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NAVAL FACILITIES ENGINEERING COMMAND SOUTHWEST
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Ms. Cheryl Prowell

California Environmental Protection Agency
California Regional Water Quality Control Board
Mitigation & Cleanup Unit

9174 Sky Park Court, Suite 100

San Diego, CA 92123-4340

Mr. Tayseer Mahmoud

California Environmental Protection Agency
Department of Toxic Substances Control
Brownfields and Environmental Restoration Program
5796 Corporate Avenue

Cypress, CA 90630

Mr. Martin Hausladen

U. S. Environmental Protection Agency
Region IX, Code SFD-8-B

75 Hawthorne Street

San Francisco, CA 94105-3901

Subj: MEETING MINUTES FOR THE 100™™ FEDERAL FACILITIES
AGREEMENT (FFA) MEETING DATED MAY g, 2010,
- MARINE CORPS BASE CAMP PENDLETON

Dear Ms. Prowell, Mr. Mahmoud, Mr. Hausladen:

Enclosed are the minutes to the Marine Corps Base, Camp
Pendleton Federal Facilities Agreement (FFA) meeting, Number
100, held on May 20", 2010. Should you have questions, please
call me at (619) 532-1502.

Sincerely,
A ot oé} MNsiles
A o0 T LDULA
noAsdi ("
THERESA MORLEY o

Lead Remedial Project Manager
By direction of the Commanding
Officer
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Enclosures: (1) 100" FFA Meeting Minutes

(2) 100™™ FFA Meeting Agenda

(3) Sign in Sheet

(4) Deliverables/Fieldwork Spreadsheets

(5) Camp Pendleton 100®® FFA Meeting Recap

(6) Update on CERCLA UST Sites

(7) Presentation on MCBCP Site Approval Process

(8) 22/23 Area Groundwater Remedial Investigation

and Feasibility Study Report Presentation

(9) Site 1115 Pilot Study Update

(10) Site 21 Pilot Study
Copy to: CG, MCB Camp Pendleton (Attn: ACOS, Environmental

Security - Mr. Joe Murtaugh)



PARSONS

Contract No. N62470-05-D-0004
Document Control No. PARP-0004-FZN6-0021
Parsons Project No. 746855

PROJECT NOTE NO. 49

SUBJECT: Marine Corps Base (MCB) Camp Pendleton Federal Facilities
Agreement (FFA) Meeting (No. 100)
DATE HELD: 20 May 2010

Attendees:

Onsite: Theresa Morley (Naval Facilities Engineering Command, Southwest [NAVFAC
SW)), Tracy Sahagun (MCB Camp Pendleton), Joseph Murtaugh (MCB Camp
Pendleton), Mark Bonsavage (MCB Camp Pendleton), Geoff Buckner (NAVFAC SW),
Martin Hausladen (United States Environmental Protection Agency [USEPA or EPA)),
Cheryl Prowell (San Diego Regional Water Quality Control Board [RWQCB or Water
Board]), Bill Mabey (Tech Law), Tayseer Mahmoud (California [Cal] EPA/Department of
Toxic Substances Control [DTSC]), Kimberly Day (DTSC), Steve Griswold (Parsons),
Dan Griffiths (Parsons), Josh Sacker (Parsons), Letitia Moore (USEPA)*, John Chesnutt
(USEPA)*.

By teleconference: Kelly Dorsey (San Diego RWQCB)*, Helen Yu (RWQCB)*.

* denotes part-time attendance

Introduction and Status of Deliverables and Fieldwork

A one-day meeting was held in San Francisco to update the FFA Team (Team) on
program status. Refer to attached sign-in sheet and agenda. Following introductions,
Ms. Morley provided the status of deliverables and fieldwork (refer to attached slides for
full list of planned deliverables and dates).

Regarding the Explanation of Significant Differences (ESD) for Site 7, Mr. Hausladen
said that USEPA needs the document within 3 weeks for signature. For 12 Area Site
13, the title of the document is being changed to reflect that quarterly groundwater
monitoring will be conducted at the site and monitored natural attenuation is not the
selected alternative. Regarding Site 62, there was some discussion of possible
polychlorinated biphenyl (PCB) migration and potential risk to groundwater. It was agreed
that the agencies would provide comments and that they would be addressed as
appropriate.
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With regard to Site 1D, Mr. Mahmoud asked if a Record of Decision (ROD) amendment
was being considered. Ms. Morley said that first a data gap analysis would be
conducted, then a focused feasibility study would follow, and then the revised Proposed
Plan and ROD amendment would be submitted.

Groundwater treatment continues at Site 1D. At Sites 1117 and 1118, groundwater has
been resampled, and at Site 1114, conditions are too muddy to drill, and will resume
when the ground dries out.

There was some discussion about the need for a Technical Review Committee (TRC)
meeting associated with the Draft 22/23 Area Groundwater Remedial
Investigation/Feasibility Study (RI/FS). Ms. Morley said that a TRC meeting is periodically
set up by the Base when there is a need to review a decision document. The need for
the next TRC meeting will be evaluated.

FFEA Recap
Ms. Morley provided an overview of the history and accomplishments of the FFA Team

since inception, including the number of completed projects, closed sites, Records of
Decision, and a summary of active Installation Restoration (IR) sites. A brief quiz followed
the presentation.

Sites 1116, 1117, and 1118

Ms. Morley provided a status of each of the subject sites. Refer to the attached slides.
For 14 Area Groundwater (Site 1116), Ms. Morley described the monitoring wells
installed and sampled at each site. Among the sites sampled, underground storage
tank (UST) sites 1491, 14112, and 14008 should move to an RI/FS or Removal Action.

Regarding Site 1117 (15/16 Area Groundwater), a discussion was provided of the
monitoring wells sampled and the analytical results (attached). At Site 1523, Mr. Mabey
asked about the vinyl chloride detection and whether it was indicative of other volatile
organic compounds (VOCS) being present at the site. Ms. Morley said that the report was
forthcoming and that questions can be raised if not adequately addressed.

For Site 1655, Ms. Morley asked if more sampling is needed to delineate the plume.
Ms. Prowell said that the vinyl chloride plume is not delineated. Mr. Mahmoud said that
vapor sampling will also be needed. After some discussion, Mr. Hausladen suggested
that a tech memo or work plan addendum be prepared to address the additional
sampling needs.

Site Approval Process System
Mr. Bonsavage provided a briefing on the Site Approval Process System at Camp
Pendleton, which is designed to prevent unapproved activity on IR sites (see attached
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slides). Mr. Bonsavage described the Base’s mission, demographics, and summary of
facilities.

The various steps of the site approval process were described, including the need for
work requests, appropriate reviews, and ultimately approvals for any projects that are
undertaken on the Base. National Environmental Policy Act (NEPA) projects are
managed by an online system called Process and Management Support Module
(PAMS), and all projects are required to submit a Preliminary Environmental Data (PED)
Form. Various data sources are checked, including the continuously-update
Geographic Information System (GIS) system before issuing a decision memo for each
planned project at the Base.

Mr. Hausladen and Ms. Moore asked several questions about how monitoring occurs at
sites that have land use controls, and how are unauthorized activities caught? Ms.
Morley and Mr. Bonsavage noted that the Base Resident Officer in Charge of
Construction (ROICC) does periodic tours around the Base to monitor construction
activities and to see if anything is out of place or if unauthorized activity is taking place.

