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Commanding General, Marine Corps Base, Camp Lejeune, North
Carolina 28542-5001

Commander, (Code 18) Atlantic Division, Naval Fac111ties
Engineering Command, Norfolk, Virginia 23511-6287 .»*
(Attn: Charlie Thomson) i

ENVIRONMENTAL PROJECTS

b
§ :

(a) NAVFACINST 6240.3B

(1) Pollution Control Report (PCR) IPN SS-004P

1. The enclosure is a Pollution Control Report (PCR) for
environmental projects to’be submitted per the reference to-
Headquarters (LFL) via your command.v o s

2. Point of contact for the subject project is Brynn Ashton,

s w

Environmental Engineer, Environmental Management Department, at
commercial telephone number (919) 45 -5836. .

Al

I. WOOTEN
By direction

Copy to:
CMC, Code LFL (Attn: Hank Eacho)
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ADVANCE ' 5 NAVEACINST 6240. 3B

ENVIRONMENTAL - POLLUTION CONTROL REPORT (PCR) EXHIBIT
PROPOSED PROJECT

MEDIA: Solid Waste " EFD: Lant Div UIC: Me7001

Yy .Paogi:tT NAME : * Deveiog a Sanitli_rxu _Landfill Closure Strateqy

: ACTIVITY: " 'Marine Corps Base, Camp Lejeune

FUNDING COMMAND: CliC STATUS: PP APPN O&MMC
SUBAPPN: n/a

INTERNAL '?iaom'_cr NUMBER: SS-@04P"

[ —— -._,-_a___—-_———-—-—-___--__-__-___----—--—--—-_---—--—--—-——--—_-_--—--—-—--——

-+ ESTIMATED COSTS OF POLLUTION CONTROL MEASURES ($099)

----- DESIGN-29--2olo' - --CONSTRUCTION/STUDIES - - -
_ BUDGETED FUNDED BUDGETED FUNDED
FISCAL YEAR  _AMOUNT _AMOUNT _AMOUNT _AMOUNT -
P s S TR 3k L, B

§i ? % IG\: lm YEAR
i  DESIGH START: :
. DESIGNCEOMPLETION: 9 92
' CONSTRUCTIORPSTART:
CONSTRUCTION COMPLETION:

FINAL COMPLIANCE

(Date Navy estimates compliance
to be obtained)

REGULATORY E"’NAi, ‘COMPLIANCE: (Date final compliance must be
‘_-.t - B Tf" - obtained to satisfy permit

: oo ke requirements/reg date.
Je' . '

|

POLLUFANT CATEGORY % (EFD INPUT)  CORRECTIVE ACTION CODE: _ _ _ NEESA INPUT

COMPLIANCE STATUS.CODE: (EFDs must circle most applicable code)
ESDP @SDED._PSDF [ESRO ESRE ESDL QA INOV OTHR

PROJECT ASSESSMENT: (EEDS circle one) VARIOUS LOCATIONS: (EEDs . circle one)
MEDIUM LOW YES

LEGAL ACTION CODE: (EFDs to enter L if project being requested as result of
pending legal action. Explain in "Other PCR Information, Section 4. g

The following two fields reserved for EFD/NEESA/HQ computer select purposes- Y
PRIORITY: (4 DIGITS) LEGAL CITATION: (8 DIGITS)

Enclosure (2)
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PROPOSED' PROJECT INFORUATION CONTINUED NAVFACINST 6244.3B

PROJECT NAIE: Develop a Sanitary Landfill Closure Strateqy

<. PROBLEN STATEIENT: First 3 lines limited to 58 characters:-each, brief description
of the problem--extracted and submitted to EPA for A-196 Reporting. Follow with

detal ied description answering the following: specific type of pollution,. amount of
poiiution, pollution source, existing treatment, and effectiveness of existing
treatment. i '

d201 Current sanitary landfill will be full in 1994 and
opez  must be closed in accordance with State and
2002 Federal regulations. o
2010  Solid vaste sanitary landfill will be full in 1994 of non hazardeus solid
0029  waste from the military activities in and around Camp Lejeune. The site
0030 must be ciosed i1n accordance with State and Federal regulations.
2949 i
2352
o6 3
2279
2380
2959
2100
2119
g120 S
( 2130
5 2149

2. REMEDIAL ACTION: First 3 lines limited to 5@ characters each, brief description
of the problem--extracted and submitted to_EPA. for A-106 Reporting. Following with
detailed description of control devise or mod proposed to bring pollution source into
compliance. Include all applicabléi%cific’;ﬁions for equipment, facility or
materials to be utilized. S N S

2001  Develop a sanitary landfill closure strat that
@po2  meets State and Federal regulations.. . -

29933 & : S

@019 Develop a sanitary landfill closure strategy that meets State and Federal
2020  regulations. The elements of the closure strategy must contain at the
2232 minimum the following elements: flexible membrane cap, gas control,

@940 biotic barriers, vegetative top covers; “infiltration, erosion control,
2050  long term aesthetic concerns, surface drainage control, leachate control,
@060  leachate collection and t eatment, leachate discharge, access, security,
2279  groundwater monitoring, surface water monitoring, reporting requirements,
o089 and long term funding requirements.

2099
2100
2119
2120
2130

k& 2149

(]
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RCRA SITE INSPECTION

INSPECTOR AND AUTHOR OF REPORT

Glenn A. May :
Environmental Engineer

FACILITY INFORMATION

U.S. Marine Corps Camp Lejuene (USMC)
NC Highway 24 & U.S. Highway 17

Camp Lejuene, North Carolina 28542
NC6 170 022 580

RESPONSIBLE OFFICIAL

Danny Sharpe
Head of Soil, Water and Environmental Branch

(919) 451-2083
INSPECTION PARTICIPANTS

Glenn May, U.S. EPA

Jerry Parks, North Carolina SHWMB
Danny Sharpe, USMC Camp Lejuene NREAD
John Riggs, USMC Camp Lejuene, NREAD
Capt. Henkle, USMC Camp Lejuene, SJA

"DAT. i OF P, ITON

June 27 and 28, 1989
8:00 a.m.

PLT LE REG IONS

RCRA Section 3007
40 CFR Parts 262, 263, 264, 265, and 268

PURPOSE OF SURVEY

The Hazardous and Solid Waste Amendments of 1984 require an
annual inspection of all federal facilities that treat,
store or dispose of hazardous waste. This inspection is to
determine the USMC’s compliance status with the permit
conditions, generator standards and transporter standards.

FACILITY DESCRIPTION

The USMC base is located in Jacksonville, North Carolina.
The base is the most complete amphibious training base in
the world. The main mission of the base is to provide

. —— —v/"/ul
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housing, training, logistic .and administrative support for
marine units, conduct specialized schools and other training
as needed, receive and process personnel as assigned, and
conduct combat training as needed. The facility was issued
a hazardous waste Part B permit for storage in containers on

September 7, 1984.

FINDINGS

On June 27 and 28, 1989, EPA conducted an inspection of Camp
Lejeune as a permitted facility for storage in containers, a
generator of hazardous waste and a transporter of hazardous

waste.

The permitted facility is operated by the Defense
Reutilization Marketing Office (DRMO). DRMO is responsible
for the management of hazardous waste. The USMC is the
owner of the facility, who oversees the management of
hazardous waste under the Natural Resource and Environmental
Affairs Division. The Traffic Manager Officer (TMO) is
responsible for the transportation of hazardous waste.
Hazardous waste is generated at over 100 sites and then
transported by TMO to the permitted storage area.

The permitted storage area has two areas for the storage of
hazardous waste, building TP-451 and TP-463. The capacity
in 55 gallon drums of the storage areas are: 224 drums in
TP-451 and 504 drums in TP-463. Hazardous materials are
also stored in these two buildings.

The following generating sites were inspected: (B=building
number) Base Maintenance B1202, 2D Maint Battalion, sites
B901 and B902; Headquaters Dattalion B-307; 8th Engineering
Special Battalion, FC-200; 10th Marine Division b-1789 and

1775; Naval Hospital B-118.

