 0.8 Chromi
Teiraohiorosthane o8l || Assoolc ar Chioroform 033 il =
DISSOLVED METALS fug/L) 728 Mothylane Criorids 030 Copper
Arsenic. 47 32 DISSOLYED METALS lug/L} Lead [ 200 400
Barn 578 57 Arscrie 4 Mengunazs
Chromian 1 14 Bartam 754 Nickei % {
Ceppar Bt Chromium 16 " k x
Nickal 38 55 por &5 Seteatun
ium 74 218 Lond 1 Vaoadium PEET
Vanadium =4 &4 frmtiont i: Pl
43 0.5 RADIONUCLIDES ipCLrL) -
RADIONUGLIDES (pCi/LY 3 $oianam s Fouingtedias ar
Gross Aipha 18.3% RADIONUGLIDES (pCi/L) Zing 478 Geoas Bon 43
Gross Bata 382 Groks Alpha 1288 RADIONUCLIOES fpGi/t1 h Record of Decision
Grows Beta 625 Gross Abpha .88 W 5
Sroee B2 674 ~ of

Figure 5-6
Detected in Groundwater
Site 2 - Magazine Road Landfil

MCAS El Toro, California

Date:  2/7/00
Bechtel Netional, Inc. | File No: 164A5009

CLEAN X Program | Job No: 22214-16¢
Rev No:A




02SW1 2/20/96
TOTAL METALS (ug/L)
Aluminum 245004
Antimony 2.5J
Arsenic 6.4
Barium 424
Beryllium 2.7
Cadmium 6.5
Chromium 31.5J =
Copper 56.2 02SWO4A (DUP) 8/3/95
Lead 8.7
Manganese 9668J VOCs fug/L}
Mercury 0.15 Carbon disulfide 0.3
Nickel 69.6 PETROLEUM HYDROCARBONS (mg/L
Selenium 4.8 TPH-gasoline 0.05J
Vanadium 116 1 TPH-motor oil 0.13
Zinc 195J TOTAL METALS f{ug/L)
DISSOLVED METALS tug/LING  Aluminum 25.9
Aluminum 140J Arsenic 51
Antimony 2.8 Barium 205
Barium 23.86 Manganese 1364
Chromium 1J Vanadium 4.2
Copper 3.2 1 DISSOLVED METALS (ug/L)
Manganese 3.8 1 Arsenic
NickeIA 1.8 Y Barium 199
Vanadium 9.9 Manganese 28.2J
RADIONUCLIDES {pCisL) Selenium 3.8J
Gross alpha 169J Vanadium 3.9
Gross Beta 2.9 RADIONUCLIDES (pCirL)

L

Gross alpha 5
e
f PRR
L)/' \ il %v ) \ 5 \’\\
12/7/92
02_WF1 9 b
TOTAL METALS {ug/L} [
Aluminum 144000 Ay H
Arsenic 20.4 “\, Is
Barium 1870 {
Beryllium 1.1 {
Cadmium 43.2
Chromium 183
Cobalt 75.5
Copper 186
Lead 357
Manganese 3320
Nickel 277
Selenium 22.3b
Vanadium 433
Zinc 720
DISSOLVED METALS {ug/Ll}l,
Aluminum 364
Arsenic 1.6b
Barium 106b
Copper 9.4b
Manganese 3.7b
Nickel 6.3b
Selenium 2.3b
Vanadium 7.6b
Zinc 20.4
RADIONUCLIDES (pCi/L)
Gross aipha 5.4
Gross Beta 39.2

il
02SWO4A

8/3/85
VOCs fug/L)
Carbon disulfide 0.4 N
PETROLEUM HYDROCARBONS [mg/L
TPH-gasoline 0.054 ?
SvOCs {ug/L} B
Benzoic acid 0.3
TOTAL METALS
Arsenic 4.1
Barium 199 -
Manganese 1104
Vanadium 4

DISSOLVED METALS (ug/L)

Arsenic

Barium 189
Copper 1.2
Manganese 2.6J
Nickel 2
Vanadium 3.4
Zinc 17.4

RADIONUCLIDES (pCisL)
Gross alpha

i

028W3 2/20/36
1 SVOCs {ug/t)
Butyhbenzylphthalte 0.1J
TOTAL METALS lug/L}
Aluminum 605004
Arsenic 18.2
Barium 568 —_—
Beryllium 3.5
Cadmium 3.2
Chromium 3524
Cobalt 18.3J
Copper 413
Lead 16.5
Manganese 9434
Mercury 0.13
Nicket 36.9
Thallium 2.8
Vanadium M
Zinc 181J
DISSOLVED METALS {ug/L
Antimeny
Barium
Chromium
Copper
Manganese
Nicksl
Vanadium .
Zing 13.74
RADIONUCLIDES {pCi/L}
Gross alpha 934
* Gross Beta

02_MM1 12/7/92
—==""| PETROLEUM HYDROCARBONS (mg/L]
S TPH-diesel 0.408
S 7 [ TOTAL METALS lug/L)
\.| Copper 3.3b
N TN DISSOLVED METALS fug/L)
, ~.. /'/ ' \ Barium 33.2b
4 7 ) I 1 Manganese 1.2b
. > AREA.D2/ S~ A _Zinc 15.6b
K ~ e RADIONUCLIDES (pCi/L)
- ) g \‘\}\ \ \ Gross alpha 7.7
/J, o \% A Gross beta 14.3
e 0, i | | \)
4 /// Sy S \
It gy {'7/\\* T } 02_EF1 12/7/92
LR D A X
AN AN ko | VOCs {ugri]
< ‘QE\ -| 02_EF2 1271782 Acetone (6 **)
: TOTAL METALS fug/L
_|o2sw2 2/20/96 TONAL METALS dug Ll Aluminum 223000
“{ TOTAL METALS lug/L} Arsenic 26.8 ﬁp:::a?é‘y s
Aluminum  56000J Barium 3200 Barium 2230
Antimony 3.34 Beryllium 177 Beryllium 13.4
Arsenic 12,.6 Cadmium 396 Cadmium 24>3
Barium 5§12 Chromium 253 Chromium 191'
Beryllium 2.7 Cobalt 125 Cobalt 89.6
Cadmium 49 Copper 233 Copper 152
Chromium 57.1 Lead 66.2 Losd 39.5
Copper 56.3 Manganese 5840 Manganese 4030
Lead 26.2 Nicke 279 Nickel 195
Manganese 1090:) Vanadium 629 Vanadium 495
Mercury 012 DISSOLVED METALS tugrL)| | 2NC 876
Nicke! 53 ; , ve DISSOLVED METALS fug/L]
Vanadium 165 Aluminum 401 Aluminum 301
Zinc 3489J Arsgnlc 2b Arsenic 17b
DISSOLVED METALS lug/L Barium 1088 Barium 11
Aluminum 1884 Copper 71 Copper 5.7b
Barium 38.4 Manganese 51 Manpanese 4‘1b
Copper 6.1 Nickel 675 Nicke! 6.3b
Manganese S.J Thaliium 1.8b Vanadium 545b
Nickel 3 yanadivm oo Zine 13.5b
Vanadium 9.4 . RADIONUCLIDES (pCi/L
; RADIONUCLIDES [pCi/L)
Gross Beta 144 Gross beta 25.6

8/31/95

028W01
SVOCs ({ug/L}
Benzoic acid 0.5

Benzyl aicohol 0.2
PESTICIDES and PCBs {ug/L)

Alpha-BHC 0.18
Beta-BHC 0.04
TOTAL METALS (ug/L)
Aluminum 313
Arsenic 6
Barium 274
Cadmium 0.33
Copper 2.6
Manganese 44.5J
Selenium 3J
Vanadium 15.5

DISSOLVED METALS {ug/L
Arsenic

Barium 266
Copper 1.4
Manganese 20.34
Selenium 3.8J
Vanadium 13.6

RADIONUCLIDES (pCi/L}
Gross alpha 7.8J
Gross beta 3.3J

2/20/96

PETROLEUM HYDROCARBONS (mg/L

Motor oil 0.87
TOTAL METALS (ug/L}
Aluminum 26800J
Barium 170
Chromium 19.1J
Copper 35.8
Lead 171
Manganese 404J
Nicket 16.4
Vanadium 53.3
Zinc 187J
DISSOLVED METALS {ug/L}
Aluminum 298J
Barium 13
Copper 7.3
Manganese 9.8J
Nickel 2.3
Vanadium 2.8
Zinc 13.9J

I

=

]

L

- N —_

ﬂ

2

=

500 1,000

IMPRCVED ROADS

LEGEND

BUILDING
—%—————x—  FENCE
—560——

STREAM OR WASH

UNIMPROVED ROADS

ELEVATION CONTOURS (FEET MEAN SEA LEVEL -
10 FOOT INTERVAL)

MCAS EL TORO BOUNDARY

APPROXIMATE OPERATIONAL LANDFILL
WASTE BOUNDRY

APPROXIMATE LIMIT OF
UNCONTROLLED DUMPING

[ o] PHASE I! SEEP SAMPLE

SAMPLE LOCATION

STORM WATER SAMPLE LOCATION

DATE COLLECTED

025w2

TOTAL METALS
Aluminum

ANALYTE NAME
ANALYTE GROUP

NOTES:
= ESTIMATED VALUE

2/20/96

56 J

f

VALIDATION QUALIFIER
CONCENTRATION {SEE NOTES

VOCs = VOLATILE ORGANIC COMPQOUNDS
SVOCs = SEMIVOLATILE ORGANIC COMPOUNDS

TPH =
b = ESTIMATED VALUE

TOTAL PETROLEUM HYDROCARBONS

ANALYTE CONCETRATIONS ARE EXPRESSED IN MILLIGRAMS
PER LITER Img/Lj FOR PETROLEUM HYDROCARBONS,

IN MICROGRAMS PER LITER {ug/L) FOR METALS AND
ORGANIC, COMPQUNDS, AND IN PICOCURIES PER GRAM

{pCizgl FOR RADIONUCLIDES

** THIS COMPOUND WAS OBSERVED IN THE FIELD BLANKS
AT THE SAME ORDER OF MAGNITUDE

Record of Decision
Figure 5-7
Analytes in Storm Water and Seep Water
Site 2 - Magazine Road Landfill

MCAS, El Toro, California

Bechtel National, Inc.

Date: 2/7/00
File No: 164A5010

CLEAN II Program

Job No: 22214-164
Rev No: A

paﬁ-%



o

1983

4
4

| 02_EF2
VOCs [ug/kg)
Acetone 54 0
PETROLEUM HYDROCARBONS (mg/kg}
TRPH 153
TPH-gasoline 4555
METALS (mg/kg!l
Aluminum 885
Aluminum 685
Atuminum 880
Aluminum 1510
Arsenic 0.62b
Arsenic 2.4
Arsenic 0.41b
Arsenic 0.58b
Barium 18.9b
Barium Sb
Barium 15.1b
Barium 15.4b
Cadmium 0.33b
Cadmium 0.28b
Chromium 0.84b
Chromium 2.6
Chromium 1.4b
Chromium 2.2
Copper 0.49b
Copper 1.1b
Copper 1.5b
Copper 1.7b
Lead 0.62
Lead 2
Lead 0.87
Lead 0.79
Manganese 47
Manganese 40.6
Manganese 37.2
Manganese 40.3
Nickel 2.3b
Nicks! 2.9b
Vanadium 3.7b
Vanadium 3.4b
Vanadium 4b
Vanadium 5b
Zinc 7.5
Zinc 7.3
Zinc 6.7
Zinc 9.7

BANOLBNOBNAANORMBNOLENOLAENODRDEEBMNOSBENDAEBENG

TRUE Jommmd— .~ —— I NORTH
|

| 02_MM2

VOCs (ug/kg)
Carbon tetrachloride
Methylene chioride
Toluene

SVOCs (ug/kg)
Bis(2-ethylhexyllphthalate

| PESTICIDES ({ug/kg)

4,4'-DDT

Alpha-chlordane

Gamma-chlordane

Gamma-chiordane
METALS {mg/kg}

Aluminum

Atuminum

Arsenic

Arsenic

Barium

Barium

Beryilium

Beryitium

Cadmium

Cadmium

Chromium

Chromium

Cobalt

Cobait

Copper

Copper

Lead

Lead

Manganese

Manganese

Nicksl

Nickel

Vanadium

Vanadium

Zinc

Zinc

200J*

4.82
2.4

2.35
173

4870
9510
1.3b
2.7
57.3
108
0.15b
0.3b
0.66b
1.3
4.6
8.9
2.4b
3.6b
3.8b
7.9
3.6
14.6
114
208
4b
3b
141
25.4
25.6
48.5

o

MO OO

NMONOMNMONONONONMONONONONONONGO

02_WF1 1993
VOCs {ug/kg!
Acetone 8J** 4
METALS (mg/kg}
Aluminum 1540 2
Aluminum 638 4
Arsenic b 2
Arsenic 0.5b 4
Barium 22.1b 2
Barium 22b a4
Cadmium 0.7b 2
Cadmium 0.54b 4
Chromium 54 2
Chromium 1.1b 4
Copper 1o 2
Lead 5.2 2
H Lead 0.66 4
Manganese 52.7 2
Manganese 35.7 4
Nickel 85b 2
Nickel 33b 4
Selenium 0.250 2
l{ Vanadium 7b 2
1 Vanadium 39 4
Zinc 14.9 2
Zinc 6 4

VOCs (ug/kg) :/
Benzene 4J o}
Toluene 4J 0
Trichloroethylene 3J 0 ;

PETROLEUM HYDROCARBONS (mg/kg) | ;

~ TPH-gasoline 0.0645 2 g

PESTICIDES {ug/kg) h
4,4’-DDT 5.04 2 .

HERBICIDES (ug/kg} LY

bl 2,4-DB 455 2 %
-~ MCPP 140000 2 /"'/
METALS (mg/kg) !
<=t Aluminum 873 0 L
Aluminum 1840 2 i
| Antimony 3.9 0 |
\\ Arsenic 0.7b 0 ‘\
Arsenic 0.71b 2 4
Barium 62.3 0 n
Barium 34b 2 ‘-\e
Cadmium 0.31 0 =*n§
Cadmium 0.52b 2 i
Chromium 5.7 0 :
Chromium 2.8 2 |
Copper 0.99b 2 \
Lead 0.66 0
Lead 14 2
Manpanase 88.9 o]
Manganese 69.5 2 L
Nicke! 2.1 0 7]
Nickel 5.2b 2 7]
Vanadium 4.7b 0
Vanadium 7.3b 2
Zinc 6.7 o}
Zinc 13.4 2
/ \
\
/ \
s N,
/ P

02SE3 JANUARY 1996
VOCs lug/kg)
Methylene chicride 0.86J O
SVOCs lug/kg)
Benzolalpyrene 23J 0
indeno(1,2,3-cdlpyrene  10d 0
Pyrene 364 0
METALS (mg/kg!
Aluminum 1010 ¢}
Arsenic 1.1 o}
Barium 13.1 0
Berylium 0.043 0
Cadmium 0.2 o]
Chromium 1.3 0
Cobalt 1 o]
Copper 0.91 0
Lead 079 O
Manganese 67.4 0
Nickel 13 0
Vanadium 4.3 0
Zinc 4.2 0
RADIONUCLIDES (pCi/g)
Gross beta 24.9 [o]

LEGEND
BUILDING
— --- — STREAM OR WASH
T~ I UNIMPROVED ROADS
IMPROVED ROADS
e FENCE
g ELEVATION CONTOURS (FEET MEAN SEA LEVEL -

10 FOOT INTERVAL}

/h 02SE1 NOVEMBER 1995 |.
02SE2 NOVEMBER 1995 || PETROLEUM HYDROCARBONS (mg/kg)
TPH-motor oil 4.2J 0 -
SVOCs {ug/kgl SVOCs {ug/kg)
Trichloroethylene iJ 0o Diethylphthalate 7J 0
METALS (mg/kg) METALS {mg/kg}
Aluminum 1050 0 {] Aluminum 1460 o]
Barium 9.3 0| Barium 28.7 0
Cadmium 0.48 0 Chromium 1.8 o]
Chromium 12 O Cobalt 11 o}
Cobalt 057 © Manganese 77.4 o)
Manganese 481 0 Nicket 0.89 o]
Nickel 32 0 Vanadium 8 0
Vanadium 58 O Zinc 5.34 0
Zinc 484 © RADIONUCLIDES (pCi/zg)
RADIONUCLIDES (pCi/g) Gross alpha 20.5J 0
Gross beta 64 O Gross beta 28 0
T~ - e
Ty i ‘ Pad .
; T
< T il
™ ; ud Y
-~ {
=% —— \
“ ; )
N N 7 ~
P ~ N

SVOCs {ug/kg)

Benzy! butyl phthalate 1200

Bis{2-sthylhexyllphthalate  350J4%*
METALS img/kg)
Aluminum 2160
Aluminum 15400
Aluminum 8620
Arsenic 0.87b
Arsenic 3.5
Arsenic 23
Barium 28.3b
Barium 176
Barium 88.1
Beryllium 0.76b
Cadmium 0.5b
Cadmium 1.7
Cadmium 1.2
i 7
VOCs {ug/kag) 22:22.32 122.5
Acetone 21 %+ O | 1 Chromium 8.3
Acetone 4J%* 2 Cobalt 7b
METALS (mg/kg) Cobalt 3.7b
Aluminum 897 [+] Copper 1.8b
Aluminum 1040 2 Copper 9
Arsenic 0.55b 0 Copper 6.2
Arsenic 0.635 2 Lead 3.3
Barium 1620 0 Lead 4.3
Barium 245b 2 Lead 21
Cadmium 0.36b 2 Manganese 59.4
Chromium 56 0 Manganese 294
Chromium 3.5 2 Manganese 180
Copper 0.1% © Nicke! 3.9b
Lead 078 © Nickel 9b
Lead 073 2 Nickel 8b
Manganese 324 ] Thaliium 0.25b
Manganese 306 2 Vanadium 7.4b
Nickel 190 © Vanadium 44.9
Nickel 2b 2 Vanadium 26.5
Vanadium 396 0 Zine 17
Vanadium 428 2 Zinc 60.7
Zinc 8.2 o] i
Zinc 9.5 2 Zine 283

\Cap-4

BNOPNOBRBENORNORANDINORNANOANONENGANDANGD

UTr~T T

MCAS EL TORO BOUNDARY

APPROXIMATE OPERATIONAL LANDFILL
WASTE BOUNDRY

APPROXIMATE LIMIT OF
UNCONTROLLED DUMPING

SEDIMENT SAMPLE

SAMPLE LOCATION DATE COLLECTED

| |

[

02_MM2 1893
VOCs
Toluene 3 J 0
}

ANALYTE NAME DEPTH IN FEET
VALIDATION QUALIFIER

CONCENTRATION (SEE NOTES)

ANALYTE GROUP

NOTES:

b = ESTIMATED VALUE

J = ESTIMATED VALUE

VOCs = VOLATILE ORGANIC COMPQUNDS

SVOCs = SEMIVOLATILE ORGANIC COMPOUNDS

TPH = TOTAL PETROLEUM HYDROCARBONS

PCBs = POLYCHLORINATED BIPHENYLS

* THIS COMPOUND ORIGINALLY WAS NOT ASSIGNED DATA
QUALIFIERS, HOWEVER, SOME BLANK CONTAMINATION
MAY EXIST

*%* THIS COMPOUND WAS OBSERVED IN THE FIELD BLANKS
AT THE SAME ORDER OF MAGNITUDE.

ANALYTE CONCETRATIONS ARE EXPRESSED IN MILLIGRAMS
PER KILOGRAM {mg/kg} FOR PETROLEUM HYDROCARBONS
AND METALS,- AND IN MICROGRAMS PER KILOGRAMS (ug/kgl
FOR ORGANIC COMPQUNDS, AND IN PICOCURIES PER GRAM
{pCi/g) FOR RADIONUCLIDES.

ALL DETECTED ANALYTES ARE SHOWN WITH THEIR
RESPECTIVE CONCENTRATIONS.

0 400 800
FEET

Record of Decision

Figure 5-8

Analytes in Sediment
Site 2 - Magazine Road Landfill

‘MCAS, El Toro, California

Date: 2/7/00
File No: 164A5011
Job No: 22214-164
Rev No: A

Bechtel National, Inc.
CLEAN II Program
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— " — — { . TRy ———
17BS13 (1995-1936) PN I7_LF1 193 | |17BSH 1995-1996 17BS3 1995-1998 LEGEND
i SVOCs fug/kg) vOGCs (u ! SVOCs (ug/kq) "
/ g/kal ~1SVOCs (ug/kg) T Anthracene 88J o0
’ :ﬁfhr:azailt::ne 148lj g ?cletone ng g Bis{2-ethythe xyliphthalate 19J 0 N Benzolalanthracene 2100 O BUILDING
oluene o “«
Benzolalanthracene 340 0O | Di-n-butylphthalate BJ 0 \\\ - | Benzolalpyrene 1600 0 — ... — STREAM OR WASH
o Benzolalpyrene 350 0 L 7] Diethyiphthalate CEN ~600 Benzo(blfluoranthene 2500 O |
/| Benzofbliluoranthene a0 0 /7S ¥ — - O T L el e e ses” o T T UNIMPROVED ROADS
| Benzolg.h,ilperyiene 180 0 4 {17BS5 1995-1996 b Bis(2-ethyih lIohthalate 180J O
.| Benzolklfluoranthene 310 0 ) o Blst I;Jeenzy |e|’:<t)['/1 fat slate 2205 0 IMPROVED ROADS
\| Bist2-ethylhexyllphthalate 58J 0 SVOCs {ug/kg) T | Garbasol prinalate 700 o
S A Butylbenzylphthalate 864 0 Bisl2-sthylhexyllphthalate 140 0 b _} S cene 1700 0 S—— APPROXIMATE LANDFILL WASTE BOUNDARY
5495 % Carbazole 374 0 i e Di-n-butyiphthalate 18J4 0 Di-n-butylphthalate 83) 0
Chrysene 230 0 / | . hlanth 1 —¥%—— X FENCE
17BS8 (1995-1996) Di-n-butylphthalate 260 0 e ' =\ Dibenzla Manthracene oY 9
SVOCs lug/kgl Dibenz(a,hlanthracene i30 O e - — Indenoi1,2,3-cdlpyrene 1300 O ELEVATION CONTOURS (FEET MEAN SEA LEVEL -
TANKF ARM Benzo(a)agnth?acene 364 0 (] Diethylphthalate 8J 0 P - 7 \ \/ Phenanthrene i 850 © 560 10 FOOT INTERVAL)
Benzolalpyrene 584 G || Fluoranthene 380 0 -~ N\ | Pyrene 3000J ©
o genzogb)flu)oranthene 4§j 0 g:enol:.hZ.B-cdlpyrene g it - —— ; PHASE II COMPOSITE SURFACE SOIL SAMPLING
550 enzolg,h,ilperylene 4 0 enanthrene ’ < STATION {100’ x 100"}
Benzolkifluoranthene 1004 0 Pyrene 0 \ ~ }[17BS10 1995-1396 kN &
Bis(2-ethylhexytlphthalate 300 0O T N ~
Butylbenzylphthalate 69J 0 SVOCs lug/kgl J @] PHASE | SURFACE AND NEAR SURFACE SOIL
Chrysene 660 O Bis(2-ethyihexyllphthalate 264 0 SAMPLE
i Di-n-butylphthalate 404 © 17BS4 1995-1996
551 Di-n-butylphthalate 50 0
& Fluoranthens 110J O Diethylphthalate 8J © SVOCs (ugrkal SAMPLE LOCATION
indenol1,2,3-cd)pyrene 570 0 ‘ S— ’ Anthracons 40 DATE COLLECTEQ
=) Phenanthrens 874 0 117BS14 1995.1996 Benzolalanthracene 74 1
Pyrene 1oJ o | _| Benzolalpyrene 140 7
: j 7 = 7 SVOCs (ug/kgl 1 Benzolb)fluoranthene 89 0
17BS1 (1995-1996) - ; A S S S Bis{2-ethylhexyliphthalate 11J 0 | Benzolg,h,ilperylene 120 0 178813 1995-1996
\ 17BS. (1995-1996) Di-n-butylphthalate 24J 0O |, Benzolklfluoranthene g8 0O SVOCs
SVOCs (ug/kgl Diethylphthalate 36 0 | Bis(2-ethylhexyllphthalate 35J 0 Acenaphthene 8 J 0
Benzolalanthracene 384 0 SVOCs fug/kgl - C— T ~| Butylbenzylphthalate 15J © P
Benzolalpyrene 504 O Benzolalpyrene 190J 0 ~—] Carbazole 10J O
Benzolg,h.ilperylene 944 O Benzolblfluoranthene 1B0J 0 J \, ;| Chrysene 100 0
Benzolklfluoranthene 36J O Benzolk)fluoranthens 140J 0 /1 Di-n-butylphthaiate 18J 0 IN FEET
Bis{2-ethylhexyllphthalate 56J O Bis{2-ethyihexyllphthalate 250J O 17BS12 1995-1986 |// 1 Dibenziahlanthracene 47J 0 ANALYTE NAME
Butylbenzylphthalate 1804 0 Butylbenzylphthalate 7200 O /| Diethylphthlate 7J 0
Chrysene 40J © Chrysene 140J O S/\\Iﬁfrsac(:g;kg) 540 0 | //] Fluoranthene 130 © ANALYTE GROUP VALIDATION QUALIFIER
Di-n-butylphthalate 49) 0 Di-n-butylphthalate 200J O Benzola)anthracene 530 0 S Indeno(1,2,3-cdlpyrene 10 0 b
Dibenzola,hlanthracene  66J 0O indeno!1,2,3-c dlpyrene 150J 0O Benzolalpyrene 700 o VS| Phenanthrens 50J 0 NOTES: CONCENTRATION IN ug/kg
Fluoranthene 394 0O — — e ,7%1 Pyrene 1300 0 K _
Indenol1,2,3-c,dipyrene 780 o {[17BS9 (1995-1996) Benzo(b)flgoranthene 600 0 |/ : - -\ J = ESTIMATED VALUE
Pyrene 424 0 Benzolg.h.ilperylene 320 O \ L ., R ug/kg = MICROGRAM PER KILOGRAM
SVOCs (ug/kg} Benzolkifivoranthene 740 O j Y S A\ VOCs = VOLATILE ORGANIC COMPOUNDS
~— ~—_] Benzolalanthracene 3404 0 Bis{2-ethylhexyllphthalate 94J 0 | /—> A ! Q SVOCs = SEMIVOLATILE ORGANIC COMPQUNDS
Benzolalpyrene 5204 O Carbazole 60J O ‘\ b ! / i
T Benzolblfiuoranthene 4200 0 Chrysene 660 0 ‘\1‘\7 § ,3‘//{ A NON-DETECT -VALUES ARE NOT SHOWN
Benzolg.h,ilperylene 420 0O Dibenzla.hlanthracene 180 © { S
Benzolklfluoranthene 7104 © Fluoranthene 210 0 17BS6 1995-1996
Bis{2-ethylhexyllphthalate 260J O indeno(1,2,3-cdlpyrene 380 0 /
Butyibenzylphthalate 5200 O Phenanthrene 330 0 SVOCs lugskg)
Carbazole 10J 0 Pyrene 7404 O Benzola)anthracene 73 0 B
Chrysene 580J 0O . Benzolalpyrene 88J ©
17_SA1 1993 Di-n-butylphthalate 1804 0 / 1/ - /| Benzolblfiuoranthens 1104 0 .
Dibenz{a,h)anthracene 160J O /7 e Benzolg,h.ilperylene 1404 0 [~ =
VOCs lug/kg) Fluoranthen 940 0 f o Benzolklfluoranthene  74J O 8
Acetone 21 0 uoranthens i P =
Toluene 8J 0 Indenol1,2,3-cdlpyrene 380J © : . Dhry:e?el nthalat 1218j g
i-n-bu alate 1 ™~
Acetone 32 gh:{an:nthrene ;ggj g ALY 7BS7 1995-1996 D;benz(ayhﬁanthracene 68J 0 |
Toluene w2 || 7Y iy Fiuoranthene 954 0 |
Toluene 14 4 -~ YNy SVOCs (ug/kg) ~—
\, \ ; L i indeno(1,2,3-cdipyrene 100J 0 |—
SVOCs (ug/kg) ; Vayayayi { Acenapthylene 160J 0 Pyrene 110J ©
2,4-dimethylphenol 6,000J 0 V 17_DBS sy, / / .| Anthracens 100J © -N -
4-methylphenol 34,000 O 17_SA2 f7BS15 ganzoﬂanthracene 790 0
4-methyiphenol 3804 4 1995-1996 enzolalpyrene 100 ©
- 17—D8053 ) Benzo(blfluoranthene 730 O
- ) SVOCs (ug/kgl Benzolg,h.ilperylene 480 0
17_SA2 1993 3.3'-dichlorobenzidine 74J 0 Benzolklfluoranthene 1500 0
— 3-nitroaniline 344 0 Bis(2-ethylhexyliphthalate2 ~ 53J 0 W
VOCs {ug/kg} 4-nitroaniline 87J © Butylbenzylphthalate 28J 0 E
Acetone 6 2 ) Anthracene 86J © Carbazole 74) O
Toluene 27 2 [~ 2 Benzola)anthracene 300J © Chrysene 1000 O 0 200 400
Acetone 86 4 ~—— P Benzolalpyrene 350J 0O Di-n-butylphthalate 494 0
Methyiene Chloride 47 4 ~— 2 Benzofblfluoranene 330J 0O Dibenzla,hlanthracene 280 © E
Toluene 180 4 S—— . Benzolg.h.ilperylene 400 O Fluoranthene 1400 O©
7 — Benzolkifiuoranthene 240J © Indeno(1,2,3-cdipyrene 600 0 FEET
Bis{2-ethylhexyliphthalate 80J 0 [;:| Phenanthrene 340 0
\ 17_DBO053 1993 \Y T Butylbenzyliphthalate 88J 0 [.} Pyrens 1400J 0O ..
\ VOCs lug/kg) : Carbazole 1304 0 Record of Decision
AR Acetone 24 10 Chrysene 340 O H
Toluene 44 10 17_LF3 Di-n-butylphthalate 874 © Figure 5-9
| y Di Jhjanth 10J . . . . .
\; - = VOCs lug/kgl D':g::iafur}:: raeene T o Volatile and Semivolatile Organic Compounds in
; 17_SA3 1983 Acetone 3¢ 0 Fluoranthene 500 0 Shallow Soil - Site 17-Communication Station Landfill
\\ VOCs fug/kg) Sc%‘gs“e(ug,kg] oo Indeno(4,2,3-cdlpyrene 390 O :
N Acetone 21 O . Benzolalanthracene © 2004 O N-nitrosodiphenylamine  35J 0 MCAS, El Toro, California
\ Toivene &J 0 N Benzolalpyrene 350J 0 Phenanthrene 160J 0O
.~ Acetone 26 2 - b4 Pyrene 400J ©
J Acot 5 4 Benzolg,h.ilperylense 160J 0
ce on/e Chrysene 2200 O ;o Date: 2/7/00
S Fluoranthene 3604 0 / : Bechtel National, Inc. | File No: 164L5012
{ Indeno(1,2,3-c.d}pyreng 240J O E : ; Job N 29
N Pyrene 3204 0 - ,,. Is ; CLEAN II Program ob No: 22214-164
NS - RS e Rev No:A
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T )77 / E Lo~ —
’ c & / {0 Y > ; Sy
E i H O ~ o
17BS13 1995-1996 i — : S ) _|17BS3 1995-1996 | . 5
(vaska) ; 17BS5 1995-1996 ~""| PESTICIDES and PCBs (ug/kg) — N ¥
PEiT‘D%gES and PCBs os) kgo © | PESTICIDES and PCBs lug/kg) o 4,4-DDD 3.84 0 :
4 : L 1{ 4s4.0DT 174 0 ~| 4.4-DDE "0
4,4-DDE 32 0 A Y y -7 | 4,4-DDT 550 0
4,4-DDT 64 o /S Q;”“,aa‘cﬁ,’;';’,”’:":xma ;1; 8 Y Alpha-chiordane 2.1 0
Alpha-chlordane 8 o |7 Ll rep ' S e T
Dieldrin 654 0 e / Ve \ > RO A == -
Endosulfan | 294 0 | AN {7 , = _|17BS10 1995-1996
Endrin aldehyde 21 0 ~ i TN — T e
Endrin ketone 42 0 o PESTICIDES and PCBs lua/kalf ) Ty
, Gamma-chlordane 0 / / —u \"\ | 44007 37 0 \}\
S ! / o P S - ¥ / / S
0 — \
17BS8 1995-1996 N O \\ \ e
| PESTICIDES and PCBs {ug/kg) /4
{ 4.4-0DD 44 0 ﬁ/éﬂysz \ | o
4.4-DDE 28 0 O e NLg
4.4-DDT 62 O 7 it
Alpha-chiordane 87 © ) < 17BS4 1995-1996 ~
Dieldrin 70 © > J
Endosulfan | 174 © \{ PESTICIDES and PCBs lug/kg}
1 Endrin 454 0 4,4-DDD 78 © o
@3t il Endrin aldehyde 124 O 4,4-DDE 754 0 S
i| Gamma-chiordane 8.5 O 4,4-DDT 264 0 =
) i} Aroclor 1260 38 0 Alpha-chlordane W0 e~
b i ™ B T B T Endrin 18J 0 [ % Y
Endrin aldehydse 31 ¢ S
1995-1996 Gamma-chlordane 11 0 AN
. | PESTICIDES and PCBs (ug/kg} Heptachlor epoxide 254 0 [ T N
.. | 4.4-DDD 57 0 Aroclor 1260 23 0 s
. >~J 4.4-pDE 13 ] - — - < < 3 L
\\ 4,4-DDT 1 o N i T
N -chiorda .5 3
S!Q{Eiﬁ hlordane 2,8 8 17BS12 1995-1396
Endosuifan i 124 0 PESTICIDES and PCBs (ug/kg)
| Endrin 18J 0 4,4-DDD 7.6 0
.‘/ Endrin aldehyde 7140 O 4,4-DDE 874 0 /
\ Gamma cmordang 69 0O 4,4-DDT 30 0 !
; Heptachlorlep?xld\e - 1'1vJ 0 o7 Alpha-chiordane 29J © !
17_SAt 1995-1996 s LU -7 Disldrin 24 0
PESTICIDES and PCBs fug/kg) 17BS2 1995-1996 | ° /] Endosulfan | 81 0
4,4-DDD 3840 O] PESTICIDES and PCBs fugrkg) I\ A1 Endosuifan | 440
4,4-DDE 164 O 4,4-DDD 14 0 |y ' ) e Ny Endrin aJ 0
Alpha-chlordane 881 0 4,4-DDE 8.6J 0 ) ‘\\ , % / Engrgn l3Idtehyd~e g-ij g
Dieldrin 3770 0 |~{ 4.4-DDT 8 0 I RN e z i ndrin ketone .
Endosulfan sulfate 27.6J O |~/ Alpha-chlordane 67 0 o \//'”' o iy /9;/ / / / Gamma-chiordane 28 0
Endrin ketone 8664 O Dieldrin 250 0 [- /\¥/7/, N // pd R ™ i / Heptachlor epoxide 11J 0
Gamma-chlordane 7884 0O Endosulfan | 474 0 ATl N T Y 4 A 4 il N 7 777
4,4-DDD 4324 2 Endosulfan sulfate 34 0 [~/ . [ }i O\ < . ~/ / \ P e //‘
BHC-deita 6.64J 2 Endrin 7.8 © SN N, T ~ T - \ 1 i { 17BS9
Dieldrin 0.8584 2 Endrin aldehyds 340 0 [ )L NS T )/ N L ,/j; 1995-1996
Endosultan sulfate 582 2 Endrin ketone 4 0 N U S~ -9 /Gy z — " ¥
Heptachlor epoxide 2940 2 Gamma chiordane 5.4 o AN \‘vs / ! INER L ) PESTICIDES and PCBs lug/kg!
HERBICIDES {ug/kg) Heptachior epoxide 3.6J 0 AN 3 /f 17BS6 1995-1996 4.4-DDD 300
2,4-DB 283J 2 Aroclor 1260 93 0 N VNN Ty 6 74 / 4,4-DDE g1 0
L : SO N K \ PESTICIDES and PCBs (ug/kg) 4,4-DDT 170 0
Vi ~, NN N \\_’v - RN - \ 4,4-DDD ag o) Alpha-chlordane 42 0O
P A NN \\ A /, 4.4-DDE 784 © Endosulfan Ii 48J 0
. LN ) ~ s ; - 4,4-DDT 16 o] Endosuifan sulfate 3.4J O
T7NEW1 * N N - T 7 A (/| Alpha-chiordane 3.6 O Endrin 1240
— S N NN S~ S/ Endosulfan | 2.2NJ O Endrin aldehyde 1004 ©
S~ \ N 1 4 ” /] Heptachlor epoxide 2.4J 0 Gamma-chiordane 2.44
T P, L , P / L . T Heptachior epoxide 4.6J 0
\ e Py \ Aroclor 1260 2200 0
. o [~—— ‘ // P 7 / // /7 \ ) : :
) 17_.DBS N 0 i = s S \ i ™~ 1]
~— = Lo/ <z A A A i I AN
J v/ (A ” — - 17BS7 1995-1996
T~ S 7 {{17_LF3 1995-1996 ™ A
e 7 ; / JA v PESTICIDES and PCBs lug/kg! [~
| i ~— <, / J / K 4 PESTICIDES and PCBs {ug/kg) { 4,4-DDD 764 0
4 15 SR {| 44-00D  353J 4 4-DDE 141
L — < WY s j DOT 1354 O i ‘ S
e 3 i L~ O RS L 4,4.DDT a8 0
- ~—— Ty / { N D o / Aipha-chiordane 684 0
17_SA2 1993 T — = f { £ > > % AN C A A l! Endosulfan | 77 0
PESTICIDES and PCBs lug/kg) \(‘ TN Y .| 17BS15 1995-1996 | o Endrin aldehyde 884 O
4.4-DDD 134 4 - ) b 5 .| Gamma-chiordane 844 O
R . Sg, PESTICIDES and PCBs lug/kg) B . -
] 4:4-D0E 185) 4 17_DB053 1993 S ~ 0. | 4.4-000 55) 0 G /
Yy Dieldrin 3.88J 4 / e LN 3 y 4.4.DDE 224 0 S _\_/,,\‘/
Endosulfan sulfate 6.3 4 PESTICIDES and PCBs {ug/kg) . s S i ~/
Gamma-chiordane 2724 4 Endosuifan sulfate  7.29 10 7_SA3 1985-1996 :]:hz.DcLordane 639.) 8 \ < -, /'
Methoxychlor 7.56 4 Endrin ketone 29 10 PESTICIDES and PCBs {ug/kg) Endosulfan | 9‘” 0 h
HERBICIDES lug/kg) { | HERBICIDES {ug/kg) 4,4-DDE 0.638J 0 Endri 544.) & ; v “"_,\_,,l
2,4-DB 402J 4 1 Dalapon 145 5 Endosuifan sulfate 2.86J 0 Endr!n \dehyd 5'“ 0 \ /
< MCPA 70300 5 HERBICIDES lug/kg) A e eer o cide 100, o /h
\ Daiapon 172 10 \ 2,4-DB 705J 0O /L eptachior epoxi \ ~
- T R s ke 5 / i Rt ~— 8
e R %/ S5 A R / N /
\\ P ~ J S ~ ‘(' _— ; \
N s 9 / , i
N i