There was also discussion about how land use controls are implemented; that is, what
mechanism is used, such as the Base Master Plan. It was explained that the
Environmental Operations Map is the best mechanism because it is updated quarterly.
The Base Master Plan is updated much less frequently, perhaps every ten years, and is
not intended to track land use controls, but rather is used for long-term planning of Base
lands.

Site 1115 Pilot Study Fieldwork Summary

Mr. Griffiths presented an update describing the completion of the injection of carbon
substrate at Site 1115 for the pilot study (see attached slides). Following the initial
steps taken for the fieldwork, including initial well installation, and baseline sampling,
Light Non-Aqueous Phase Liquid (LNAPL) recovery testing was conducted at two wells
where LNAPL thicknesses have been greatest (S5/8/9/17-MW40 and -MW53). LNAPL
was evacuated from both wells and the rate of LNAPL thickness recovery was
measured and documented over an extended period of time at both wells. At
S5/8/9/17-MW40 LNAPL recovered to approximately 27% of the pre-evacuation
thickness in 172 hours of monitoring. The LNAPL recovery rate over this time period
was approximately 0.05 gallons per day. The LNAPL thickness at S5/8/9/17-MW53
recovered to only 0.59 feet in 146 hours of monitoring and results at this well were
inconclusive due to the slow recovery rate. The conclusion from this recovery testing is
that significant product removal through active extraction is unlikely. Using fuel sorbent
socks with periodic replacement is likely the most efficient means of product removal at
this well.

After the LNAPL recovery testing was complete Parsons proceeded with substrate
injection. Injection activities were carried out between September 21 and 26. Among
the three wells used for substrate injection, the largest quantity of substrate was injected
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into 1115-MW1. This was because there was “breakthrough” at the 1115-MW2 and -
MWa3 locations. In those two cases, the breakthrough occurred because of the
proximity to man-made “conduits” such as an old boring/well and a nearby former trench
excavation at the site. Once the injected substrate travels out a certain distance from
each injection well, if it encounters a zone of higher permeability such as a man-made
conduit, it will tend to travel along that zone to the ground surface.

A specialized tool called the “Sidewinder,” which is designed for the purpose of injecting
fluid into the subsurface, was used at the site during the pilot study to test its
effectiveness. In the case of this site, the tool was not effective at helping increase the
flow of substrate and radius of influence due to the relatively low permeability of the
soils.

Based on field observations the radius of influence of injected fluid was approximately
two to three times greater than initially estimated in the work plan through
porosity/volume calculations. Thus, if this technology (or any other in-situ injection
technology) were to be applied in the future at Site 1115, than injection point spacing
could be on the order of 25-35 feet rather than the 15 foot spacing used in the pilot
application.

The first performance monitoring event was conducted in January of 2010 while the
second event was conducted in April. The next event is scheduled to occur in July or
August of 2010. Initial results indicate that organic carbon was successfully emplaced
in the intended treatment area as indicated by high concentrations of organic carbon.
Baseline weakly anaerobic geochemical conditions in the treatment area became more
strongly anaerobic and were methanogenic during the April sampling round. The pH
conditions in the injection area initially declined but rebounded back into the neutral
range during the April event. Current conditions (as of April) are sufficiently neutral to
be conducive to anaerobic reductive dechlorination. Baseline TCE and cis-1,2-DCE
concentrations declined slightly (by 5-10%) as measured during the January round but
this data is inclusive.

Site 21 Pilot Study Fieldwork Summary

Mr. Griffiths presented an update describing the completion of the injection of carbon
substrate at Site 21 for the pilot study (see attached slides). Following the initial steps
taken for the fieldwork, including initial well installation, and baseline sampling,
substrate was injected into two injection wells. Injection activities were carried out
between December 14 and 18. RWQCB personnel were onsite on December 16 to
observe the injection activities. The RWQCB visit did not yield any comments.

The extent of substrate distribution achieved during injection appeared to be as
proposed based on lack of substrate at monitoring well 21W-23. Post injection
performance monitoring data has not been collected to date due to high water
conditions in the pond limiting access to several well locations. Results of the pilot
study testing will be presented when available.
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22/23 Area Groundwater RI/ES Update

Mr. Griswold provided an overview of the Draft 22/23 Area Groundwater RI/FS Report,
which was sent to the agencies May 14 and is being received by each agency at the
time of this meeting. Refer to the attached slides. An overview was provided of the
site, the presence of COCs including 1,2,3-TCP, the summary of investigations,
conclusions, and the remedial alternatives developed for the feasibility study.

In summary, chlorinated solvents (also referred to as VOCSs) are present in site
groundwater, including detections of 1,2,3-TCP in Base well 2202, and also in Base
wells 330923 and 33924 (cross gradient from the site), and in agricultural well 2200
downgradient from the site. In the 22 Area, where the highest VOC concentrations are
present, there are also daughter products such as cis-1,2-DCE and vinyl chloride, which
indicate that contaminant degradation is occurring in some areas. However, based on
data to date, groundwater contamination may remain above MCLs for several more
decades if left untreated. There is no significant risk to indoor air receptors from soil
gas contaminants in the 22 Area based on data and calculations presented in the
report.

Six alternatives are presented in the Draft report, including:

e Alternative 1: No Action

e Alternative 2: Land Use Controls and Long Term Monitoring

e Alternative 3: Alternate Water Supply by Installing New Base Well or Wells (including
Alternative 2)

e Alternative 4: Source Area Treatment via In Situ Technologies (including
Alternative 2)

e Alternative 5: Ex Situ Wellhead Treatment at Well 2202 (including Alternative 2)

e Alternative 6: Wellhead Treatment at Well 2202 and Reinjection of Treated Water
(including Alternative 2)

Several comments and issues were discussed regarding the site. Mr. Hausladen said
that use of the term “source area” can be confusing and that we need to make sure that
the terminology is clearly explained in the document. Mr. Mabey said that it would be
helpful to tie together the “blobs” of contaminant plumes that we think are actually part
of the same plume. The figure showing the plumes could be redrawn to show which
plumes are connected and which are thought to be from different sources.

Mr. Hausladen asked what is meant by “no significant risk” to indoor air receptors. Mr.
Griswold said that significant risk is defined as a risk greater than 1x10° as described in
the document.

There was some discussion regarding timeframes for the alternatives, and whether the
30 year timeframe is realistic. It was noted that 30 years was used in order to compare
the alternatives against one another in terms of cost. There was also some discussion
about sustainability of each alternative. Mr. Griswold noted that there is some
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discussion of sustainability in the document, and that new guidelines are in the process
of being developed by the DON. Upon receipt of agency comments (which is scheduled
for 60 days), the team will discuss and incorporate comments.