The USMC generates a large quantity of batteries (lead-acid
lithium and magnesium). The lead-acid batteries are
recycled and the acid may be occasionally drained, if the
battery is cracked. The lithium and magnesium batteries are
not recyclable and are disposed as a waste.

Safety-Kleen currently services approximately 100 sites
where hazardous waste is generated. TMO is responsible for
signing the manifest as the generator at the various:
locations. The USMC is currently considering the
possibility of Safety-Kleen servicing an addition locations.

TMO is responsible for transporting all waste from the
generating sites to be the permitted storage buildings. The
USMC is also a transporter of hazardous waste, and TMO is
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responsible for transporting the waste. TMO transports
hazardous waste from the USMC Air Station - New River Base,
Camp Geiger and Camp Johnson to the Camp Lejeune permitted
sStorage buildings. Only the USMC New River Base is
required to have a separate EPA I.D. number.

The USMC generates a large quantity of waste oil. The
waste oil is accmulated at each generating site.
Previously, the generated waste oil was transported to one
of four areas for Storage before transportation to a
burner. The Capacity at the four storage areas is as

follows:

Building 45 - 273,370 gallon tank

Holcomb Building - 3 tank 17,585 gallons each,
1 tank 30,000 gallons

Tarawa Terrace - 6 tanks 30,000 gallons each

The following tanks are currently considered hazardous
waste storage tanks: S781 at Building 45; S889 and sS891 at
Holcomb Blvd.; STT61, STT62, STT63, STT64 and STT65 at
Tarawa Terrace. Closure plans were submitted to the North
Carolina Solid and Hazardous Waste Management Branch for
approval on June 7, 1988. The tanks will be closed upon

approval.

All waste oil from New River Base is presently being
disposed off-site after accumulation at appropriate
hazardous waste handling facilities. Waste oil generated
at Camp Lejuene is not mixed with the waste oil from New
River Base and is stored in tanks S889 and s891. .Both
tanks were emptied and steamed cleaned before the
introduction of the non-hazardous waste o0il. The hazardous
waste oil was disposed off-site properly. The rinsate from
the steam cleaning is held in Tank 45. The non-hazardous
waste oil held in S889 and S891 is being sent to a burner
upon analysis showing no chlorinated organics. The storage
of the waste o0il in Tanks S889 and S891 was approved by
North Carolina SHWMB by letter dated July 27, 1988. No
other hazardous waste tanks are Presenting receiving waste.

The USMC performs the open burning and detonation of waste
explosives at two locations. The USMC has submitted a Part

B for this activity..

Marine Base Lot 203 was viewed by the inspectors from
outside the fenced area. The site has been prohibited from
entry by all personnel unless in Level C safety equipment.
Lot 203 is the site where drums, labeled as DDT, were found
buried by facility personnel after a forklift ran over one

~of the drums. The time of disposal is unknown.. At least
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five drums of waste have been exposed to the surface. The
USMC is in the process of obtaining a small business
contract to remove the exposed drums and contaminated
soils. Further investigations will be conducted in the

future.

Attached is a copy of the inspection checklist. The
following violations were identified at the inspections on
September 28 and 29, 1988 and have not been corrected, in
addition they are violations of the State Compliance Order,
dated February 6, 1989:

2.34(a) - A generator of hazardous waste shall
not accumulate hazardous waste on-site for more than 90
days in an area that is not permitted or have interim
status for storage. One drum of D003/D008 hazardous
waste designated with an accumulation start date of
December 29, 1989, has been in at B-1775 longer than 90
days. One drum of hazardous waste from Base
Maintenance was received at Building TP-463 on June 27,
1989, with an accumulation start date of March 15,
1989; thus the waste was stored longer than ninety days
at a non-permitted storage area. s

40 CFR 262.34(a)(1) - A generator of hazardous waste,
who accumulates waste for less than 90 days must comply

with 40 CFR 265 Subpart I. A) A generator must inspect
areas where containers are stored at least weekly,
looking for leaks and for deterioration caused by
corrosion or other factors. A log of inspections shall
be kept for at least three years from the date of the
inspection, as required by 40 CFR 265.174. No weekly
inspection logs were present at Building 1775 for the
weeks from April 28, 1989 until June 28, 1989, except
for June 9 and May 5, 1989.

40 CFR 262.34(a)(3) - A generator of hazardous wﬁste,

who accumulates waste on-site for less than 90 days
must label or mark clearly each container with the
words, "Hazardous Waste.” One drum of hazardous waste,
paint wastes, was not labeled with the words,
"Hazardous Waste” at FC-200.

40 CFR 262.34(a)(4) - For a generator of hazardous

waste the facility must comply with the requirements of
40 CFR 265.16, for personnel training.

40 CFR 265.16(d)(3) - A written description of the

type and amount of both introductory and
continuing training that will be given must be

documented.
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40 CFR 265.16(d)(4) - The owner or operator must

maintain documents and records at the facility
which record that the training or job experience
of this section has been given to and completed by
facility personnel.

Personnel at B-1775 failed to demonstrate
compliance with personnel training requirements.

In addition to the above violations that have not been
corrected, the following violations were identified.

ermit Condition - Part I During the inspection of
Building TP-463, a drum of U359, U070 and U072 hazardous
waste was found being stored. The permit does not allow
storage of these wastes. Furthermore, during the manifest
review, Ul54, Ull7, U151 were discovered to have been
manifested from the storage area. These wastes are not
identified for storage in the permit.

Permit Condition - Part II.D. The facility’s permit has

not been revised for its waste analysis plan to include
land ban considerations as required by 40 CFR 270.4 and

264.13(a)(1).

Permit Condition - Part ITI.F. Inspections logs for
November 10, 1989 and October 14, 1988, did not record the
time of the inspection.

Permit Condition - Part II.M. Manifest number 0911 does

not have a five digit code as required by 40 CFR
264.71(c)).

Permit Condition - Part III. One drum (30 gallons) of

- hazardous waste was not on a pallet while in storage
building TP-451.

Permit Condition - Part III.C. One overpack pine box

(container) containing four cans of paint waste in kitty
litter was partially open violating the permit condition to
keep all containers closed.

40 CFR 262.11 Three drums of waste at B-1775 have not been
analysis to determine if they contained hazardous waste.

40 CFR 262.34(a) - A generator may not accumulate hazardous
waste for over 90 days in an area which does not have a -
permit or interim status for storage. Building FC-251 was
storing hazardous waste longer than 90 days. ; ’
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40 CFR 262.34 (a)(2) One drum of hazardous waste at B-1780
and one drum of hazardous waste at B-1775 were not marked

clearly with the date upon which each period of
accumulation began.

40 CFR 268.7(a)(1) - A generator who ships hazardous waste
which exceeds applicable treatment standards must notify
the treatment facility with each shipment in writing of the
appropriate treatment standard. Manifest number 0911,
dated March 18, 1989, shipped waste F002 off-site without a
land ban notification as required.

40 CFR 268.8. - Camp Lejeune failed to submitted a "soft
hammer*” certification/demonstration before off-site
shipment of Ul54 on June 7, 1989.

In addition to the above violations identified, the
following recommendations are made. 1) Segregate hazardous
waste from hazardous materials including the lithium
batteries from magnesium batteries. 2) Keep the overpacked
pine boxes containing lithium batteries completely closed
and stacked only two high. 3) Modify the permit to include
any additional hazardous wastes the facility'mqy need to
store. 4) Place personnel decontamination equipment (e.i.
eye washes and emergency showars) closer to the
accumulation areas.

CONCLUSION

The USMC has a complex situation at the generating sites
with training personnel, management of waste generated and
maintaining paper work. The base has made a vast
improvement over the last year to improve the condition of
the hazardous waste accumulation areas. The base still
needs to concentrate on the accumulation areas because many
of the violations sited in this inspection report are
associated with the areas.

USMC has improved on housekeeping skills from the previous
EPA inspection. Many generation and accumulation sites
have been consolidated to reduce number of handlers.
Containment of these areas will decrease environmental

impact and time spent to clean up spills.