BUILDING
STREAM OR WASH
UNIMPROVED ROADS

IMPROVED ROADS

———  APPROXIMATE LANDFILL WASTE BOUNDARY
—¥%———%—  FENCE
560 ELEVATION CONTOURS (FEET MEAN SEA LEVEL -

10 FOOT INTERVAL)

PHASE Il MONITORING WELL

PHASE | SURFACE AND NEAR SURFACE SOIL
SAMPLE

PHASE Il COMPQSITE SURFACE SOIL
SAMPLING LOCATION

SAMPLE LOCATION DATE COLLECTED

| |

17BS8 '

1995-1998
Pesticides
Endosulfan | 17 J 0

DEPTH (IN FEET)
VALIDATION QUALIFIER
CONCENTRATION IN ug/kg

ANALYTE NAME
ANALYTE GROUP

NOTES:

J = ESTIMATED VALUE
N = PRESUMPTIVE EVIDENCE TO MAKE A TENTATIVE
IDENTIFICATION OF THE ANANYTE

ug/kg = MICROGRAM PER KILOGRAM

PCBs = POLYCHLORINATED BIPHENYL

DDD = DICHLORODIPHENYLDICHLOROETHANE

DDE = DICHLORODIPHENYLDICHLOROETHENE

DDT = DICHLORODIPHENYLTRICHLOROETHANE
MCPA = 2-METHYL-4-CHLOROPHENOXYACETIC ACID

NON—-DETECT VALUES ARE NOT SHOWN

}

TRUE mnd— ~, —Jmsmerse NORTH

0 200 400
FEET

Record of Decision
Figure 5-10

Pesticides, PCBs and Herbicides in Shallow Soil
Site 17 - Communication Station Landfill

MCAS, El Toro, California

Date: 2/7/00
File No: 164A5013
Job No: 22214-164
Rev No: A

Bechtel National, Inc.
CLEAN II Program
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Ve
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| e N e SRS N N N e N
‘ A [ ~ls BUILDING
i 7 [ IT_LF1 1895-1996 I — -|T7TBST  1995-1996 | - REAM DR VASH
ya | METALS img/kg) ‘ i P L METALS Img/kg} STREA s
P \‘ ,"" grfen.ic 411 g ) Arsenic 56 0 UNIMPROVED ROADS
, ; elenium 1. P - i X \ .
ST N "' ' ' e ’ g """ IMPROVED ROADS
4 i ; ;.‘ 4 - - ) / ¢ ' v"/N? \'\l‘/// L N v b ’ - " T
3 L : / I i o f P . 4 = N
i h H - K P - - T o ]
1 . [17BS3 wesees| ./ ’_f\\ o i APPROXIMATE LANDFILL WASTE BOUNDARY
Ao\ V| METALS Imgska) |7 /] | 77BSS 1995-1996 - —%——%— FENCE
, / 4 i METALS [mg/kg] "
3 . é;sp%r:f 12'_3 S 97%s b ELEVATION CONTOURS (FEET MEAN SEA LEVEL -
. " lleas 1w o Arsenic 52 0 \ // ; ——560— |p FOOT INTERVAL)
) V o P e g e — e —— ~ \
TANKF ARM 7 o~ Ihalkum /°~99~_°: T7NEW2 -~ _ — \ N6 PHASE I COMPOSITE SURFACE SOIL SAMPLING
’ 7 - ‘ / N & STATION
| 17B813 1g95.1998 | | .\ // 17BS10 1995-1996 N
7 J|METALS Img/kal R — 2 W4 METALS {mg/kgl o) N PHASE | MONITORING WELL
"/ |Arsenic 87 0 / ~ /= Arsenic 4.4 O AN ~
Copper 131 0 ) ~ 7 ¢ . / PHASE | SURFACE AND NEAR SURFACE SOIL
Lead 233 0 < — s i % SAMPLE
o551 Thallum 11 0 a 4 i 17BS14 1s95-1986y 2>
- Y L] /; 77 7\ “~ _{METALS (mg/kg) P PHASE Il MONITORING WELL
N L : S \ i‘ 1/ / ¢~ | Arsenic 54 0 e
N\ {47 _SA1 s1g9sf w L o e/ i | Thalium 077 0 [ERG .
& . 199519981 S ) [17BS8 1ss5-1996 / [ TE T\ A SAMPLE LOCATION T
METALS {mg/kg) / N S AN | S — I DATE COLLECTED
i S METALS [mg/kg) : AN
Arsenic 23 0| S 1L U aeenic 48 0 “ / 17BS4 1995-1998] |\ ANS ] l
Cadium 12 [N NG ool . /K
Chromium 818 0 | ™~ \., Ly | Copper B2 9 l METALS {mo/kg)
Copper 825 0 [™ R R A R Arsenic 4.7 17_SA1 1995-1996
Lead ) 361 o} \\ / i / | Thatium 0:76 0 Copper 14.8
Sglemum 0.4b O \ / A 7ine 983 0 Lgad 38.3 .
Silver 0.85b O / —— / Silver 3.2 Silver 0.85 b 0
Zinc 260 0 A A A IR R Y AYN \/ Thallium 0.68
Arsenic 23 2 I ! L Zine 90.7 T l
Cadium a5 2| | { |T7BS8 ees.rees| | | 17BS1 1995-1996 — : - C NAME
Chromium 311 2 | | | | METALS (mg/kal | METALS Img/kg) ; ANALYTE N DEPTH [IN FEET)
\\ Copper 323 21 | \[Amsenic 47 0 { Arsenic 3.8 0 (' T7BS12 1995-1995 VALIDATION QUALIFIER
ea . 4 X . {
\\ Zine 12 L Gooper T e18 0 Core® 202 o \ METALS (mg/kgl NOTES: CONCENTRATION IN mg/kg
Arsenic 47 4 \ |Llead 248 0 Thallium _0.56 0 | Arsenic - 4 0
~{ Cadium 28 4 | siver 0.95 0 —— ‘ [ Copper 149 0 mg/kg = MILLIGRAMS PER KILOGRAM
Chromium 29.7 4 \ Thalium 0,93 0 RN N > Lead 252 O b = REPORT VALUE IS LESS THAN THE CONTRACT REQUIRED
Copper 205 4 Zine 384 0 [Qo I Thaltium 0.75 0 DETECTION LIMIT C(CRDL), BUT GREATER THAN THE INSTRUMEN
Lead 348 4 \ / g /] -] DETECTION LIMIT ¢IDL)
Zinc 87.4 4 / ; / : Iy p) 17BS2 1995-1996
L
\ . . " - h { ; ! //, / { METALS (mg/kag)
17_SA2 1993 ) \ N L h ) ( / \ 17_LF2 Arsenic 51 O
METALS {mg/kg) NN /5N S// ) —! 1985-1896| | copper 284 0
Arsenic 2.3 0 / X5/ A, | METALS {mg/kg} Lead 918 0 £
Arsenic 2.5 2 i ] . allium E 5
Arsenic 22 4 6 74 J pfrsene 92 0 Zine 111 0, 2
Lead 442 4 |-~ \ e ‘» / i p
Zinc 83.6 4 <74 B K
— / 17BS6  1995-1998
\ f H METALS (mg/kg}
17_DBO53 193] / N, ~N =
—_ \/ 17NEW1 /,.) Arsenic 3.4 0O N
METALS img/kg) p </ Barium 581 O
Arsenic 23 5 / 7 Copper  12.8 0
Co s Lead 317 ©
pper 12.4 § P pd ;
[~ Ve . Zinc 188 O
Lead 291 § ; J
| Arsenic 21 10 A } / w
Lead 18.5 10 {/ f hw x5 £
NN WA / 17BS7 1995-1996 ?}’ 0
L ~ D! METALS (mg/kg / 0 200 400
| T7_SA8 wges-tess | < ~_5 > \ \ geenic 310 | o ——— e —
E - X N ; { \ J <O Barium 347 0 d
METALS (mg/kgl — = { L > ;2 A = Chromium 42.6 0 FEET
Arsenic 21 0 : < 17BS15 1995-1996 i |17_LF8 1s95-1998 Copper 125 0 "
Arsenic 2.1b 2 / - “<|METALS (mg/kg} Lead 150 O tal
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Figure 5-11
Metals Above Background in Shallow Soil
Site 17 - Communication Station Landfill

MCAS, El Toro, California
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Figure 5-12
Compounds in Subsurface Soil
Site 17 - Communication Station Landfill

MCAS, El Toro, California
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Figure 5-13
Groundwater Analytical Results
Site 17 - Communication Station Landfill

MCAS, El Toro, California
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-1
Media Sampled at Site 2

Media Air SWAT? Phase I RI° Phase II RI

Air

instantaneous surface air X
integrated surface air X
ambient air X
isolation flux chamber

Soil Gas
¢ shallow soil gas
e perimeter gas migration

Soil
L

el e R o

>
=<

shallow soil (0 to 10 feet bgs®)
¢ subsurface soil (> 10 feet bgs)

Water
e groundwater
e surface water
Sediment X X

Ecological
e plant tissue
e animal tissue

>
>

ol
Ele

<

Notes:
® SWAT - Solid Waste Assessment Test
® RI - remedial investigation
¢ bgs - below ground surface
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-2
Comparison of Ambient-Air Sampling Results at Site 2

CARB’ STUDY
Phase I1 Air Statewide Average
RI® SWAT®  Urban Anaheim Number
Maximum Maximum Average® Results’ of Median Maximum
Analyte (ppb.)° (ppb,) (ppb,)  (ppb,) Detections®* (ppb,)  (ppb)
Dichlorodifluoromethane 0.61 b NR' — NR NR NR
(Freon 12)
Chloromethane 0.79 — NR 34 NR NR NR
Vinyl chloride 0.70 U 20U NR 24 2U 15
Methylene chloride 0.70U0 4.8 21 — 132 1U 1,300
Chloroform 0.70 U 0.80U 0.08 — 38 08U 32
1,1,1-trichloroethane 0.770U 2.5 1.8 — 163 0.7 51
Carbon tetrachloride 0.70U 020U 0.14 — 63 02U 15
Benzene 2.0 20U 2.6 — 116 2U 500
1,2-dichloroethane 070U 020U 0.06 — 36 02U 17
Trichloroethene 070U 0.60U 0.8 — 93 06U 130
Toluene 2.1 6 NR — NR NR NR
Tetrachloroethene 0.70U 0.53 NR — 141 02U 269
Ethylene dibromide 0.70U 0.50U0 0.01 — 20 05U 22
m,p-xylene 0.76 — NR 1.9 NR NR NR
1,2,4-trichlorobenzene 39 — NR — NR NR NR
Notes:

# CARB - California Air Resources Board (1990 study)

Ri - Remedial Investigation

ppby — parts per billion by volume

Air SWAT - air quality solid waste assessment test

1988 Air Toxics Monitoring Network summary data for all CARB stations (CARB 1988)

South Coast Air Quality Management District annualized average ambient-air quality data for the
Anaheim monitoring station (01 June 1992 through 01 June 1993)

S number of landfills at which the contaminant was detected out of 288 landfills at which ambient-air
sampling was conducted

— — not analyzed for

' NR - not reported in study results

} U - not detected; the number shown is the detection limit

-~ 0o a o o
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-3
Comparison of Integrated Surface-Air Sampling Results at Site 2
CARB® STUDY
Phase IRI®  Air SWAT®
Maximum Maximum Median Maximum
Analyte (ppb.)’ (ppb.) (ppby) (ppb.)
Dichlorodifluoromethane (Freon 12) 0.57 —* NRf NR
Vinyl chloride 0.50 Ut — 2U 1,000
Methylene chloride 050U — 1U 3,200
Chloroform 050U — 20U 10
1,1,1-trichloroethane 0.50U — 0.2 52
Carbon tetrachloride 0.50U — 020 11
Benzene 22 — 2U 120
1,2-dichloroethane 050U — 02U 46
Trichloroethene 0.50U — 0.6U 80
Toluene 1.1 — NR NR
Tetrachloroethene 050U — 02U 269
Ethylene dibromide 0.50U — 05U 22
Ethylbenzene 9.2 — NR NR
m,p-xylene 7.5 — NR NR
o-xylene 2.1 — NR NR
1,3,5-trimethylbenzene 0.59 — NR NR
1,2,4-trimethylbenzene 1.6 — NR NR
Total organic compounds as methane 10,000 U 2,900 2.6 130,000
Notes:

2 CARB - California Air Resources Board (1990 study)

® RI - remedial investigation

° ppby - parts per billion by volume

9 Air SWAT — air quality solid waste assessment test

¢ — — not analyzed for

fNR - not reported in CARB study

¢ U - not detected; the number shown is the detection limit
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-4
Frequency of Analytes Detected in Shallow Soil Gas at Site 2

Frequency of Range of Reported
Number of Number of Detections Concentrations
Analyte Analyses Detections (percent) (ng/L)
Freon 12° 342 141 41 1-909
Vinyl chloride 349 69 20 1-57
Ethylbenzene 342 39 11 1-114
m,p-xylene 342 38 11 1-187
o-xylene 342 24 7 2-127
1,2-cis-DCE® 342 20 6 1-40
Benzene 349 9 3 0.07-5
PCE! 349 7 2 0.07 - 10
Toluene 342 6 2 2-118
Freon 113°¢ 342 6 2 1-7
TCE' 349 5 1 3-5
Methylene chloride 349 3 1 0.81 -1.62
Chloroform 349 1 <1 0.1
Methane 7 7 100 2.30t045%
Notes:

@ png/L — micrograms per liter

® Freon 12 - dichlorodifluoromethane

¢ DCE - dichloroethene

¢ PCE - tetrachloroethene

¢ Freon 113 - 1,1,2-trichloro-1,2,2-trifluoroethane

* TCE - trichloroethene
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Section 5 Summary of Site Characteristics

Date: 04/14/00

Table 5-5

Comparison of Shallow Soil Gas Sampling Results at Site 2

CARB’STUDY
Phase IT RI® Air SWAT*
Maximum Maximum Number of Median Maximum

Analyte (ng/L)* (ug/L) Detections® (ug/L) (ug/L)
Freon 12f 909 —5 —_ NR" NR
Freon 113’ 7 — — NR NR
PCE 10 0.97 241 38 310.5
TCE* 5 0.83 228 0.16 60.8
cis-DCE' 40 — — NR NR
Vinyl chloride 57 L.3u” 160 028U 187.2
Methylene chloride 1U 1.62 197 0.13 564.8
Chloroform 1U 0.10 58 0.004 U 54.4
Benzene 5 1.07 180 043U 1,560
Toluene 118 — _— NR NR
Ethylbenzene 114 — — NR NR
m,p-xylene 187 — — NR NR
o-xylene 127 — —_ NR NR
Methane — 45%," 258 9.5%, 73%,

Notes:

@ CARB - California Air Resources Board
RI — remedial investigation
ug/L — micrograms per liter
Air SWAT - air quality solid waste assessment test
number of landfills at which the contaminant was detected (of the 340 iandfills where shallow soil

o o o o

gas sampling was conducted)

x = - T a =

Freon 12 - dichlorodifluoromethane
— — not analyzed for

NR — not reported in CARB study
Freon 113 - 1,1,2-trichloro-1,2,2-trifluoroethane
PCE - tetrachloroethene
TCE - trichloroethene

DCE - dichloroethene

|
™ U - not detected; the number shown is the detection limit
n

%y — percent by volume
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Table 5-6
Frequency of Analytes Detected in Shallow Soil at Site 2

Number of = Number of Number of Frequency of Range of Reported MCAS" El Toro
Analyte Samples Analyses Detections  Detections (percent)  Concentrations (mg/kg)”  Background (mg/kg)
Volatile Organic Compounds
Toluene 15 16 7 44 0.004 I - 0.015 NA®
2-butanone 15 15 3 20 0.003° T - 0.004°J NA
2-hexanone 15 15 1 7 0.017 NA
4-methyl-2-pentanone 15 15 1 7 0.00517] NA
Ethylbenzene 15 16 1 6 0.006) NA
Xylenes 15 15 1 7 0.006J NA
Petroleum Hydrocarbons
TPH"-gasoline 16 16 11 69 0.0883 — 0.958 NA
TPH-diesel 16 16 3 19 309-975 NA
Semivolatile Organic Compounds
Butyl benzyl phthalate 30 30 S 17 0.011J-0.157J NA
Pyrene 30 31 5 17 0.0077-1.8 NA
Chrysene 30 31 3 10 0.0087-1.2 NA
Fluoranthene 30 31 4 13 0.009)-2 NA
Benz(a)anthracene 30 31 3 10 0.007J-0.77 NA
Benzo(a)pyrene 30 31 3 10 0.020J-0.9 NA
Benzo(b)fluoranthene 30 31 4 13 0.0167-1.1 NA
Benzo(g,h,i)perylene 30 31 3 10 0.021J-0.62 NA
Benzo(k)fluoranthene 30 31 3 10 0.0197-0.68 NA
Indeno(1,2,3-c,d)pyrene 30 31 3 10 0.016J-0.55 NA
Dibenz(a,h)anthracene 30 31 2 7 0.017J-0.287J NA
Phenanthrene 30 31 2 7 0.0391-0.56 NA
Anthracene 30 31 1 3 0.076J NA
bis(2-ethylhexyl)phthalate 30 30 1 3 428 NA
Carbazole 30 30 1 3 0.121J NA
Diethyl phthalate 30 30 1 3 0.013] NA

3
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Table 5-6 (continued)
Number of Number of Number of Frequency of Range of Reported MCAS" El Toro
Analyte Samples Analyses Detections Detections (percent)  Concentrations (mg/kg)®  Background (mg/kg)
Pesticides and PCBs"
4,4-DDT 30 30 6 20 0.0025 J-0.011 NA
4,4-DDF’ 30 30 S 17 0.00115J -0.0087 ] NA
alpha-chlordane 30 30 5 17 0.0018 J-0.015 NA
Endrin aldehyde 30 30 3 10 0.0021 J - 0.0069 J NA
gamma-chlordane 30 30 3 10 0.0038 - 0.016 NA
Aroclor 1260 30 30 2 7 0.0231-0.078 NA
4,4'-DDD* 30 30 2 7 0.0021J-0.00227J NA
Aldrin 30 30 1 3 0.00292] NA
Endosulfan I 30 30 1 3 0.0041 NA
Endosulfan sulfate 30 30 1 3 0.0028 1 NA
Endrin 30 30 1 3 0.00271] NA
Heptachlor epoxide 30 30 1 3 0.0067 ] NA
Herbicides
Dalapon 13 13 2 15 0.0508 — 0.0815 NA
Dichloroprop 14 14 1 7 0.507 NA
MCPP' 14 14 1 7 48.7 NA
Metals
Aluminum 32 32 32 100 900 - 10,700 14,800
Arsenic 32 32 32 100 0.63b"-5.1 6.86
Barium 32 32 32 100 133b-135 173
Beryllium 32 32 18 56 0.069-0.46b 0.669
Cadmium 32 32 23 72 0.058-3 235
Calcium 32 32 32 100 1,530 - 12,800 46,000
Chromium 32 32 3t 97 21-1731 26.9
Cobalt 32 32 31 97 12-6.8b 6.98
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Table 5-6 (continued)

Number of  Number of Number of Frequency of Range of Reported MCAS'® El Toro
Analyte Samples Analyses Detections Detections (percent)  Concentrations (mg/kg)”  Background (mg/kg)
Copper 32 32 31 97 1.3-158 10.5
Iron 32 32 32 100 1,350 - 12,800 18,400
Lead 32 32 32 100 039b-121) 15.1
Magnesium 32 32 32 100 640b - 5,740 8,370
Manganese 32 32 32 100 354 -364 291
Mercury 32 32 1 3 0.57 0.22
Nickel 32 32 31 97 1.2-149 153
Potassium 32 32 32 100 3,216 - 3,560 4,890
Selenium 32 32 1 3 0.71 - 0.71 0.32
Silver 32 32 5 16 0.57b-34 0.539
Sodium 32 32 13 165b-617b 405
Vanadium 32 32 32 100 35b-494 71.8
Zinc 32 32 32 97 75F-5181 779
Radionuclides (pCi/g)"
Gross alpha 1 1 1 100 9 NA
Gross beta 1 1 1 100 19.3 NA
Notes:

? mg/kg — milligrams per kilogram

® MCAS - Marine Corps Air Station

€ J - estimated value

¢ NA - not applicable

¢ this compound was observed in the field blanks at the same order of magnitude

" TPH - total petroleum hydrocarbons

9 this compound originally was not assigned data validation qualifiers; however, some blank contamination may exist