Meeting Wrap-up and Schedule for Next Meeting
The next FFA Meeting is scheduled to be held in Pasadena, CA on August 19, 2010.
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0900 - 0910

0910 - 0930

0930 - 1000

1000 - 1040

1040 — 1055

1055 - 1155

1155 - 1300

1300- 1420

1420 - 1450

1450 — 1505

1505 - 1520

1520 — 1545

1545 - 1600

MCB Camp Pendleton
100" FFA Meeting Agenda

Hotel Rex
San Francisco

May 20, 2010

Welcome and Introductions

Camp Pendleton FFA Recap

Project Deliverables Status

Site 1116, 1117, 1118 Update

Break

Camp Pendleton Site Approval Process System
Lunch

22/23 Area Groundwater RI/FS Update
Site 1115 Pilot Study Update

Break

Site 21 Pilot Study Update

Upcoming Site 1119 Work Plan Overview

Meeting Conclusion / Action Items
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CB"CANMPPENDLETON
FFA RECAP

20 May 2010
100™ FFA Meeting
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VICEFCANIP. PENBILETONI FEA

NOERINRIEANS eSO
REA Sites Closed: (NFA, under UST, etc.): 62
REA Sites Transferred (UST or IR): 14

Active RFA Sites: 33

»> 25 CMI Phase

»> 6 Handled Under 140

»> 1 NPDES Permit

» 1-STP Sites 1, 2, 3,8 and 13
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e
VICEFCANVIP. PENBLLETON FEA

il

RESIHES Closed, no LTVk53! Sites
% OU 1ROD - Decenmber 1995

e OU 2 ROD) - September 1997

- > Sites 3, 5, 15 (part of Site 3), 19, 20, 22, 28, 31, 43, 44,
=8 45, and 2B
% OU 3 ROD - March 1999

> Site 10, 16 (soil), 17 (soil), 18, 24, 27 (soil), 32, 34, 35, 36,
37, 38, 39, 40, 41, 42, 1B, 1C, 11, 2C, 2D, 2F, and 2G

OU 4 ROD - June 2007
> Site 1E-1

OU 5 ROD - January 2008
> Site 6A (soil)

Other

> 15 Sites
PARSONS
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VICEFCANIP. PENBILETONI FEA

22 Siie 7. - Continue groundwater, soil vapor monitoring, and
B semiannual site maintenance.

Site 11 (Not a true IR Site, RWQCB lead) - Field work
-~ completed, report in progress.

Site 12 (Not a true IR Site, RWQCB lead) - SI Work Plan
final, fieldwork May 18,

12 Area Site 13 - SAP in Agency Review (Groundwater).

Site 30 - Remediation complete, RACR in Agency
Review.

= _/PARSONS

VMICE'CANMP PENDLETON FEA

¥ ,and AI\/I n Agency Review

-_‘Slte 150 - Site discovered through PA process and help of
I aiveteran. Ofithe six locations identified during the
B diScovery process only one, Location 1, had VOC levels
“highienough to warrant further investigation. Scope for SI
Peng prepared.

Site 1A - RA complete, Draft RACR being prepared.
Agencies may require four quarters of groundwater
monitoring.

Site 1D - Remedial action for soil complete. Discovered
groundwater contamination in grid G9. Remediation of
groundwater in progress. Need data gap analysis for
groundwater and FFS.

= _/PARSONS




MCB CAVP PENDLETON EEA

_,ead aboeve RGs flnally complete March 26th
8 Site 1111 - RACR final, needs NFA iROD.

:'_.Site 1A-1 - RACR final. Upload SC documentation to
- NORM.

" Sjte 1114 - RI Work Plan final, field work to start after site
dries out.

Site 1115 - Pilot study for groundwater underway; one year
oft groundwater monitoring in progress.

= _/PARSONS

VMICE'CANMP PENDLETON FEA

¥ ,draft fepoert.

-_'Slte 1117 - Wells are dry, need to determine a path
= _-."_forward.

_.,_- =Site 1118 - Field work complete, preparing preliminary
~ drait report.

Site 1119 - Preparing preliminary draft SAP.
Site 62 - Draft SI Report with Agencies.
Site 2E - Site never found.

= _/PARSONS




MCB Camp Pendleton Deliverables Spreadsheet

Date: 5/20/10

Date Due Agency Comments Response Received From:
Item Document Contractor Status to Agencies Due By EPA DTSC RWQCB
R CmC Bl CCEm Gl e (REpehi el O SleD= (Ruliy) Battelle Revising EcoRisk Assessment 9/22/09 11/23/09 X X X
Range Soil
2 Remedial Investigation for Site 1114 - 41 Area Arroyo Site Shaw/Trevet FINAL 10/19/09 12/18/09 X X X
3 Site Inspection for Site 1116 - CERCLA USTs in 14 Area Shaw/Trevet FINAL 9/11/09 1/11/10 X X X
4 gir:é;lneerlng Evaluation/Cost Analysis for Site 33 - Armory SDV/Battelle FINAL 0/12/09 11210 X X X
5 Non Tlme_ Critical Removal Action Memorandum Site 33 - Battelle Public Comment Period ends 8 9/12/09 112/10 X X X
Armory Site June
6 Site 7 (Box Canyon) Annual Groundwater Monitoring Report Trevet FINAL 12/7/109 2/5/10 NC X X
7 Phase Il Extraction Report for Site 7 (Box Canyon) LFG TetraTech Finalizing 12/21/09 2/18/10 NC X X
8 SAP for Groundwater Monitoring at 12 Area Site 13 SDV Responding to Agency Comments 2/5/10 4/6/10 X X X
9 Community Involvement Plan Update SDV/Barrett Responding to Agency Comments 2/26/10 4/27/10 NC X X
10 | Site Inspection Report for Site 62 (PCB Site in 62 Area) SeaAlaska With agencies 4/7/10 6/7/10 X X
11 | ESD for Site 7 (Box Canyon) Photovoltaic Panel Project SDV Out for signature 4/2/10 4/23/10 X X X
12 gi?;nedlal Action Closure Report for OU3 Site 1A - Burn Ash Battelle With agencies 2/23/10 6/22/10
13 | RI/FS for 22/23 Area Groundwater SDV/Parsons With agencies 5/14/10 7/13/10
14 gi?;nedlal Action Closure Report for OU5 Site 1H - Burn Ash SDV Incorporating Navy Comments May
15 Remedial Actlon Closure Report for OU4 Site 1D for Solil - SDv Preparing Pre-draft
Burn Ash Site
16 | NTCRA Work Plan for Site 33 - Armory Site Battelle Once EE/CA & AM are final
17 | RI/FS Work Plan for Site 1119 - 26 Area Groundwater Parsons Preparing Pre-draft
18 | Data Gap Analysis Work Plan for Site 1D - Burn Ash Site
19 | Site Inspection Report for Site 1116 - 14 Area Groundwater Trevet
20 Site Inspection Report for Site 1117 - 15/16 Area ERRG
Groundwater
21 Site Inspection Report for Site 1118 - 21/26/52 Area SeaAlaska
Groundwater
22 | Annual Groundwater Monitoring Report - Site 7 Box Canyon Trevet

Agencies have commented




MCB Camp Pendleton Fieldwork Spreadsheet

Date: 5/20/10

Item Field Work Planned Start Date Planned Completion Date
1 Groundwater at Site 1D - Burn Ash Site In progress
5 Site 1117 - CERCLA USTs in 15/16 Area September 8th Complete
6 Site 1118 - CERCLA USTs in 21/26/52 Area November 30th ish Complete
8 Site 1114 - 41 Area Arroyo (PCE in well) Started Iassttl\J/\(/:ekek, drill rig Will resume once site is dry




Update on CERCLA UST
Sites (1116, 1117, 1118)

FFA Meeting
May 20, 2010

Site 1116 (cont.)