USMC has begun to emphasize an impressive waste
minimization program. The increase in emphasis in this
area will result in decreased expenditures on hazardous
waste management and disposal and a decrease in time spent
in handling waste. Also the sites ability to remain in
compliance with hazardous waste regulations should be
increase with an emphasis on waste minimization.
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11. RECOMMENDATIONS

( Transmit a copy of the USMC Camp Lejuene inspection report
to North Carolina SHWMB for appropriate enforcement in
accordance to the State’s enforcement response policy.

12. SIGNED

bl nann A R RQ

Glenn May
Environmental Engineer

7/5;/37

Date ’/
13. CONCURRENCE ' APPROVAL
| /ﬂ;
/7 ~— ]
A Y. ~ 2
_J6hn C. Lank, Chief Allan E. Antley, Chigf
—~ East Unit, WCS ; Waste Compliance Section
( 4 740 W11/73
Date Date
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GENERATOR INSPECTION FORM - PART 262

- il

\f\. \h“"b k_- 4o S \ s i e \\ e 4 L ‘o -
- Name of Site 2 i 7% EPAT.D. ]
A L T i Gl s o~ Vi
Location Inspection Date 33 . Sagnature of Inspector.(\:

CompTiance Date

Signature of Facility Contac

An inspection of your facility has been made this date and you are notified of the violations, if any, marked

below with a cross (X).

SUBPART A - GENERAL

1. Hydous Waste Determination (262.11)
.~ Subpart D waste (b)
_X Subpart C waste (c)(1)(2)

2. EPA ldentification Numbers
_Z EPA generator number (a)
_{EPA transporter/facility (c)

SUBPART B - THE MANIFEST

General Requirements (262.20)
Z_ proper manifest (a)
___ permitted facility" (b)

. Required Information (262.21)
_-_ document number (a)(1)
__’ generator identification (a)(2)
- transporter identification (a)(3)
facility identification (a)(4)
-7 D.C.T. description (a)(5)
_. total quantity (a)(6)
_<"certification (b)

. Number of Copies (262.22)
_~ minimum number

. Use of the Manifest (262.23)

7

10.

11 1

SUBPART C - PRE-TRANSPORT REQUIREMENTS

. Packaging (262.30)

—D.0.T. compliance

Labeling (262.31)
— D.0.T. compliance

Marking (262.32)
< 0.0.T. compliance (a)
_—_ “HAZARDOUS WASTE" label (b)

Placarding (262.33)
D.0.T. compliance

Accumulation Time (262.34)
Subpart I; J (a)(1)

K accumulation date (a)(2)

X "“Hazardous Waste* (a)(3)

_/ Subpart C; D (a)(4)*

,& personnel training (a)(4)*

*Cite specific violations of 40 CFR 265
under remarks

SUBPART D - RECORDKEEPING AND REPORTING

12:

" generator handwritten signature (a)(1)

_Z transporter signature/date (a)(2)
_7 retain copy (a)(3)
__"'copies to transporter (b)

- DHS FORM 3010 (Rev. 9-83)
SOLID & HAZARDOUS WASTE

Recordkeeping (262.40)
manifest retention (a)

—— annual/exception report (b)
__—Ttest/waste analysis (c)
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13. Annual Repcrting (262.41)
_/ submitted (a)(1-6)
( _;:fsubmitted (b)

14. Exception Reporting (262.42)
7 transporter contact (a)

-” exception report (b)(1)(2)

REMARKS :

( DHS FORM 3010 (Rev. 9-83)
SOLID & HAZARDOUS WASTE
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— _/ foreign shipments (a)

- o . TTeY | v e T/, Ve Cdd
TSOF INSPECTION FORM - PART 2 /“‘7

TR e Yol dei LY s
Name of Site . p gp[ T.D.
"‘. BN \‘\v: \_\__ _ l"— A )
Cocation lnSpecﬂon Date" Signature of Tnspectc

Compiiance Date Signature of Facility (on

An inspection of your facility has been made this date and you are notified of the violations, if any, marked
below with a cross (X).

SUBPART B - GENERAL FACILITY STANDARDS SUBPART C - PREPAREDNESS AND PREVENTION
I. Required Notices (264.12) 8. Required Equipment (264.32)
_ “communication/alarm system (a)

_ 7 off-site notification (b) _~ telephone or two-way radio (b)

\
!
|
\
|
_~~ new owner/operator (c) ’fire. spill, and decgntamination equipment (c }
___~adequate pressure and volume of water/foam

2. General Waste Analysis (264.13) equipment (d)
2" chemical/physical lab reports (a)(1) e
~review/repeat of analysis (a)(3)(4) 9. Testing and Maintenance of Equipment (264.33)
_.zinspect/analyze (a)(4) _-7 as required :
““analysis plan (b)(c) : |
}\ - “ \,.4 Ko Voo oy 10. Access to Communications or Alarm System (264.34) |
< -ﬁ': VIO XL .\ oY =
3. Security (264.14) _7 inmediate -(a) (b) }
(The facility may be exempt under (a)(1)(2) |
24-hour surveillance system (b)(1) 1L, Rayred Aisle Space (264.35) l
i - or _Z_per permit condition ;
/artiflcial/natural' barrier (b)(2)(1) : |
g < and 12. Arrangement with Local Authorities (264:31) |
~entry control (b)(2)(11) _7 of changes with wastes characteristics (a)
—;’c'langer sign(s) Tc) __~documentation of refusal (b)
4. General Inspection Requirements (264.15) SUBPART D - CONTINGENCY PLAN AND EMERGENCY PROCEDURES
1nspect for malfunctions, operator errors,
d‘SCMPQES. etc. (a)(1)(2) 13. Amendment of Contingency Plan (264.54)

/inspect monitoring, safety and emergency _~ permit revision (a)
equipment, etc. (b)(1)

~ emergency failure (b)
_Zwritten schedule (b)(2)(3) X

F7n facitity desl?n change (i.e. construction
o~ Temedial action (c) : operation) (c

_X_ inspection log (d) g
k-\_ \_.;N\,J_ _\ u\dv—é (> \'_\\.', \C c-.v-.& (;-"-¥ \4
5. Personnel Training (264.16) -

|
_/program completed (a)(1)(b) 14. Emergency Coordinator (264.55) |
_Z annual review (c)

_-40cunents/records (d)(e)

.= coordinators change (d)
*. ; equipment change (e)

_Z on call
_~ authority to commit

.

6. General Requirements for Ignitable, Reactive or
Incompatible Waste (264.17

_/proper hand1ing/"No Smoking" sigv;s (a)(b)
_-ﬂocumer)tauon (c)

OHS Form 3010 (Rev. 9-83)
SOLID & HAZARDOUS WASTE






_15. Emergency Procedures (264.5F°

(a)(1)

__" notification to State/Local agencies
of dischlrgg (a)(2), (d)(l)(Z? ;s

___ hazard assessment (c)

- activation of alarm sys.