T‘ PCB - polychlorinated biphenyl

' DDT - dichlorodiphenyltrichloroethane

! DDE - dichlorodiphenyldichloroethene

% DDD - dichlorodiphenyldichloroethane

' MCPP - 2-(2-methyl-4-chlorophenoxy)-propionic acid

™ b - estimated value

n

pCi/g ~ picocuries per gram
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Table 5-7
Frequency of Analytes Detected in Subsurface Soil at Site 2
Number of Number of Number of Frequency of Range of Reported MCAS® El Toro
Analyte Samples Analyses Detections  Detections (percent) Concentrations (mg/kg)’ Background (mg/kg)
Volatile Organic Compounds
Acetone 28 28 2 7 0.072° - 0.09° NA*
Methylene chloride 28 38 2 5 0.0032 J° - 0.0039 ] NA
Toluene 28 40 3 8 0.004J-0.0077J NA
Semivolatile Organic Compounds
1-methylnaphthalene 12 12 3 25 0.003J-0.0061] NA
2,3,5-trimethylnaphthalene 11 11 4 36 0.003 J - 0.0081 NA
2-methylnaphthalene 26 43 4 9 0.0027-0.004 ] NA
Benz(a)anthracene 26 42 1 2 0.003 J NA
Benzo(a)pyrene 26 42 1 2 0.003 17 NA
Benzo(b)fluoranthene 26 42 1 2 0.002 J NA
Benzo(g,h,i)perylene 26 42 2 S 0.003J-0.00617 NA
Benzo(k)fluoranthene 26 42 1 2 0.003J NA
bis(2-ethylhexyl)phthalate 26 31 1 3 0.36°J NA
Butyl benzyl phthalate 26 31 1 3 0.0127 NA
Chrysene 26 42 3 7 0.003-0.0047J NA
Dibenz(a,h)anthracene 26 42 2 5 0.003J NA
Diethyl phthalate 26 31 i 3 0.008J NA
Fluoranthene 26 42 1 2 0.002J NA
Fluorene 26 42 1 2 0.003 ) NA
Indeno(1,2,3-c,d)pyrene 26 42 1 2 0.00217] NA
Naphthalene 26 46 4 9 0.002J-0.0051 NA
Phenanthrene 26 42 1 2 0.0021] NA
Pyrene 26 42 1 2 0.002] NA

{table continues)
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Table 5-7 (continued)

Number of Number of Number of Frequency of Range of Reported MCAS® El Toro
Analyte Samples Analyses Detections  Detections (percent)  Concentrations (mg/kg)® Background (mg/kg)
Herbicides
2,4-dichlorophenoxybutyric acid 18 18 3 17 0.069 NJ* - 0.198 NA
Dalapon 17 17 | 6 0.0827 NA
MCPA® 7 7 1 14 225 NA
Metals

Aluminum 22 22 22 100 1,060 — 36,800 14,800
Antimony 22 22 4 18 0.661-3.1b" 3.06
Arsenic 22 22 18 82 0.63-79 6.86
Barium 22 22 22 100 10.5-177 173
Beryllium 22 22 12 55 0.079-2.1 0.669
Cadmium 22 22 20 91 0.1-1.38 235
Calcium 22 22 22 100 651 -9,700 46,000
Chromium 22 22 20 91 1.1b-433 26.9
Cobalt 22 22 20 91 0.69-17.1 6.98
Copper 22 22 21 95 0.95-22 10.5
Iron 22 22 22 100 1,430 - 50,400 18,400
Lead 22 22 19 86 0.61 -8.2 15.1
Magnesium 22 22 22 7 100 431 - 23,000 8,370
Manganese 22 22 22 100 28.5-483 291
Mercury 22 22 3 14 0.0031-0.014 0.22
Nickel 22 22 21 95 1.2-20.3 15.3
Potassium 22 22 22 100 231 -18,800 4,890
Selenium 22 22 3 14 0.76 - 6.5 0.32
Silver 22 22 2 9 26-29 0.539
Sodium 22 22 11 50 1.43 b - 602° 405
Thallium 22 22 11 50 0.15b-4.2 0.42
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Table 5-7 (continued)

Number of Number of Number of Frequency of Range of Reported MCAS" El Toro
Analyte Samples Analyses Detections  Detections (percent)  Concentrations (mg/kg)’ Background (mg/kg)
Vanadium 22 22 22 100 31-72.6 71.8
Zinc 22 22 22 100 531-1411] 779
Radionuclides (pCi/g)’
Gross alpha 14 14 10 71 7J-1651 NA
Gross beta 14 14 14 100 16-314 NA
Notes:
a

mg/kg ~ milligrams per kilogram

MCAS - Marine Corps Air Station

this compound was observed in the field blanks at the same order of magnitude

NA - not applicable

J - estimated value

NJ - tentatively identified analyte based on presumptive evidence; an estimated value
MCPA - 2-methyl-4-chlorophenoxyacetic acid

b - estimated value

pCi/g - picocuries per gram

- @ — 0 a o6 o

3/23/2000 1:16 PM gxq I:\word_processing\reportsiclol 35vrodisites 2&17\fina! interimitab37.doc




Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-8

Frequency of Analytes Detected in Groundwater at Site 2 During RI

Number Number Number Frequency
of of of of Detection Range of Reported
Analyte Samples Analyses Detections (percent) Concentrations
Volatile Organic Compounds (pg/L)?
1,1,2-trichloroethane 32 53 5 9 0.31°-3
1,2-dichloroethane 32 53 3 6 06J-09]
1,2-dichloroethene 15 16 4 25 5-9
1,3-dichlorobenzene 22 37 2 5 03J-07
2-butanone 32 33 1 3 307
Benzene 32 55 1 2 1
Chlorobenzene 32 53 1 2 1
Chloroform 32 54 10 19 03J-6
cis-1,2-dichloroethene 22 37 5 14 1-8
Tetrachloroethene 32 54 30 56 03J-261
Toluene 32 55 3 5 1-2
trans-1,2-dichloroethene 22 37 3 17
Trichloroethene 32 53 20 38 0.6J-94
Trichlorofluoromethane (Freon 11) 17 21 1 5 2
Petroleum Hydrocarbons (mg/L)*
TPH-gasoline 10 10 1 10 0.0544 J
TPH-motor oil 18 18 1 5 0.00022
Semivolatile Organic Compounds (ug/L)
Acenaphthene 28 42 1 2 1.7
Acenaphthylene 28 42 1 2 1.7
Anthracene 28 42 1 2 1.6
Bengz(a)anthracene 28 42 2 5 0.1J-0.19
Benzo(a)pyrene 28 42 2 5 01J-0.17
Benzo(b)fluoranthene 28 42 1 2 0.19
Benzo(g,h,i)perylene 28 42 4 10 0.026-0.27J
Benzo(k)fluoranthene 28 42 2 5 0.096-0.2]
bis(2-ethythexyl)phthalate 28 29 1 3 2]
Chrysene 28 42 1 2 0.19
di-n-butyl phthalate 28 29 1 3 0.5
Dibenz(a,h)anthracene 28 42 2 5 0.13-0.27J
Fluoranthene 28 42 1 2 0.19
Fluorene 28 42 1 2 1.7
(tabie continues)
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-8 (continued)

Number Number Number Frequency

of of of of Detection Range of Reported
Analyte Samples Analyses Detections (percent) Concentrations
Indeno(1,2,3-c,d)pyrene 28 42 2 5 0.17-0.2)
Naphthalene 28 42 2 5 0.1J-14
Phenanthrene 28 42 1 2 1.7
Phenol 28 29 2 7 02J-03J
Pyrene 28 42 1 2 0.19
Pesticides and PCBs® (ug/L)
Heptachlor 28 31 1 3 0.0271
Dissolved Metals (ug/L)
Aluminum 18 19 5 26 11.8-30.7
Arsenic 18 19 8 42 22-124
Barium 18 19 18 95 18.6-110
Cadmium 18 19 3 16 044-05
Chromium 18 19 4 21 0.58-1.1
Cobalt 18 19 8 42 1-33
Copper 18 19 14 74 1.11-48
Manganese 18 19 17 89 1.2-3671J
Nickel 18 19 16 84 1-130
Selenium 18 19 18 95 52-955
Thallium 18 19 1 5 23
Vanadium 18 19 17 89 1.3-37
Zinc i8 19 8 42 0.83-33.6
Total Metals (ng/L)
Aluminum 28 28 10 36 14.4 - 102,000
Antimony 28 28 3 11 9.7bf - 1241
Arsenic 28 28 19 68 0.6b-558
Barium 28 28 27 96 17.1-110
Beryllium 28 28 2 7 0.64b-3.9
Cadmium 28 28 3 11 0.53-10.3
Chromium 28 28 15 54 1.1-419
Cobalt 28 28 5 18 1.3-40.1
Copper 28 28 21 75 0.82-121
Lead 28 28 1 4 36.8
Manganese 28 28 24 86 0.58J-1,430
Nickel 28 28 20 71 1.6 - 257
Selenium 28 28 23 82 4.9 -100
(table continues)
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-8 (continued)

Number Number Number Frequency

of of of of Detection Range of Reported
Analyte Samples Analyses Detections (percent) Concentrations

Silver 28 28 2 7 13-22b

Thallium 28 28 1 4 3.1

Vanadium 28 28 25 89 2-328

Zinc 28 28 15 54 0.55-532
Radionuclides (pCi/L)?

Gross alpha 27 28 22 79 4.8J-26

Gross beta 27 28 20 71 3.7-30.2
Other Inorganics (mg/L)

Fluoride 18 19 7 37 02-12

Cyanide 10 10 1 10 9b

Notes:
# ug/L — micrograms per liter
® J - estimated value
¢ mg/L - milligrams per liter
¢ TPH - total petroleum hydrocarbons
¢ PCB - polychlorinated biphenyl
' b - estimated value
9 pCi/L. - picocuries per liter
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Section 5 Summary of Site Characteristics

Date: 04/14/00

Table 5-9
Summary of Site 2 Groundwater Sampling Results Since Phase Il R

Frequency of Range of
Number of Number of  Detections Reported Drinking Water
Analyte Analyses  Detections (percent) Concentrations Standard
Volatile Organic Compounds (;.Lg/L)b
1,1,2-trichloroethane 56 9 16 2-7 5
1,2-dichloroethane 56 6 11 2 0.5
1,2-dichloroethenene (total) 56 9 16 0.8J°-22 -
1,2-dichloropropane 56 3 5 03J-3 5
Benzene 56 1 2 0.7] 1
Bromodichloromethane 56 1 2 063 100°
Bromomethane 56 1 2 0.71 —
Chlorodibromomethane 56 2 4 0.7J-51 100°
Chloroform 56 11 20 03J-21 100°
Freon 113 56 1 2 0417 —
Methylene chloride 56 13 23 03J-3 5
Tetrachloroethene 56 26 46 0.5J-20 S
Toluene 56 1 2 0.57 100
Trichloroethene 56 22 39 0.47-203 5
Semivolatile Organic Compound (ug/L)
Diethyl phthalate 28 7 25 37-18 —_
Dissolved Metals (ug/L)
Aluminum 55 35 64 7.8-70.9 1,000
Antimony 55 14 25 1.9-52 6
Arsenic 55 36 65 1.8-11.2 50
Barium 55 49 89 3.7-138 1,000
Chromium 55 45 82 09-738 50
Copper 55 49 89 1.2-109 1,000
Lead 55 18 33 09-15 15
Manganese 55 48 87 1.5-84.9 50
Nickel 55 47 85 1.7J-754 100
Selenium 55 46 84 2.8-57 50
Silver 55 1 2 04 50
Vanadium 55 42 76 1-33.1 —
Zinc 55 49 89 1.7 - 502 5,000
Total Metals (ug/L)
Aluminum 6 33 420 - 460 —
Chromium 6 3 50 21-23 —

(table continues)
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-9 (continued)

Frequency of Range of

Number of Number of Detections Reported Drinking Water
Analyte Analyses Detections (percent) Concentrations Standard
Copper 6 1 17 30 —_
Lead 6 1 17 6 —
Manganese 6 4 67 46 - 86 —
Nickel 6 2 33 43 —
Selenium 6 5 83 10-46 —
Radionuclides (pCi/L)
Gross alpha 56 56 100 0.89-40.21 15
Gross beta 56 56 100 -1.69 - 19.05 50
Notes:

@ Source — Final Groundwater Monitoring Report, October 1997 Sampling Round (CDM 1998)

ug/L — micrograms per liter

J — estimated value

— — no drinking water standard

100 pg/L is the maximum contaminant level for total trihalomethanes (the sum of the
concentrations of bromodichloro-methane, dibromochloromethane, tribromomethane (bromoform),
and trichloromethane (chloroform)

® a o o
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-10
Perchlorate Concentrations in Groundwater at Site 2
(in micrograms per liter)

DON* DON DON
Station Sample Sample DON DTSC®
Identification Collection Identification Sample Sample®
Number Date Number Result Result
02_DGMW57 10/07/98 1710003 <4 NS§*
02 DGMW60 10/12/98 1710014 <4U 4.73
NA'
02_UGMW25 10/07/98 1710002 <4U NS

Notes:
2 DON - Department of the Navy

® pTSC- (California Environmental Protection Agency) Department of Toxic Substances Control

° replicate samples were collected on behalf of DTSC and were transferred to designated DTSC
representatives under chain-of-custody protocois; results presented in this table represent
unvalidated analytical data

¢ U - analyte not detected (data validation qualifier)

¢ NS - DTSC replicate samples were not collected at this location

' NA - the second DTSC replicate sample from this location was not analyzed
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-11
Frequency of Analytes Detected in Sediment at Site 2

Frequency of Range of Reported

Number of Number of Number of Detections Concentrations
Analyte Samples Analyses Detections (percent) (mg/kg)’
Volatile Organic Compounds
Acetone 18 18 4 22 0.004° J°— 0.021°
Benzene 18 21 1 0.004 J
Carbon tetrachloride 18 21 1 5 0.011
Methylene chloride 18 21 2 10 0.00086 J — 0.092¢
Toluene 18 21 2 10 0.0031-0.0041
Trichloroethene 18 21 2 10 0.001J-0.0037J
Petroleum Hydrocarbons
TPH"-gasoline 15 15 1 7 0.0645
TPH-motor oil 3 3 1 33 42]
TRPH' 15 15 2 13 153 - 4,555
Semivolatile Organic Compounds
Benzo(a)pyrene 18 21 1 5 0.023J
bis(2-ethylhexyl)phthalate 18 18 2 11 0.247-0.3507
Butyl benzyl phthalate 18 18 1 6 1.2
Diethyl phthalate 18 18 1 6 0.0077J
Indeno(1,2,3-c,d)pyrene 18 21 1 5 0.017J
Pyrene 18 21 1 5 0.0361J
Pesticides and PCBs*
4,4'-DDT" 15 15 2 13 0.00482 — 0.00504
alpha-chlordane 15 15 1 7 0.0024
gamma-chlordane 15 15 2 13 0.00173 - 0.00235
Herbicides
2,4-DB! 15 15 1 7 0.455
MCPP! 15 15 1 7 140
Metals
Aluminum 18 18 18 100 638 — 15,400
Antimony 18 18 1 6 3.9b*
Arsenic 18 18 16 89 041b-35
Barium 18 18 18 100 9b-176
Beryllium 18 18 4 22 0.043-0.76 b
Cadmium 18 18 14 78 02-1.7
(table continues)
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Section 5 Summary of Site Characteristics

Date: 04/14/00

Table 5-11 (continued)

Frequency of Range of Reported
Number of Number of Number of Detections Concentrations
Analyte Samples Analyses Detections (percent) (mg/kg)*
Calcium 18 18 18 100 880 b - 19,500
Chromium 18 18 18 100 0.84 b-125
Cobalt 18 18 7 39 0.57-7b
Copper 18 18 13 72 0.19b-9
Iron 18 18 18 100 1,230 - 18,600
Lead 18 18 16 89 0.62-14.6
Magnesium 18 18 18 100 308 b- 10,800
Manganese 18 18 18 100 30.6—-294
Nickel 18 18 16 89 0.89-9b
Potassium 18 18 11 61 216J-494U
Selenium 18 18 1 6 0.25b
Sodium 18 18 15 83 101b-353b
Thallium 18 18 1 6 025b
Vanadium 18 18 18 100 34b-449
Zinc 18 18 18 100 4.2 -60.7
Radionuclides (pCi/g)’
- Gross alpha 3 1 33 20.57
Gross beta 3 3 100 16.4 - 29
Notes:
® mg/kg - milligrams per kilogram
® compound originally was not assigned data validation qualifiers; however, some blank
contaminants may exist
¢ J - estimated value
¢ compound observed in the field blanks at the same order of magnitude
¢ TPH - total petroleum hydrocarbons
" TRPH - total recoverable petroleum hydrocarbons
9 PCB - polychlorinated biphenyl
_" DDT - dichlorodiphenyltrichloroethane
' DB - dichlorophenoxybutyric acid
! MCPP - 2-(2-methyl-4-chlorophenoxy)-propionic acid
kb - estimated value
: pCi/g — picocuries per gram
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-12
Media Sampled at Site 17

e  animal tissue

Media Air SWAT* Phase I RI" Phase II RI
Air
e instantaneous surface air X X
e integrated surface air X X
e ambient air X X
e isolation flux chamber X
Soil Gas
e shallow soil gas X X
perimeter gas migration X X
¢ deep soil gas X
Soil
e shallow soil (0 to 10 feet bgs®) X X
e subsurface soil (> 10 feet bgs) X X
Water
e groundwater X X
Ecological
e plant tissue X
X

Notes:

@ Air SWAT - air quality solid waste assessment test

® Rl - remedial investigation
“ bgs - below ground surface
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-13
Comparison of Ambient-Air Sampling Results at Site 17

CARB* STUDY
Phase I1 Air Statewide® Average
RI SWAT? Urban Anaheim
Maximum Maximum Average Results’ Median Maximum
Analyte (ppb.)° (ppby) (ppby) (ppb.) (ppb.) (ppby)
Freon 112 0.37 71" NA' NR/ NA NR NR
Freon 12 0.92 NA NR NA NR NR
Chloromethane 0.90 NA NR 34 NR NR
Bromomethane 1.4 NA NR NA NR NR
Methylene chloride 4.2 6 2.1 NA 10U 1,300
1,1,1-trichloroethane 14 6.4 1.8 NA 0.7 51
Benzene 1.7 20U 2.6 1.9 20U 500
Trichloroethene 0.85 0.6U 0.8 NA 06U 130
Toluene 38 NA NR 34 NR NR
m,p-xylene 24 NA NR NA NR NR
o-xylene 1.0 NA NR NA NR NR
1,3,5-trimethylbenzene 1.9 NA NR NA NR NR
1,2, 4-trimethylbenzene 1.7 NA NR NA NR NR
1,3-dichlorobenzene 8.9 NA NR NA NR NR
Notes:

a

- o o 0 o

CARB - California Air Resources Board (1990 study)

RI - remedial investigation

ppby — parts per billion by volume

Air SWAT - air quality solid waste assessment test

1988 Air Toxics Monitoring Network summary data for all CARB stations (CARB 1988)
South Coast Air Quality Management District annualized average ambient-air quality data for the
Anaheim monitoring station (01 June 1992 through 01 June 1993)

Freon 11 - trichloroflucromethane

J - estimated value

NA - not analyzed

NR - not reported in study resuits

Freon 12 - dichlorodifluoromethane

U - not detected; the number shown is the detection limit
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-14
Summary of Field Analyses Results for Perimeter Soil Gas Samples at Site 17

Probe Sample ID Probe Date of Freon 113° 1,1-DCE*® Methane
Location Number Depth (feet)  Sampling (ng/L)° (ng/L) (ppm,)°
17PG1 76Q2030 10 12/01/95 ND< 1 ND < 1 29
17PG2 76Q2024 10 11/17/95 ND <1 ND <1 6
17PG2 76Q2027 25 11/30/95 ND < 1 ND < 1 2
17PG2 76Q2028 40 11/30/95 6 3 7
Notes:
a

feet below grade

® Freon 113 - 1,1,2-trichloro-1,2,2-trifluoroethane
© pg/L — micrograms per liter
¢ DCE - dichloroethene
¢ ppm, - parts per million by volume
' ND - not detected; sample is below the reported limit
Table 5-15
Summary of Field Analyses Results for Soil Gas Samples
Lysimeter Wells at Site 17
Probe Sample Probe Date of Freon 113" Toluene
Location ID Number Depth (feet)” Sampling (ng/L)* (pg/L)
17LYS]1 76Q2039 94.5 12/21/95 20 NDY<1
171L.YS2 76Q2033 91 12/21/95 ND <1 3
17LYS2 76Q2034 91 12/21/95 ND <1 1
17LYS2 76Q2035 91 12/21/95 ND<1 ND<1
17LYS3 76Q2036 82 12/21/95 ND <1 3
17LYS3 76Q2037 82 12/21/95 ND<1 2
17LYS3 76Q2038 82 12/21/95 ND <1 2
Notes:

? feet below grade

® Freon 113 - 1,1,2-trichloro-1,2,2-triflucroethane

¢ pgl/L - micrograms per liter

¢ ND - not detected; sample is below the reported detection limit
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Section 5 Summary of Site Characteristics

Date: 04/14/00

Table 5-16
Frequency of Analytes Detected in Shallow Soil at Site 17

Range of El Toro
Number Number Frequency of Reported Background
of of Detection Concentrations Reference
Analyte Analyses  Detections (percent) (mg/kg)? Levels (mg/kg)
Volatile Organic Compounds
Acetone 13 10 77 0.013 - 0.086 NA®
Methylene chloride 13 1 8 0.047 NA
Toluene 13 9 69 0.003 J°-0.18 NA
Petroleum Hydrocarbons
TRPH* 15 10 67 66 — 2,733 NA
TPH -diesel 15 8 53 15 -1,010 NA
TPH-gasoline 15 10 67 0.070-0.584 NA
Semivolatile Organic Compounds
2,4-dimethylphenol 31 1 3 61J NA
3,3'-dichlorobenzidine 31 1 3 0.0741J NA
3-nitroaniline 31 1 3 0.0347 NA
4-methylphenol 31 2 6 0.397J-34 NA
4-nitroaniline 31 1 3 0.0871J NA
Acenaphthene 31 1 3 0.00817J NA
Acenaphthylene 31 1 3 0.161] NA
Anthracene 31 6 19 0.011J-0.1J NA
Benz(a)anthracene 31 11 35 0.036J-2.1 NA
Benzo(a)pyrene 31 13 42 0.046J-1.6 NA
Benzo(b)fluoranthene 31 10 32 0.045J-25 NA
Benzo(g,h,1)perylene 31 12 39 0.041J-0.661J NA
Benzo(k)fluoranthene 31 11 35 0.036J-1.5 NA
bis(2-ethylhexyl)phthalate 31 15 48 0.011J-03 NA
Butyl benzyl phthalate 31 10 32 0.015J-7.2 NA
Carbazole 31 7 23 0.01J-0.17J NA
Chrysene 31 13 42 0.03J-17 NA
di-n-butyl phthalate 31 14 45 0.015J-0.21J NA
Dibenz(a,h)anthracene 31 9 29 0.047J-0.611J NA
Dibenzofuran 31 1 3 0.0341] NA
Diethy! phthalate 31 5 16 0.007 J-0.036 NA
Fluoranthene 31 12 39 0.027J-3.8 NA
Indeno(1,2,3-c,d)pyrene 31 13 42 0.0367-1.3 NA

(table continues)
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Date: 04/14/00

Section 5 Summary of Site Characteristics

Table 5-16 (continued)

Range of El Toro
Number Number Frequency of Reported Background
of of Detection Concentrations Reference
Analyte Analyses  Detections (percent) (mg/kg)’ Levels (mg/kg)
N-nitrosodiphenylamine 31 1 3 0.0357] NA
P-cresol 31 2 6 0.397-34 NA
P-nitroaniline 31 1 3 0.08717J NA
Phenanthrene 31 8 26 0.05J-0.85 NA
Pyrene 31 12 39 0.0397-31J NA
Pesticides and PCBs'
4.4'-DDD# 31 16 52 0.00381-0.13 NA
4,4'-DDE" 31 16 52 0.0006 J - 0.061 NA
4,4'-DDT' 31 15 48 0.0017J-0.181] NA
alpha-chlordane 31 13 42 0.001J-0.018 NA
delta-BHC’ 31 1 3 0.0066 J NA
Dieldrin 31 8 26 0.0009 J - 0.009 NA
Endosulfan I 31 8 26 0.0012 J-0.077 NA
Endosulfan I 31 3 10 0.0014J-0.076 J NA
Endosuifan sulfate 31 7 23 0.00291-0.0276 ] NA
Endrin 31 8 26 0.0018 J-0.012J NA
Endrin aldehyde 31 10 32 0.0028 J-0.13 NA
Endrin ketone 31 6 19 0.0024 J—-0.0087 J NA
gamma-chlordane 31 9 29 0.0011J-0.017 NA
Heptachlor epoxide 31 9 29 0.00111J NA
Methoxychlor 31 1 3 0.0076 NA
Aroclor 1260 31 5 16 0.023J-23 NA
Herbicides
2,4-DB* 15 3 20 0.07J-0.4027J NA
Dalapon 15 2 13 0.145-0.172 NA
MCPA' 15 1 7 70.3 NA
Metals
Aluminum 30 30 100 2,670 - 11,500 14,800
Antimony 23 10 43 0.41J-2.8b" 3.06
Arsenic 30 30 100 1.5b-6.7 6.86
Barium 30 30 100 39.3b- 1,150 173
Beryllium 30 29 97 0.1b-0.33 0.669
Cadmium 30 29 97 0.14-12 2.35
(table continues)
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Section 5 Summary of Site Characteristics

Date: 04/14/00
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e Table 5-16 (continued)
Range of El Toro
Number Number Frequency of Reported Background
of of Detection Concentrations Reference
Analyte Analyses  Detections (percent) (mg/kg)* Levels (mg/kg)
Chromium 30 30 100 6 —297 26.9
Cobalt 30 30 100 1.6b-6.3 6.98
Copper 30 21 70 34-825 10.5
Lead 30 30 100 1.9 - 361 15.1
Manganese 30 30 100 75.4-2461] 291
Mercury 30 2 7 0.14-0.181J 0.22
Nickel 30 30 100 38b-138 15.3
Selenium 30 12 40 0.1b-14 0.32
Silver 30 5 17 0.85b-3.2 0.539
Thallium 30 13 43 0.15b-1.2 0.42
Vanadium 30 30 100 11.4-139 71.8
Zinc 30 30 100 16.8 — 384 779
Notes:
@ mg/kg — milligrams per kilogram
® NA - not applicable
— ¢ J - estimated value

¢ TRPH - total recoverable petroleum hydrocarbons

¢ TPH - total petroleum hydrocarbons

" PCB - polychlorinated biphenyl

¢ DDD - dichlorodiphenyldichloroethane

" DDE - dichlorodiphenyldichloroethene

' DDT - dichlorodiphenyltrichloroethane

I BHC - 1,2,3,4,5,6-hexachlorocyclohexane

“ DB - dichlorophenoxybutyric acid

' MCPA - 2-methyl-4-chlorophenoxyacetic acid

™ b - estimated value

el
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Table 5-17
Frequency of Analytes Detected in Subsurface Soil at Site 17
Number of  Number of Frequency of Range of Reported El Toro Background
Analyte Analyses Detections  Detections (percent)  Concentrations (mg/kg)’ Reference Levels (mg/kg)

Volatile Organic Compounds

2-butanone 15 1 7 0.016 NA®

Acetone 16 5 31 0.005 J°-0.038 NA
Petroleum Hydrocarbons

TRPH* 9 1 11 77 NA

TPH"-diesel 13 2 15 15.5-17 NA

TPH-gasoline 9 2 22 0.1 - 0.349 NA
Semivolatile Organic Compounds

Butyl benzyl phthalate 16 1 6 0.021] NA
Herbicides

2,4-DBf 13 3 23 0.0904 - 0.2 NA

Dalapon 13 2 15 0.122-0.137 NA

Dichloroprop 13 1 0.171 NA

Dinoseb 13 1 0.0388 NA

MCPP® 13 3 23 40.6 - 58.3 NA

MCPA" 7 1 14 70 NA
Dioxins and Furans

1,2,3,4,6,7 8-heptachlorodibenzofuran' 3 1 33 0.00008 NA
Metals

Aluminum 15 15 100 186 — 29,800 14,800

Antimony 15 2 13 1.1J-510 3.06

Arsenic 15 14 93 1.57-13.1 6.86

Barium 15 15 100 44b-198 173

Beryllium 15 10 67 0.22b-2.1 0.669

Cadmium 15 10 67 0.14-14.6 2.35

(table continues)
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Table 5-17 (continued)

|

Number of  Number of Frequency of Range of Reported El Toro Background
Analyte Analyses Detections  Detections (percent)  Concentrations (mg/kg)® Reference Levels (ing/kg)
Chromium 15 14 93 7.5-38.2 269
Cobalt 15 14 93 14b-157 6.98
Copper 15 14 93 27b-164 10.5
Lead 15 15 100 14-6.2 15.1
Manganese 15 15 100 10.1 - 563 291
Mercury 15 3 20 0.0052-09 0.22
Nickel 15 13 87 35b-369 15.3
Selenium 15 3 20 045b-1.0 0.32
Thallium 15 5 33 0.75-23 042
Vanadium 15 15 100 1.9b-57.3 71.8
Zinc 15 15 100 2.7b-91.5]7 719
Radionuclides (pCi/g)*
Beta particle and photon activity 6 6 100 19.6-29.9 NA
Gross alpha, total 6 6 100 10.2-18.6 NA
Notes:
a

mg/kg — milligrams per kilogram

NA - not applicable

J — estimated value

TRPH - total recoverable petroleum hydrocarbons
TPH - total petroleum hydrocarbons

OB - dichlorophenoxybutyric acid

MCPP - 2-(2-methyl-4-chlorophenoxy)-propionic acid
MCPA - 2-methyl-4-chlorophenoxyacetic acid