UST Site 1441 was recommended for NFA
under CERCLA in work plan and has been
transferred back to UST program

UST sites 14131 and 14137 were
recommended for NFA under CERCLA in
work plan. They were closed under the
UST program.




Site 1116 — 14 Area Groundwater

14125, 14127 — one temporary monitoring well installed
and sampled

14121 — one temporary monitoring well installed and
sampled. Five existing monitoring wells sampled

14112 - one temporary monitoring well installed and
sampled. Twelve existing monitoring wells sampled

1491 — two temporary monitoring well installed and
sampled. Nine existing monitoring wells sampled

140008 - two temporary monitoring well installed and
sampled. Nine existing monitoring wells sampled

Site 1116 (cont.)

Monitoring wells at 14121 destroyed after
DTSC Risk Assessor concurred levels
were below MCLs and no vapour intrusion
risk was present

Construction of BEQ underway




Site 1116 (cont.)

* Preliminary data indicate No Further
Action should be needed at UST sites
14121, 14125 and 14127

* Preliminary data indicate UST sites
1491, 14112 and 14008 should move
to RI/FS or Removal Action

Site 1116 (cont.)

e FY11 — NFA IROD for UST Sites
1441, 14121, 14125, 14127, 14131
and 14137

e FY 11 — RI/FS or Removal Action for
1491, 14112 and 14008




Site 1117 (15/16 Area Groundwater)

o Site 1523 — 7 wells sampled
Site 1534 — 3 wells sampled
Site 1536 — 6 wells sampled

1575 — monitoring wells are gone, 2
temporary wells are dry

1655 — 8 wells sampled (1 dry); 3
temporary wells sampled (5 dry)

Site 1117 (cont.)

« Site 1523 — benzene over MCLSs, Vinyl
Chloride at 0.51 ug/l < MCL, recommend
NFA under CERCLA?

« Site 1531 — no further investigation
recommended in work plan

e Site 1534 - benzene over MCLS,
recommend NFA under CERCLA?




Site 1117 (cont.)

Site 1536 — benzene, napthalene over MCLs

Site 1575

- no monitoring wells

- temp wells dry (required air rotary drill rig)
- main COC was diesel

- only one hit ever recorded of VOCs was 3 ug/I
of TCE < MCLs (before 2005)

Site 1117 (cont.)

e Site 1655
— Benzene above MCLs
—VC at 2.9 ug/l in one well

— Passes vapour intrusion risk for ESLs in
groundwater

— Have asked for support from DTSC Risk
Assessor

— More sampling to delineate plume as part of
Site Inspection?




Site 1118 (21/26/52 Area Groundwater)

e Site 2666 — NFA — no exceedances

e Site 21565 — additional assessment
recommended — one well had exceedance
for TCE

o Site 520400 — under evaluation —
additional samples collected in April at end
of rainy season




Assistant Chief of Staff
Environmental Security (AC/S ES),
Brief for
May 2010 FFA Meeting

Objective

m To provide the FFA team
information on the processes at
Marine Corps Base Camp
Pendleton that prevent
unapproved activity on
Installation Restoration Sites




m  Marine Corps Base Camp
Pendleton's mission is to operate a
training base that promotes the
combat readiness of the Operating
Forces and the mission of other
tenant commands by providing
training opportunities, facilities,
services and support responsive to
the needs of Marines, Sailors and
their families.

Camp Pendleton is one of
the Department of
Defense's busiest
installations and offers a
broad spectrum of training
facilities for many active
and reserve Marine, Army
and Navy units, as well as
national, state and local
agencies.

Home to the | Marine
Expeditionary Force, 1st
Marine Division, 1st
Marine Logistics Group
and many tenant units




San Clemente

Live on Base

Single members 18,000
Married members 6,000
15,000

39,000

Family members

Military
Service members
41,000

Family members
50,000

91,000 TOTAL

Home to 17
endangered/threatened
species
Over 10K Civilian
Workers

17 miles of coastline
(Oceanside to San Clemente)

Fallbrook

Oceanside

Facilities

Replacement
Value $4.5B

W 2487 Bliding
s

125,000+ Acred
of Land

FY-10, 47
Projects,1.363B

7,362y
HousgiAits;




Marine Corps Base
Camp Pendleton

Facilities Maintenance Department
® Facilities Maintenance provides...

— Routine and EMERGENCY maintenance

— Facility and infrastructure improvement and repair

— Construction/Maintenance contracting (via PWO/FSC)
— Energy Conservation

— Utilities maintenance, repair, and operations
» High Voltage
» Potable Water, Waste Water

— Recycling
— Refuse collection & landfill operations

Camp Pendleton Environmental
Setting

m Semiarid Mediterranean climate, varied
topography - coastal plains, valleys, rolling
mountain foothills

m Oak woodlands, a range of chaparral and sage
scrub, coastal bluff scrub, grasslands, coastal

dunes, riparian communities, wetlands




17 Listed Endangered Species

Over 800 plant species, hundreds of
invertebrates, and more than 50 mammalian,
30 reptilian,

= 10 amphibian, 300 avian, and 60 fish species

Environmental Security

Environmental
Security...is achieved
when...the Installation’s
capability to support
realistic military operations
w and training requirements

4§ is secured with minimal

{ (acceptable) risk to either
the environment or the
military mission.

10




Site Approval

= BASE ORDER 11100.4B - STANDING OPERATING
PROCEDURES FOR SITE APPROVALS

m Establishes procedures and provide guidance for
obtaining site approvals

m Policy. Siting of all projects to include Milcon, M2R2,
Local Authority and self-help at Marine Corps Base
activities will be in conformance with the approved
Master Plan. Site approval is required for all of the
above projects, regardless of funding source, involving
the construction, acquisition or modification Marine
Corps property... Site approvals are also required for
work on existing buildings or structures when that work
changes the assets or condition status of the building, or
structure.

= This Order is applicable to all commands,organizations,
units and activities supported by Camp Pendleton.

11

Proponent Approval Process

= MAXIMO, Work Request © ety ®
ENVIRONMENTAL OPERATIONS
MAP

m Review Master Plan

ASSISTANT CHIEF OF STAFF, ENVIRONMENTAL SECURITY
MCB CAMP PENDLETON

RATED CerTRmUTCH

m Range Management Plan

m Review existing GIS information

m Environmental Operations Map

m Input PED into PAMS

BLUE BE|

EEE
N NEE

N N\ 7 ,-’ .,\)12




Public Works Department
Site Approval Process

CUSTOMER uses EMD Ilz?/a\l/rliqin gi'sl'
MAXIMO for WR: > rntl e Sl b
forwards review: review: \
-PED, -Site map \
Input S
PCX Into EM radiation,
PAMS safety,
v airfield ops,
: : noise, lasers,
NEPA docs received, attached ES review, approve, P oot b
to Site Approval memo, <— post on PAMS: material
signed by AC/S FAC -PED, -SOW, -Site
2 2 map

NAVFAC PL
v v

CUSTOMER Others

13

Environmental Security

m Environmental Planning Division:

m  Mission: Provide environmental planning services that
enable training, compliance with environmental requirements
and management of natural and cultural resources.