___ reasonable prevention measures (e)

__. monitor for lears, pressure buildup,
etc. (f)

__. Proper management of recovered waste,
contaminated soil or surface water (g)

__ compatibility with contaminated areas (h)(1)
__ emergency equipment cleaned (h)(2)
2 notification of compliance (i)

- written report (15 days)/operating
record notation (j)

SUBPART E - MANIFEST SYSTEM, RECORDKEEPING

16. Use of Manifest System (264.71)
__~ sign, date (a)(1)
-note discrepancies (a)(2)
copy to transporter (a)(3)
copy to generator (30 days) (a)(4)
- TSOF copy (a)(5)
‘_-_ rail or water transporter (b)(1)(2)(3)(4)(5)
_X generator compliance (c)
SMhovro Yaveean
17. Manifest Discrepancies' 1264.72)
__"bulk discrepancies (a)(1)
__~"batch discrepancies (a)(2)
__~written report, if required (b)

18. Operating Record (264.73)
__“‘written (a)
- quantity, handling methods, dates (b)(1)
—_ location/quantity with cross reference (b)(2)
_~ waste analysis (b)(3)
<« incident reports (b)(4)
_:: inspection record (b)(5)

~ monitoring, testinz results (for
T incinerators) (b)(8)

_Z notice to generators (b)(7)
_£_ closure/post closure cost (b)(8)

19. Availability, Retention, and Disposition of Records (264.74)

___ access to records (a)
retention (b)
records submitted (c)

NN

20. Annual Report (264.75)
_Z submit by March 1 (a)(b)e)(d)(e)(f)(g)(h)

DHS Form 3010 (Rev. 9-83)
SOLID & HAZARDOUS WASTE

Ve .

ew, .,

Yehed g 3| isien
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fested Waste Report (264.76)
"t .ithin 15 days (a)(b)(c)(d)(e)(f)(g)

——— g
21. uUm

22. Additional Reports (264.77)
___ Section 264.56(j) report (a)
b 'K facility closure (c)

SURPART G - CLOSURE AND POST-CLOSURE

23. Closure Plan; Amendment of Plan (264.112)
_~ written (a)
___ inventory modification (a)(2)
___ amendment (b)
___ 180 day notice (c)
24. Disposal or Decontamination of Equipment (264.
___ equipment disposal/decontamination

25. Post-Closure Plan; Amendment of Plan (264.118)
N_f written (a) ;
— amendment /modification (b)(c)

2,
SUBPART H - FINANCIAL REQUIREMENTS 3 'V‘

26. Cost Estimate for Closure (264.142)
written (a)

anniversary adjustment (b)
change adjustment (c)

available for inspection (d)

27. Financial A;surance for Closure (264.143)

— Yes;
Specify form

28. Estimate for Post-Closure Care (264.144)
__ written (a)
— anniversary adjustment (b)

___ Change adjustment (c)
available for inspection (d)

29. Financial Assurance for Post-Closure (264.145)

— Yyes;
Specify form

30. Liability Requirements (264.147)
___ sudden occurrences (a)
___ non-sudden occurrences (b)

31. Incapacity of Owners or Operators, Guarantors or
Financial Institutions (264.148)

i conpliahce (a)(b)
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TSDF INSPECTION FORM - PART 264
SUPPLEMENTAL CHECKLIST FOR FACILITY - SPECIFIC CONDITIONS

, US MARINE CORPS, CAMP LEJEUNE NC6170022580
( Camp Lejeune ' Onslow County

P Authorized Waste‘(Pérhit Condition II.A):

Storage in 55-gallon containers of waste codes D001
D002
R R D I Ve e 1 5 D003
D007
D008
D009
D011
F001
F002
F003
F005
U002
U061
uo76
uoso -
U122
U129
Ul42
Uls51
Ul59
ulss
, U210
( : U220
U226
U228
U239

2 Storage in Containers (Permit, Part II):

h/’Building TP-451: No more than 224 55-gallon containers

L//Building TC-863: No more than 504 55-gallon containers

v/’Containers Stacked no more than two (2) high
s E,‘\__._.)'k o T NS T \._\\A,AQ Cva v da e e S VPRI
< Minimum 4 feet aisle space between double rows (Permit
Condition IIT.E) £

%

Minimum 1 foot space between outside rows and walls (Permit

Condition III.E)

Minimum 5 feet access area along curbs and/or trenches
(Permit Condition III.E)

AKP/mb/0031
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: CONTAINER/TANK INSPECTION FORM - PART26$/
- C:'an.? Le)ecne N e 2357 E¢ c.-/,_37 £
( Name of Site i EPA 1.D. Inspectisn Date

SUBPART 1 - USE AND MANAGEMENT OF CONTAINERS SUBPART J - TANKS

1. Condition Of Containers (265.171) 1. General Operating Requirements (265.192)
- leakage __7 compatibility (a)(b)
"'/_’\' uncovered tank precautions (c)

_~ past leakage (evidence)
7 severe rusting __~overflow prevention (d)

__'; structural defect
2. Waste Analysis and Trial Tests (265.193)"
*Section not applicable to a generator only

. Compatibility Of Waste With Containers (265.172)
___ waste analysis/trial test

" visual evidence of noncompliance

R

(leakage, corrosion)

~NY

3. Inspections (265.194)
__:/discharge control equipment (a)(1)

3 . Management of Containers (265.173)
monitoring equipment (a)(2)

_L closed (a)

___/iuproper handling or storage (b) __7 waste level (a)(3)
__. construction material (a)(4)
4 . Inspections (265.174) g - 7/ surrcunding area (a)(5)
y 3 oy oo e
( _'L_weekly (minimum) s /assessnent schedule/procedures (b)
A N v —
h 1]
5. Special Requirements For Ignitable or Reactive 4, Cl/osure (265.197)
Vlste (265.176) pI‘n on-sit.

_-_ 15m (50 ft)
5. Special Requirements For Ignitaple Or Reactive

6. Special Requirements For Incompatible Waste Waste (265.198)

(265.177) L properly stored (a)(1)(2)(3)
-~ ixing (a) ey
i, 1 KO ___ buffer requirements (b)
_/unwashcd container (b)
' __Zseparation (c) 6. Special Requirements For Incompatible Wastes (2€5.199)

ﬂz properly stored (a)
___ tank washed (b)

REMARKS :

( DHS Form 3010 (Rev. 9-83)
SOLID & HAZARDOUS WASTE
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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

The Atlantic Division of the Naval Facilities Engineering Command (LANTDIV)
issued a modification to Contract No. N62470-83-B-6101 to Hunter/ESE to
prepare a Interim Remedial Investigation (RI) report consolidating all
documents produced to date concerning 22 potentially contaminated sites at
Marine Corps Base (MCB) Camp Lejeune, North Carolina. The Interim RI will
describe the contamination assessments performed at the areas of concern
(AOC), indicate potential migration pathways, summarize all rounds of

analytical data collected, and provide recommendations for further action.

The initial stage of the Navy Assessment and Control of Installation
Pollutants (NACIP) Program was the Initial Assessment Study (IAS) conducted
by Water and Air Research, Inc in 1983. Based on the results of the IAS,
LANTDIV issued a contract to perform a Confirmation Study to Environmental
Science and Engineering, Inc. in 1983. Efforts on this contract were
initiated and data reports were generated in 1984 and 1987. At the Hadnot
Point Industrial Area, a Characterization Step Report was prepared in 1988.
To further characterize the groundwater quality of the Hadnot Point
Industrial Area, a Contaminated Groundwater Study was conducted by O°Brien

and Gere Engineers in December 1988.

This report presents a summary of the environmental data generated by the
various field investigations conducted at 22 AOCs within Camp Le jeune since
initiation of the Confirmation Study. All nomenclature from the Corifirmation
Study has been adapted to conform to United States Environmental Protection
Agency (USEPA) guidance for conducting Comprehensive Environmental Response,

Compensation, and Liability Act of 1980 (CERCLA) investigations.

1.2 RI OBJECTIVES

The objectives of this report are to:
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o Describe the geohydrologic setting at 22 AOCs currently included in the
Remedial Investigation/Feasibility Study (RI/FS) at Camp Lejeune;

o Determine, to the extent possible using available data, the degree of
environmental contamination in the groundwater, surface water, sediment,

soils, and fish tissues;

0 Determine the rate and direction of groundwater flow and consequent

contaminant migration; and

o Identify data gaps in the existing data base and make recommendations
regarding the required next steps to proceed efficiently through the RI/FS

process.

1.3 SITE BACKGROUND

1.3.1 GENERAL

Marine Corps Base (MCB) Camp Lejeune is located in Onslow County, North
Carolina (Figure 1). The facility currently covers approximately 170 square
miles and is bisected by the New River. The Atlantic Ocean forms the

southeastern boundary of the base. The western and northeastern boundaries

are U.S. 17 and State Road 24, respectively.