-~ @ -~ 06 a 0o O

toxicity equivalency factor for 1,2,3,4,6,7,8-heptachiorodibenzofuran was calculated using United States Environmental Protection Agency
(U.S. EPA) methods for estimating exposure to dioxin-like compounds; the toxicity equivalency factor method resulted in a value of 7.7 x 10™
for 1,2,3,4,6,7,8-heptachlorodibenzofuran, which exceeded the U.S. EPA residential preliminary remediation goal of 3.8 x 10™® for

2,3,7,8-tetrachlorodibenzo-p-dioxin
b - estimated value
pCi/g — picocuries per gram
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Section 5 Summary of Site Characteristics

Table 5-18
Frequency of Analytes Detected in Groundwater at Site 17 During Rl

Frequency of Range of Drinking
Number of Number of  Detections Reported Water
Analyte Analyses  Detections (percent) Concentrations Standard
Volatile Organic Compounds (ug/L)
Bromodichloromethane 8 3 38 041°-7 100°
Chlorodibromomethane 8 2 25 2-6 100°
Chloroform 8 4 50 071-7 100%¢
Methylene chloride 8 1 12 1J-1 54
Petroleum Hydrocarbons (mg/L)°
TPH"diesel 2 1 50 0.265 —=
Semivolatile Organic Compounds (ug/L)
bis(2-ethylhexyl)phthalate 5 1 20 717 —
Fluoranthene 8 1 12 0.027] —
Dissolved Metals (ug/L)
Aluminum 3 2 67 11.7-21.5 1,000
Arsenic 3 2 67 5-6.7 50
Barium 3 3 67 174 -39 1,000/2,000
Chromium 3 3 100 092J-2.8 50/100
Cobalt 3 3 100 1.7-4 —
Copper 3 1 100 2 1,000
Manganese 3 3 33 33J-87.7 50
Nickel 3 3 100 14.51-197 100
Selenium 3 1 33 553 50
Vanadium 3 3 100 74-17.5 -—
Zinc 3 1 33 9.9 5,000
Total Metals (ng/L)
Aluminum 5 3 60 11.7-457 —
Arsenic 5 4 80 5-12.9 —
Barium 5 5 100 17.2-40.7 —
Calcium 5 5 100 50,300 - 91,200 —
Chromium 5 3 60 0.92J-65.2 —
Cobalt 5 3 60 1.6 -4 —_
Copper 5 1 20 1.3-3.8b" —
Iron 5 3 60 9b-1,470 —
Magnesium 5 3 60 23,500 - 32,600 —
Manganese 5 3 60 16.4J-115 —
(table continues)
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Date: 04/14/00

Table 5-18 (continued)

Frequency of Range of Drinking
Number of Number of  Detections Reported Water
Analyte Analyses  Detections (percent) Concentrations Standard
Nickel 5 3 60 3.2-253 —
Potassium 5 5 100 2,870-17,780 —
Selenium 5 3 60 4.1J-56.8 —
Sodium 5 5 100 46.2 - 152,000 —
Thallium 5 1 20 0.8b —
Vanadium 5 5 100 7.2b-20 —_
Zinc 5 2 40 9.9-314 —
Radionuclides (pCi/L)’
beta particle and photon 3 1 33 7 50
Gross beta 3 1 33 7 50
Notes:

& pg/L — micrograms per liter

® J— estimated value

¢ U.S. Environmental Protection Agency Maximum Contaminant Level (MCL)

¢ California Department of Health Services Primary MCL

¢ mg/L — milligrams per liter

" TPH - total petroleum hydrocarbons

9 — — no drinking water standard

T‘ b — estimated value

' pCi/L ~ picocuries per liter
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Section 5 Summary of Site Characteristics

Table 5-19
Metal Concentrations Exceeding U.S. EPA® or Cal-EPA” MCLs®
Highest Reported Controlling’
Site Metal Concentration (p.g/L)d MCL (pg/L)
2 Manganese 84.9 50
Nickel 754 100
Selenium 95.5 10
Thallium 23 2
17 Manganese 87.7 50
Nickel 1,220 100
Selenium 55.3 10
Notes:
@ U.S. EPA - United States Environmental Protection Agency
® Cal-EPA - California Environmental Protection Agency
¢ MCL - maximum contaminant level
¢ pg/L — micrograms per liter
¢ controlling — the controlling MCL is the lower of the following 2 values: U.S. EPA MCLs found at

40 Code of Federal Regulations 141.62 or Cal-EPA MCLs found at 22 California Code of
Regulations 64431
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Section 5 Summary of Site Characteristics

Table 5-20
Perchlorate Concentrations in Groundwater at Site 17
(in micrograms per liter)

DON? DON DON
Station Sample Sample DON DTSC®
Identification Collection Identification Sample Sample®
Number Date Number Result Result
17 DGMWS§2 10/09/98 1710010 <4yUe <4
<4
17NEW1 10/09/98 1710011 <4U Nsf
1710012 <4U NS
17NEW2 10/09/98 1710009 <4U 532
NS
Notes:
a

DON — Department of the Navy

® DTSC - (California Environmental Protection Agency) Department of Toxic Substances Control

¢ replicate samples were collected on behalf of DTSC and were transferred to designated DTSC
representatives under chain-of-custody protocols; results presented in this table represent
unvalidated analytical data

4 <4-the analytical result for this sample was less than the method reporting limit of 4 micrograms
per liter

¢ U - analyte not detected (data validation qualifier)

" Ns-DTSC replicate samples were not collected at this location
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Section 5 Summary of Site Characteristics

Table 5-21
Summary of Site 17 Groundwater Sampling Results Since Phase Il RI*®

Frequency of Range of Drinking
Number of Number of  Detections Reported Water
Analyte Analyses  Detections (percent) Concentrations Standard
Volatile Organic Compounds (ug/L)*
Chloroform 1 2 18 0.8 J 100
Ethylbenzene 11 1 9 1] 680
Methylene chloride 11 1 9 0417 5
Trichloroethane 11 2 18 0.6J-1 5
Xylenes (total) 11 1 9 7 1,750
Semivolatile Organic Compounds (ug/L)
diethyl phthalate 8 1 13 3] —
di-n-butyl phthalate 8 1 13 5] —
Dissolved Metals (ug/L)
Aluminum 7 4 57 10.2-17.6 1,000
Antimony 7 1 14 2.6 6
Arsenic 7 4 57 23-98 50
Barium 7 6 86 26 - 117 1,000
Chromium 7 3 43 1.5-4.1 50
Copper 7 S 71 24-178 1,000
Lead 7 1 14 1.2 15
Manganese 7 7 100 2.5-788 50
Nickel 7 6 86 28.4-1,220 100
Selenium 7 3 43 43-94 50
Vanadium 7 6 86 45-133 —
Zinc 7 7 100 4.7-40 5,000
Total Metals (ug/L)
Chromium 1 1 100 38 —
Copper 1 1 100 29 —
Lead 1 1 100 29 —
Nickel 1 1 100 51 —
Zinc 1 1 100 120 —
Radionuclides (pCi/L)*
Gross alpha 5 5 100 3.28-9.6 15
Gross beta 5 5 100 1.04 - 5.97 50
Notes:

3 Source — Final Groundwater Monitoring Report, October 1997 Sampling Round (CDM 1998)
RI - remedial investigation

€ pg/L — micrograms per liter
J - the associated value is an estimated quantity

pCi/l. — picocuries per liter

o

(=3
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Section 6

SUMMARY OF SITE RISKS

A human-health risk assessment was conducted for Sites 2 and 17 using data collected during the
Phase I and Phase II RIs. The human-health evaluation methodology is provided in Section 6 of
the draft final RI reports for these sites (BNI 1997a,b). Ecological risk assessments were also
conducted for Sites 2 and 17. The methodology is provided in Section 7 of the draft final RI
report for these sites (BNI 1997a,b).

6.1

HUMAN-HEALTH RISK ASSESSMENT

During the Phase II RI, the Navy considered the potential human-health risks associated
with the landfill sites. Although Sites 2 and 17 are planned for reuse as a habitat reserve,
the human-health risk assessment for these sites was performed using both recreational
and residential scenarios. Exposure of the recreational child was considered to be limited
to contaminants in surface soils (0 to 2 feet bgs), whereas it was considered that the
resident could be exposed to contaminants present in groundwater downgradient of the
site. The resident was assumed to live adjacent to and downgradient of the landfill sites
and use groundwater pumped from the shallow groundwater aquifer.

Possible exposure pathways examined for chemicals of potential concern (COPCs) in
surface soil at the landfill sites were ingestion of soil, inhalation of vapors and dust, and
direct contact with the skin. Possible exposure pathways for COPCs in groundwater were
ingestion, inhalation of vapors, and direct contact with the skin. Exposure conditions
used in the estimation of risk were chosen to represent what is known as “reasonable
maximum exposure.” Use of these exposure conditions tends to overestimate risk. This
effort to overestimate risk is deliberate; it provides risk managers a margin of safety when
making cleanup decisions. The combination of the intake variables, expressing the
exposure conditions for each receptor at each site, results in a chronic daily dose. The
dose is an estimate of exposure for each pathway.

Risks were calculated by integrating the chronic daily dose with toxicity factors. Toxicity
factors are numbers that indicate the toxicity of chemicals and were developed by U.S.
EPA for each COPC. The toxicity factor for carcinogenic effects 1s called a cancer slope
factor (CSF) and the toxicity factor for noncarcinogenic effects is called a reference dose
(RfD). COPCs that show a potential for both carcinogenic and noncarcinogenic health
effects are assigned both slope factors and RfDs. In addition to the U.S. EPA derived
CSFs, Cal-EPA has developed CSFs for a group of carcinogens. Following DON policy,
both U.S. EPA and Cal-EPA slope factors were used in the estimation of the risk from
those carcinogens when present. CSFs have been developed by the U.S. EPA’s
Carcinogenic Assessment Group for estimating excess lifetime cancer risks associated
with exposure to potentially carcinogenic chemicals. CSFs, which are expressed in units
of milligrams per kilogram per day (mg/kg-day)”, are multiplied by the estimated intake
of a potential carcinogen, in mg/kg-day, to provide an upper-bound estimate of the excess
lifetime cancer risk associated with exposure at that intake level. The term “upper
bound” reflects the conservative estimate of the risks calculated from the CSF. Use of
this approach makes underestimation of the actual cancer risk unlikely. Cancer potency
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Section 6 Summary of Site Risks

factors are derived from the results of human epidemiological studies or chronic animal
bioassays to which animal-to-human extrapolation has been applied.

RfDs have been developed by U.S. EPA for indicating the potential for adverse health
effects from exposure to chemicals exhibiting noncarcinogenic effects. RfDs, which are
expressed in units of mg/kg-day, are estimates of lifetime daily exposure levels for
humans, including sensitive individuals.  Estimated intakes of chemicals from
environmental media (e.g., the amount of a chemical ingested from contaminated
drinking water) can be compared to the RfD. RfDs are derived from human
epidemiological studies or animal studies to which uncertainty factors have been applied
(e.g., to account for the use of animal data to predict effects on humans). These
uncertainty factors help ensure that the RfDs will not underestimate the potential for
adverse noncarcinogenic effects to occur.

Excess lifetime cancer risks are probabilities that are generally expressed in scientific
notation (e.g., 1 x 10 or 1E-6). An excess lifetime cancer risk of 1 x 107 indicates that,
as a plausible upper bound, an individual has a one in a million additional chance of
developing cancer as a result of site-related exposure to a carcinogen over a 70-year
lifetime under the specific exposure conditions at a site. Guidelines for managing cancer
risks are promulgated in the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) (40 Code of Federal Regulations [CFR] 300.430
[e][2][i][A][2]). According to these regulations, excess cancer risks ranging between 10
and 10 are generally considered to be allowable. Excess cancer risks below 10 are

allowable.

Potential noncarcinogenic effects of a single contaminant in a single medium are
expressed as hazard quotients (HQs). By adding the HQs for all contaminants within a
medium or across all media to which a given population may reasonably be exposed, the
hazard index (HI) can be generated. The HI provides a useful reference point for gauging
the potential significance of multiple contaminant exposures within a single medium or
across media. The U.S. EPA has also established guidelines for noncancer risks. Using
these guidelines, an HI of less than 1 is generally considered protective of human health.
If the HI is greater than 1, an assessment of the COPCs contributing to the HI is
performed to determine whether the HI represents an unacceptable noncarcinogenic

human-health risk.

The results of the risk assessment for Sites 2 and 17 are summarized in Tables 6-1
and 6-2. These tables identify the total cancer and/or noncancer risk for each receptor. In
addition, they identify the COPCs contributing to the majority of the cancer risk and HIL
Cancer risks are based on U.S. EPA and Cal-EPA CSFs, as appropriate. Risks to an
excavation worker at the landfill sites were qualitatively assessed. Cancer risk to these
individuals was estimated to be approximately 46 times less than the risk to a playing
child and was therefore not considered significant. However, because the COPC contents
within the subsurface of the landfill are not known, the RI suggested it would be prudent
to require a worker to wear protective equipment and to conduct appropriate monitoring if

subsurface work is attempted.
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Table 6-1
Landfill Sites — Summary of Excess Lifetime Cancer Risks

Recreational Soil
Exposure Scenario
(0 to 2 feet bgs")°

PHASE II RI° RISK ASSESSMENT

Residential Groundwater

Use Scenario
f

Site Number Site Name Unit Number U.S. EPAY/Cal-EPA® Recreational Scenario Risk Drivers U.S. EPA/Cal-EPA Residential Scenario Risk Drivers
2 Magazine Road Sitewide 6.6 x 10%/9.0 x 10 benzo(a)pyrene (36%/43%) 2.9 x 10%3.2 x 10* arsenic (99%/90%)
Landfill dibenz(a,h)anthracene (30%/22%)
17 Communication Sitewide 7.9 x 10%/1.4 x 107 benzo(a)pyrene (32%/29%) 3.0 x 10%3.0 x 107 arsenic (99%)
Station Landfill dibenz(a,h)anthracene (30%/17%)
arsenic (20%/11%)
chromium® (—/27%)
Notes:
-

RI - remedial investigation
bgs — below ground surface

o 0o a o o

evaluated as hexavalent chromium
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U.S. EPA — United States Environmental Protection Agency '
Cal-EPA — California Environmental Protection Agency

as determined by human-health risk assessment, number in parentheses is percentage of risk accounted for by the risk driver (U.S. EPA/Cal-EPA)
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Table 6-2 :
Landfill Sites — Summary of Noncancer Risks (Hazard Index)

Recreational Seil
Exposure Scenario

PHASE II RI° RISK ASSESSMENT

Residential Groundwater

Site Number Site Name Unit Number (0 to 2 feet bgs")* Recreational Scenario Risk Drivers® Use Scenario Residential Scenario Risk Drivers’
2 Magazine Road Sitewide 0.99 MCPP® (22%) 6.1 arsenic (46%)
Landfill fluoride (21%)
manganese (13%)
nickel (8§8%)
17 Communication Sitewide 0.14 — 6.1 arsenic (46%)
Station Landfill manganese (22%)
fluoride (14%)
nickel (14%)
Notes:
a

Rl - remedial investigation
bgs — below ground surface

® o 0O o
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The results of the human-health risk assessment indicate that if no remediation occurred,
excess cancer risks from soil exposures at Sites 2 and 17 would fall below 1 x 10 for the
recreational scenario. The excess cancer risks to the residents at Sites 2 and 17 are
slightly higher than 1 x 10 due to the presence of arsenic in groundwater. To place these
excess cancer risks in perspective for Sites 2 and 17, a risk assessment was also
performed using the results of groundwater sampling at wells upgradient of Sites 2 and
17. Upgradient cancer risks due to COPCs at Site 2 were 6.7 x 10” and 8.6 x 107, using
U.S. EPA and Cal-EPA toxicity factors respectively. These cancer risks are only slightly
less (less than one order of magnitude) than the downgradient cancer risks. Upgradient
cancer risks due to COPCs at Site 17 were not quantifiable because carcinogenic metals
were not detected in the upgradient location.

Table 6-2 shows that the HIs for Sites 2 and 17 are less than 1 under the recreational
scenario. Under the residential scenario, the HIs exceed 1 for Sites 2 and 17. These
exceedances were primarily associated with arsenic, fluoride, manganese, and nickel in
groundwater. For comparison, HIs were calculated at these sites using sampling results
from upgradient wells. Upgradient HIs at Sites 2 and 17 were 1.8 and 1.1, respectively.
These are approximately 3 to 6 times less than the downgradient noncancer risks.

The excess cancer risks and the noncancer risks associated with groundwater are
considered to be conservative and therefore overestimate the actual risks. For the
residential scenario, it is assumed that future residents would build a home immediately
downgradient from the landfill and use water from the downgradient wells for domestic
purposes. Given the proposed reuse of the landfill sites (habitat reserve), it is unlikely
that a residence would be constructed in these locations. Further, given the availability of
municipal water, it is highly unlikely that a resident would choose to use well water for
domestic purposes. Finally, as discussed in Section 5.5, an evaluation of metals in
groundwater showed that the concentrations of metals at the landfill sites fall within the
range of ambient concentrations. Therefore, risks (if present) do not appear to be due to
activities that occurred at the landfill sites.

In addition, for soil and groundwater COPCs, the procedure for calculating an exposure-
point concentration tends to use the maximum detected concentration in cases of low
frequency of detection or use relatively few samples, such as was the case with the
landfills where relatively few groundwater samples were collected. The assumption of
long-term contact with the maximum concentration is conservative, and the use of
maximum concentrations in the risk assessment results in overestimates of exposures and

risks.

With regard to risks due to exposure to soils, although the risk assessments are based on
very conservative assumptions, only the soils surrounding the buried wastes, and not the
actual wastes were sampled for analysis during the remedial investigations. Sampling of
landfill materials was not considered practical because of the large variation in waste
types found within the landfills. Drilling into the landfills could also create a conduit for
water to pass into the wastes and cause leachate to form that could impact groundwater.
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6.2

Because sampling of landfill wastes was avoided, risks due to exposure to actual wastes
within the operational landfill boundary could be underestimated.

ECOLOGICAL RISK ASSESSMENT

Ecological risk assessments were performed for Sites 2 and 17. The purpose was to
assess current and potential hazards to ecological receptors posed by chemicals of
potential ecological concern (COPECs) present in the soils at these sites and also in the
surface water at Site 2 (due to the presence of a seasonal seep at Site 2). The ecological
risk assessments are important because Sites 2 and 17 are in a reuse area designated for
habitat preserve and are known to have habitats that support the federally threatened

California gnatcatcher.

At Sites 2 and 17, the potential for mobilization of COPECs in the food chain was
evaluated by modeling plant, invertebrate, deer mouse, California quail, American robin,
coyote, and red-tailed hawk. The American robin serves as a surrogate species for the
California gnatcatcher because of its similar diet and lack of toxicological data on the
gnatcatcher. At Site 2, the aquatic food chain was evaluated by modeling aquatic plant,
aquatic invertebrate, and mallard duck.

The primary ecological exposure pathway was ingestion. Deer mouse, American robin,
and California quail were assumed to ingest COPECs from soil, surface water (Site 2),
invertebrates, and plants. The coyote was assumed to ingest COPECs from soil, surface
water (Site 2), macroinvertebrates, plants, deer mice, and quail. The red-tailed hawk is
assumed to ingest COPECs from sediment, deer mice, and quail. The mallard duck
(Site 2) is assumed to ingest COPECs from soil (sediment), surface water, and aquatic

invertebrates.

Ecological receptors may also be exposed to COPECs in sediment via dermal contact
(e.g., while burrowing). However, because of the paucity of data regarding dermal
exposure for wildlife organisms, this pathway was not evaluated in the risk assessment.
Receptors may also be exposed to COPECs through inhalation of organic vapors and
fugitive dust. Inhalation of organic vapors was assumed to be limited to those receptors
living at or below the ground surface. Intake through inhalation of fugitive dust was
considered minimal relative to other pathways and was not considered in the risk

assessment.

Field surveys and ecological sampling were performed at Sites 2 and 17 to provide
qualitative and quantitative data to assess the potential uptake of contaminants into the
food chain. Information collected in the field included data on plant communities,
wildlife observations, small mammal and tissue samples, plant samples, and soil samples.
Biota samples included plant parts (foliage, flowers, and twigs) used as food items by
herbivores and tissues from small mammals (i.e., deer mice and brush mice). A reference
site uncontaminated by station activities was used for comparison of observations and

analytical results from Sites 2 and 17.
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Like human-health hazards, ecological hazards are also characterized using an HQ
approach. The effects of a single contaminant in a single medium are expressed as the
HQ. By adding HQs for all contaminants within a medium or across all media to which a
given population may reasonably be exposed, the HI is developed. HIs of less than 1 for
each mechanism of action or target organ are reasonably good indicators that adverse
effects are unlikely. If an HI is greater than 1, the hazards of exposure through individual
pathways are generally examined in greater detail to evaluate the primary sources of risk.

The HIs for the ecological receptors present at Sites 2 and 17 are presented in Tables 6-3
and 6-4, respectively. For comparison, the tables also include HIs for receptors present at
the reference sites. In general, while the Hls for all ecological receptors modeled exceed
1, the Hls at the landfill sites and at the reference sites do not differ significantly (i.e.,
they are generally within the same order of magnitude). The only exception is the
American robin at Site 2, where the HI at the landfill is approximately seven times greater
than the HI at the reference site.

The Phase II RI reports for Sites 2 and 17 concluded that the results of the food web
analysis suggest that exposures at Sites 2 and 17 appear to be elevated for a number of
chemicals for those receptors dependent on a plant and/or invertebrate diet. However, the
COPECs do not show the potential to bioaccumulate or biomagnify to principal
consumers or predators such as coyote or red-tailed hawk. Although exposures appear to
be elevated for the American robin, used as a surrogate for the California gnatcatcher, the
RI concluded that gnatcatchers are currently breeding at Sites 2 and 17 and do not appear
to be affected by chemicals or investigation activities.
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Table 6-3
Comparison of Hazard Quotient Between Site 2
and Reference Site for Selected Receptors

Deer Mouse American Robin California Quail Coyote Red-Tailed Hawk Mallard Duck
Site2 Reference Site2 Reference Site2 Reference Site2 Reference  Site 2 Reference Site2  Reference
Aluminum 3.1E+01 1.5E+01 2.1E+00 1.0E+00 2.8E-01 1.4E-01 1.0E+02  1.0E+02 1.5E+00 1.2E+00 7.4E-01 NA?
Antimony 2.9E-01 3.1E-01 19E+01 2.1E+01 2.6E+00 28E+00 3.5E-01 3.5E-01 3.6E+00 3.6E+00 NA NA
Cadmium 5.2E+00 2.3E+01 1.3E-01 5.7E-01 1.7E-02  7.7E-02 1.1E+01 1.1E+01 6.5E-03 5.8E-03 1.3E-01 NA
Selenium 9.0E-01 12E+00 2.7E-01 37E-01  37E-02 S.1E02 37BE+00 3.7E+00 1.9E-01 1.9E-01 NA NA
Sum 3.8E+01 4.0E+01 2.5E+01 24E+01 34E+00 33E+00 1.2E+02 1.2E+02 S.5E+00 5.2E+00 1.7E+00 NA
Acenaphthene 1.8E+00 4.3E-01 12E+02 29E+01 1.7E+01 39E+00 5.9E-01 5.7E-01 6.4E+00 5.4E+00 NA NA
Benzo(g,h,i)perylene 1.4E-02 5.1E-04 18E+00 6.5E-02 1.0E-01 3.9E-03 1.7E-03 1.5E-03 2.8E-02 1.8E-02 NA NA
Chrysene 6.5E-02 3.0E-03 6.2E+00 24E-01 2.8E-01 2.2E-02  3.7E-03 3.3E-03 5.6E-02 3.2E-02 NA NA
Fluoranthene 2.1E-02 34E-03 19E+00 2.8E-01 1.2E-01 2.4E-02 3.8E-03 3.7E-03 4 4E-02 3.5E-02 NA NA
MCPP® 1.2E+01  1.3E+00 1.0E+03 1.1E+02 4.2E+01 4.5E+00 4.5E-01 4.2E-01 2.6E+00 1.8E+00 NA NA
Phenanthrene 29E-02 4.8E-03 27E+00 34E-01 1.9E-01 4.2E-02 6.4E-03 6.2E-03 7.2E-02 5.9E-02 NA NA
Pyrene 2.0E-02 49E-03 19E+00 3.8E-01 1.1E-01 3.7E-02  5.8E-03 5.6E-03 6.1E-02 5.4E-02 NA NA
Sum 1.4E+01 19E+00 1.2E+03 1.4E+02 6.0E+01 S8.7E+00 1.2E+00 1.1E+00 1.0E+01 8.3E+00 1.9E-02 NA
Total 5.2E+01 42E+01 1.2E+03 1.7E+02 6.3E+01 1.2E+01 1.2E+02 1.2E+H02 1.6E+01 1.3E+01 1.7E+00 NA
Notes:

2 NA - not applicable
® MCPP - 2-(2-methyl-4-chlorophenoxy)-propionic acid




1 1-9 abed

Table 6-4
Comparison of Hazard Quotient Between Site 17 and Reference Site for Selected Receptors

Deer Mouse American Robin California Quail Coyote Red-Tailed Hawk
Site 17 Reference Site 17 Reference Site 17 Reference Site 17 Reference Site 17 Reference
Aluminum 1E+01 2E+01 9E-01 1E+00 1E-01 1E-01 1E+02 1E+02 1E+00 1E+00
Antimony 1E+00 9E-01 1E+02 7E+01 SE+00 SE+00 SE-01 SE-01 4E+00 4E+00
Arsenic 4E+00 8E+00 1E+00 3E+00 6E-02 1E-01 2E+00 2E+00 2E-02 2E-02
Barium SE-01 4E-01 1E+00 1E+00 1E-01 9E-02 2E-01 2E-01 4E-02 4E-02
Cadmium 3E+01 2E+01 6E-01 6E-01 9E-02 8E-02 1E+01 1E+01 6E-03 6E-03
Chromium 1E-04 2E-04 2E+00 3E+00 1E-01 1E-01 6E-05 6E-05 6E-02 6E-02
Lead 1E-01 3E-02 8E+00 2E+00 4E-01 2E-01 1E-02 1E-02 2E-02 1E-02
Selenium 5E-01 4E+00 2E-01 1E+00 7E-03 8E-02 4E+00 4E+00 2E-01 2E-01
Thallium SE+00 8E+00 SE+02 7E+02 3E+01 3E+01 2E+00 2E+00 6E+00 6E+00
Zinc 8E-02 3E-02 4E+00 1E+00 2E-01 9E-02 3E-02 3E-02 1E-01 1E-01
Sum 5E4+01 6E+01 6E+02 8E+02 3E+01 4E+01 1E+02 1E+02 1E+01 1E+01
2,4-dimethylphenol 3E-01 1E-02 3E+01 1E+00 1E+00 4E-02 8E-03 7E-03 1E-01 6E-02
4,4'-DDD? 9E-04 8E-04 1E+00 7E-01 8E-02 8E-02 6E-04 6E-04 6E-02 6E-02
4,4'-DDT® 3E-03 2E-04 3E+00 3E-01 2E-01 2E-02 1E-04 1E-04 2E-02 1E-02
Chrysene 2E-02 3E-03 2E+00 2E-01 9E-02 2E-02 3E-03 3E-03 4E-02 3E-02
Dibenzofuran 3E-03 1E-02 2E-01 1E+00 2E-02 6E-02 1E-02 1E-02 1E-01 1E-01
Fluoranthene 2E-02 3E-03 2E+00 3E-01 1E-01 2E-02 4E-03 4E-03 4E-02 4E-02
Phenanthrene 2E-02 SE-03 2E+00 3E-01 1E-01 4E-02 6E-03 6E-03 7E-02 6E-02
Pyrene 2E-02 SE-03 2E+00 4E-01 1E-01 4E-02 6E-03 6E-03 6E-02 SE-02
Sum 5E-01 3E-01 4E+01 SE+H00 2E+00 5E-01 2E-01 2E-01 1E+00 1E+00
Total 5.1E+01 5.9E+01 6.3E+02 8.1E+02 3.4E+01 3.7E+01 1.2E+02 1.2E+02 1.3E+01 1.3E+01

Notes:
2 DDD - dichlorodiphenyldichioroethane
® DDT - dichlorodiphenyltrichloroethane
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Section 7

DESCRIPTION OF ALTERNATIVES

Based on the Phase I and Phase II RIs, the baseline human-health risk assessment, and a review
of applicable or relevant and appropriate requirements (ARARs), the following remedial action
objectives (RAOs) were developed for Sites 2 and 17:

e prevent direct contact with the landfill wastes;

e control run-on, runoff, and erosion;

¢ consider landfill gas controls in the final remedial design (Site 2);

e minimize infiltration and potential contaminant leaching to groundwater;

e prevent surface water in washes from contacting the landfill;

e prevent contaminated sediments from entering the washes and being carried off-site;

¢ reduce risk to sensitive habitats that support special-status species of plants and
wildlife; and

e prevent domestic use of groundwater containing VOCs above maximum contaminant
levels (Site 2).

Additional RAOs were also developed for groundwater at Site 2. However, because groundwater
at that site is not being addressed in this ROD, the RAOs will be presented along with the
selected remedial action in the final ROD. At this time, based on available data, groundwater at

Site 17 does not require remediation.

Soil gas “hot spots” were defined for the purposes of the RI as areas where the total VOC
concentrations exceeded 300 pug/L. Several such areas were identified at Site 2. Because there
was no readily apparent pattemn to the hot spots and because the chemicals present were not
considered to be principal threat wastes, remediation of hot spots was not considered necessary at
Site 2. No soil gas hot spots were reported at Site 17. Leachate collection also was considered
unnecessary because significant leachate production was not identified from the RI results and
placement of a landfill cap should reduce the potential for future leachate production.