- Preliminary Environmental Data Form (PED)

- Automation & Management Support Module
(PAMS)

- Geographic Information System (GIS)
- NEPA Documentation

m  RCRA Division:
- Review PEDs
- Provide Information on contaminated Sites
- Coordinate with regulatory agencies

14




National Environmental Policy Act _
(NEPA) and Implementing Guidance,

lllll

» National Environmental Policy Act Commander’s Guide
(NEPA) to Environmental

Compliance
and Protection

> Marine Corps Order P5090.2A,
Change 1 dated 22 JAN 08,
Environmental Compliance and
Protection Manual

V.

» NEPA Compliance Base Order
P5090.2

15

NEPA PAMS Support Module

The NEPA Process
Automation & Management
Support Module (NEPA
PAMS, or NEPA website) is
an online system for
managing NEPA projects and
their related documents,
comments, and work tasks.

16




Preliminary Environmental
Data (PED) Form

EIET
ir
. - 5 » ) N
Q- Q- 11 &) B s Jrenn €] (3- L "fum e R e e
ke [ ] hitps:/1155 239,55, 10iregaiPED. 250 pkdm 165 d0e
E3 = -
10015966
7250445
™ _
18, Allarrale Site &
ap Coordina
P SEFECT-RI Y =) Lat| =
= Site De=cription. -
= =
& - |
Cy &N O = crene
Cy&EnC L CABCIEC

Cy &Enc CoBak C ¥ €N O
4h S1SEAGY AAEE PACKing ot. The peoject w
is reguested thar the project be expidited,
dedng suzveys and staking the sive. The cus Cy &N CBak C ¥ £ N O
At drsuinga for by the Stors Wnter Branch and
cvy&nC CBak C¥ & N C
T cy&nc CBank C¥Y €N C
A c oy c c Cy & c
@ e e
CBak C ¥ £ N O

NEPA Process Automation & Management
Support Module-Request comments from
AC/S ES staff

Automation & pport Module  Home Search Projects Search Documents Search PEDs MCB Camp Pendleton
Project Title PB14 Special Operations Training Group (SOTG) Manage Comments
Battle Course Collaborating branches: Yiew the status of your comments for this document. When
MNEPA Mo 050098 your branch comments are complete, check the Complete box on your branch's
entry to record that. Vou rmust enter at least one comment to mark your comments
Document Type Other as complete. After a few moments a message will appear to confirm the comments
Document Title Draft FONS| PE14 for your branch are marked as complete.
MEPA branch: To gend reguests for comments, check the ‘Request’ boxes for the
desired branches, enter a suspense date at bottom, and then click Request
Comments to open the email notification page
Branch Request Request Date Suspense Date No of Comments Most recent response Elapsed Time Complete
Ar Quality r o r
Cultural Resources r 0 ]
Drinking Water r i} r
HazMat r 0 -
Installation Restoration r
Land M t
and Managemen (m] Project Comments REMOVATE BUILDING 33322 TO HALF OFFICE SPACE AND HALF BEQ
Military Munitiong - SPACE
MEPA [l NEP# No 20080277
Pollution Prevention r Page NoiSection  Branch Entared By
Project Owersight [l PED PED
PWO [ MCOSUS! james.uwins
Remediation r Installation Restoration and Remediation: There are no known contaminated stes within the proposed
SpilPlanPravent - preject foofprint. During construction i sal contamination {discolored andlor odorous) is discoverad
P contact the Installation RestoraiionRemeadiation Branch at 760-725-0744/9774 for necassary remedial
Stormwater (m] requirements.
]nr — Cuitural Resources MCLSUS'dawn hubbs
4
SHPOD letter required.

18




Installation Restoration Sites
on Camp Pendleton

San
Clemente

Failbrook

Guif of Santa Catalina
Pacific Ocean

19

Geographic Information System
Installation Restoration Site

20




Create Decision Memorandum

The NEPA website supports the creation
of decision memoranda by converting
the PED data elements into a draft
document that may be edited to the
exact requirements for the DM.

Elements of a DM are stored by the
website and may be edited as required to
minimize any manual editing.

21

Questions

22




20 May 2010
100" FFA Meeting
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e
22123 Area Groundwater

pitanon Overview,
ie [Description

4 .-,3-Trich|oropropane (TCP)
4 _-__-‘nvironmental Setting
_____.'_S_ummary ofi Field Investigations
: _ _Nature and Extent of Contamination
~— % Remedial Investigation (RI) Conclusions

7

s Feasibility Study (FS) Alternatives
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"52723 Area Groundwater

he contaminated
fhvialepsieliismNlonEiginlels
. the soll media are
poocumented in the Operable Units 1, 2, and 3
SREcords of Decision (RODS).

~Eacilities within this area include various industrial
and office buildings, and air station complex.

Nine groundwater supply wells are located in the
Chappo sub-basin north and west of the site within
the Santa Margarita River valley, including
agricultural well 2200.

= _/PARSONS
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2'2723 Area Groundwater

BCiE 1 2-dichloroethene (DCE), 1,1-DCE, 1,4-dioxane,
SZ,8-1ICP; and vinylichloride.

_;_ji_ 22 Area monitoring wells, 1,2,3-TCP exceeds the
& @alifornia response level, 1,4-dioxane exceeds the state
—notification level, and the others exceed Federal or State

= _/PARSONS

primary: maximum contaminant levels (MCLS).

Methyl tert-butyl ether (MTBE) and 1,2-dichloroethane
(DCA) are also present in site groundwater, but are being
addressed under a separate program that deals with fuel-
related contaminants in 22/23 Area Groundwater
associated with former fuel facilities.

e
22123 Area Groundwater

aiichloropropane. (TTCP)

ate notification leveli=10.005 ug/L, State response

. I'he previous reportlng limit for 1,2,3- TCP
SWes 0.5 ug/L, using 8260B.

= _/PARSONS

MCB Camp Pendleton detected 1,2,3-TCP in Base
supply well (2202) at a concentration of
approximately 0.05 pg/L using the new method.

Dozens of cities in California have reported
1,2,3-TCP in water supply wells.




Nirgeneral, shallow subsurface geology at the site consists of

I H6locene stream-deposited alluvium (permeable) overlying
Pedrock ofi the Santiago Formation, which broadly consists of
Jnter-bedded sandstone, siltstone, and mudstone

(Impermeable).

The unconsolidated water bearing alluvial deposits are
divided into the Upper and Lower Alluvium, with the
underlying Lower Alluvium generally having a higher
percentage of sand and gravel, and less fine-grained
sediments than the Upper Alluvium.

s Maximum thickness of the alluvium is approximately 200 feet.
PARSONS

29073 Area Groundwater

EpVirenmental Setting
2 S0jllbeneath the siteiconsists  ofiuncensolidated

ome clay andtgravel:

LOOKNG NORTHEAST

Wt Csng

Wt Srvan

1 s ot e g




A rea Grotfdwater

= 200 feet/year, which assumes the release occurred
approximately 30 to 50 years ago.

s Studies performed at Base production wells by the
USGS as part of the 22/23 Area Rl demonstrate that
(even within the coarser lower alluvial deposits), a large

percentage of the flow occurs over narrow intervals.
PARSONS
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"52723 Area Groundwater

iEenporan/wells.