There are five major areas of development at Camp Lejeune: Camp Geiger,
Montford Point, Mainside, Courthouse Bay, and the Rifle Range area. Marine
Corps Air Station (MCAS) New River, a hélicopter base, is a separate command
on the west side of the New River. Helicopter Outlying Landing Field (HOLF)
Oak Grove, approximately 25 miles to the north, and Outlying Landing Field
(OLF) Camp Davis, 10 miles to the southwest are also under the command of
MCAS New River. HOLF Oak Grove is no longer active and is under caretaker
status. The property has some camping facilities and occasiénally is used

for recreation by scouting groups. HOLF Oak Grove does not contain any

1=2
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significant sites. OLF Camp Davis is no longer considered part of MCB and is
no longer the property of the U.S. Marine Corps. OLF Camp Davis is, however,

included in a proposed property acquisition project.

Within 15 miles of Camp Lejeune are three large, publicly owned tracts of
land; Croatan National Forest, Hofmann Forest, and Camp Davis Forest. In
addition to the forested areas, the low elevations of the coastal plain have

created vast acreage of inland and coastal wetlands.

1.3.2 SITE HISTORY

Construction of MCB Camp Lejeune began in 1941 at Hadnot Point where
functions were centered. During construction, 9 million board feet of timber
were harvested from the reservation. From 1944 to 1954, a sawmill was

operated by base personnel.

During World War II, and the Korean and Vietnam conflicts, Camp Lejeune was
used as a training area to prepare Marines for combat. The base serves as
the home base for the Second Marine Division, and Fleet Marine Force (FMF)

units have also been stationed as tenant commands.

Construction in the Montford Point, Camp Geiger, and Courthouse Bay areas was
completed by 1945. Montford Point, originally developed for training of
troops is now used for Marine Corps Service Support Schools. Courthouse Bay
hosts amphibious training, while Paradise Point is the site of housing for
commissioned personnel. ancommissioned housing is provided at such

locations as Tarawa Terrace I and II and Midway Park.

The U.S. Naval Hospital opened in 1943 and has served military personnel
during World War II and the Korean War. In addition, the hospital provides

medical services for all assigned military personnel and their dependents.

MCAS New River was set up as a separate command in 1951. At that time it was
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called Peterfield Point, but the name was changed to New River in 1968. 1In
1942 three new runways were added and the station came under the jurisdiction
of MCAS Cherry Point. During this time PBJ squadron was based here and the
facility was also used for glider training. During the Korean Conflict, it
was used as a helicopter training base and for touch-and-go training for jet

fighters.

In 1968, Marine Corps Outlying Landing Field (MCOLF) Oak Grove was placed
under the jurisdiction of MCAS New River. The field was used as a helicopter
base and renamed HOLF Oak Grove. During World War II, the field was under
the command of MCAS Cherry Point. At the end of the war, all structures were

destroyed with the exception of the runways.

1.3.3 PREVIOUS INVESTIGATIONS

An Initial Assessment Study was conducted by Water and Air Research, Inc. of
Gainesville, Florida in 1983. The purpose of the report was to identify and
assess sites posing a potential threat to human health or the environment due

to contamination from past hazardous materials operatioms.

Based on information from historical records, aerial photographs, field
operations, and personnel interviews, a total of 76 potentially contaminated
sites were identified. The initial assessment evaluated each site with
regard to contamination characteristics, migration pathways, and pollutant

receptors.

The results of the study indicated that while none of the sites posed an
immediate threat to human health or the environment, 21 areas warranted
further investigation to assess long-term impacts. During the initial .
investigation at the 21 AOCs, an additional AOC (Site A at MCAS New River)

was identified and included in the RI effort.

Based on the recommendations of the Initial Assessment Study, the RI/FS at
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MCB, Camp Lejeune was begun in 1984. The first round of sample collection
and analysis was conducted by Environmental Science and Engineering, Inc.
beginning in July 1984. During the investigation, 55 shallow groundwater
monitoring wells were installed and a total of 75 groundwater samples were
collected for analyses. In addition to the groundwater samples, 56 soil
samples, 7 surface water samples, 8 sediment samples, and 2 fish tissue
samples were collected and chemically analyzed. An Evaluation Report
presenting the data generated by this round of sample collection was prepared
in January 1985. The report recommended additional monitoring for all of the
investigated sites. Site 48, the MCAS New River Mercury Dump, was not
recommended for additional monitoring, but was recommended for

characterization.

An additional round of sample collection and analysis was conducted by
Environmental Science and Engineering, Inc. in 1986/87. In this sampling
episode, 29 additional monitoring wells were installed and a total of 113 new
and existing monitoring wells were sampled. In addition, 54 soil samples, 44
surface water, and 41 sediment samples were collected and  analyzed. An
Evaluation Report was submitted to LANTDIV in July 1987 which docﬁmented the

data generated during the second round of sampling.

In 1988, O°Brien and Gere Engineers was retained by LANTDIV under its
Underground Storage Tank Program to provide necessary hydrogeologic services
to investigate the hydrogeology and evaluate the extent of fuel leakage from
the underground storage tanks and associated transfer lines at the Hadnot
Point Fuel Farm (Site 22). The purpose of the investigation was to determine
the presence of any product pool or soluble hydrocarbons in the groundwater
in the vicinity of the fuel farm. The site investigation included the
installation of monitoring wells, product thickness measurements, and
groundwater sampling and analysis. The results of the Contaminated

Groundwater Study were presented in report form to LANTDIV in December 1988.
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None of the previous investigations at the AOCs have included activities to
determine the site-specific values of aquifer parameters such as horizontal
and vertical hydraulic conductivity, storage coefficient, transmissivity, and
leakage. These parameters are required to quantify the rate of potential
groundwater movement and contaminant transport. All future field efforts
should include the determination of these parameters by the performance of

slug tests and/or pumping tests.

1.4 REPORT ORGANIZATION

The RI report is organized into four sections. The purpose of this first
section is to provide an overall description of the area under investigation

and briefly describe previous activities undertaken to date.

Section 2.0 provides a description of the physical characteristics of the
study area. This section provides a description for Camp Lejeune as a whole
since there has been a limited amount of specific data generated with respect

to hydrology, geology, or soils, in particular.

A summary of the sampling and analytical results of the 22 AOCs at Camp
LeJeune are presented in Section 3.0. Site-specific geology along with
groundwater contour information is presented for each AOC where monitoring
wells were installed. Recommendations for further investigations are also

included at the conclusion of each AOC discussion.

Section 4.0 summarizes the work accomplished to date and suggests where

further efforts should be expended.
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2.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

2.1 SURFACE FEATURES

The Camp Lejeune facility is located in the coastal plain of North Carolina.
This coastal plain is characterized by generally flat topography.
Specifically, the topography in Camp Lejeune varies from sea level to an
elevation of 72 feet above mean sea level (msl), however, the average
elevations lie between 20 and 40 feet msl. Along the coast lies a 200 to 500
foot barrier island complex. The dune field located on this barrier island

range in elevation from 10 to 40 feet msl.

Approximately 70 percent of Camp Lejeune is located in the broad, flat
interstream areas where drainage is poor and soils are often wet (Atlantic

Division, Bureau of Yards and Docks, 1965).

2.2 SURFACE WATER HYDROLOGY

Approximately 70 percent of MCB Camp Lejeune is in the broad, flat
interstream areas where drainage is poor and soil is often wet (Atlantic

Division, Bureau of Yards and Docks, 1965).

The drainage at Camp Lejeune is predominantly toward the New River, although
the coastal areas tend to drain directly into the Atlantic Ocean through the
Intercoastal Waterway. The natural drainage has been changed in developed
areas by drainage ditches, stormsewers, and extensive asphalt and concrete
areas. Drainage sub-basins for the Hadnot Point area and MCAS New River are

shown in Figures 2 and 3. Most of the study AOCs are in these two areas.

The dominant surface water feature at MCB Camp Lejeune is the New River which
receives drainage from most of the base. The New River flows in a southerly
direction and empties into the Atlantic Ocean through the New River Inlet.
Several small coastal creeks drain the area of MCB Camp Lejuene that is not
drained by the New River and its tributaries. These creeks flow into the

Intercoastal Waterway, which is connected to the Atlantic Ocean by a series
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of inlets. Stream flow in the New River in the area of MCB Camp Lejeune and
the average annual runoff of the MCB Camp Lejeune area have not been
determined. The water in the New River at MCB Camp Lejeune is brackish,

shallow and warm.