Subsequent to completion of the RI and FS reports for Sites 2 and 17, an evaluation was
performed to determine whether the high concentrations (i.e., in excess of MCLs) of metals in
groundwater present at the landfills and elsewhere at MCAS El Toro reflect ambient conditions
or are the result of activities that occurred at the Station. The conclusion of this evaluation was
that the elevated concentrations of metals in groundwater at Sites 2 and 17 reflect ambient
conditions. Since the only chemicals exceeding MCLs at Site 17 are metals, and since these
exceedances are not due to site-related activities, RAOs are not appropriate for groundwater at
Site 17. Although remedial actions for groundwater at Site 2 are not addressed in this ROD,
volatile organic compounds (DCA, TCE, PCE, and vinyl chloride) have been reported in
groundwater at Site 2 in concentrations above the MCLs, and the RAO to prevent domestic use
of groundwater is retained in this ROD to ensure that the interim Site 2 remedy is protective of

public health.
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The development of alternatives for Sites 2 and 17 followed the requirements identified in
CERCLA, as amended by Superfund Amendments and Reauthorization Act of 1986, 42 United
States Code (USC) Section 9601, et seq. and the NCP. The development of remedial alternatives
was also guided by prior U.S. EPA experience at municipal and military landfill sites. The
Presumptive Remedy for CERCLA Municipal Landfill Sites (U.S. EPA 1993) and Application of
the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills (Interim Guidance)
(U.S. EPA 1996) describe certain preferred technologies or presumptive remedies for landfills.
Use of these technologies is designed to expedite the investigation and selection of remedial
alternatives. The Feasibility Study Analysis for CERCLA Municipal Landfill Sites (U.S. EPA
1994) provides the technical basis for eliminating initial identification and screening of site-
specific alternatives and limiting the FS analysis to only the presumptive remedy technologies.
This document is part of the administrative record for the landfill sites.

The presumptive remedy approach allowed the FS to focus on those technologies that have
proven to be most effective in the past (U.S. EPA 1993, 1994, 1996). The basis of the
presumptive remedy for landfill sites is containment. Components of the presumptive remedy
applicable to Sites 2 and 17 include institutional controls, capping, and long-term monitoring.
Leachate collection and treatment and landfill gas collection and treatment are components of the
presumptive remedy that were considered unnecessary at these sites. The FS report for Site 17
concluded that landfill gas concentrations were too low to warrant landfill gas collection and
treatment. Because landfill gas concentrations at Site 2 were higher than at the other sites, they
were evaluated in the Site 2 FS using the U.S. EPA Landfill Gas Emission Model (1991 version)
(U.S. EPA 1991). This evaluation (BNI 1997¢c) concluded that landfill gas concentrations at Site
2 are too low to warrant landfill gas collection and treatment at that site. However, the need for
landfill gas controls will be evaluated further at the remedial design phase. Source area
groundwater control also was considered unnecessary for Site 17. Chemicals of concern in
groundwater at Site 17 are metals. Based on the evaluation of metals summarized Section 5.5,
the concentrations of metals at Site 17 are the result of natural processes and are not attributable
to waste-disposal activities that occurred at the landfill.

Groundwater at Site 2 contains concentrations of gross alpha that exceed the MCLs.
Radionuclide monitoring will be used to evaluate whether the concentrations derive from natural

or anthropogenic sources.

Five alternatives were developed for Sites 2 and 17. These alternatives were presented in the FS
report for each site (BNI 1997c,d). The evaluation of the technologies and screening process that
led to the development of these alternatives is also documented in the respective FS reports. The
alternatives developed for Sites 2 and 17 reflect the current and proposed future use of these
sites. Sites 2 and 17 are located in undeveloped areas in the foothills of the Santa Ana
Mountains. Both sites contain native coastal sage scrub vegetation, which supports the
California gnatcatcher—a federally threatened species. Sites 2 and 17 are planned to be part of a
998-acre habitat reserve. Considering these factors, several of the alternatives developed for
Sites 2 and 17 were designed to allow regrowth of coastal sage scrub on the surface of the landfill

cap.
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Section 7 Description of Alternatives

T The alternatives, which are described in the following sections, include the following:

7.1

7.2

e Alternative 1 — No Action;
e Alternative 2 — Institutional Controls and Monitoring;
e Alternative 3 — Single-Layer Soil Cap with Institutional Controls and Monitoring;

e Alternative 4 — Single-Barrier Cap with Institutional Controls and Monitoring —
comprises four options:

— Option a: Title 27 prescriptive cap with a clay barrier and a 2-foot-thick
vegetative cover,

~ Option b: modified Title 27 prescriptive cap with a soil and bentonite mix
barrier and a 2-foot-thick vegetative cover,

— Option ¢: modified Title 27 prescriptive cap with a geocomposite clay liner
(GCL) barrier and a 2-foot-thick vegetative cover, and

— Option d: modified Title 27 prescriptive cap with a synthetic flexible membrane
liner (FML) barrier and a 2-foot-thick vegetative cover;

e Alternative 5 — Single-Barrier Cap with Additional Soil Cover and Institutional
Controls and Monitoring — comprises four options (Sites 2 and 17):

— Option a: modified Title 27 prescriptive cap with a 4-foot-thick vegetative layer,

—~ Option b: modified Title 27 prescriptive cap with a soil and bentonite mix
barrier layer and a 4-foot-thick vegetative layer,

- Option ¢: modified Title 27 prescriptive cap with a GCL and a 4-foot-thick
vegetative layer, and

— Option d: modifted Title 27 prescriptive cap with a synthetic FML and a 4-foot-
thick vegetative layer.

ALTERNATIVE 1 - NO ACTION

Alternative 1, the no action alternative, is required by NCP (40 CFR 300.430[e][6]) to
provide a baseline condition if no remedial action is taken. Under this alternative, no
remediation measures or access or land-use controls would be initiated at Sites 2 or 17.
With no action, direct contact with landfill wastes could occur and infiltration into the
landfill would continue to create a potential for contaminant leaching to groundwater. At
Sites 2 and 17, surface water runoff in the washes would continue to have the potential to

erode and transport landfill contaminants.

ALTERNATIVE 2 - INSTITUTIONAL CONTROLS AND
MONITORING

Alternative 2 consists of two components: institutional controls and monitoring.
Institutional controls are used to protect human health and prevent disturbance of landfill
materials. Monitoring is used to assess changes in concentrations and locations of
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7.21

7.21.1

contaminants at the sites. Groundwater monitoring will be used to detect any releases
from the landfills.

Institutional Controls

Institutional controls are required to maintain the integrity of the landfill by preventing
excavations or increased infiltration of surface waters; preventing land use that presents
unacceptable risk to human health due to residual contamination; preventing use of
contaminated groundwater at Site 2; protecting groundwater monitoring equipment; and
preserving access to the sites and associated monitoring equipment for the DON and the
FFA signatories. Such institutional controls shall consist of land-use restrictions
designed to protect the landfill remedy (see Section 7.2.1.2). The wording of these
restrictions will be mutually agreed to by the FFA signatories and agencies to which the
property is being transferred. The DON shall notify the U.S. EPA, DTSC, RWQCB,
California Integrated Waste Management Board (CIWMB), and its designated local
enforcement agency (LEA) in the event of a transfer of Sites 2 and 17, while Sites 2 and
17 are owned by DON. The transferee(s) will be required to notify the same agencies in
the event of any further transfers or land-use changes at Sites 2 and 17 so that issues
related to postclosure land use at Sites 2 and 17 are managed appropriately.

IMPLEMENTATION OF INSTITUTIONAL CONTROLS

The DON intends to transfer the property containing Sites 2 and 17 by means of a federal
agency to federal agency transfer agreement. Land-use control restrictions will be
imposed upon the future federal agency owner through an MOU. Land-use control
restrictions on property adjacent to the landfill that will be transferred to the non-federal
owner by deed will be imposed through deed restrictions that will “run with the land”
such that the subsequent transferees are as equally bound as the immediate transferee.

The boundaries of the sites and the conditions, terms, and limitations of the land-use
controls will be described in the Findings of Suitability for Transfer (FOSTs) and

recorded in the MOU and/or deed.

7.21.2 LAND-USE CONTROL RESTRICTIONS

The institutional controls shall prohibit the following:

o residential use of the sites and construction of hospitals for humans, schools for
persons under 21 years of age, day care centers for children, or any permanently
occupied human habitation on the sites;

e construction of facilities, structures, or appurtenances; excavation; or any other
land-disturbing activity into or on the surface of the landfills that may affect the
drainage or increase erosion or infiltration unless prior approval is obtained
from the DON and the FFA signatories;

e construction of structures within 1,000 feet of the edge of the landfill without
prior approval of the DON;
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* planting deep-rooted plants that could threaten the integrity of the landfill cap;
¢ irrigating the surface of the landfill;

e exposing or extracting groundwater from the shallow or principal aquifer at
Site 2 without prior approval of the DON;

e land-disturbing activity on lands adjacent to the landfill that may cause adverse
effects upon the landfill through erosion of the surface or diversion of off-site
surface water runoff onto the landfill, unless the land owner of the adjacent
property provides for mitigation of such adverse effects (e.g., through structural
drainage and erosion control measures such as diversion channels, riprap) and
obtains the prior approval of DON and FFA signatories; and

o the removal of or damage to security features (e.g., locks on monitoring wells)
or to monitoring equipment and associated pipelines and appurtenances.

Institutional controls shall also be used to ensure that the DON, FFA signatories, and
CIWMB and/or its local enforcement agency (LEA) have the right to enter and inspect the
property, perform monitoring activities, ensure the viability of the land-use control
restrictions, and perform any additional response actions.

The DON recognizes that construction of the Alton Parkway extension and the
improvements to the Borrego Canyon Wash that will occur in the immediate vicinity (i.e.,
within 1,000 feet) of Site 2 may expose groundwater and may require the management of
such exposed or extracted groundwater (e.g., as a result of excavation or dewatering
activities). The DON does not intend, in the establishment of institutional controls, for
Site 2 to foreclose such activities. As noted elsewhere in this ROD, the DON intends to
work cooperatively with relevant parties, including other FFA signatories and the County
of Orange to ensure that the design, construction, and maintenance of all proposed
projects, including the Alton Parkway extension and improvements to the Borrego
Canyon Wash, will proceed in a prompt and reasonable manner. Therefore, the DON
intends to draft the restrictions on construction within 1,000 feet of the edge of the
landfill, land-disturbing activity on lands adjacent to the landfill, and the restriction of
exposing or extracting groundwater in a manner that will ensure the prompt and
reasonable exercise of judgment by the DON.

7.21.3 LAND-USE CONTROL IMPLEMENTATION AND CERTIFICATION PLAN

The Operations and Maintenance (O&M) Plan for Sites 2 and 17 required under
Subparagraph 7.3(a)(17) of the FFA shall include an attachment titled Land-Use Control
Implementation and Certification Plan (LUCICP) addressing the following elements:

e adescription and location of the sites, including a map; the approximate size of
the site; and a description of any chemicals of concemrn;

e the land-use control objectives and restrictions stated in the ROD (see
Section 7.2.1.1);

o the specific legal mechanism that will be used to achieve the ROD’s land-use
control objectives and restrictions;

Final Interim Record of Decision — OU-2B Landfill Sites 2 and 17, MCAS EI Toro page 7-5

04/06/00 4:39 PM jbc I:'\word_processing\reports\cto135vrod\sites 2&17\final interim\2000042h.doc



Date: 04/14/00

Section 7 Description of Alternatives

the required frequency for periodic inspection of the sites;

identification of the entities responsible for carrying out the monitoring and
inspection;

the methods for periodically certifying compliance with institutional controls
upon completion of inspections; and

procedures for notifying the DON and the FFA signatories in the event of a
failure to comply with land-use restrictions.

The draft LUCICP will be provided to the FFA signatories for approval and to, the LRA,
LEA, and the transferee for review.

7.21.4 ENVIRONMENTAL RESTRICTIONS IN THE COVENANT AND
AGREEMENT WITH DTSC AND IN THE DEED

The following provisions of this Section 7.2.1.4 shall apply to the property adjacent to
Site 2 that is subject to use restrictions and that DON intends to transfer by deed to a non-

federal agency as set forth in Subsections 1.7 and 7.2.1.1.

Environmental Restriction Covenant and Agreement (Chapters 6.5 and 6.8 of Division 20
of the California Health and Safety Code Chapters (HSC) and California Civil Code

Section 1471).

On 16 March 2000, DON and DTSC executed a memorandum of agreement (MOA)
(DON 2000). The purposes of the MOA were to:

formalize the use of two model Environmental Restriction Covenants and
Agreements.
describe under what specific conditions the Environmental Restriction

Covenant and Agreement would be used to give DTSC the same authority as
DON to enforce environmental restrictions imposed on transferring parcels of

property.

The Environmental Restriction Covenant will contain environmental restrictions and will
serve as a mechanism to implement the institutional control use restrictions set forth in
Section 7.2.1.2 of the ROD in accordance with DON policy. Once the Environmental
Restriction Covenant and Agreement is finalized, it will be executed contemporaneously
with the negotiation and execution of the conveyance of the property to the transferee(s)
by deed pursuant to the Defense Base Closure and Realignment Act of 1990, 10 U.S.C.
Section 2687 note. HSC Section 25234 applies to the removal of land-use restrictions
imposed through an Environmental Restriction Covenant and Agreement between DON
and DTSC by “aggrieved persons” as provided by that statute.

Environmental Restrictive Covenants (California Civil Code Section 1471).

In addition, DON shall include the same environmental restrictions (restrictive covenants)
in the deed between the United States and the transferee(s) pursuant to the Civil Code
Section 1471. These restrictive covenants shall be consistent with and incorporate by
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reference the use restrictions set forth in Section 7.2.1.2 of the ROD and any
Environmental Restriction Covenant and Agreement entered into between DON and
DTSC for the relevant site(s). In addition, the Civil Code Section 1471 restrictive
covenants will be consistent with the “relevant and appropriate” substantive provisions of
the statutory provisions pertaining to Operable Unit 2B Site 2 set forth in Section 10.2.3.

The Civil Code Section 1471 restrictive covenants will be executed by the transferee and
will serve as a legally binding agreement between the transferee, its successor and assigns
(the covenantor), and the United States, the State of California Department of Toxic
Substances Control (DTSC), and the Santa Ana Regional Water Quality Control Board
(RWQCB), (who shall be identified in the deed as the covenantees [beneficiaries])
pursuant to Civil Code 1471. The restrictive covenants will grant the covenantees, their
contractors, and representatives access to the property in order to ensure the continued
effectiveness of the response action and to evaluate monitoring equipment, including but
not limited to groundwater wells and soil gas migration equipment, via site inspection.
The deed will include a legal description of the property and/or contaminated areas. In
addition, the deed will include information summarizing the remedial actions at the
specific sites, and provisions for terminating or modifying the Environmental Restriction
Covenant and Agreement in the event it is no longer necessary to protect human health
and the environment. The Environmental Restriction Covenant and Agreement will be
binding upon all future owners until legally terminated; that is, it will run with the land.
The deed will be recorded in the Office of the County Recorder for the County of Orange.

The DON will provide DTSC with a copy of the relevant language for the proposed deed
for DTSC’s review and comment in connection with DTSC’s review of the finding of
suitability to transfer (FOST) or finding of suitability of early transfer (FOSET)
documents, as appropriate. The scope of DTSC’s review of the deed shall be to evaluate
whether or not the use restrictions set forth in Section 7.2.1.2 of this ROD have been
incorporated into the deed language in accordance with DON’s commitments in the ROD.
A copy of the recorded deed will be provided to DTSC following recordation.

7.2.2 Groundwater Remediation at Site 2

As discussed in Section 5.2.2.5 and shown on Figure 5-6, two small VOC plumes are
present in groundwater at Site 2. The plumes are located outside the boundary of the
operational landfill and contain TCE and PCE at concentrations exceeding MCLs.
Remedial action to address the VOC contamination at Site 2 will be addressed in the final

ROD.

7.2.3 Monitoring and Inspections

Environmental monitoring for Alternative 2 would employ monitoring equipment that is
currently installed at each site. At Site 2, only groundwater would be monitored. At
Site 17, deep landfill gas, leachate, and groundwater would be monitored. Security
measures (fences, signs, locks on gates and monitoring equipment) would be inspected
and repaired as required.
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Site 2

Site 17

Groundwater monitoring would be performed using two existing upgradient
monitoring wells (02NEW11 and 02_UGMW?25), five downgradient monitoring
wells (02NEWS8A, 02NEW2, 02_DGMWS59, 02 DGMW60, and
02_DGMW®61), and two new downgradient monitoring wells added subsequent
to the RI (02NEW15 and 02NEW16). One of the new wells will replace
existing well 02NEW?7. The second well will be installed just downgradient of
the former operational landfill area.

Landfill gas monitoring would be performed using existing soil gas probes
attached to three existing lysimeters. The lysimeters are placed at the perimeter
of the landfill and can be used to detect off-site migration of landfill gases.

Leachate monitoring would be conducted using a network of three existing
lysimeters, each equipped with a moisture probe. Two lysimeters already in
place at the site (17LYS1 and 17LYS2) would be used to obtain samples from
the vadose zone beneath the landfill. One existing background lysimeter
(17LYS3) would be used to sample vadose zone quality unimpacted by the
landfill.

Groundwater monitoring would be conducted using a network of two existing
downgradient wells (17NEW1 and 17_DGMW&§2) and one existing upgradient
monitoring well (17NEW2). e

Landfill gas samples would be monitored for fixed gases and VOCs.

The FS recommended that groundwater and leachate samples be analyzed for VOCs,
SVOCs, TAL metals, turbidity, pH, alkalinity, nitrogen, and radioisotopes. Groundwater
would also be analyzed for total dissolved solids (TDS). Subsequent to the FS, DON
issued a Groundwater Monitoring Plan (BNI 1999a) that further addressed monitoring
needs at the landfill sites. The Groundwater Monitoring Plan recommended that routine
(semiannual) groundwater monitoring include measurement of the water level in each
well and collection of samples for continued assessment of VOCs (at both sites). In
addition, four rounds of groundwater samples would be collected and analyzed for
radionuclides (i.e., total radium, total uranium, radium-226, and radium-228) at Site 2 and
for gross alpha and gross beta at Sites 2 and 17. The purpose of this monitoring is to
develop baseline data concerning radionuclide concentrations in groundwater and
evaluate whether these concentrations are due to naturally occurring or anthropogenic
sources. DON will also perform four rounds of groundwater sampling and analysis for
sulfate and sulfide at Sites 2 and 17. The purpose of monitoring for sulfide and sulfate is
to develop baseline data and evaluate possible sulfate reduction beneath the landfill.
Once the four rounds of sampling are complete, the DON will evaluate the data for total
radium, total uranium, radium-226, radium-228, sulfate, and sulfide at Site 2 and gross
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7.3

7.3.1

alpha, gross beta, sulfate, and sulfide at Site 17 and make recommendations to U.S. EPA,
DTSC, and the RWQCB to cease or to continue to monitor for these analytes. If
continued monitoring is recommended, the DON will recommend a monitoring frequency
for each analyte. Because gross alpha has exceeded the MCLs at Site 2, the DON will
continue to monitor gross alpha and gross beta at Site 2 semiannually for 5 years and
annually for 25 years as an indicator of possible radioisotope contamination at that site.
Every 5 years, groundwater would also be analyzed for SVOCs, herbicides, metals, PCBs,
and pesticides. More frequent monitoring for these compounds is not necessary because
the RI and subsequent evaluation of groundwater monitoring conducted between 1992
and 1997 showed that SVOCs, herbicides, metals, PCBs, and pesticides do not represent

COPCs for Sites 2 and 17.

The groundwater monitoring program for Sites 2 and 17 is a detection monitoring
program designed in accordance with 27 CCR 20420 to satisfy postclosure maintenance
requirements and detect any evidence of any release of contaminants from the landfills.
Additional groundwater monitoring necessary to assess the effectiveness of the
groundwater remedy at Site 2 will be addressed with the groundwater remedy in the final

ROD.

ALTERNATIVE 3 — SINGLE-LAYER SOIL CAP WITH
INSTITUTIONAL CONTROLS AND MONITORING

Alternative 3 provides a combination of landfill capping, institutional controls, and
monitoring. Institutional controls are similar to those associated with Alternative 2 but
contain additional restrictions to protect the integrity of the landfill cap and erosion
control features. Monitoring would be augmented in Alternative 3 to add additional
monitoring equipment to address soil gas, perimeter gas, leachate, and groundwater at
both sites. Security features (e.g., fences, locks, signs) would also be added as necessary
to control access. The landfill cap, settlement monuments, erosion control features (e.g.,
riprap, vegetation, drainage channels), and security features would be inspected
periodically and repaired as necessary. Detection groundwater monitoring will be
performed at Sites 2 and 17 to detect any releases from the landfills. (Groundwater
monitoring associated with Alternative 3 is discussed further in Section 9. Please see text
and Tables 9-3 and 9-4.) Institutional controls would be used to prohibit extraction or use

of groundwater at Site 2.

Landfill Cap

The landfill cap for Alternative 3 consists of a 4-foot-minimum-thick single-layer
(monolithic) soil cap designed to prevent exposure to landfill materials and reduce the
amount of rainfall that can infiltrate into and through the landfill. The top of the cap
would be graded to prevent ponding, and drainage channels constructed of riprap or
concrete would be used to control runoff to prevent erosion of landfill materials. The cap
would consist of clean soil that is expected to be imported from a borrow source located
between Site 2 and Site 17 or from a suitable off-Station source. The soil would be
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excavated by conventional, commercially available equipment (e.g., bulldozers, track
loaders, off-road trucks, and scrapers or similar equipment), mixed, and compacted to
achieve a permeability of 2 x 10” centimeters per second or less. Figure 7-1 is a
conceptual representation of the Alternative 3 cap. Figures 7-2 and 7-3 represent
conceptual grading plans for Sites 2 and 17, respectively. Figure 7-2 also shows the
proposed location of the Alton Parkway extension. This location is based on preliminary
design drawings. The DON will work with the County of Orange during the final design
phase to ensure that the design of the Alton Parkway extension and the landfill remedy
are mutually compatible.

Alternative 3—Preferred Alternative

4 feet
thick
maximum

Thickness -
varies
NS

Exi§tin§ Sotl Cover

N Lan

RN

dfil

Figure 7-1
Conceptual Representation of the Alternative 3 Cap
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On-site waste consolidation will occur prior to capping at Sites 2 and 17 as described
below:

e At Site 2, Areas C1, C2, and D2 (Figure 7-2) contain surficial wastes from
unauthorized dumping. Approximately 28,000 cubic yards of material from
these areas will be consolidated into the operational landfill as a
“housekeeping” effort prior to capping.

e At Site 17, Areas B and C (Figure 7-3) consist of surface accumulations of
construction debris from Marine Corps activities. Approximately 5,000 cubic
yards of waste from Area B and 2,000 cubic yards of waste from Area C will be
consolidated into the operational landfill prior to capping. Area D represents
the side slopes of the operational landfill. This area does not contain landfill
material but requires excavation to stabilize the slopes. Approximately
27,000 cubic yards of soil will be consolidated from Area D into the operational

landfill.

As part of the remedial design/remedial action, the DON will submit a work plan to
agency members of the BCT for confirmation sampling of the consolidated areas after the
wastes have been removed. Following remedial action, the DON will submit records of
waste relocation, volumetric measurements, and the results of the confirmation sampling
to show Areas C1, C2, and D2 at Site 2 and Areas B and C at Site 17 have been cleaned,
and information regarding the monitoring conducted to comply with SCAQMD
regulations to these same agencies.

The surface of the cap would be vegetated with drought-resistant grasses to reduce
erosion and irrigation will be prohibited except as required to initially establish the
grasses on the landfill cover. The DON will work with the USFWS during the detailed
design phase to specify the appropriate vegetation for the cover, means of application,
and maintenance. Coastal sage scrub is currently present at Sites 2 and 17 and provides a
nesting area for breeding pairs of the California gnatcatcher. Initially, the grasses on the
surface of the cap at Sites 2 and 17 would be mowed to allow inspection of the landfill
cap and drainage system. Eventually, natural plants such as coastal sage scrub would be
allowed to reinvade the landfill surface.

7.3.2 Institutional Controls

Institutional controls for Alternative 3 will consist of land-use restrictions, restrictions to
protect the remedy, restrictions to protect monitoring equipment, and provisions for site
access. These controls are the same as the institutional controls for Alternative 2

(Section 7.2.1) with the following additions.

¢ The future landowner(s) and or user(s) of the property will be restricted from
any activity that will adversely impact the cover or affect the drainage and
erosion controls developed to protect the cover.

e Excavations below grade surface will be allowed to maintain and/or repair the
landfill cover. Excavations that will affect drainage and erosion controls
developed for the cover/cap will be prohibited.
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¢ Settlement monuments will be provided as part of Alternative 3. The future
landowner(s) and user(s) will be restricted from disturbing the monuments
without prior approval from DON and FFA signatories.

e Maintenance activities requiring site access will be expanded to include
maintaining the landfill cap, rodent control measures, and eroston and drainage
controls associated with the landfill cap.

7.3.3 Groundwater Remediation at Site 2
Groundwater remediation of VOCs at Site 2 will be addressed in the final ROD.

7.3.4 Monitoring and Inspection

Under Alternative 3, perimeter soil gas migration monitoring probes would be added at
Sites 2 and 17 to detect off-site migration of landfill gases. These probes would be
designed and installed in accordance with Title 27 CCR, Section 20925. Remedial design
documentation (e.g., engineering design reports, O&M manuals) will be submitted to the
U.S. EPA, DTSC, and RWQCB for review in accordance with the FFA. The DON will
also coordinate the design and location of the perimeter soil gas migration monitoring
probes with the County of Orange to support construction of the Alton Parkway
Extension, which is adjacent to Site 2. It is anticipated that six probes would be added at
Site 2 and four probes would be added at Site 17 (Figures 7-2 and 7-3).

A multi depth probe design was proposed for both sites in the FS Reports (BNI 1997¢,d).
At Site 2, probes will be screened at approximately 10 feet and 30 feet bgs. The depth
corresponds to the estimated maximum depth of buried waste. Considering the elevation
differences at Site 17, the depths of the landfill gas probe borings are estimated to be 30,
50, 70, and 133 feet bgs, beginning with the probe located near the southern edge of the
landfill and moving counterclockwise. This will ensure that each boring is drilled to the
maximum depth of the landfill waste. The boring to the north of the site will contain
three probes. The borings east and west of the landfill would have 5 probes each. The
southern boring would contain 2 probes. Soil gas and leachate would be monitored at
Site 2 using three new lysimeters and at Site 17 using existing lysimeters (Section 7.2.2).
Groundwater monitoring will be performed using existing wells as described in
Alternative 2 (Section 7.2.2). The locations of the lysimeters, perimeter soil gas
migration monitoring probes, and monitoring wells for Sites 2 and 17 are shown on
Figures 7-2 and 7-3 and are subject to revision at the remedial design phase. These
figures also depict the tentative regulatory compliance boundaries for landfill gas.

Monitoring of the cap integrity and the effectiveness of runoff controls and revegetation
would take place quarterly following placement and after major storm events until the site
stabilizes and complete revegetation occurs. This high frequency of monitoring is
necessary because of the potential for settlement. Settlement will be monitored by a
visual inspection of the cover system for cracks, eroded areas, surface irregularities, and
localized depressions and by surveying existing and new settlement monuments. The
settlement monuments would be protected and maintained throughout the postclosure
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maintenance period. Annual mowing would be done for the first 5 years to facilitate
inspection of the cap and surface control features. Mowing would be discontinued after
5 years to allow reinvasion of native plants.

7.4 ALTERNATIVE 4 - SINGLE-BARRIER CAP WITH INSTITUTIONAL
CONTROLS AND MONITORING

Similar to Alternative 3, Alternative 4 would provide a combination of landfill capping,
institutional controls, and monitoring. The Alternative 4 cap would consist of a 2-foot-
thick soil foundation layer, a barrier layer made of either clay, soil and bentonite mix,
geocomposite clay, or a synthetic (plastic) FML, and a 2-foot-thick soil layer to support
vegetation. The surface would be graded and planted with annual grasses. Coastal sage
would not be allowed to reinvade the Alternative 4 cap at Sites 2 and 17 because the roots
of this plant are deep enough to damage the barrier layer. Institutional controls,
monitoring, and maintenance are identical to Alternative 3 except that mowing to prevent
deep-rooted vegetation will continue throughout the 30-year postclosure monitoring
period. Detection monitoring will be used to detect any releases to groundwater. On-site
waste consolidation and recycling of wastes from OU-3A may occur as described for

Alternative 3.
Four separate single-barrier cap options are considered part of the engineering control
measures in Alternative 4. The four options are:

e Option a: Title 27 prescriptive cap with clay barrier and a 2-foot-thick
vegetative cover;

¢ Option b: modified Title 27 prescriptive cap with a soil and bentonite mix
barrier and a 2-foot-thick vegetative cover;

s Option c: modified Title 27 prescriptive cap with a GCL barrier and a 2-foot-
thick vegetative cover; and

¢ Option d: modified Title 27 prescriptive cap with a synthetic FML barrier and a
2-foot-thick vegetative cover.

Figure 7-4 is a conceptual representation of the Alternative 4 cap.

7.4.1 Alternative 4a, Title 27 Prescriptive Cap
The Title 27 prescriptive landfill cap would consist of the following layers.