5 ‘-arch 20083 to) July' 2004: Groundwater samples were collected

S Sianion investigation wells) using the new low-level 1,2,3-TCP
Smethod; 1,2,3-TCP was detected above the notification level in
~ 160t the 44 wells sampled, and levels appeared to increase
with depth.

October 2007: Groundwater samples were collected and
analyzed from 11 new wells, 30 existing wells, and an
additional 11 wells previously installed as part of other
investigation programs in the 22 Area.

= _/PARSONS

"52723 Area Groundwater

Ereundwater samples wereralse collected and analyzed from

1 Wells to confirm previous sampling results.
EDEcEmber 2008: The USGS conducted down-hole logging on
vaier: supply well 2202 to identify which zones of the well
i Sereen were contributing the most flow and to evaluate where
- 152,3-1ICP might be entering the well screen. Discrete
groundwater samples were also collected and analyzed.

July te August, 2009: The USGS conducted down-hole logging
on six additional water supply wells to evaluate where VOCs,
including 1,2,3-TCP, might be entering the well screens.
Discrete groundwater samples were also collected and
analyzed.

= _/PARSONS
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‘5723 Area Groundwater

f_uring un-pumped and pumped conditions.

:epth Specific Logs produced by USGS for
S lnEpumped and pumped conditions included:

»> Natural Gamma,

= _/PARSONS

» Well-Bore Flow (ft/min and gal/min),
» Fluid Temperature, and
> Fluid Resistivity.




_ Logging; Results
\aubral Gamma. lLeg *:' \Well Bore Flow -

= _/PARSONS

—
22128 Area Groundwater
SGS Well Tiesting Results

[DEEeper zones can be a source of natural
undesirable constituents (e.g., chloride, TDS).

= _/PARSONS




T
22173 Area Groundwater

DEPISSPECIfic Analytical Results 2t Well 2202
%1,2,3-TCP ResLlts = :

20

Sa_m_pm 1,2,3-TCP. Concentration i
f 0.072 ug/L
o0 0.039 pg/L
0.044 pg/L
0.028 ug/L
0.015 pg/L
0.012 pg/L 140

60

&0

100

T

Depth, in feet

120

160

Note: dots represent measured L
concentrations and line represents 120
calculated concentrations.

200

1] 05 1

1,2,3 Trichloropropane,

in micregrams per liter
= _/PARSONS

: ’ . e'calculated concentration: of
NP7 8= CPlin this layer (0.7 pg/L) was approximately an order
omeagnitude higher than maximum concentration in depth-

B speciiic samples (0.072 pg/L at 90 fi. bgs).

- SWithrthe exception of well 2202, 1,2,3-TCP were not detectable
in'Base supply wells within Chappo sub-basin sampled as part
of the USGS testing.

Non-TCP VOCs were not detectable in Base supply wells in
the Chappo Subarea.

= _/PARSONS




29123 Area Groundwater

1 Esmetes
| eoncantraton, regardiess of depsh; unl-\

= _/PARSONS

22123 Area Groundwater

e_z eand Extent oieontamination

~|s =1, 2-DCE was  detected above! its Califernia. MCL of 6/ pug/L in
e WW@M(Q%@/H-&ﬁd‘GW@Q (7.1 ug/L)

13 el-t3.0CE

. o=
(41 5] Nt detected ot refarnnced detecton lmit e
(M5} Nt sampied
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27178 Area Groundwater
and Extent oih@ontamination

y&« -DCE was: detected above both the Federal MCL of 7 pg/L
lﬁ@@AﬂMﬂ.-@ﬁG-pglhm@@@? inrsamplessiemwells:ieIVIVECL
_:C pg/L);, 6W-01A (8.3 ug/L), and 6W-04A (11 ug/L).

= _/PARSONS

22123 Area Groundwater

Eand Extent off@ontamination
1le chilende was detected above the Califernia, MCL o1 0.5 ug/Ltin
wells AWEGAAN( 58 e/ E) A7 A (0.7 el B) 26 WA E SR TTef/ B
BVWVEOLA (1.1 ug/L); and MM-03 (1.3 pg/L).

= _/PARSONS
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— Cerferine Ground Surface
== =¥ Conterine Waler Table

Note Dats is 2007 untess otherwise indcaled

= _/PARSONS

500 000 3600 4000 4500
LOOKING NORTHWEST

1.23-TCP » CAResponse Level of 0.5 .

1.2:3TCP » CANotficasion Level of 0 005 gL g
450 123TCP « CA Noblicason Level of 0 005 gL !

®00 600 @0 Teoo

& 1.2.3-TCP Not Delecied af indicated Value

Wt Not Sampled. 1,2.3-TCP Nol Delecied Previously

WS Wl Not Sampled

HOALIONTAL SCALE (feet)

VERTMCAL SCALE (met)

Figure 217
22123 Area Groundwater
Schematic Cross Section View of
1.2,3-TCP Results in Groundwater
WCS Cane Paratotin, €4
PARSONS
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22128 Area Groundwater
3 Ared RI/ES; Summarys

REIesence of cis-1,2-DCE and vinyl chloride indicate reductive
BUEChIonnation is occurting in some areas.

':f-However, groundwater contamination may remain above MCLs
L iolrseveral more decades if left untreated.

Jihere is no significant risk to indoor air receptors from soil gas
contaminants in the 22 Area.

1,2,3-TCP has been detected in Well 2202 and also in Base
Wells 330923 and 33924 (cross gradient from the site), and
agricultural well 2200 (approximately %2 mile down gradient
from the site).

= _/PARSONS

—
22123"Area Groundwater
Dligit22/23 Area RIES, Summary

ZaEe groundwater contaminant plume; areas

7 77
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e
22173 Area Groundwater

SWiehitering
—'Alternative 3t Alternate Water Supply by Installing
& New Base Well or Wells

_f_—*:? Alternative 4: Source Area Treatment via In Situ
Tlechnologies

s Alternative 5: Ex Situ Wellhead Treatment at Well
2202

s Alternative 6: Wellhead Treatment at Well 2202 and

Reinjection of Treated Water
PARSI:INS

e
22123 Area Groundwater

&> [land use controls include restrictions on future access to
the groundwater in the immediate vicinity of the site where
greundwater contamination may be present above
regulatery thresholds.

Jihe leng-term groundwater monitoring program involves
monitering groundwater quality to track contaminant
concentrations and possible movement, provide early
warning of potential impacts to downgradient receptors,
and evaluate the attenuation of contamination in and
downgradient of the VOC plumes.

= _/PARSONS




e
22173 Area Groundwater

e Newwellsiwould be installed to replace contaminated
- wells.

ldeally, new wells would be installed in unimpacted zones
ofithe aquifer in order to avoid the added cost of wellhead
treatment.

To avoid placement of supply wells in contaminated zones,
test wells are proposed as part of this alternative.

Test wells would be used to evaluate horizontal and
vertical contaminant distribution, and capture zone analysis
would be used to determine if the location will remain
uncontaminated for the life of the water supply well.

= _/PARSONS

e
22123 Area Groundwater

termative 4
QuUIce Area lireatment via i Situ; lechnelogies

Jihistalternative includes the installation and operation of in
Sitl remediation Systems to remove contaminant mass in
tWoe source areas with the highest contaminant
concentrations.