Flooding is a potential'problem for areas of the base within the 100-year
floodplain. The U.S. Army Corps of Engineers has mapped the limits of the
100-year floodplain at Camp Lejeune at 7.0 feet msl in the upper reaches of
the New River and increases to 11.0 feet msl on the open coast (Natural

Resources Management Plan, 1975).

2.3 GEOLOGY

Camp Lejeune is located in the Atlantic Coastal Plain physiographic province.
The Coastal Plain is underlain by unconsolidated deposits of sand, and clay
with minor amounts of gravel. Also noted are minor amounts of marl shell
rock. Regionally, these deposits are gently dipping to the southeast in a
thickening wedge that overlies the bedrock (Todd, 1983). These shallow
deposits constitgte the unconfined aquifer (water table) of the coastal
plain. Due to the permeable nature of these sediments, they are vulnerable to

both saline encroachment and surface contaminants.

Beneath the area of Camp Lejeune, a sequence of unconsolidated sedimentary
deposits approximately 1400 to 1700 feet thick exists. The following
discussion involves only the uppermost 300 feet of the sequence which
represénts the source of fresh water for the base (NCDNR & CD, 1980; Water
and Air Research, 1983).

At the top of the sequence, undifferentiated Pleistocene and Recent sands and
clays form the seaward thickening band of sediments. These deposits can
reach a thickness of 35 feet (NCDNR & CD, 1980; Water and Air Research,
1983).

MCB Camp Lejeune is underlain by seven sand and limestone aquifers separated
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by confining units of silt and clay (Harned et al, 1989). The seven aquifers
are the surficial, Castle Hayne, Beaufort, Peedee, Black Creek, and Upper and
Lower Cape Fear. Less permeable clay and silt beds separate the aquifers and
serve as confining or semi-confining units which impede the flow of

groundwater from one aquifer to another.

Fresh water is present in the surficial and Castle Hayne aquifers at MCB Camp
Lejeune. Fresh water extends to a depth of 300 feet (Harned et al, 1989).
Brackish water is usually found deeper than 300 feet below msl (Shiver,
1982).

The surficial aquifer at MCB Camp Lejeune is composed of Quaternary and
Miocene sand, silt, and clay. The aquifer ranges in thickness from 0 feet in
the channels of the New River and its tributaries to 75 feet in the

southwestern portion of Camp Lejeune (Harned et al, 1989).

The Castle Hayne aquifer is composed of sand and limestone of Oligocene and
Middle Eocene age. The upper portion of the aquifer is primarily
unconsolidated sand. The lower portion is partially consolidated sand and
limestone. Thin clay layers are found throughout the unit. The Castle Hayne
aquifer thickens toward the southeast, from 175 feet in the northern portion
of the base to 375 feet at the coast. The Castle Hayne aquifer is
approximately 340 feet thick in the Hadnot Point Area (Harned et al, 1989).

2.4 HYDROGEOLOGY

Some of the formations in the Coastal Plain are permeable, can be defined as
aquifers, and are of wide areal extent. Hydraulic connections between these
aquifers are common through complex interbedding creating a complex
hydrologic system, which is a common charact;tistic of Coastal Plain
sediments., fhis_complex system may include streams and lakes where the

aquifers are at or near the land surface.

In general, the hydrologic Ssystem at Camp Lejeune consists of an unconfined
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(water table) aquifer and semi-confined aquifer. The unconfined aquifer

extends from the water table to the first significant confining unit.

The water table at HPIA is found at depths ranging from 6.17 to 22.36 feet
below land surface (bls) (ESE, May 1988). Water levels fluctuations in the
area range from 1 to 4 feet and are attributed to seasonal variations (Harned

et al, 1989).

In general, shallow groundwater flows toward the New River. The direction of
flow actually ranges from south-southwest in the northern corner of HPIA to
west-southwest in the southwest. Groundwater mounding appears to occur in
the west-central and southeastern areas. This may be due to increased
surface infiltration and a drainage ditch in the west-central and southern
sections respectively (ESE, May 1988). The horizontal flow gradient over
most of the area is approximately 0.003 feet/ft, but does increase to 0.02

feet/ft in the southwest corner of the site.

Water levels measured in deep and intermediate wells are similar to those
observed in nearby shallow wells. Additional data is required before a
potentiometric surface map can be generated for the deep aquifer, however, it
is expected that deep groundwater flows to the east-southeast, towards the
Atlantic Ocean (ESE, May 1988). Small-scale regional changes in groundwater
flow may occur in the deep aquifer due to local pumping of water supply
wells. The USGS (Harned et al, 1989) notes that flow gradients may range
from 15 feet/mile (0.0028 feet/ft) in areas unaffected by pumping to 150-200
feet/mile (0.0284-0.0378 feet/ft) in areas near active water supply wells.

A 72 hour pumping test performed at HPIA by ESE in 1987 indicates average
transmissivity and storage coefficient values of 9.6 x 1073 gpd/ft and 8 x
10~%, respectively for the limestone portion of the deep (Castle Hayne)
aquifer. These values are in general agreement with those reported by the
United States Geological Survey (USGS) (Harned et al, 1989). Hydraulic

conductivity for the Castle Hayne is reported at an average of 35 fr/day with |

2-6
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a range between 19-82 ft/day by the USGS (Harned et al, 1989).

Further analysis of the Hunter/ESE deep pumping test data indicates that the
limestone portion of the deep aquifer is semi-confined. Recharge occurs
through a clayey layer overlying the aquifer. Hydraulic conductivity for
this layer is estimated at 4.6 x 10~3 ft/day, typical of silty sands and

silty clays.

I 2.5 LAND USE

[ Within 15 miles of Camp Lejeune are three large, publically owned tracts of
land; The Croatan National Forest, The Hofman Forest, and Camp Davis Forest.

l Because of the low elevations in the Coastal Plain the majority of the area
is composed of wetlands. In addition these areas to some extent have been

l exploited by agriculture and silvaculture interests. There is a growing
concern on a state and national level that these ecosystems, unique to the

Coastal Plain, require a protected status to survive.

The remaining land use surrounding MCB Camp Lejeune is agricultural, with
, typical crops of soybean, small grains, and tobacco. Productive estuaries
along the coast support commercial finfish and shellfish industries. Tourism

‘ and residential resort areas have stimulated the regional economy.

’ The MCB Camp Lejeune is predominently tree covered, with large amounts of
softwood and substantial stands of hardwood species. Of MCB Camp Lejeune’s
112,000 acres, more than 60,000 are under forestry management. Timber
producing areas are under even-aged management with the exception of those
areas along major streams and in swamps. These areas are managed to provide
for both wildlife habitat and erosion control. Smaller areas are managed for

the benefit of threatened or endangered wildlife species.

Some areas of the New River at MCB Camp Lejeune are classified under Title 15
of the North Carolina Admnistrative Code as Class SC, while others are

classified as Class SA. Class SC waters are useable for fishing and

2-7
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secondary recreation, but not for primary recreation or shellfish marketing.
Class SA waters are the highest estuarine classification, useable for

shellfish marketing.

The ecosystems found at MCB Camp Lejeune include terrestrial (or upland),
wetland, and aquatic communities. The terrestrial ecosystems contain four
habitat types —- long leaf pine, loblolly pine, loblolly pine/hardwood, and
oak/hickory. Loblolly pine is the main timber stand of the area. The
wetlands ecosystems vary from those bordering freshwater streams to salt
marshes along coastal estuaries. The aquatic ecosystems consist of small
lakes, the New River estuary, numerous tributary creeks, and part of the

Intracoastal waterway.