¢ Foundation Layer — 2 feet of appropriate material (from on-site or off-site
locations). According to Title 27 CCR 21090(a)(1), the prescribed foundation
shall consist of a minimum 2-foot-thick layer of soil over the waste, compacted
to provide an adequate structural substrata for successive layers. No
permeability specification is given for this layer.
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Barrier Layer — Four Options

“=—===Foundation Layer ===

Thickness
varies

Barrier Layer Options

Option 4A - Clay Barrier (1-foot thick)

Option 4B~ Soil/Bentonite Barrier (1-foot thick)
Option 4C - Geocomposite Clay Liner (GLC)

Option 4D - Synthetic Flexible Membrane Liner (FML)

Figure 7-4
Conceptual Representation of the Alternative 4 Cap

e Barrier Layer — 1 foot of compacted clay with permeability of no greater than
1 x 10°° centimeters per second (cm/s). According to Title 27 CCR 21090(a)(2),
the prescribed barrier consists of a minimum 1-foot-thick layer of soil placed
over the foundation layer in a manner to attain a hydraulic conductivity of
1 x 10" cn/s or less, or equal to the permeability of any bottom liner system or
underlying natural geologic materials, whichever is less. This layer is intended
to act as a barrier to infiltration.

e Protective Soil Layer — 2 feet of clean soil on top of the barrier layer.
According to Title 27 CCR 21090(a)(3), the prescribed protective soil layer
consists of a minimum 1-foot-thick soil cover intended to protect the barrier
layer, control surface erosion, and provide a medium for vegetation. No
permeability specification is given for this layer.

Implementation of Alternative 4a would involve importing clay from off-site sources
because suitable clayey materials are not avatlable on-site. The material for the clay layer
is expected to be obtained from off-site clay deposits around the MCAS El Toro area.
For cost-estimating purposes, it was assumed that potential clay borrow sources may be
available from around the Bee Canyon area, which is located approximately 20 miles
northwest of the site. The clay would be excavated, transported to the landfill site, and

graded and compacted to achieve a permeability of 1 x 10 cm/s or less.

Clean soil for the vegetative layer would be imported from off-site borrow sources. The
cap would be revegetated with grasses as described for Alternative 3. The purpose of the
vegetative layer is to protect the clay layer from erosion, desiccation and cracking,
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burrowing animals, traffic, and roots. Although the regulations require only 1 foot of
vegetative cover, the vegetative soil cover proposed in Alternative 4a is a 2-foot-thick
layer to support the rooting depth of annual grasses and to enhance its effectiveness in
protecting a barrier layer. This layer would have a 3 to 4 percent slope to maximize
runoff with minimal surface erosion.

The cap would be designed and constructed according to the commonly practiced
standards of the industry and would require minimal maintenance. Standard and readily
available construction equipment would be used.

7.4.2 Alternative 4b, Modified Title 27 Prescriptive Cap With Soil and
Bentonite Mix Barrier

The cap system for Alternative 4b consists of the same elements as for Altemative 4a,
except that a soil and bentonite mixture is used as the barrier. This option was considered
in the FS because a local source for clay suitable for constructing the barrier layer may
not be available. If clay material is not available, a soil and bentonite mixture can be
processed and manufactured at the site and used in lieu of natural clay. Suitable off-site
or on-site silts and sandy silts would be mixed with powdered bentonite to produce a soil
mixture with a permeability of 1 x 10°® cm/s or less, as needed for the barrier layer.

Implementation of Alternative 4b would involve transporting selected fine-grained soils
from on-site or off-site borrow sources; importing bentonite from a commercial supplier
at a ratio of approximately 3 to 6 percent by volume of the selected soil; mixing these
materials to obtain a soil mixture with the required permeability; and constructing a 1-
foot-thick (minimum) barrier layer. An extensive laboratory and field test program
should be conducted to establish the ratio of soil to bentonite that would result in the

required permeability for the constructed cap.

7.4.3 Alternative 4c, Modified Title 27 Prescriptive Cap With
Geocomposite Clay Barrier

Alternative 4c is another variation of Alternative 4a, but uses a GCL rather than a clay
barrier. Given the potentially high cost of importing clay or processing/mixing of soil
and bentonite for the prescribed 1-foot-thick barrier layer, it may be cost-effective to use a
GCL for the barrier layer. GCL is a manufactured hydraulic barrier consisting of sodium-
bentonite clay sandwiched between two layers of geotextile that are held together by
needling, stitching, or adhesives. The GCL provides a permeability of significantly less
than 10 cm/s, and is simpler to construct than a geomembrane or clay liner. Anchoring
may be required on the steep slopes. Other components of Alternative 4c¢ are identical to
the corresponding components of Alternative 4a. Installation of the GCL does not require

a specialty contractor or specialized equipment.
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7.4.4 Alternative 4d, Modified Title 27 Prescriptive Cap With Synthetic

7.5

Fiexible Membrane Barrier

Gradual desiccation of the low-permeability layers used in Alternatives 4a and 4b is a
strong possibility in arid and semiarid climates. This desiccation might compromise the
effectiveness of the Title 27 prescriptive cap for minimizing infiltration. Alternative 4d
addresses this issue by replacing the clay layer with a 40-mil (or thicker) FML. All other
components of this option are identical to those for Alternatives 4a, 4b, and 4c.

The design and construction of the FML would be according to commonly practiced
standards of the industry. Examples of FMLs include high-density polyethylene or low-
density polyethylene. The specific membrane material would be selected during remedial
design. After compaction, grading, and surface preparation of the foundation layer,

~sheets of FML would be placed and fusion-welded together, followed by weld testing to

assure the integrity of welded seams. When placed on steep slopes, the FML requires
anchoring (in anchor trenches) at the top of the slope to prevent the liner and the
overlying soils from slipping and sliding. A layer of geotextile material with sufficient
thickness would be placed under and over the FML to provide additional protection to the
liner against puncture or tearing resulting from the underlying foundation layer or the

overlying protective soil cover.

ALTERNATIVE 5 - SINGLE-BARRIER CAP WITH ADDITIONAL
SOIL COVER AND INSTITUTIONAL CONTROLS AND

MONITORING

Alternative 5 is similar to Alternative 4 except that the upper soil layer for vegetation is 4
feet thick. The additional soil cover is intended to facilitate reinvasion of coastal sage
and provide additional protection against desiccation, impacts from burrowing rodents,
and erosion damage. Institutional controls, monitoring, and maintenance are the same as
for Alternative 3. Detection monitoring will be used to detect any releases to

groundwater.

Following cap placement, the vegetative layer will be seeded with grasses as described
for Alternative 3. For the first 5 years, these grasses will be mowed annually to facilitate
monitoring of the landfill cover system. At the end of this time, coastal sage will be

allowed to reinvade the landfill.
Figure 7-5 is a conceptual representation of the Alternative 5 cap for Sites 2 and 17.

Alternatives 5a through 5d are identical to Alternatives 4a through 4d, with the exception
of the thickness of the vegetative soil cover, and they are not redescribed in this section.
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Conceptual Representation of the Alternative 5 Cap

page 7-21

Final Interim Record of Decision — OU-2B Landfill Sites 2 and 17, MCAS El Toro

04/06/00 4:39 PM jbc t:\word_processingireports\cto135\rod\sites 2&17\final interim\2000042h.doc



Date: 04/14/00

Section 7 Description of Alternatives

This page left blank intentionally

page 7-22 Final Interim Record of Decision — OU-2B Landfill Sites 2 and 17, MCAS E! Toro

04/06/00 4:39 PM jbe I'\word_processing\reports\cto135vodisites 2&17\final interim\2000042h.doc



"  SECTION 8

SUMMARY OF THE COMPARATIVE ANALYSIS OF
ALTERNATIVES



Date: 04/14/00

Section 8

SUMMARY OF THE COMPARATIVE ANALYSIS OF
ALTERNATIVES

This section summarizes the comparative analysis that was conducted to evaluate the relative
performance of each remedial alternative in relation to the nine evaluation criteria outlined in
CERCLA Section 121(b), as amended. The purpose of the comparative analysis is to identify the
relative advantages and disadvantages of each alternative. The evaluation criteria are based on
requirements promulgated in the NCP. As stated in the NCP (40 CFR 300.430[f]), the
evaluation criteria are arranged in a hierarchical manner that is then used to select a remedy for

the site based on the following categories:

8.1

e  Threshold Criteria:
— Overall Protection of Human Health and the Environment

— Compliance with ARARs
e Primary Balancing Criteria:

— Long-Term Effectiveness and Permanence
— Reduction of Toxicity, Mobility, or Volume
—  Short-Term Effectiveness

— Implementability

— Cost

e Modifying Criteria:
— State Acceptance

~  Community Acceptance

OVERALL PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT

Alternative 1 (no action) would not substantially alter the current or potential future risks
to human health or the environment. Although the human-health risk assessment
indicated that the excess cancer risks at the landfill sites were within the range considered
generally acceptable by the U.S. EPA under most scenarios, these risks were based on soil
samples collected from areas surrounding the landfill, not from landfill materials

themselves.

Alternative 1 would not reduce potential risks from exposure to buried landfill wastes,
nor would it reduce the potential for ecological contact with the landfill materials or
erosion of landfill materials at Sites 2 and 17, with the resultant potential for direct
exposure to landfill wastes. For these reasons, Alternative 1 is not considered to be
protective of human health or the environment.
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8.2

Alternative 2 (institutional controls and monitoring) would reduce the potential for
inadvertent human exposure to landfill materials and groundwater by fencing the landfill
sites and prohibiting drilling or use of contaminated groundwater at Site 2. Alternative 2
would not reduce ecological risks to deer mice, ground squirrels, or avian species, which
could still access the sites by passing over, under, or through the fence. Alternative 2 also
would not provide engineered features to prevent erosion of landfill materials.
Consequently, the potential for future contact with landfill materials would remain.

Alternatives 3, 4, and 5 would reduce the human-health and ecological risks by severing
the exposure pathway between landfill wastes and groundwater. Use of a landfill cap and
erosion control features would isolate landfill materials and prevent human and
ecological contact. Land-use restrictions would prohibit activities that would disturb the
landfill cap and would prevent exposure to contaminated groundwater at Site 2 by
prohibiting drilling and/or use of groundwater at that site.

COMPLIANCE WITH APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS

Pursuant to Section 121(d)(1) of CERCLA (42 USC Section 9621[d]), remedial actions
must attain a degree of cleanup that assures protection of human health and the
environment. Additionally, remedial actions that leave hazardous substances, pollutants,
or contaminants on-site must meet substantive standards, requirements, limitations, or
criteria that are ARARs. Federal ARARs for any site may include requirements under
any federal environmental laws. State ARARs include promulgated requirements under
state environmental or facility siting laws that are more stringent than any federal ARARs
and that have been identified by the state in a timely manner.

CERCLA Section 121 states that at the completion of a remedial action, a level or
standard of control required by an ARAR will be attained for wastes that remain on-site.
In addition, the NCP, 40 CFR Section 300.435(b)(2), requires compliance with ARARs
during the course of the remedial design/remedial action.

ARARs are triggered only when a remedial action is taken. Therefore, an ARARs
discussion is not appropriate for the no action alternative.

Alternative 2 uses fencing and institutional controls to prevent exposure to contaminated
soil. This alternative also provides for monitoring of groundwater, leachate, and landfill
gas using existing monitoring wells and probes. However, Alternative 2 does not fully
comply with the ARARs for the landfill sites because this alternative does not provide a
Title 27 prescriptive cap or engineered alternative, erosion control, or monitoring of

perimeter landfill gas migration.

Alternatives 3, 4a, 4b, 4c, 4d, 5a, 5b, 5¢, and 5d comply with all ARARs for Sites 2
and 17. Alternative 4a is based on the Title 27 CCR prescriptive design requirements for
a landfill cap because the Alternative 4a cap contains a 2-foot-thick foundation layer, a
1-foot-thick low hydraulic conductivity layer, and a minimum 1-foot-thick erosion-
resistant vegetative layer. Options for Alternatives 3, 4b, 4c, 4d, 5a, 5b, 5c, and 5d are
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8.3

engineered alternatives to the prescriptive cap as allowed by Title 27 CCR,
Section 20080(b) and (c¢) and 21090(a).

LONG-TERM EFFECTIVENESS AND PERMANENCE

Alternative 1 would have no long-term effectiveness at reducing risks associated with the
landfill. Potential risks from groundwater at Site 2 and potential impacts to groundwater
through infiltration still would be present. Also, because no measures would be taken to
control erosion, future risk of exposure to contaminants through direct contact with
landfill wastes would continue to exist at Sites 2 and 17.

Alternative 2 would use restrictions on excavation into soil (at both sites) and extraction
of groundwater at Site 2 to eliminate the potential for direct contact with contaminated
materials, but would not control runoff or erosion, minimize infiltration, or prevent
surface waters in washes from contacting the landfill. This alternative has the second
lowest long-term effectiveness of the remedial action alternatives developed for the

landfill sites.

Alternatives 3, 4, and 5 meet the remedial action objectives for the landfill sites. These
alternatives provide erosion control; minimize infiltration; and use fences, capping, and
land-use restrictions to prevent direct contact with landfill wastes and contaminated

groundwater at Site 2.

Alternative 3 is considered the most effective of the landfill capping alternatives because
the native soil used in this cap has less of a tendency than the landfill caps containing clay
or bentonite to desiccate and crack in semiarid climates such as MCAS El Toro. Also,
Alternative 3 is expected to require the least maintenance of all landfill caps.
Alternative 3 would also support revegetation with coastal sage scrub, a native plant that
provides habitat for the California gnatcatcher at Sites 2 and 17.

Landfill caps are designed to protect water quality by limiting infiltration into landfill
materials. Limiting infiltration into the landfill lowers the potential for formation of
leachate, which can migrate to and contaminate groundwater. The U.S. EPA computer
model for hydraulic evaluation of landfill performance (HELP) was used to estimate the
amount of infiltration that would occur under each of the remedial action alternatives.

The results of the modeling for each alternative at each landfill site are shown in
Table 8-1. Assumptions used as the basis of this modeling are presented in the FS reports

for the landfill sites.

Under the existing nonirrigated site conditions, infiltration at Sites 2 and 17 is
approximately 4.9 inches per year. Alternative 4a, the Title 27 CCR prescriptive cap, will
reduce the amount of infiltration by approximately 90 percent to 0.46 inches per year.
Alternatives 3, 4b, 5a, and 5b allow approximately the same infiltration as the Title 27
cap. The remaining capping alternatives (i.e., 4c, 4d, 5c, and 5d) are more effective than
Alternative 4a in reducing infiltration.
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8.4

8.5

Table 8-1
Infiltration Rates
(inches per year)

Alternatives Sites 2 and 17
Alternatives 1 and 2 49
Alternative 3 0.50
Alternative 4

Option a 0.46
Option b 0.46
Option ¢ 0.03
Option d 0.01
Alternative 5
Option a 0.50
Option b 0.50
Option ¢ 0.23
Option d 0.09

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

Infiltration and the resulting potential for leachate production would be reduced under
Alternatives 3, 4, and 5. There would be no reduction in infiltration under Alternatives 1
and 2. The volume of landfill materials is not expected to be reduced under any of the

alternatives.

SHORT-TERM EFFECTIVENESS

The no action alternative does not entail any on-site remedial activities and, therefore,
would not have any impacts on the surrounding community, workers, or the environment.

Short-term impacts associated with the implementation of Alternative 2 include increased
risk of exposure to workers during monitoring. Potential on-site exposures and risks
from monitoring would be controlled through use of personnel protection equipment,
monitoring, and compliance with a site-specific health and safety plan. Impacts to the
surrounding community or environment are expected to be negligible.

Short-term impacts associated with implementation of Alternatives 3, 4, and 5 include the
potential for exposure to landfill gas and landfill materials during consolidation of wastes
and construction of the landfill cap. These risks would be controlled through use of
personal protective equipment, monitoring, and compliance with a site-specific safety and
health plan. Alternative 3 has the fewest short-term risks because the monolithic cap
requires the least time to construct of all landfill caps.
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8.6

8.7

Under Alternatives 3, 4, and 5, RAOs relating to preventing contact with landfill
materials, controlling erosion, and preventing surface water in the washes from contacting
landfill wastes would be achieved as soon as the landfill cap was constructed.

IMPLEMENTABILITY

Alternative 1 would be the most easily implemented alternative from a technical
perspective because it would involve no on-site construction or other remedial activities.
However, the administrative feasibility of this alternative is low, given the potential
opposition to a no action scenario.

Implementation of Alternative 2 would involve construction of security features (e.g.,
fences, gates, locks, signs) and implementation of land use control restrictions. It would
also prohibit drilling of wells or use of groundwater at Site 2 and would allow DON and
regulatory agency access to the site for monitoring and inspection. These measures are
considered readily implementable.

Implementation of Alternatives 3, 4, and 5 involves construction of a landfill cap and
security and erosion control features, implementation of land-use restrictions (through
deed restrictions and a MOU), and monitoring. Landfill capping and monitoring involve
standard, proven practices known to be readily implementable. No difficulties regarding
feasibility, availability of equipment and services, or schedule are anticipated.

Alternative 3 is the most easily implemented of the landfill capping designs. The cap
would consist of only one layer of native soil. Material for the cap is expected to be
obtained on-Station from a nearby borrow source (an alternative source would be used if
on-Station soils are not found to be suitable). Construction of Alternatives 4 and 5 would
require importing clay, bentonite, an FML or GCL liner, or concrete or asphalt and
assembling these into a multilayer cap. Because the designs are more complex and the
materials used in the caps must be imported to the Station, Alternatives 4 and 5 are not as
readily implementable as Alternative 3.

COST

There are no costs associated with Alternative 1.

The costs for Alternatives 2, 3, 4, and 5 were developed using the Remedial Action Cost
Engineering Requirements (RACER) system developed by the U.S. Air Force. RACER
cost models are based on generic engineering solutions for environmental projects,
technologies, and processes. These solutions are derived from historical project
information, government laboratories, construction management agencies, vendors,
contractors, and engineering analysis. RACER cost estimates are made site specific
through modifications of the geographic and project-specific factors. The estimated net
present worth costs for each alternative are shown by site in Table 8-2. Cost estimate
details are provided in the FS reports for each landfill site.
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Table 8-2
MCAS* El Toro Landfill Closure Remedial Alternatives and Cost Comparison

ESTIMATED COST IN $ MILLIONS
Remedial Alternatives Evaluated Site 2 Site 17

Alternative 1
No Action 0 0

Alternative 2

Institutional Controls and Monitoring 1.7 2.0
Alternative 3 — Preferred Alternative

Single-Layer Soil Cap with Institutional Controls and 13.0 5.9

Monitoring

Alternative 4

Single-Barrier Cap with Institutional Controls and

Monitoring
Option a — clay barrier 16.4 7.2
Option b — soil/bentonite barrier 17.2 7.6
Option ¢ — geocomposite clay liner 14.7 6.7
Option d — synthetic flexible membrane liner 16.7 7.5

Alternative 5

Single-Barrier Cap with Additional Soil Cover and
Institutional Controls and Monitoring

Option a — clay barrier 18.7 8.0

Option b — soil/bentonite barrier 19.5 8.3

Option ¢ — geocomposite clay liner 17.0 7.3

Option d — synthetic flexible membrane liner 19.0 8.2
Note:

* MCAS - Marine Corps Air Station
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8.8

8.9

8.10

Alternative 2 has minimal costs associated with fencing the landfills and monitoring
groundwater, leachate, and landfill gas. Alternative 3 is the least costly of the capping
alternatives because the monolithic soil cap requires the least time and is the easiest to
construct and maintain. Alternatives using soil and bentonite and synthetic FMLs are
generally the most costly. The soil and bentonite barrier is costly because bentonite must
be imported to the site by rail from as far away as Wyoming. Landfill caps using FML
liners are more costly to construct because they require a quality assurance/quality control
program to assure proper installation.

STATE ACCEPTANCE

DTSC and the RWQCB have reviewed the RI/FS reports and the Proposed Plan for the
landfill sites and concur with the selected remedy for soil at Site 2 and soil and
groundwater (which requires no action) at Site 17. The agencies have requested further
evaluation before the remedy for groundwater at Site 2 is selected.

COMMUNITY ACCEPTANCE

The Proposed Plan has been presented to the community and discussed at a public
meeting. The responsiveness summary portion of this ROD addresses the public’s
comments and concerns about the selected remedy for the landfill sites.

CONCLUSION

Based on the comparative analysis, DON selects Alternative 3 as the alternative that
represents the best balance of the nine evaluation criteria. Alternatives 1 and 2 are
unacceptable because they do not provide adequate protection for human health and the
environment. Alternatives 3, 4, and 5 meet the ARARs for the landfill sites and provide
equal protection for human health and the environment from exposure to both
groundwater and contaminated landfill materials.

Alternatives 3, 4, and 5 differ in ease of implementation, long-term effectiveness, and
cost. Alternative 3 is the easiest alternative to implement because the material for the
native soil caps is assumed to be available from a nearby on-Station borrow source.
Alternative 3 also requires the least time to construct of all the landfill capping
alternatives. Maintenance of the native soil cap is also expected to be easier than
maintenance of any of the other landfill capping designs because the native soil cap does
not tend to desiccate or crack like the clay and bentonite. The native soil cap is also less
susceptible to puncturing or tearing than the FML and GCL caps and easier to repair
should the cap be damaged. Finally, Alternative 3 is the least costly of all the landfill

capping alternatives.
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SELECTED REMEDY

Based on the Site 2 and 17 RI/FS reports and the administrative record for these sites, as well as
an evaluation of all comments submitted by interested parties during the public comment period,
DON has selected Alternative 3 as the remedy for vadose zone remediation at both landfill sites.
The selected alternative will include the following components.

e A single-layer, minimum 4-foot monolithic soil cap will be used to prevent contact
with landfill materials and to reduce infiltration into landfill contents.

¢ On-site waste consolidation will occur prior to capping at Sites 2 and 17.

e Erosion control features will be used to control surface-water flow and protect the
integrity of the cap.
e Fencing, signs, and gates with locks will be used to restrict access to the sites.

e Land-use restrictions will be used to protect the landfill cap, restrict irrigation,
prevent use of groundwater at Site 2, assure that contact with landfill materials does
not occur, and allow the Department of the Navy, Federal Facility Agreement
signatories, and CIWMB and/or its LEA access to the sites for the purpose of
conducting or overseeing monitoring and maintenance.

e Natural resource/habitat mitigation measures will be coordinated with the
U.S. Fish and Wildlife Service.

e Monitoring of soil gas and leachate will be performed to detect any migration of
contaminants from the landfills.

e Groundwater will be monitored at Sites 2 and 17 to detect any releases of
contaminants from the landfills. Monitoring wells will be secured to prevent

damage.
e The cap, drainage features, settlement monuments, and security features will be

inspected and maintenance will be performed as necessary to assure the integrity of
the landfill cap and prevent unauthorized access.

e Periodic reviews (at least every 5 years) will be conducted to evaluate the monitoring
results and verify that the action remains protective of human health and the

environment.

At this time, based on available data, the DON concludes that groundwater at Site 17 does not
require remediation. The remedy for groundwater at Site 2 is not addressed in this interim ROD.
The remedial action for groundwater at Site 2 will be selected in the final ROD.

Elevated levels of metals occur in groundwater at each landfill site. However, these elevated
metals concentrations were evaluated (BNI 1999a) and found to reflect natural ambient
conditions. Because the elevated metals concentrations are not the result of Station activities,
remediation of metals in groundwater is not necessary. Groundwater monitoring will be used to
provide early warning of any potential future releases. Groundwater at Site 2 also contains
VOCs. As noted above, the remedy for groundwater at Site 2 will be addressed in the final ROD.
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Since waste will be left in place, site conditions will be reviewed in detail at least once every
5 years to evaluate the continued protectiveness of the remedy and to determine whether a
modification to the selected alternative is necessary. Because this is an interim ROD, review of
this site and remedy will be ongoing as DON continues to develop the final remedial alternatives.

The selected alternative is believed to provide the best balance of trade-offs among the
alternatives with respect to the evaluation criteria. Based on the information available at this
time, DON believes the preferred alternative offers:

e superior or equivalent performance for the NCP evaluation criteria of short-term
effectiveness, long-term effectiveness and permanence, implementability,
compliance with ARARSs, and overall protection of human health and the
environment;

e a cost-effective means of accomplishing the RAOs for the site; and
e regulatory agency acceptance.

Tables 9-1 and 9-2 summarize the cost estimate for the selected alternative at Sites 2 and 17,
respectively. The cost estimate includes capital costs and O&M costs assumed to extend for a
period of 30 years. The 30-year time frame does not necessarily reflect the duration of the
O&M activities at the site; the discontinuation or prolongation of O&M activities such as
monitoring will be determined based on the results of the 5-year reviews.

Advantages of the selected remedy include its ease of implementation (it uses readily available
materials and requires the least construction time of all the action alternatives), its compatibility
with current and future land uses, and its inclusion of provisions for future assessments to
evaluate the continued performance of the action.

9.1 DESIGN OF LANDFILL CAP

During the FS stage, a conceptual design was developed for each landfill cap (Figures 7-2
and 7-3). These designs are included in the FS reports for the landfill sites. Certain
modifications to the conceptual designs may be warranted as a result of the remedial
design phase. In particular, although a preliminary evaluation of landfill gas emissions
performed during the FS showed that landfill gas concentrations at Site 2 are too low to
warrant landfill gas collection and treatment, the need for such controls at sites 2 and 17
will be reevaluated at the remedial design phase. The DON will coordinate with the
County of Orange on design features that have the potential to impact the construction of
the Alton Parkway Extension, such as placement and design of perimeter gas migration
probes and design of features to protect Borrego Canyon Wash from erosion. Detailed
design specifications, performance evaluations, and schedules will be determined during
the remedial design phase. The U.S. EPA, DTSC, RWQCB, CIWMB, and the County of
Orange will have the opportunity to review the detailed design documents at this time.
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Table 9-1
Site 2 Cost-Estimate Summary for Alternative 3

Cost Category Capital Costs o&M’
Direct Costs
Capping (4 feet thick, ~ 22.74 acres) $1,042,600
Cut and Fill (154,800 bcy®) 537,900
Waste Consolidation (69,000 bcy) 949,700
Clear and Grub (~ 22.74 acres) 271,000
Site Drainage (including 3 drop structures, 7,500 If° of drainage 902,300

ditches, 13,000 If of riprap-lined channels, 2,000 If of earthen
berms, and 650 If down drains)

Abandonment of 6 existing groundwater monitoring wells 54,300
Off-Site Revegetation (~ 8 acres) 10,600
Test Pad (allowance) 14,200
Vadose Zone Monitoring Lysimeters (three 55-foot wells) 22,100
Perimeter Gas Migration Monitoring Probes (six 30-foot wells) 28,200
Sampling and Analysis 986,900
Professional Labor 251,800
Remedial Design 370,400
Subtotal Direct Costs 5,442,000
Indirect Costs 2,321,100 Included
Escalation’ 686,400 Included
Contingency® 1,689,900 Included
O&M Costs
Capping (5 years) 36,200
Monitoring (30 years) 1,637,200
Monitoring Reports (35 reports) 209,100
Postclosure Inspection and Maintenance (45 events) 58,900
Groundwater Monitoring Well Replacements 591,300
Lysimeter Replacements 114,300
Perimeter Monitoring Well Replacements 77,400
Maintenance of Perimeter Fence (~ 12,000 If') 99,800
Total Alternative 3' $10,139,400 $2,824,200
Notes:

& 0&M - operation and maintenance; costs are expressed in net present worth dollars based on annual
cash flow and a net 4.0 percent discount rate and represent total costs for the postclosure period
bcy — bank cubic yards

If — linear feet
escalation modifies the costs in the RACER database from January 1995 to the midpoint of the project

a 20 percent contingency has been added to cover cost increases that may occur as a result of
unforeseen conditions and changes that typically occur on remediation projects
total alternative costs reflect the net present worth as of July 1997

® a o o

-
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Table 9-2
Site 17 Cost-Estimate Summary for Alternative 3

Cost Category Capital Costs o&M*

Direct Costs

Capping (4 feet thick, ~ 9.6 acres) $456,500

Cut and Fill (63,000 bcy?) 161,900

Waste Consolidation (14,500 bcy) 130,000

Clear and Grub (~ 9.6 acres) 120,300

Site Drainage (4,400 If° gunite ditches, 1,800 cy® riprap- 187,400

lined channels, 900 If earthen berms)

Test Pad (allowance) 14,200

Off-Site Revegetation (~ 12 acres) 14,800

Perimeter Gas Migration Monitoring Wells (4 wells) 44,500

Sampling and Analysis (45 samples) 91,800

Professional Labor 142,100

Remedial Design 86,600
Subtotal Direct Costs 1,450,100
Indirect Costs 829,100 Included
Escalation® 182,400 Included
Contingency’ 492,300 Included
O&M Costs

Capping (5 years) $16,000

Monitoring (30 years) 1,496,900

Monitoring Reports (35 reports) 209,100

Postclosure Inspection and Maintenance (45 events) 58,900

Groundwater Monitoring Well Replacements 806,700

Lysimeter Replacements 107,000

Perimeter Gas Migration Well Replacements 173,400

Maintenance of Perimeter Fence (~ 12,000 1f) 99,800
Total Alternative 3° $2,953,900 $2,967,800

Notes:
a

® a o o

-

0O&M - operation and maintenance; costs are expressed in net present worth dollars based on
annual cash flow and a net 4.0 percent discount rate and represent total costs for the postclosure
period

bey — bank cubic yards

If - linear feet

¢y — cubic yard

escalation modifies the costs in the RACER database from January 1995 to the midpoint of the
project

a 20 percent contingency has been added to cover cost increases that may occur as a result of
unforeseen conditions and changes that typically occur on remediation projects

total alternative costs reflect the net present worth as of July 1997
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9.2 INSTITUTIONAL CONTROLS
Institutional controls are required to maintain the integrity of the caps by preventing
excavations; minimizing infiltration of surface waters; preventing land use that presents
unacceptable risk to human health and the environment due to residual contamination;
protecting groundwater monitoring equipment; and preserving access to the sites and
associated monitoring equipment for the DON and the FFA signatories. Such
institutional controls shall consist of lease/deed restrictions, MOUs, or other controls
mutually agreed to by the FFA signatories and agencies to which the property is being
transferred. The DON shall notify the U.S. EPA, DTSC, RWQCB, CIWMB, and the
LEA in the event of a transfer of Sites 2 and 17. Transferees of Sites 2 and 17 will be
required to notify the LEA and FFA signatories in the event of a significant land-use
change at Sites 2 and 17 so that issues related to postremediation land use at these sites
are managed appropriately.