Enhanced bioremediation and injectable zero valent iron
(ZVI) were chosen as in situ remedies. Both are proven to
remediate TCE and its breakdown products and both have
been demonstrated to effectively treat 1,2,3-TCP in the
laboratory.

It is recommended that pilot scale tests be conducted and
the final determination be made regarding which
technology chosen based on the pilot test results.

= _/PARSONS




e
22173 Area Groundwater

iErnative 4 . :
phanced Bioreediation

a4 > IIfjECtionI ol organic substrates that allow
S micrebes to degrade contamination.

& FUll scale implementation includes injection wells
& spaced 50 feet apart.

» Selution of whey, oil, and pH buffer for short- and
long-term effect.

= _/PARSONS

e
22123 Area Groundwater

teneed toinject up to 40 feet below ground
surface.

= 5 Direct-push would be used instead of injection
= wells, with each point spaced 5 to 10 feet apart,
resulting in permeable reactive barriers (PRBS)
within'and downgradient of the plume.

= _/PARSONS




e
22173 Area Groundwater

ISHin the early stages.

it ZVZ s proven effective, it could be used
Instead of ZVI.

» Sensitivity to geochemistry, pH, and particle size.
» Necessary residence time still being evaluated.

» I applied instead of ZVI, could not be injected
due to large particle size.

= _/PARSONS

e
22123 Area Groundwater

CEXsituwellhead treatment at well 2202 would include liguid
phase activatedicarbon adsorption and filtration to treat 1,2,3-
JICPI e below detection limits.

©iher ex situ technologies were evaluated, including advanced
oxidation. However, liquid phase activated carbon adsorption
withifiltration was found to be the most cost-effective.

Filtration is needed to remove suspended solids prior to carbon
treatment.

Well 2202 is currently piped to IM Plant 22. This alternative
assumes that the ex situ treatment unit would be located at 1M
Plant 22 and, after treatment, that water from well 2202 would

then be sent to IM Plant 24 for final treatment.

= _/PARSONS
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22128 ' Area Groundwater
[iErmative 6 >

Exisituiwellhead treatment at well 2202 as described in
Aliemative 5

Iiransport of water via existing piping to treatment system, then
tiansport to:new injection well via new underground piping

Injection of treated water into aquifer in Chappo subbasin at same
rate as extraction

Reinjection designed to create a mound or barrier to prevent the
migration of water from 22 Area to 33 Area wells

Limited investigation upgradient of 33 Area wells to determine
optimal placement for hydraulic protection of the wells

The limited investigation would be less than proposed in
Alternative 3

= _/PARSONS

N2 A rea Grotndwater

0 Comparative Analysis

Criteria Alternative

1 2 3 4 5 6
NoAction LandUse  Alternate Source Area  Ex Situ Wellhead
Controls Water  Treatment  Wellhead = Treatment
and Supply vialn Situ  Treatment at Well 2202
Long Term with  Technologies atWell 2202 and
Monitoring  Alternative 2 with with Reinjection
Alternative 2 Alternative 2 of Treated
Water with
Alternative 2

Threshold Criteria

Overall Protection of Human
Health and the Environment

Compliance with ARARS

Balancing Criteria

Long-Term Effectiveness O

and Permanence o >v® 0v® 0@ 0@
Reduction of Toxicity, Mobility,
or Viglume by Treatment O @) O @@ Ol @
@
@

Short-Term Effectiveness Not Rated

" ov® 0-® 0-® 0@
Implementability Not Rated Pu® o Q Qred

0 36 76 4A:10.5 166 220
48:8.8
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MCB CAMP PENDLETON
SEEFTES
PILOT STUDY UPDATE

20 May 2010
100t FFA Meeting
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SITE 1115 FIELDWORK UPDATE

Fieldwork Summary

« September 14-26, 2009:
Substrate injection

% January 26-25, 2010:
First performance
monitoring event

s April 28-29, 2010:
Second performance
monitoring event

< July, 2010:
Third performance
monitoring event

PARSONS 2
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Enhanced
Bio Pilot

NEWLY INSTALLED WELLS

1115-MW4 &>
=
5,
ey
~u7.
1115-MW1 Q —
[~ A 1115-MW2 -
s A 1115-MW3- 340
% 1115-MW5 2 / /]
2 % @ n"] S5f8/91"17 MW1
s
S5/8/9/17-MW48 SITE S/
“\“‘..
% 0 ~..3
1115-MW6 °78
FORMER “NPf‘EVED
BUILDING 13161 | AREA— N\ _
Logend
@ Shallow Groundwater Monfiaring Wall N Figure 3-6
—F; mmwmw-u l Site 1115
\m Shallow Groundwater Elevation (R above msi) . ] Proposed Pilot Study Wells
A Proposed Pict Study Injection Wel [ 0 i
%% Proposed Piot Study Monitoring Well = = ——] MCBCapPevencates
Scale in Feet Pm‘
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SITE 1115 LAYOUT

.
s semerTie
- ——*Enhanced b~ 1 ®
16TH STREET BIO Pilot
Emramre—— oy S T Izl;-well: -
r B g BTN T S +%3‘ -5,5_‘.9.5'1.‘-'..'\.:2 e
30 N s ~ N W ":“”'“mf TR
B T R TG '."_*'F".__._._

e 524004 gy m-umi =

'3,'55 -
anife .
T SRS v

5}‘5 i 2 5oM g
oME oy '
o)
AT D 7|
- Product Recovery
e g A Test Wells
PAFISI:INS 5
LNAPL RECOVERY TESTING
2.5
% S5/8/9/17-MW-40 S 20
% Pre-removal LNAPL _;521.5—
thickness was 8.33 feet £ .,
< LNAPL recovered 27% g
of original thickness 2035
after 172 hours 0.0 S A R
°©c 383853833835 K 5 6 &
% Recovery rate equates _ S o o © o
to 0.052 gal/day. Time (Hours)

s LNAPL recovery testing at S5/8/9/17-MW54 yielded no useful
results as LNAPL recovered only 0.59 ft after 146 hours.

% Significant product removal through active extraction is unlikely.
Fuel sorbent socks with periodic replacement is likely the most
efficient means of product removal at this well.
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SITE 1115 PILOT STUDY INJECTION

Summary of Substrate Injection
Site 1115, MCB Camp Pendleton, CA

Qil/Water Emulsion Estimated | Substrate| Substrate
Newman Zone | Neutral Zone Total Injection | Radius of | Injection [ Flow
Injection (50% soybean oil) | 50% solids) Water Whey Volume Influence | Pressure Rate
Location {gallons) (gallons) | (gallons) [(pounds)|  (gallons) (feet) (psi)” | (gpm)”
1115MW-01 305 916 1527.0 | 199.3 1,649.1 19 10to 15 1.2
1115MW-02 3.7 11.0 182.6 23.8 197.3 8 18 to 21 0.3
1115MW-03 4.1 12.4 206.0 26.9 2225 9 20to 23 <01
TOTALS: 38 115 1,915.6 250.0 2,068.9 - - -
AVERAGES: - - - - 11.9 - -
¥ psi = pounds per square inch
® gpm = gallons per minute
PARSONS &

SITE 1115 PILOT STUDY INJECTION

Observations

7

% 2,070 gallons of substrate
and water were successfully
injected into the aquifer

(25 to 35 ft bgs)

% Injection pressure was
approximately 20 psi

«» Substrate distribution was
better than expected, likely
do to semi-lithified soils

% Sidewinder tool did not work
very well at Site 1115

= _/ PARSONS




SUBSTRATE DISTRIBUTION

S5/8/9117-MW7
Ta" A
No Substrate SVMP-1

LB o0 B5_
W2 1115-MW3 g9 Y

QVIVIF~4L bl

91115 B16
*SITE 9

S5/8)9/17-MW1

PARSONS 9

SITE 1115 PILOT STUDY INJECTION

Observations

% Well Spacing was closer than necessary at this site.
Field observations indicate that ROl was approximately
12 to 15 feet or 2x the initial estimate.