The wetland eco:ystéms on MCB Camp Lejeune include five habitat types -- pond
pine or pocosin, sweet gum/water oak/cypress and tupelo, sweet bog/swamp
black gum and red maple, tidal marshes, and coastal beaches. The tidal marsh
at the mouth of the New River on MCB Camp Lejeune is one of the few remaining
North Carolina coastal areas relatively free from filling or other man-made
changes. Coastal beaches along the Outer Banks and the Intracoastal Waterway
of MCB Camp Lejeune are used for recreation and to house a small military
command unit on the beach. The Marines also conduct beach assault training
maneuvers from company-size units to combined 2nd Division, Force Troops, and
Marine Air Wing units. These exercises involve the use of heavy equipment;
however, heavy tracked vehicles are permitted to cross the dunes only in

restricted areas to protect the ecologically sensitive coastal barrier dunes.

The aquatic ecosystems on MCB Camp Lejeune are important as a freshwater and
marine fisheries resource, as a habitat for local and migratory bird species,
as a recreational resource for pleasure boating, and as a commercial re§ource
for year-round barge traffic. The aquatic ecosystem contains a wide variety
of fresh and salt water fish species, local shore bird species, and migratory

bird species.

2-8
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MCB Camp Lejeune, constructed in the 1940s, is used today for training
exercises involving the use of large numbrs of tracked and wheeled vehicles
and live ordnance. The use of these items are restricted and carefully
controlled to protect human health and safety and the environment. Potable
wells at the base are usually deep and heavy demands for water have been
placed on these wells at times.

According to the most recent master plan (NAVFACENGCOM, 1975), there are two
major corridors of developable land in the area of MCB Camp Lejeune. These
extend south from New Bern along U.S. 17 and U.S. 58, and from Swansboro
northwest to Jacksonville and Richlands along Routes 24 and 258. The
principal economic base of the area is MCB Camp Lejeune and associated
military activities. More than 46,000 military personnel are stationed at
the base and more than 110,000 people are either employed or are eligible for
support (NAVFACENGCOM, 1975).

2-9
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3.0 NATURE AND EXTENT OF CONTAMINATION

3.1 SITE 1 - PRENCH CREEK LIQUIDS DISPOSAL AREA

3.1.1 SITE BACKGROUND

This AOC is located on both the north and south sides of Main Service Road at
the western edge of the Gun Park Area and Force Troops Complex (PWDM
Coordinates 11, C7/D7). The total area for the AOC is approximately 7 to 8
acres (Figure 1-1). Site 1 has been used by many different Marine
organizations since the 1940°s. Liquid wastes from vehicle maintenance
activities were poured on the ground as part of routine operations.
Batteries and used battery acid were also disposed of at this location.
Suspected quantities of waste are estimated to be: 5,000 to 20,000 gallons
of waste petroleum, oil, and lubricants (POL) and 1,000 to 10,000 gallons of

battery acid.

The area is underlain by silty and clayey sand. Gravelly sand and a
limestone marl were also encountered during previous drilling efforts. A
geologic cross section (Figure 1-2) has been drawn on a north-south line
(Figure 1-3). The surface of the shallow groundwater lies within the silty
sand at a depth of 7 to 17 feet below land surface. Groundwater flow is
generally to the west towards Cogdels Creek at a dip of approximately 1/2

degrees (Figure 1-4).

3.1.2 SITE INVESTIGATION

GROUNDWATER

Six shallow monitoring wells were installed to characterize the groundwater
at this site (Figure 1-1); 5 of the wells were installed downgradient and one
upgradient (1GW6). Groundwater from the six wells was sampled in July 1984
and again in November 1986. An onsite water supply well, 1GW7 (No. 636) was
also sampled in July 1984. The groundwater samples were analyzed for the

following analytes:

3-1
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Cadmium

Chromium

Hexavalent Chromium (1986 only)

Lead

Antimony

0il & Grease (0&G)

Volatile organics (VOC)

Total Phenols

Xylene (1986 only)

Methylethyl ketone (MEK) (1986 only)
Methyl isobutyl ketone (MIBK) (1986 only)
Ethylene dibromide (EDB) (1986 only)

0O 0O 0O 0O 0O O 0O o o o o o

Appendix A presents a complete listing of all target analytes and their

abbreviations.

Table 1-1 presents the analytical data from both rounds of sampling. Only
those target analytes that were detected above the method detection limit are

reported on the table.

As shown in Table 1-1, several VOCs were detected in samples collected from
Well 1GWS during both rounds of sampling. This well is located on the
southernmost portion (farthest downgradient) of the site. Wells 1GWl, 1GW2,
and 1GW6 all had trace levels of VOCs, including phenols detected in samples
collected in July 1984 and November 1986. Well 1GW6 is the "upgradient"

well.

All of the groundwater samples from the six monitoring wells contained
quantifiable amounts of cadmium, chromium and lead. The sample collected
from the water supply well (1GW7) did not contain VOCs or metals above
detection limits. Because all six monitor wells at Site 1 were found to
contain similar quantities of contaminants, it appears that areas
hydraulically upgradient were either subjected to the same disposal history

as the pit(s) within Site 1 or an additional contaminant source of similar



TABLE I-1.

SITE | - FRENCH CREEX LIQUIDS DISPOSAL AREA

DETECTED TARGET ANALYTES
GROUNDWATER SAMPLES
NCGW 1GwWI1 1GwW1 1GW2 1GwW2 1GwW3 1Gw3 1GW4 1GW4 1GWS 1GWS 1GWé 1GWé 1GwW7

DATE STANDARD N4 nnsne N4 1nsne sn4 s W4 1nsns mine /1886 WA 1ness NsR4
PARAMETER
BENZENE 1 0.3 <44 <0.3 <44 <0.3 <10 <03 <44 <0.3 <44 <0.3 <44 <0.3
1,1-DICHLOROETHANE NONE <0.3 <47 <0.3 <4.7 <0.3 <4.7 <0, <4.7 1.7 6.7 <0.6 <4.7 <0.5
1,1-DICHLOROETHYLENE 7 <1.0 <3 <i.0 <2s <I.l <8 <1.0 s 1.1 28 <12 s <.l
T-1,2-DICHLOROETHENE 0 1.0 3.4 <10 2.0 <1.0 <16 <1.0 <l.6 24 24 <i.2 <l.6 <1.0
1,1,2,2-TETRACHLORO

ETHANE NONE <0.7 <d.l <0.7 <d.l <0.8 <4l <0.7 <4.1 4 <d.l <0.8 <4.1 <0.8
TETRACHLOROETHENE NONE <15 <4l <15 <4l <15 <.0 4 <15 <d.) (X ] <d.l <17 <d.l <l.3
1,1,1-TRICHLOROETHANE 200 <1.0 <38 <1.0 <38 <1.0 aas <1.0 <38 <1.0 s 4 aas <1.0
TRICHLOROETHENE NONE 2 4.6 13 32 <12 <.0 <i.l <l.9 52 22 <i.3 <i.9 <l.2
TOLUENE 1000 <0.5 <6.0 <0.5 <6.0 0.6 <6.0 <0.3 <6.0 0.9 <6.0 <0.6 <6.0 <0.3
CADMIUM s <6.0 <6.0 7 <6.0 10 <6.0 7 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0
CHROMIUM 30 9% 2.6 160 1o 29 26.6 @ 343 7 <1$ M %8 <6.0
LEAD 30 43 <36 13 9.1 I3 a. <40 <36 <® <34 ] <36 <40
OIL & GREASE NONE 2 <0.2 2 <0.2 3 0.4 2 <0.2 <0.7 <0.2 <0.8 <0.2 <0.8
PHENOLS NONE 2 4 <l 4 2 3 2 < 2 6 <6 19 <3
Values reported are in mi

¢

per lter (ug/L); this approximates parts per billioa (ppb).

Now: Well IGWS is the upgradicat well; Well IGW?7 is the supply well.

Source: ESE, 1990,

06/1L0/60-20°L-PLZ00-PIATNION'NOAN
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chemical character exists east of Site 1. In either case, the contaminants
detected downgradient of Site 1 are consistent with the disposal history of
Site 1, suggesting that the pits at Site 1 are/were a source of the detected
contamination. However, additional pits or non-point sources of the detected

contamination may also be present.