9.2.1 Land-Use Control Restrictions
The institutional controls associated with Alternative 3 shall prohibit the following:

e residential use of the sites and construction of hospitals for humans, schools for
persons under 21 years of age, day care centers for children, or any permanently
occupied human habitation on the sites;

e construction of facilities, structures, or appurtenances; excavation; or any other
land-disturbing activity into or on the surface of the landfills that may affect the
drainage or increase erosion or infiltration unless prior approval is obtained
from the DON and the FFA signatories;

e construction of structures within 1,000 feet of the edge of the landfill without
prior approval of the DON (the DON intends to draft this restriction in a manner
that will ensure the prompt and reasonable exercise of judgment by the DON);

e planting deep-rooted plants that could threaten the integrity of the landfill cap;

e irrigating the surface of the landfill;

e exposing or extracting groundwater from the shallow or principal aquifer at Site 2
without prior approval of the DON;

¢ land-disturbing activity on lands adjacent to the landfill that may cause adverse
effects upon the landfill through erosion of the surface or diversion of off-site
surface water runoff onto the landfill, unless the land owner of the adjacent
property provides for mitigation of such adverse effects (e.g., through structural
drainage and erosion control measures such as diversion channels, riprap) and
obtains the prior approval of DON and FFA signatories (the DON intends to
draft this restriction in a manner that will ensure the prompt and reasonable
exercise of judgment by the DON); and

¢ the removal of or damage to security features (e.g., locks on monitoring wells)
or to monitoring equipment and associated pipelines and appurtenances.
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Institutional controls shall also be used to ensure that the DON and FFA signatories have
the right to enter and inspect the property, perform monitoring activities, ensure the
viability of the land-use control restrictions, and perform any additional response actions.

9.2.2 Land-Use Control Implementation and Certification Plan

The O&M Plan for Sites 2 and 17 required under Subparagraph 7.3(a)(17) of the FFA
shall include an attachment entitled Land-Use Control Implementation and Certification

Plan addressing the following elements:

e adescription and location of the sites, including a map; the approximate size of
the site; and a description of any chemicals of concern;

e the land-use control objectives and restrictions stated in the ROD,;

e the specific legal mechanism that will be used to achieve the ROD’s land-use
control objectives and restrictions;

e the required frequency for periodic inspection of the sites;

o identification of the entities responsible for carrying out the monitoring and
inspection;

o the methods for periodically certifying compliance with institutional controls
upon completion of inspections; and

e procedures for notifying the DON and FFA signatories in the event of a failure
to comply with land-use restrictions.

9.2.3 Environmental Restriction Covenant and Agreement

9.3

As noted in Section 7.2.1.4, DON and DTSC shall enter into good faith negotiations to
enter into an Environmental Restriction Covenant and Agreement. This agreement will
serve as the mechanism to implement the institutional controls for Sites 2 and 17. In
addition, DON shall include the same environmental restrictions in the deed between the
United States and the transferee(s). DTSC shall be identified in the deed as a covenantee.
The deed will be recorded in the Office of the County Recorder for the County of Orange.

MONITORING

Monitoring associated with Alternative 3 was discussed in Section 7.3.4. Tables 9-3
and 9-4 summarize the proposed monitoring frequency and sampling methods for
postclosure monitoring at Sites 2 and 17.

Perimeter soil gas migration monitoring probes will be installed at Sites 2 and 17 to
evaluate potential off-site migration of landfill gases. These probes will be designed and
installed in accordance with Title 27, CCR Section 20925, and will consider the planned
site reuse around the landfills. It is currently anticipated that soil gas and leachate will be
monitored at Site 2 using three new lysimeters and at Site 17 using three existing
lysimeters (Section 7.3.4). The lysimeter probes will be designed and installed in
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Table 9-3
Postclosure Monitoring for Site 2

Groundwater

Leachate

Landfill cap

Surface control
features/

Final grading
Revegetation

Site security

Monitoring wells
(9 existing)

Lysimeters
(3 new)

Visual
Settlement
monuments

Visual
Settlement
monuments

Visual

Visual

VOCs
Gross alpha/beta

Sulfate
Sulfide
Radium-226
Radium-228
Total radium
Total uranium

SVOoCs*
Herbicides
Pesticides/PCBs*
Total metals

VOCs
Alkalinity

Gross alpha/beta
Radium-226
Radium-228
Total radium
Total uranium

SVOCs
Total metals
NAS

NA

NA

NA

U.S. EPA Method 8260B
U.S. EPA Method 900.0

U.S. EPA Method 375 or 300

U.S. EPA Method 376

U.S. EPA Method 903.1
U.S. EPA Method 904.0
U.S. EPA Method 903.0
U.S. EPA Method 908.0

U.S. EPA Method 8270C
U.S. EPA Method 8151A

U.S. EPA Methods 8081/8082
U.S. EPA 6000/7000 Series

Methods

U.S. EPA Method 8260B
U.S. EPA Method 310.0

U.S. EPA Method 900.0
U.S. EPA Method 903.0
U.S. EPA Method 904.0
U.S. EPA Method 903.0
U.S. EPA Method 908.0

U.S. EPA Method 8270C

U.S. EPA 6000/7000 Series

Methods
NA

NA

NA

NA

Monitoring
Description Means Target Analyte Test Method Frequency
Landfill gas Perimeter probes  VOCs® U.S. EPA® Method T014 Quarterly until
(6 new) Fixed gases ASTM® Method D-3416 stabilized
Vadose zone gas  Soil probes on VOCs U.S. EPA Method T014 Semiannually 5 years
lysimeters Fixed gases ASTM Method D-3416 Annually 25 years
(3 new)

Semiannually 5 years
Annually 25 years

4 rounds minimum

Every 5 years

Semiannually 5 years
Annually 25 years

4 rounds minimum

Every 5 years

Quarterly until
stabilized

Quarterly until
stabilized

Quarterly until
revegetated

Annually thereafter
Semiannually 5 years
Annually 25 years

(table continues)
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Table 9-3 (continued)

Notes:
a

- o o o o

VOC ~ volatile organic compound

U.S. EPA — United States Environmental Protection Agency
ASTM — American Society for Testing and Materials

SVOC - semivolatile organic compound

PCB - polychlorinated biphenyl!

NA — not applicable

accordance with 27 CCR 21160 requirements. At Sites 2 and 17, it is anticipated that
groundwater monitoring will be performed using existing wells as described in
Alternative 2 (Section 7.2.3) plus additional wells as identified at the remedial design
phase. The proposed locations of perimeter soil gas migration monitoring probes,
lysimeters, and monitoring wells for Sites 2 and 17 are shown on Figures 7-2 and 7-3,
respectively. The number and location of lysimiters, perimeter soil gas migration
monitoring probes, and groundwater monitoring wells will be finalized during remedial

design.

Monitoring cap integrity and the effectiveness of runoff controls and revegetation will
take place quarterly following placement and after major storm events until the site
stabilizes and complete revegetation occurs. Settlement will be monitored by a visual
inspection of the cover system for cracks, eroded areas, surface irregularities, and
localized depressions and by surveying existing and new settlement monuments. The
settlement monuments will be protected and maintained throughout the postclosure
maintenance period. It is assumed that annual mowing will be undertaken as necessary
for the first 5 years to facilitate inspection of the cap and surface control features.
Mowing will be discontinued at that time to allow revegetation of the landfill cap with

coastal sage.

Monitoring results would be submitted within 90 days of the sampling event to the
U.S. EPA, RWQCB, CIWMB, DTSC, and LEA. Landfill gas migration sampling results
will also be submitted to SCAQMD. Changes in monitoring frequency (e.g., from
semiannually to annually) would require approval of these same agencies.

During the Phase II RI, lysimeters were installed at Site 17. However, it was not possible
to purge the volume of distilled water used to set the lysimeters. Therefore, no soil
moisture samples were collected. If detailed design evaluation shows that lysimeters are
impractical or if leachate collection continues to fail due to lack of soil moisture, DON

may request that this monitoring be discontinued.

Upon review of the monitoring reports, the DON may need to implement remedial
actions if landfill contaminants are increasing in concentration or migrating beyond their
current locations. If contamination is confirmed, the DON will immediately notify the
U.S. EPA, RWQCB, CIWMB, DTSC, LEA, and the current property owner(s). In
addition, the DON would prepare and submit a remedial action plan to these entities.
Remedial actions may include resampling, continued monitoring, increased frequency of
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Table 9-4
Postclosure Monitoring for Site 17

lysimeters
(3 existing)

Fixed gases

ASTM Method D-3416

Monitoring
Description Means Target Analyte Test Method Frequency
Landfill gas Perimeter probes VOCs® U.S. EPA® Method T014 Quarterly until
(6 new) Fixed gases ASTM* Method D-3416 stabilized
Vadose zone gas  Soil probes on VOCs U.S. EPA Method T014 Semiannually 5 years

Annually 25 years

Groundwater Monitoring wells VOCs U.S. EPA Method 8260B Semiannually 5 years
(3 existing) Annually 25 years
Gross alpha/beta U.S. EPA Method 900.0 4 rounds minimum
Sulfate U.S. EPA Method 375 or 300
Sulfide U.S. EPA Method 376
SVOCs* U.S. EPA Method 8270C Every 5 years
Herbicides U.S. EPA Method 8151A
Pesticides/PCBs®  U.S. EPA Methods 8081/8082
Total metals U.S. EPA 6000/7000 Series
Methods
Leachate Lysimeters VOCs U.S. EPA Method 8260B Semiannually 5 years
(3 existing) Annually 25 years
SVOCs U.S. EPA Method 8270C Every 5 years
Total metals U.S. EPA 6000/7000 Series
Methods
Landfill cap Visual NAf NA Quarterly until
Settlement stabilized
monuments
Surface control Visual NA NA Quarterly until
features/ Settlement stabilized
Final grading monuments
Revegetation Visual NA NA Quarterly until
revegetated
Annually thereafter
Site Security Visual NA NA Semiannually 5 years
Annually 25 years
Notes:
# VOC - volatile organic compound
® U.S. EPA - United States Environmental Protection Agency
¢ ASTM - American Society for Testing and Materials
¢ SVOC - semivolatile organic compound
¢ PCB - polychlorinated biphenyl
" NA-not applicable
Final Interim Record of Decision — OU-2B Landfill Sites 2 and 17, MCAS El Toro page 9-9

04/05/00 10:14 AM rkm |:\word_processing\reports\cto135vrodisites 2&17\final interim\2000042j.doc




Date: 04/14/00

Section 9 Selected Remedy

9.4

monitoring, installation and sampling of additional monitoring equipment, or additional
remediation measures. Significant changes (changes that significantly alter the scope,
performance, or cost of a component of the remedy) will also need to be addressed in an
Explanation of Significant Differences. If fundamental changes to the initial remedy are
required, a ROD amendment will be issued. Specific remedial actions would be
evaluated at the time of monitoring.

Periodic reviews, involving a detailed analysis of the monitoring data, would be
conducted to determine the adequacy of the remedy and whether additional or less
monitoring would be required. As required by CERCLA Section 121(c), the periodic
reviews would occur at least every 5 years. Results of the periodic review would be

documented in a summary report.

RADIOLOGICAL SURVEY

As discussed in Section 5.6, the DON has decided to perform a radiological survey of
Sites 2 and 17. Based on survey results, radiological sampling may also be required. The
DON intends to start remedial design of the landfill cap for Sites 2 and 17 prior to
completion of the radiological survey. However, remedial action (e.g., construction of
the landfill cap) will not take place until the survey/sampling is complete and the data
have been evaluated to determine potential impact on the remedial design. Should the
evaluation show that the selected remedy needs to be modified to address radiological
contamination, the modification will be presented in the final ROD.
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Section 10
STATUTORY DETERMINATIONS

Under CERCLA, DON’s primary responsibility is to undertake remedial actions that achieve
adequate protection of human health and the environment. In addition, Section 121 of CERCLA
establishes several other statutory requirements and preferences. These specify that when
complete, the selected remedial action must comply with ARARs established under federal and
state laws unless a statutory waiver is justified. The selected remedy also must be cost-effective
and use permanent solutions and alternative treatment technologies to the maximum extent
practicable. Finally, the statute includes a preference for remedies that, as their principal
element, permanently and significantly reduce the volume, toxicity, or mobility of hazardous
waste. The following sections discuss how the selected remedy meets these statutory
requirements and preferences. Complete discussions are found in the FS reports for Sites 2

and 17 (BNI 1997¢,d).

Note: Tables are located at the end of this section.

10.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

RAOs for the landfill sites were concerned primarily with limiting future migration of
contaminants and preventing exposure to landfill wastes (at Sites 2 and 17) and
contaminated groundwater (at Site 2). The selected remedy protects human health and
the environment by assuring the continued isolation of the wastes at the site. At the time
of the RI, direct exposure to landfill wastes was possible at Sites 2 and 17 because some
landfill wastes were exposed in the washes. A removal action was subsequently
performed to remove these wastes. However, capping and drainage controls are
necessary to reduce the possibility of future erosion into landfill materials. Groundwater
is not used for domestic purposes or for irrigation at either landfill site. Land-use
restrictions will be used to prohibit the use of impacted groundwater from beneath Site 2.
Exposure to contaminated subsurface soils and waste material will be controlled through
fencing, capping, and land-use restrictions. Drainage controls will be used to prevent
erosion. There are no short-term threats associated with the selected remedy that cannot
be readily controlled. In addition, no adverse cross-media impacts are expected from the

remedy.

10.2 COMPLIANCE WITH ARARs

The selected remedial action must comply with ARARs established under federal and
state laws unless a statutory waiver is justified. Section 121(e) of CERCLA, USC
Section 9621(e), states that no federal, state, or local permit is required for remedial
actions conducted entirely on-site. Any action that takes place off-site is subject to the
full requirements of the federal, state, and local regulations. The chemical-, location-,
and action-specific ARARs for the selected remedy for Sites 2 and 17 are presented in
Tables 10-1, 10-2, and 10-3, respectively, and discussed below (all tables are placed at the

end of this section).
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10.2.1 Chemical-Specific ARARs

Chemical-specific ARARs are health- or risk-based numerical values or methodologies
that, when applied to site-specific conditions, establish the acceptable amount or
concentration of a chemical that may be found in, or discharged to, the ambient
environment. If a chemical has more than one cleanup level, the most stringent level will
be identified as an ARAR for this remedial action. The selected remedial action can be
implemented to comply with chemical-specific ARARs. Chemical-specific ARARs are
discussed below by medium.

10.2.1.1 GROUNDWATER

Soil is the only medium of concern at Site 17. At this time, based on available data,
groundwater is not a medium of concern at Site 17 and there is no need for a remedial
action for groundwater. This decision is based upon the investigation results that
characterized the nature and extent of contamination and the risk assessment performed

for Site 17.

Because groundwater is not a medium of concern at Site 17, there are no cleanup goals
for groundwater at Site 17 and groundwater protection standards (e.g., 22 CCR 66264.94)
are not ARARs for the remedial action at Site 17. Cleanup goals for Site 2 groundwater
and ARARs associated with groundwater cleanup at Site 2 will be presented in the final
ROD. Although future releases are not expected to occur, detection monitoring will be
performed at Sites 2 and 17 to detect a release of chemical constituents entering the
groundwater from materials present in the vadose zone. Section 10.2.3 discusses action-

specific ARARs governing groundwater monitoring.

10.2.1.2 SOIL CHEMICAL-SPECIFIC ARARs

A hazardous waste determination is needed for any contaminated soil generated from
remedial actions prior to accumulation and/or disposal, unless this soil is being
consolidated within the same landfill site. Consolidation within the landfill does not

constitute “placement.”

10.2.1.3 AIR CHEMICAL-SPECIFIC ARARs
No federal air chemical-specific ARARs were identified for remedial action at the landfill
sites. State ARARs include Title 27 CCR 20921 and substantive requirements of
SCAQMD rules.

Title 27 CCR 20921(a)(1), (2), and (3) requirements for landfill gas monitoring are
applicable for Sites 2 and 17. Air chemical-specific requirements are as follows.

e The concentration of methane gas must not exceed 1.25 percent of the volume
in air within on-site structures.

e The concentration of methane gas migrating from the landfill must not exceed
5 percent by volume in air at the facility property boundary.
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e Trace gases must be controlled to prevent adverse acute and chronic exposure to
toxic and/or carcinogenic compounds.

Title 27 CCR 20921 (a)(1), (2), and (3) are evaluated in Table 10-1. SCAQMD rules are
evaluated in Table 10-3 and discussed in Section 10.2.3.

10.2.2 Location-Specific ARARs

Location-specific ARARSs are restrictions on the concentrations of hazardous substances
or on the conduct of activities solely because they are in specific locations. Special
locations include floodplains, wetlands, historic places, and sensitive ecosystems or
habitats. The selected remedial action can be implemented to comply with location-
specific ARARs.

The substantive provisions of the following requirements were identified as the most
stringent of the potential federal and state location-specific ARARs for remedial actions

at Sites 2 and 17:
¢ Title 22 CCR 66264.18(b) (Hazardous Waste Control Act);

e 40 CFR Part 6, 6.302 and Appendix A (excluding Sections 6{a][2], 6[a][4], and
6[a][6]) (Executive Order 11988 Protection of Floodplains);

e 16 USC 469(a)(1) (National Archaeological and Historical Preservation Act);
e 16 USC 106 1536(a) (Endangered Species Act of 1973);

e 16 USC 703 (Migratory Bird Treaty Act of 1972); and

e California Fish and Game Code Sections 1601, 1603, 1908, 2080, and 3005(a).

Site 2 is located within a 100-year floodplain. Executive Order 11988 (Protection of
Floodplains) (40 CFR 6, Appendix A, excluding Sections 6[a][2], [4], and [6];
40 CFR 6.302) requires that actions taken within floodplains should avoid adverse
effects, minimize potential harm, and restore and preserve natural and beneficial values.
Certain activities under Alternative 3, primarily the construction of a landfill cap and
installation of monitoring equipment, will occur within the 100-year floodplain. None of
the activities planned for the site should have adverse impacts on the floodplain.

Table 10-2 lists several historical and cultural resource protection laws applicable to the
remedial actions being taken at Sites 2 and 17. Based on the scope of the proposed
remedial actions for these sites, it is not expected that any buildings or landmarks would
be impacted. However, Phase I cultural resources surveys are needed if remedial
activities take place in areas that have not been surveyed for prehistoric and historic

cultural resources.

Table 10-2 also lists federal requirements for the protection of threatened and endangered
species and migratory birds that are potential ARARs for CERCLA actions at MCAS
El Toro. Special-status plants and animals in the vicinity of MCAS El Toro are listed in
Section 3 of the Site 2 and 17 Rl reports (BNI 1997¢,d).
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The ecological risk assessment found that Sites 2 and 17 are located in an area managed
as a natural resources conservation area where several species of wildlife, including the
California gnatcatcher (a federally threatened species) are known to use the coastal sage
scrub habitat. A biological assessment conducted during the Phase II RI identified
sensitive habitats at Sites 2 and 17. Site 2 is presently providing nesting and foraging
habitat for one breeding pair of California gnatcatchers. Site 17 is providing nesting and
foraging habitat for two breeding pairs of California gnatcatchers.

State location-specific ARARs identified for the landfill sites are those portions of the
State of California Fish and Game Code that provide for the general protection and
conservation of fish and wildlife resources, the protection of endangered or rare species,
and the prevention of illegal take of birds and mammals. Specific citations are provided

in Table 10-2.

10.2.3 Action-Specific ARARs

Action-specific ARARs are technology- or activity-based requirements or limitations for
remedial activities. These requirements are triggered by the particular remedial activities
conducted at the site. Action-specific ARARs for the selected alternative are presented in
Table 10-3 and include landfill closure and postclosure requirements, monitoring
requirements, waste-generating requirements, and requirements for the control of fugitive

dust.

Landfill closure and postclosure requirements are contained in 40 CFR 28, Title 22 CCR,
and Title 27 CCR. Because the landfills addressed in this ROD ceased operation prior to
the effective date of any of these three sets of similar but not identical regulations, they
are not “applicable” ARARs. Therefore, DON reviewed them to determine whether any
of the regulations were potentially “relevant and appropriate” ARARs. Because these
regulations contain overlapping requirements, the FS reports for Sites 2 and 17 each
contained a table that compared 40 CFR 258, Title 22 CCR, Title 14 CCR, and Title 23
CCR and identified the most stringent, or controlling, ARARs. The purpose of this table
was to facilitate identification of ARARs for remedial design/remedial action. When
federal and state regulations were considered to be equally stringent, federal regulations
were selected as controlling ARARs. This table contained in the FS reports has been
updated to reflect the promulgation of Title 27 CCR and repeal of portions of Titles 14
and 23, and is reproduced here as Table 10-4. The controlling action-specific ARARs are

also identified in Table 10-4.

A groundwater detection monitoring program will be implemented for Sites 2 and 17 as
required by 27 CCR 20080(g). The monitoring program will meet the substantive
requirements of 27 CCR 21090(c)(3); 27 CCR 20380(a), (d), and (¢); and 27 CCR 20420.
Evaluation monitoring will be performed in accordance with 27 CCR 20425 if there is
measurably significant evidence of a release during the detection monitoring program.

Wastes (e.g., drill cuttings, well purge water) will be generated as a result of the
installation of monitoring wells. Wastes generated during remedial activities will be
characterized to determine available disposal options. If the wastes are determined to be
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hazardous, they will be regulated as hazardous waste under RCRA (42 USC 9601) and
California’s hazardous waste regulations (Title 22 CCR, Division 4.5 [Hazardous Waste
Control Act]), and hazardous waste generator requirements, including those for
accumulation and container storage, and disposal requirements may apply.

Although local rules are not ARARs, monitoring wells will be constructed in a manner
consistent with Orange County Code, Article 2 (Construction and Abandonment of Water
Wells). Nonhazardous wastes will be disposed of appropriately.

Grading and excavation activities for consolidation and cap installation at all landfill sites
have the potential to create discharges of fugitive dust that must be managed to comply
with the SCAQMD rules. Substantive portions of SCAQMD Rules 401, 403, and 1150
are action-specific ARARs for remedial action at the landfill sites. Rules 401 and 403
require that fugitive dust emissions be controlled during grading, excavation, and earth-
moving activities. SCAQMD Rule 1150 requires that an Excavation Management Plan
be developed prior to excavation of landfill materials. While the plan itself is considered
administrative in nature, the DON will address substantive provisions of this regulation
during the remedial design/remedial action phase.

State statutes that have been accepted by DON as ARARs for implementing institutional
controls and entering into an Environmental Restriction Covenant and Agreement with
DTSC include substantive provisions of the California Civil Code Section 1471 and the
Health and Safety Code (HSC) Sections 25202.5, 25222.1, 25232(b)(1)(A) through (E),
and 25233(c).

The substantive provisions of Civil Code Section 1471 are the following general narrative
standard: “. . . to do or refrain from doing some act on his or her own land . . .
where . . . : (c) Each such act relates to the use of land and each such act is reasonably
necessary to protect present or future human health or safety or the environment as a
result of the presence on the land of hazardous materials, as defined in Section 25260 of
the Health and Safety Code.” This narrative standard would be implemented through
incorporation of restrictive environmental covenants in the deed at the time of transfer.
These covenants would be recorded with the Environmental Restriction Covenant and

Agreement and run with the land.

The substantive provisions of HSC Section 25202.5 are the general narrative standard to
restrict “present and future uses of all or part of the land on which the . . . facility . . . is
located . . . .” These substantive provisions will be implemented by incorporation of
restrictive environmental covenants in the Environmental Restriction Covenant and
Agreement at the time of transfer for purposes of protecting present and future public

health and safety.

Actual land-use restriction requirements are set forth in HSC subparagraphs
25232(b)(1)(A) through (E). These include prohibitions on construction of residences,
hospitals for humans, schools for persons under 21 years of age, day care centers, or any
permanently occupied human habitation on hazardous waste property. HSC paragraph
25233(c) sets forth substantive criteria for granting variances from the uses prohibited in
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10.3

HSC subparagraphs 25232(b)(1)(A) through (E) based upon specified environmental and
health criteria.

HSC 25222.1 provides the authority for the state to enter into voluntary agreements to
establish land use covenants with the owner of property. The HSC Section 25222.1 Land
Use Covenant Agreement, itself, is in the form of an agreement, and this procedural form
does not qualify as a legally binding “applicable or relevant and appropriate” requirement
under CERCLA because it is administrative (procedural) in nature. The substantive
provision of HSC 25222.1 is the general narrative standard: “restricting specified uses of
the property.” DON will comply with the substantive requirements of HSC 25222.1 by
incorporating CERCLA use restrictions, which are also consistent with the substantive
requirements of HSC Subparagraph 25232(b)(1)(A) through (E) and HSC Paragraph
25233(c), into DON’s deed of conveyance in the form of restrictive covenants under the
authority of Civil Code 1471. The substantive provisions of HSC 25222.1 may be
interpreted in a manner that is consistent with the substantive provisions of Civil Code
Section 1471. The covenants would be recorded with the deed and run with the land.

In addition to being implemented through the Environmental Restriction Covenant and
Agreement between the DON and DTSC, the appropriate and relevant portions of the
California HSC Sections 25202.5, 25221.1, 25230, 25232, and 25233, and Civil Code
Section 1471 shall also be implemented through the deed between the DON and the

transferee.

U.S. EPA does not agree with the DON and DTSC that the sections of the California
Civil Code and HSC cited above are ARARs. These state regulations fail to meet the
criteria for ARARs pursuant to U.S. EPA guidance, i.e., they are administrative, not
substantive, requirements that establish a discretionary way to implement land-use
restrictions. However, while U.S. EPA does not agree that these state regulations require
the DON to enter into a land-use covenant with DTSC, U.S. EPA believes that, if
necessary for the protection of human health and the environment, it may be appropriate
for the facility to elect to enter into an enforceable written agreement with DTSC to

enforce land-use restrictions at a site.

COST-EFFECTIVENESS

Alternative 3, the selected remedy, has been determined to provide overall effectiveness
proportional to its costs; it is therefore considered cost-effective. The order-of-magnitude

net present worth is estimated as follows.

e  $13 million for Site 2. This includes capital costs of $10.1 million and O&M
and monitoring costs of $2.8 million.

e $5.9 million for Site 17. This includes capital costs of $3.0 million and O&M
and monitoring costs of $3.0 million.

The estimated costs of the selected remedy are less than the costs associated with the
other alternatives that involve more complex landfill cap designs. As discussed in the
summary of the comparative analysis of alternatives, Alternative 3 effectively provides
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10.4

10.5

the same level of protection to human health and the environment as Alternatives 4 and 5.
As a result, the additional costs associated with the construction of a more complex cap
are unwarranted. All of the technologies included in the remedy are readily
implementable and have been widely used and demonstrated to be effective.

UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE
TREATMENT TECHNOLOGIES (OR RESOURCE RECOVERY
TECHNOLOGIES) TO THE MAXIMUM EXTENT PRACTICABLE

DON, DTSC, and RWQCB have determined that the selected remedy represents the
maximum extent practicable to which permanent solutions and alternative treatment
technologies can be used in a cost-effective manner for the landfill sites. Of all the
alternatives that are protective of human health and the environment and comply with
ARARs, DON and the state have determined that this selected remedy is the one that
provides the best balance of tradeoffs among short-term effectiveness, long-term
effectiveness and permanence, implementability, and cost. The selected remedy is
expected to be permanent and effective over the long term as long as routine maintenance
of the fence, cap, and erosion control features is performed; land-use restrictions are

enforced; and monitoring is continued.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

The selected remedy is protective of human health and the environment, complies with
federal and state requirements that are legally applicable or relevant and appropriate to the
remedial action, and is cost-effective. This remedy utilizes permanent solutions and
alternative treatment technologies to the maximum extent practicable for this site.
However, because treatment of the principal threats of the site was not found to be
practicable, this remedy does not satisfy the statutory preference for treatment as a
principal element of the remedy. The size of the landfills and the fact that there are no
on-site hot spots that represent the major sources of contamination preclude a remedy in
which contaminants could be excavated and treated effectively.
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Table 10-1
Chemical-Specific ARARs® for Selected Remedy

Action/Requirement Citation ARAR Determination Comments

Resource Conservation and Recovery Act®

TCLP® regulatory levels; persistent and Title 22 CCR, 66261.21, Applicable (only if While it is not anticipated that any RCRA®

bioaccumnulative toxic substances TTLCs and 66261.22(a)(1), hazardous waste is hazardous wastes will be generated as a result of

STLCs®. Defines characteristics to be used to 66261.23, generated) this remedial action, in the event that wastes are

determine if waste is RCRA hazardous waste. 66261.24(a)(1), and generated (e.g., drill cuttings from monitoring well
66261.100

construction) generator requirements (i.e.,
hazardous waste determinations) will be applicable.
Cal-EPA" Department of Toxic Substances Control

Defines characteristics to be used to determine if 22 CCR 66261.22(a)(3)  Applicable (only if While it is not anticipated that any non-RCRA
waste is non-RCRA hazardous waste. and (4), 66261.24(a)(2)  hazardous waste is hazardous wastes will be generated as a result of
to (a)(8), 66261.101, generated) this remedial action, in the event that such wastes
66261.3(a)(2)(C), or are generated (e.g., drill cuttings from monitoring
66261.3(a)(2)(F) well construction) generator requirements (i.e.,
hazardous waste determinations) will be applicable.
California Integrated Waste Management Board"

Landfill Gas Control. Requires that landfill gases 27 CCR 20921(a)(1), (2), Relevant and appropriate
are controlled during periods of closure and and (3) and 21160(b)
postclosure maintenance such that: 1) the

concentration of methane does not exceed

1.25 percent of the volume in air within on-site

structures; 2) the concentration of methane gas

migrating from the landfill must not exceed

S percent by volume in air at the facility property

boundary or an alternative boundary in accordance

with 27 CCR 20925; and 3) trace gases shall be

controlled to prevent acute and chronic exposure to

toxic and/or carcinogenic compounds.