PARSONS 10




SITE 1115 PILOT STUDY

Injection Conclusions

s Learned that we could apply this technique on larger scale if
found to be effective at biological degradation (based on
groundwater monitoring results)

% Injection by direct push wouldn’t have worked at this part of
the Site due to the tight subsurface conditions and the
injection pressures needed

+ Radius of influence calculations based on estimated porosity
are low by a factor of approximately 2x likely due to poorly
lithified nature of site soils.

PARSONS 11

SITE 1115 PILOT STUDY

Performance Monitoring

«» First performance sampling event collected in January 2010

« Second performance sampling event collected in April 2010 — field
data only available at this time

<> Next performance monitoring event wiII occur in July 2010

BTN o
COESAS L T
‘\ : . - ER -r..-.1r .1::-
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INITIAL PERFORMANCE RESULTS

Treatment Area (Injection Wells, 1115-MWO05,
S5/8/9/17-MW48)

% TOC concentrations in January 2010 were very high (>5,000 mg/L)
indicating that substrate was distributed within the treatment area.

% Baseline weakly anaerobic conditions have become deeply
anaerobic (ORP ~ -200 mV) and are currently in the methanogenic
range. These conditions are conducive to complete dechlorination

+ pH conditions initially became too acidic (pH ~5.5) but rebounded
by the April 2010 event. Current conditions are in the neutral
range

(pH 6.4 to 7.0) and are appropriate for biotic dechlorination

+ Baseline TCE and cis-1,2-DCE concentrations decreased slightly
(5-10%) by January 2010. Vinyl Chloride was not detected in
baseline or January 2010 sampling rounds.

PARSONS 13

INITIAL PERFORMANCE RESULTS

Downgradient Wells (1115-MWO06, S5/8/9/17-MW41,
-MW52, -MW53)

% Geochemical data indicates that 1115-MWO06 and
S5/8/9/17-MW53 were impacted by geochemical shifts
associated with the injected substrate (more negative ORP,
increases in electrical conductivity and pH.

«» S5/8/9/17-MW41 and -MW52 do not show evidence of
impact.

% Upgradient well 1115-MW4 shows no evidence of substrate
impact.
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MCB CAMP PENDLETON
ST E2
PILOT STUDY UPDATE

20 May 2010
100t FFA Meeting
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SITE 21 FIELDWORK UPDATE

Fieldwork Summary ~ =

<+ November 9-13:
Well installations

% November 16-18:
Well development

« November 23-24:
Baseline sampling
event
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SITE 21 FIELDWORK UPDATE

Fieldwork Summary
(Continued)

K/

«» December 14:
Site wide
pre-injection
groundwater
elevation
measurements

< December 14-18:
Substrate injection

» December 16:
RWQCB site visit

» December 17:
Soil sampling

activities
PAFISI:INS 3
SITE 21 LAYOUT
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SITE 21 PILOT STUDY INJECTION

Injection Points Substrate Injection Mixture Total Volume Estimated Injection
Injection | Injection Emulsion Product Makeup Water/ Injection | Effective | Radius of Time
Whey Product
Well Interval | Spacing | Volume | Oil Component Buffer Agent 80% Lactose by weight Water | Substrate| Substrate | Interval | Porosity | Influence | at2 gpm
D (feet) (feet) (zallons) [ (gallons) (pounds)] gallons pounds (pounds) (gallons) | (pounds) | (gallons) (feet) (percent) (feet) (hours)
21W-26 40-45 NA 18 104 809 336 3629 183 700 264 751 4 9% 94 6.3
21W-27 31-46 NA 40 237 184.9 76.8 8294 419 1.600 604 1.717 13 9% 81 143
TOTAL: 58 34 266 110 1,192 603 2,300 868 2,468 Days: 1
SUBSTRATE CONCENTRATIONS
Final Percent Substrate by Weight: ~ 4.5% Final Lactose Concentration (injection Fluid): 18.8 grams/liter Percent Lactose by Volume in Emulsion: NA
Final Percent Water by Weight:  95.5% Final Oil Concentration: 12.9 grams/liter Percent Oil Product by Volume in Emulsion:  2.5%
EFFECTIVE TREATMENT ZONE CONCENTRATIONS
Total Design Factor 8.0 Final Lactose Concentration (Treatment Fluid): 664  mgL Final Vegetable Oil Concentration (mg/L): 456
Design Life (years): 30 Lactate Design Factor 5.0 Vegetable Oil Design Factor 3.0
Total Porosity of Treatment Zone + Groundwater Flux 69,934 gallons

PARSONS

SITE 21 PILOT STUDY INJECTION

Observations

% 2,468 gallons of substrate
and water were successfully
injected into the aquifer
(31 to 46 ft bgs)

¢ Injection pressure was

<20 psi
% Hydraulic impact was
observed at 21W-13,
21W-14, 21W-20B, 21W-23,
and 21W-25 in the form of
rising water levels.

» Substrate was not observed
in any of these wells

L)
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SUBSTRATE DISTRIBUTION
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SITE 21 PILOT STUDY
PERFORMANCE MONITORING
s Post-injection sampling has not been conducted to

date due to high surface water conditions in the
pond related to a clogged pond overflow.
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SITE 21 NEWLY INSTALLED WELLS
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DRILLING OBSERVATIONS AT 21W-25

% During drilling, petroleum impacted soils were noted
from ground surface to 20 ft bgs at 21W-25. A hand
auger investigation was conducted around 21W-25 to
determine shallow extent TPH in soil.

~ 21W-26 (Injection Well) ™

SB-8 ASB 4 aﬂw-ﬂ
SB-2
SB-7 A\ &@1 21W-14
21\-258 "

SB.5 Abgp g

“
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SITE 21 SOIL SAMPLING RESULTS

Boring ID / Depth | TPH-G TPH-D
(mg/kg) (mg/kg)
21-SB1 (3.0 ft) 2,300 4,400
21-SB3 (3.8 ft) 10 <0.28
21-SB5 (3.4 ft) <5.6 <0.26
21-SB6 (5.7 ft) 24 <0.28
21-SB7 (3.7 ft) <b.7 <0.25
21-SB8 (3.3 ft) 1,500 3,800
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SOIL SAMPLING CONCLUSIONS

+ Small localized source of petroleum contaminants

in vicinity of well 21W-25

s Area of fuel contamination laterally bounded by
shallow hand augers

+* Soils contain TPH-diesel (2,300 mg/kg) and

TPH-gasoline (4,400 mg/kg)

< Note that fuel constituents have been detected at
Site 21 previously and this site has been a vehicle
maintenance and storage area for some time
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