Substantive requirements pertaining to landfill gas
control and monitoring are relevant and appropriate.
Potential gas migration will be monitored using
perimeter landfill gas probes.

Period of control must continue for 30 years or until
it can be demonstrated that there is no potential for

gas migration beyond the property boundary or into
on-site structures.

(table continues)

3/23/2000 1:19 PM gxq t:\word_processing\reportsictot35irodisites 2&17\final interim\tab104.doc

( ( {




6-0] abed

Table 10-1 (continued)

Notes:
Z ARAR - applicable or relevant and appropriate requirement

Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the
reader. Listing the statutes and policies does not indicate that the Department of the Navy accepts the entire statutes or policies as potential

ARARs. Specific potential ARARSs are addressed in the table below each general heading; only substantive requirements of the specific
citations are considered potential ARARs.

TCLP — toxicity characteristics leaching procedure
TTLC — total threshold limit concentration

STLC - soluble threshold limit concentration

CCR - California Code of Regulations

RCRA — Resource Conservation and Recovery Act
Cal-EPA - California Environmental Protection Agency

T ™ o a o

Many potential action-specific ARARs contain chemical-specific limitations and are addressed in the action-specific ARAR tables.
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Table 10-2

Location-Specific ARARs® for Selected Remedy

Location/Requirement

Citation

ARAR Determination

Comments

Hazardous Waste Control Act®

Facility within 100-year floodplain must be
designed, constructed, operated, and maintained to
avoid washout.

FEDERAL

22 CCR® 66264.18(b)

Executive Order 11988, Protection of Floodplains®

Actions taken within a floodplain should avoid
adverse effects, minimize potential harm, and
restore and preserve natural and beneficial values.

40 CFR? 6, Appendix A;
excluding Sections
6(a)(2), 6(a)(4), 6(a)(6);
40 CFR 6.302

National Archaeological and Historical Preservation Act’

Regulates alteration of terrain caused by a federal
construction project or federally licensed activity or
program within an area where action may cause
irreparable harm, loss, or destruction of significant
artifacts. The responsible official or the Secretary
of the Interior is authorized to undertake data and
preservation.

Endangered Species Act of 1973°

Protects critical habitat upon which endangered
species or threatened species depend. Requires the
lead agency to identify whether a threatened or
endangered species, or its critical habitat, will be
affected by a proposed response action. If so, the

Substantive requirements
of 36 CFR 65, 40 CFR
6.301(3), 16 USC*
Section 469

16 USC 1536(a),
50 CFR 402

Relevant and appropriate
for Site 2

Relevant and appropriate
for Site 2

Applicable

Applicable

The Site 2 landfill is located within the 100-year
floodplain. The landfill cap and erosion control
features will be designed, constructed, operated,
and maintained to avoid washout.

As indicated above, the Site 2 landfill is located
within the 100-year floodplain. The landfill cap
and erosion control features will be designed to
avoid adverse effects to the ability of Borrego
Canyon Wash and the man-made channel that
bisects the control portion of the landfill to carry
flood waters.

Construction on previously undisturbed land would
require an archaeological survey of the area. Data
recovery and preservation would be required if
significant archaeological or historical artifacts
were found on site.

Sites 2 and 17 are located in an area that supports a
federally threatened species or habitat. Each site
supports one or more breeding pair of California
gnatcatchers (T)'. Natural resource/habitat
mitigation measures will be coordinated with the
U.S. Fish and Wildlife Service.
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Table 10-2 (continued)

Location/Requirement

Citation ARAR Determination

Comiments

agency must avoid the action or take appropriate
mitigation measures so that the action does not
affect the species or its critical habitat.

Migratory Bird Treaty Act of 1972°

Protects almost all species of native migratory birds
in the U.S. from unregulated “take,” which can
include poisoning at hazardous waste sites.

California Fish and Game Code

Prohibits the taking of birds and mammals,
including the taking by poison.

Provides requirements for construction that will
change the natural flow, use material from
streambeds, or result in disposal into designated
waters.

Projects within the state shall not jeopardize the
existence of any endangered or threatened species
of result in the destruction or adverse modification
of habitat essential to the species, if there are
reasonable and prudent alternatives available
consistent with preserving the species that its
habitat which would prevent jeopardy.

No person shall import, export, take, possess, or sell
any endangered or threatened species or part or
product thereof.

16 USC Section 703 Relevant and appropriate

STATE

California Fish and Game Procedural aspects not

Code Section 3005 ARARsS; certain
substantive provisions of
Sections 3005(a)
pertaining to take of birds
or mammals with
poisonous substance are
applicable.

California Fish and Game

Code Sections 1601 and

1603

Substantive provisions of
Sections 1601 and 1603
pertaining to streambed
alteration are applicable
for Site 2.

California Fish and Game Applicable
Code Section 1900, 1908,
2053, and 2080

The remedial action addresses consolidation and
capping. Therefore, contaminant exposure to
migratory birds will be eliminated. However, under
existing conditions a potential risk to migratory
birds exists.

The selected remedy will prevent “take” of birds
and mammals by containing contaminants and
severing the pathway of exposure to contaminated
soil.

The substantive technical standard of Sections 1601
and 1603 to “not substantially adversely affect an
existing wildlife resource” are potential ARARs for
streambed alteration at Site 2.

Site 2 provides habitat and supports one breeding
pair of California gnatcatchers. Site 17 provides
habitat and supports two breeding pairs of
California gnatcatchers. Actions to be taken as part
of the remedial alternative are not expected to have
any long-term impacts on threatened or endangered
species. Coastal sage scrub will be allowed to
reinvade the landfill cap.
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Table 10-2 (continued)

Notes:
Z ARAR - applicable or relevant and appropriate requirement

Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARSs for the convenience of the
reader. Listing the statutes and policies does not indicate that the Department of the Navy accepts the entire statues or policies as potential

ARARs. Specific potential ARARs are addressed in the table below each general heading; only substantive requirements of the specific
citations are considered potential ARARs.

CCR - California Code of Regulations
CFR - Code of Federal Regulations
USC - United States Code

T — threatened

- o a 0
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Table 10-3

Action-Specific ARARs® for Selected Remedy

Action/Requirement Citation ARAR Determination Comments
FEDERAL
Resource Conservation and Recovery Act, 42 USC" 6901 et seq.©
On-site waste generation. Person who generates 22 CCR? 66262.10(a), Applicable Applicable for any operation where waste is
waste shall determine whether that waste is a 60262.11 generated. The determination of whether wastes
hazardous waste. generated during remedial activities (e.g., soil
cuttings from well installations) are hazardous will
be made at the time the wastes are generated.
Hazardous waste accumulation. Generator may 22 CCR 66262.34 Applicable Substantive requirements are applicable for

accumulate waste on-site for 90 days or less or must
comply with requirements for operating a storage
facility.

Landfill Closure and Postclosure Requirements

General performance standard requires elimination
of need for further maintenance and control;
elimination of postclosure escape of hazardous
wastes, hazardous constituents, leachate,
contaminated runoff, or hazardous waste
decomposition products.

If waste is to remain in a unit, the unit shall be

compacted before any portion of the final cover is
installed.

The final cover shall accommodate lateral and
vertical shear forces generated by the maximum
credible earthquake so that the integrity of the cover
is maintained.

22 CCR 66264.111
except as it cross-
references procedural
requirements such as
preparation and submittal
of closure plans and other
notifications

22 CCR 66264.228(e)(1) Relevant and appropriate

Relevant and appropriate

22 CCR 66264.310(a)(5) Relevant and appropriate

accumulation of wastes for less than 90 days if the
waste is hazardous and is stored on-site. The
determination of whether wastes generated during
remedial activities (e.g., soil cuttings from well
installations) are hazardous will be made at the time
the wastes are generated. Storage of wastes for
greater than 90 days is not pertinent to the RAs°.

Substantive provisions are relevant and appropriate.

Substantive requirements pertaining to compaction
prior to placement of a final cover are relevant and
appropriate for this response action.

Substantive requirements of 22 CCR
66264.310(a)(5) are relevant and appropriate for

this response action and are the controlling ARARs
pertinent to seismic design.
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Table 10-3 (continued)

Action/Requirement

Citation ARAR Determination

Comments

The final cover shall be designed to prevent the
downward entry of water into the closed landfill
throughout a period of at least 100 years.

Maintain the integrity and effectiveness of the final
cover, including making repairs to the cap as
necessary to correct the effects of settling,
subsidence, erosion, or other events throughout the
postclosure period.

Protect and maintain surveyed benchmarks
throughout the postclosure period.

22 CCR 66264.310(a)(1) Relevant and appropriate

22 CCR 66264.310(b)(1) Relevant and appropriate

22 CCR 66264.310(b)(S) Relevant and appropriate

Substantive requirements are relevant and
appropriate.

Substantive requirements are relevant and
appropriate.

Substantive requirements pertaining to benchmark
maintenance are relevant and appropriate.

STATE

State Water Resources Control Board and Regional Water Quality Control Board

Stormwater Runoff Controls. Prior to closure,
inactive waste management units must comply with
the substantive requirements for eliminating most
nonstormwater discharges, developing and
implementing a stormwater pollution prevention
plan, and performing monitoring of stormwater
discharges.

Waste management units that are going through final
closure, with 5 acres of disturbance or more, must
comply with the substantive requirements for
eliminating most nonstormwater discharges,
developing and implementing a stormwater pollution
prevention plan, and performing monitoring to
stormwater discharges.

SWRCB' Order No. 91-
13-DWQ), as amended by
Order No. 92-12-DWQ
(General Industrial Storm
Water Permit)

Relevant and appropriate

SWRCB Order No.
92-08-DWQ (General
Construction Activity
Storm Water Permit)

Relevant and appropriate

Permits are administrative in nature and are thus not
considered ARARs. However, the substantive
requirements of the stormwater pollution prevention
program outlined in the general permit are
considered relevant and appropriate and will be
incorporated into the RD* documents and
implemented during the RA. A separate stormwater
pollution prevention plan will not be prepared.

Permits are administrative in nature and are thus not
considered ARARs. However, the substantive
requirements of the stormwater pollution prevention
program outlined in the general permit are
considered relevant and appropriate and will be
incorporated into the RD documents and
implemented during the RA. A separate stormwater
pollution prevention plan will not be prepared.

3/23/2000 1:20 PM gxg l:\word_processing\reports\cto135rodisites 2&17\final interimtab103.doc

¥

(

(table continues)




G1-0| obed

Table 10-3 (continued)

Action/Requirement Citation ARAR Determination Comments

Persons responsible for discharges at units which 27 CCR 20080(g) Applicable Applicable to establishment of a detection

were closed, abandoned, or inactive on or before groundwater monitoring program.

November 27, 1984 may be required to develop and

implement a monitoring program in accordance with

Article 1, Subchapter 3, Subdivision 1 (27 CCR

20380 et seq.).

Maintain monitoring systems and monitor 27 CCR 21090(c)(3) Relevant and appropriate  Substantive requirements of 27 CCR 21090(c)(3)

groundwater, surface water, and the unsaturated zone pertaining to postclosure groundwater and leachate

in accordance with applicable requirements of monitoring requirements are relevant and

Article 1, Subchapter 3, Chapter 3, Subdivision 1 (27 appropriate and are the controlling ARARs for this

CCR 20380 et seq.). response action.

Establishes monitoring requirements for waste 27 CCR 20380(a), (d), Relevant and appropriate  Relevant and appropriate as referenced by 27 CCR

management units. and (e) 20080(g) and 27 CCR 21090(c)(3).

Requires that a discharger establish a detection 27 CCR 20385(a)(1), and Relevant and appropriate A detection monitoring program will be established

monitoring program and institute evaluation (a)(2) at Sites 2 and 17. Evaluation monitoring will be

monitoring whenever there is measurably significant performed if there is measurably significant

evidence of a release. evidence of a new release.

Groundwater monitoring system design and 27 CCR 20415(e)}(1) and Relevant and appropriate  Substantive requirements pertaining to engineering

operation. 13 certification and groundwater monitoring are
relevant and appropriate.

Provides minimum requirements for a groundwater 27 CCR 20420 Relevant and appropriate  Substantive portions (as referenced by 27 CCR

detection monitoring program. 20080[g] and 27 CCR 21090[c][3]) are applicable
and will be used as the basis of the groundwater
detection monitoring program.

Evaluation monitoring is required whenever there is 27 CCR 20425 Relevant and appropriate 27 CCR 20425 is applicable (as referenced by

measurably significant evidence of a release during a 27 CCR 20080[g] and 27 CCR 21090{c]{3]) for

detection monitoring program. performing evaluation monitoring if there is
significant evidence of a release.

A discharger shall remediate releases from the waste 27 CCR 20430 Relevant and appropriate

management unit that affect water quality.

Relevant and appropriate in the event that detection
and evaluation monitoring show evidence that a new
release has occurred.
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Table 10-3 (continued)

Action/Requirement

Citation ARAR Determination

Comments

Alternatives to construction or prescriptive standards

The postclosure maintenance period shall extend as
long as the wastes pose a threat to water quality.

Classified waste management units shall be closed in
accordance with an approved closure and postclosure
maintenance plan, which provides for continued
compliance with the applicable standards for waste
containment and precipitation and drainage controls
and monitoring requirements.

Closed landfills shall be graded and maintained to

prevent ponding and to provide slopes of at least
3 percent.

Diversion and drainage facilities shall be designed
and constructed to accommodate the anticipated
volume of precipitation and peak flows. Collection
and holding facilities associated with drainage
control shall be emptied immediately or otherwise
managed to maintain design capacity.

Prevent erosion and related damage of the final cover
through the postclosure maintenance period.

Closed landfills shall be provided with an uppermost
cover layer consisting of a vegetative layer consisting
of not less than 1 foot of soil, containing no waste or
leachate, placed on top of (a)(2) layer; vegetation
rooting depth must not exceed the depth to (a)(2)
layer (vegetation layer).

27 CCR 20080(b) and (c) Relevant and appropriate
and 27 CCR 21090(a)

27 CCR 20950(a) Relevant and appropriate
27 CCR 21769 Relevant and appropriate
27 CCR 21090(b)(1) Relevant and appropriate
27 CCR 20365(c) and (d) Relevant and appropriate
27 CCR 21090(c)(4) Relevant and appropriate
27 CCR 21090(a)(3) Relevant and appropriate

Substantive requirements pertaining to criteria for
justifying alternative means of meeting prescriptive
standards are relevant and appropriate. The selected
alternative meets the requirements as an engineered
alternative to the prescriptive standard because the
selected alternative is as effective as the prescriptive
cap in reducing infiltration into the landfill
materials,

Substantive requirements are relevant and
appropriate.

Preparation of closure and postclosure maintenance
plans are procedural requirements. However, the
design documents for the RA will document how the
substantive requirements will be met.

Substantive requirements of 27 CCR 21090(b)(1)
are the controlling ARARSs pertaining to final
grading requirements.

Referenced by 27 CCR 21150.

Substantive requirements are relevant and
appropriate.

Substantive requirements of 27 CCR 21090 (a)(3)
pertaining to the vegetation layer are relevant and
appropriate.
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Table 10-3 (continued)

Action/Requirement Citation ARAR Determination Comments
Hydraulic conductivities shall be determined 27 CCR 20320(c) and (d) Relevant and appropriate  Substantive requirements of 27 CCR 20320(c) and
primarily by appropriate field test methods in and 20324(g)(1)

(d) and 20324(g)(1) are the controlling ARARs with
accordance with accepted civil engineering practice. respect to cover permeability requirements.

South Coast Air Quality Management District

Visible emissions standard that states a person shall SCAQMD" Rule 401 Applicable
not discharge any air contaminant into the

atmosphere from any single source of emission for a

period or periods aggregating more than 3 minutes in

a 60-minute period, which is (a) as dark or darker in

shade at that designated No. 1 on the Ringlemann

Chart, or (b) of such opacity as to obscure an

observer’s view to a degree equal to or greater than

does smoke described in (a).

Grading and excavation activities have the potential
to produce visible emissions due to fugitive dust.
Substantive requirements pertaining to visible
emissions, such as wetting the soil or waste, may be
required to minimize fugitive dust.

Shall not cause or allow the emissions of fugitive SCAQMD Rule 403 Applicable
dust such that the presence of such dust remains

visible in the atmosphere beyond the property line of

the emission source and shall not cause or allow

PM,, levels to exceed 50 micrograms per cubic

meter when determined, by simultaneous sampling,

as the difference between upwind and downwind

samples.

Requires person excavating a landfill to identify SCAQMD Rule 1150 Relevant and appropriate
mitigation measures to ensure that a public nuisance
condition does not occur.

Fugitive dust can be generated from any grading and
earth-moving activities including placement of
various cover layers and consolidation of wastes.
Substantive requirements pertaining to fugitive dust
emission control will be applicable.

Substantive provisions are relevant and appropriate
for on-site consolidation that exposes buried waste

to the atmosphere.
California Integrated Waste Management Board
Landfill Closure. Sets forth the performance 27 CCR, Division 2, Relevant and appropriate  The substantive portions of Article 2 identified
standards and minimum requirements for proper Chapter 3 (Criteria for all below are relevant and appropriate for the landfill

closure, postclosure maintenance, and proper reuse ~ Waste Management

of solid waste disposal sites to protect public health  Units, Facilities, and

and safety and the environment. Disposal Sites),
Subchapter 5,
Article 2, 21100

sites. They are not applicable because the landfills

ceased operations prior to the effective date of this
regulation.

(table continues)
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Table 10-3 (continued)

Action/Requirement

ARAR Determination

Comments

Security. All points of access to the site must be
restricted. All monitoring, control, and recovery
systems shall be protected from unauthorized access.
Once closure activities are complete, site access by
the public may be allowed in accordance with the
approved closure and postclosure maintenance plan.

Final Cover Requirements. Cross-references Title 27
CCR, Section 21090 with regard to specific cover
requirements and states that engineered alternatives
to the prescriptive standard are allowed provided
they meet performance requirements.

Final Drainage and Erosion Control. The design of
the final cover must control run-on and runoff
produced by a 100-year, 24-hour storm event.
Slopes must be stabilized.

Requires gas monitoring and control be conducted
during the closure and postclosure maintenance
period.

Postclosure Land Uses. Requires that postclosure
land uses be designated and maintained to protect
health and safety; prevent contact with waste, landfill
gas, and leachate; and prevent gas explosions.
Requires approval if postclosure land uses involve
structures within 1,000 feet of the disposal area,
structures on top of waste, modification of the low
permeability layer, or irrigation over waste.

27 CCR 21135(f) and (g)

27 CCR 21140(a)(b)

27 CCR 21150

27 CCR 21160(b)

27 CCR 21190(a),(b),

Relevant and appropriate

Relevant and appropriate

Relevant and appropriate

Relevant and appropriate

Relevant and appropriate

Substantive provisions of 27 CCR 21135(f) and (g)
are relevant and appropriate. A perimeter fence will
be installed and maintained to restrict unauthorized
access. Monitoring wells will also be locked and
maintained to restrict unauthorized access. Removal
of the security measures would be prohibited by
land-use restrictions.

Substantive requirements are relevant and
appropriate to the placement of the final cover.

The selected alternative meets the requirements as
an engineered alternative to the prescriptive cap
because the selected alternative is as effective as the
prescriptive cap in reducing infiltration into the
landfill materials.

Substantive requirements pertaining to final
drainage are relevant and appropriate.

Substantive requirements pertaining to landfill gas
monitoring and control are applicable. Potential gas
migration will be monitored using perimeter landfill
gas probes.

The landfill sites will be fenced and nonirrigated.
Land-use restrictions will restrict irrigation,
construction, or disturbance of the landfill cover or
monitoring devices without prior approval of the
FFA’ signatories.

Deed restrictions will prohibit construction on top of
or within 1,000 feet of the landfill without prior
approval.
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Table 10-3 (continued)

Action/Requirement

Citation

ARAR Determination

Comments

Settlement. Closed waste management units shall be
provided with at least two permanent monuments (to
be installed by a licensed land surveyor or a
registered civil engineer) from which the location
and elevation of wastes, containment structures, and
monitoring facilities can be determined throughout
the postclosure maintenance period.

Conduct an aerial photographic survey to include
closed portions of the unit and its immediate
surrounding area, including the surveying
monuments. This survey will be used to produce a
topographic map showing as-closed topography and
to allow early detection of any differential
settlement.

Emergency Response Plan. Requires the operator to
maintain a written postclosure emergency response
plan at the facility or at an alternate location.

Final Grading. The final cover of closed landfills
shall be designed, graded, and maintained to prevent
ponding and to prevent site erosion due to high

runoff velocities. Slopes should be at least 3 percent.

Content Requirements for Closure Plans. Cross
references Title 27, CCR, 21790 (b)(1) through
(®)(®).

27 CCR 20950(d)

27 CCR 21090(e)(])

27 CCR 21130

27 CCR 21090(b) (1)

27 CCR, Chapter 4,
Article 4, Subchapter 4,
Section 21800

Relevant and appropriate

Relevant and appropriate

Relevant and appropriate

Relevant and appropriate

Relevant and appropriate
with limitations noted
under “Comments”

While the map referenced in this regulation is an
administrative requirement and therefore not
technically an ARAR, such a figure will be prepared
to support postclosure care of this facility.

While the map referenced in this regulation is an
administrative requirement and therefore not
technically an ARAR, such a figure will be prepared
to support postclosure care of this facility.

While the procedural and administrative aspects of
the emergency response plan are administrative in
nature and thus are not considered ARARs,
substantive provisions will be addressed in the
RD/RA phase of this response action. A stand-alone
emergency response plan will not be prepared.

Substantive requirements are relevant and
appropriate for this action.

Substantive requirements, with the exception of
closure cost estimates, are relevant and appropriate
and will be addressed in the detailed design package
prepared for this response action. However,
administrative requirements (e.g., preparation of a
detailed closure plan) are not ARARS; therefore, a
closure plan will not be prepared.
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Table 10-3 (continued)

Action/Requirement

Citation

ARAR Determination

Comments

Content Requirements for Postclosure Plans

Closure Certification

The landfill shall be maintained and monitored for a
period of not less than 30 years after completion of
closure of the entire solid waste landfill.

California Civil Code

Provides conditions under which land-use
restrictions will apply to successive owners of land.

27 CCR 21830

27 CCR 21880

27 CCR 21180(a)

Civil Code Section 1471

Relevant and appropriate
with limitations noted
under “Comments”

Relevant and appropriate

Relevant and appropriate

Relevant and appropriate

Substantive requirements, with the exception of 27
CCR 21830(b)(8) (which pertains to postclosure
cost estimates), are relevant and appropriate and will
be addressed in the detailed design package
prepared for this response action. However,
administrative requirements (e.g., preparation of a
detailed postclosure plan) are not ARARs and a
postclosure plan will not be prepared.

Substantive requirements, pertaining to closure
certification, are relevant and appropriate.

~ Substantive requirements are relevant and
* appropriate.

Substantive provisions are the following general
narrative standard: “to do or refrain from doing
some act on his or her own land . . . where (¢) Each
such act relates to the use of land and each such act
is reasonably necessary to protect present or future
human health or safety or the environment as a
result of the presence of hazardous materials, as
defined in Section 25260 of the California Health
and Safety Code.” This narrative standard would be
implemented through incorporation of restrictive
covenants in the deed at the time of transfer.
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Table 10-3 (continued)

ARAR Determination

Comments

Action/Requirement Citation
California Health and Safety Code
Allows DTSC to enter into an agreement with the HSC" 25202.5
owner of a hazardous waste facility to restrict present
and future land uses.
Provides a streamlined process to be used to enter HSC 252221
into an agreement to restrict specific use of property
in order to implement the substantive use restrictions
of HSC 25232(b)(1)(A) — (E).
Prohibits certain uses of land containing hazardous = HSC 25232(b)(1)
waste without a specific variance. {A)—(E)
Provides a process for obtaining a written variance HSC 25233(¢)

from a land use restriction.

Relevant and appropriate

Relevant and appropriate

Relevant and appropriate

Relevant and appropriate

The substantive provisions of HSC 25202.5 are the
general narrative standards to restrict “present and
future uses of all or part of the land on which the . . .
facility . . . is located . . . ™

HSC 25222.1 provides the authority for the state to
enter into voluntary agreements to establish land-use
covenants with the owner of the property. The
substantive provision of HSC 25222.1 is the general
narrative standard: “restricting specified uses of the
property.”

Land-use restrictions will be used to prohibit the
following activities at Sites 2 and 17: residential use
of the sites, construction of hospitals for humans,
schools for persons under 21 years of age, day care
centers for children, or any permanently occupied
human habitation on the sites.

HSC 25233(c) sets forth substantive criteria for
granting variances from th:: uses prohibited in
subparagraphs 25232(b)(1 ) A) through (E) based
upon specified environmental and health criteria.
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Table 10-3 (continued)

Notes:
a

ARAR - applicable or relevant and appropriate requirement
USC - United States Code

Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs. Specific potential ARARs
are addressed in the table below each general heading.

CCR - California Code of Regulations

RA — remedial action

SWRCB - State Water Resources Control Board

RD - remedial design

SCAQMD - South Coast Air Quality Management District

PMjo — particulate matter, less than 10 micrometers in diameter
FFA - Federal Facilities Agreement

DON -~ Department of the Navy

BRAC - Base Realignment and Closure

DTSC — (California) Department of Toxic Substances Control
HSC — Health and Safety Code

b
c

3 3 - x> T Tga "o a
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Table 10-4

Comparison of Potential Closure and Postclosure Requirements

OU®-2B Landfill Sites

oy

Closure Activity

Title 22 CCR®, RCRA®

40 CFR® Part 258, Subpart F

Title 27 CCR

Controlling® ARARs'

Location

§66264.309(a): A map must be
prepared showing the exact location
and dimensions, including depth, of
each cell with respect to permanently
surveyed benchmarks with horizontal
and vertical controls.

Not specified.

§20950(d): Closed waste management
units shall be provided with at least two
permanent monuments (to be installed
by a licensed land surveyor or a
registered civil engineer) from which the
location and elevation of wastes,
containment structures, and monitoring
facilities can be determined throughout
the postclosure period.

§21090(e)(1): An aerial photographic
survey must be conducted to include
closed portions of the unit and its
immediate surrounding area, including
the surveying monuments. This survey
shall be used to produce a topographic
map showing the as-closed topography
and to allow early detection of any
differential settlement.

27 CCR 20950(d) and
21090(e)(1) are
relevant and
appropriate®

Security

§66264.117(c): Continue security
requirements specified in §66264.14,
which require 24-hour surveillance,
barrier surrounding entire facility,
entry control, and placarding if
hazardous waste remains exposed
after final closure or if access by
public or livestock may pose a threat
to human health.

Not specified.

§21135(f)(g): All points of access to the
site must be restricted. All monitoring,
control, and recovery systems shall be
protected from unauthorized access.
Once closure activities are complete, site
access by the public may be allowed in
accordance with the approved
postclosure maintenance plan.

27 CCR 21135(f)
and (g) are relevant and
appropriate
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Table 10-4 (continued)

desired permeability and the density at
which that permeability is achieved.

Closure Activity Title 22 CCR®, RCRA® 40 CFR' Part 258, Subpart F Title 27 CCR Controlling® ARARs'

Final Grading §66264.228(e)(13): Permanent Not specified. §21090(b)(1): The final cover of closed |27 CCR 21090(b)(1) is
disposal areas shall be graded at landfills shall be designed, graded, and | relevant and
closure so that, with allowance for maintained to prevent ponding and to appropriate
settling and subsidence, the slope of prevent site erosion due to high runoff
the land surface above all portions of velocities. Slopes should be at least
the cover shall be sufficient to prevent 3 percent.
ponding of water.

Permeability §66264.228(f): Before installing the | Not specified. §20320(c) and (d): Hydraulic 27 CCR 20320(c) and
compacted layer of the final cover, the conductivities shall be determined (d) and 20324(g)(1) are
owner or operator shall accurately primarily through laboratory methods relevant and
establish the correlation between the and shall be confirmed by appropriate appropriate

field testing. Earthen materials used in
confainment structure shall consist of a
mixture of clay and other suitable fine-
grained soils that have specified
characteristics and that, in combination,
can be compacted to attain the required
hydraulic conductivity when installed.

§20324(g)(1): Before installing the
compacted soil barrier layer component
of a final cover system, or the
compacted soi} of a liner system, the
operator shall accurately establish the
correlation between the design hydraulic
conductivity and the density at which
that conductivity is achieved.

3/23/2000 1:20 PM gxq I"\word_processingireports\cto135\vodisites 2&17\final interimitab104.doc

(

e

(table continues)



GZ-01 obed

Table 10-4 (continued)

Closure Activity Title 22 CCR®, RCRA® 40 CFR‘ Part 258, Subpart F Title 27 CCR Controlling® ARARs'

Landfill Gas §66264.310(c): The owner or §258.61(a)(4): Maintain and §20921(a)(1), (2), and (3): The operator | 27 CCR 20921(a)(1),
operator shall provide a control operate the gas monitoring shall ensure that landfill gases generated | (2), and (3) are relevant
system designed to prevent migration | system in accordance with at a disposal site are controlled. and appropriate
of gas unless it is demonstrated that §258.23, which requires Methane must not exceed 1.25 percent
no gas or vapor will be emitted by monitoring to assure less than 25 | by volume in air within on-site
waste and no gas will be emitted percent lower explosive limit for | structures, concentrations of methane
capable of disrupting cover or causing | methane in site facilities and less | gas migrating from the landfill must not
other property damage. than the lower explosive limit exceed S percent by volume in air at the

for methane at the facility property boundary, and trace gases shall

property boundary. be controlled to prevent adverse acute
and chronic exposure to toxic and/or
carcinogenic compounds.

Landfill Leachate | §66264.310(b)(2): Continue to §258.61(a)(2): Maintain and §21160(a) and (c): During the Not pertinent to the
operate leachate collection and operate the leachate collection | postclosure maintenance period, the scope of this response
removal system until leachate is no system. owner/operator shall assure