Oil & grease (0&G) was identified in samples collected from Wells 1GWl, 1GW2,
1GW3, and 1GW4. This target analyte was detected more often in the samples
collect in July 1984 than in samples collected in November 1986. Well 1GW6

is the "upgradient" well.

SURFACE WATER/SEDIMENT

Two surface water and sediment samples were collected from Cogdels Creek and
a tributary to the creek. These samples were collected only during the
November 1986 round of sampling. The surface water samples were analyzed for
the same parameters as the groundwater samples. Sediment samples were
analyzed for the following:

Cadmium

Chromium

Hexavalent Chromium

Lead

Antimony

0il & Grease (0&G)

Total Phenols

Ethylene dibromide (EDB)

0@ 40T 0% O IGES0

Table 1-2 presents the analytes detected for the surface water samples.
Detected target analytes in the sediment samples are presented in Table 1-3.

All of the samples contained total chromium, phenols and 0&G.

3.1.3 SUMMARY AND CONCLUSIONS
The groundwater contour map (Figure 1-4) indicates that flow in the shallow
aquifer is from Site 1 toward Cogdels Creek. The measured gradient suggests

that the site is characterized by low natural groundwater gradients. Based

3-8
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SITE 1 - FRENCH CREEK LIQUIDS DISPOSAL AREA
DETECTED TARGET ANALYTES
SURFACE WATER SAMPLES

NC sw 1sw1 1SwW2

DATE STANDARD 11/18/86 11/18/86
PARAMETER

CHROMIUM 50 3 <5.4
OIL & GREASE NONE 0.8 0.2
PHENOLS 1 13 3

Values reported are concentrations in micrograms per
liter (ug/L); this approximates parts per billion (ppb).

Source: ESE, 1990.

SITE 1 - FRENCH CREEK LIQUIDS DISPOSAL AREA

DETECTED TARGET ANAL
SEDIMENT SAMPLES

1SE1 1SE2
DATE 11/18/86  11/18/86
PARAMETER
CHROMIUM 20.8 3.69
OIL & GREASE 712 1460
PHENOLS 116 <90

Values reported are concentrations in micrograms per
gram (ug/g); this approximates parts per million (ppm).

Note: There are no NC sediment standards.

Source: ESE, 1990.
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on site maps, it appears that the shallow aquifer eventually discharges into
the New River. Organic contaminants and several metals were detected in
samples collected from the shallow aquifer. These contaminants however were
not noted in the deeper aquifer sample; thus the data suggest that vertical
migration is not occurring. .

The levels of cadmium found in the samples collected from Wells 1GW2 and 1GW4
(7 ug/l) and 1GW3 (10 ug/l) were above the North Carolina groundwater
standard established for this metal (5 ug/l). The groundwater standard for
chromium (50 ug/l) was exceeded in samples collected from Wells 1GW1 (94
ug/l), 16W2 (160 ug/l), and 1GW4 (54.3 ug/l). Groundwater samples from Wells

' 1GW2 and 1GW3 were also above the established standard for lead (50 mg/l).

0&G has been found in all media sampled at this AOC. This is not surprising
since waste petroleum, oil and lubricants (POL) were known to be disposed of
at this location. The 0&G identified in the surface water and sediment
samples seem to be associated with the past activities at this site. These
contaminants may be impacting Site 28 located further downstream on Cogdels

Creek.

3.1.4 RECOMMENDATIONS

The existing monitor well network at Site 1 has identified low levels of VOCs
and metals. Of special concern is the presence of tetrachloroethane (1GW5)
at a concentration of 6.8 micrograms per liter (ug/l) which is in excess of
the state standard of 0.7 ug/l. In addition, cadmium, chromium, and lead
were detected at levels greater than the applicable state groundwater
standards. It should be noted that all existing monitor wells are located on
the downgradient edge of the suspected center of contamination. It is
possible that greater concentrations of detected contamination are present
within the former disposal features. Although contamination of the shallow
aquifer has been documented, sampling of adjacent deep water supply wells
indicate that this contamination has not migrated vertically.

In order to provide an adequate database for completion of the RI/FS at this
AOC, additional groundwater quality characterization is required within the

specific disposal features identified by the IAS effort. This

T 3-10
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characterization may be difficult to accomplish because of the presence of a
large building and concrete paving over most of the area. Additional data
needs of the RI/FS include chemical characterization of any affected
unsaturated soils. To date, no chemical sampling of the soils have been
conducted. Following adequate characterization of the affected environmental
media, a Risk Assessment should be conducted to determine if the detected

contamination represents a unacceptable risk to health and the environment.
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3.2 SITE 2 - FORMER NURSERY/DAY-CARE CENTER

3.2.1 SITE BACKGROUND

From 1945 to 1958 this building (PWDM Coordinates 5, K10) was used for the
storing, handling, and dispensing of pesticides. The building at this
location was later used as a children’s day-care center. Chemicals known to
have been used include: chlordane, DDT, diazinon, and 2,4-D. Chemicals
known to have been stored onsite include dieldrin, lindane, malathion,
silvex, and 2,4,5-T. Areas of suspected contamination are the fenced
playground, the mixing pad, the wash pad, and railroad drainage ditch (Figure
2-1). Contamination is believed to have occurred as a result of small
spills, washout and excess disposal. A preliminary soil sampling
investigation conducted at this AOC in 1982 indicated the presence of DDE,

l DDD, DDT, and chlordane. Based on these results, the day care activities

were moved to another location.

A geologic cross section (Figure 2-2) was drawn on a northwest-southeast line
( (Figure 2-3) and shows the site to be underlain by a sequence of clayey silt,
J silty sand, clay and clayey sand, and silty sand and sand. These units
overlie a layer of clay found at a depth ranging from 24 to 28 ft. Depth to
k groundwater ranges from 7 to 20 ft below land surface. The groundwater
contour map (Figure 2-4) shows the groundwater flow to be generally to the

southeast with a gradient approximately 0.14 foot per foot (ft/ft).

} 3.2.2 SITE INVESTIGATION

GROUNDWATER

Five shallow monitoring wells were installed and sampled in July 1984,
December 1986 and March 1987 to determine the presence or absence of
contaminants in the shallow aquifer. In addition four water supply wells

were sampled in July 1984 to characterize the deeper aquifer.

The shallow well locations are identified in Figure 2-1. The water supply
wells are not identified in Figure 2-1 since they are on average 1000 ft
( north (Building 646), south (Building 616), east (Building 647), and west

( (Building 645) of the site. The monitoring and water supply wells were
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analyzed for the following target compounds:
o Organochlorine pesticides

o Organochlorine herbicides

o Tetrachlorodioxin (1986 only)

o Volatile organics (1986 only)

Appendix A presents a complete listing of the target analytes and their

abbreviations.

The groundwater samples collected from the four water supply wells did not

contain any VOCs above method detection levels.

Table 2-1 presents the analytical results of the groundwater samples
collected from the five shallow monitoring wells. Trace amounts of DDD, DDE,
and DDT were identified in Wells 2GW1 (July 1984 sampling event) and 2GW3
(1986 sampling event). Well 2GW3 also contained two VOCs, ethylbenzene and

toluene.

SURFACE WATER/SEDIMENT

Two surface water samples were collected in December 1986 from the drainage
ditch which parallels the railroad tracks along the eastern boundary of Site
2 (Figure 2-1). The ditch drains in a north-northwest direction towards
Overs Creek. The surface water samples were analyzed for the same target

compounds as the groundwater.

Table 2-2 indicates that DDD was identified in both surface water samples;
DDT was detected in the downstream sample (2SW1) but not in the upstream
sample (2SwW2).

In August 1984 two sediment samples were collected from the drainage ditch,
up- and downstream of the building. In December 1986 two sediment samples
were collected from the same locations as the surface water samples. The

sediment samples were analyzed for organochlorine pesticides and herbicides

and for tetrachlorodioxin (1986 only). Table 2-3 presents the analytical {
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TABLE 2-1. SITE 2 - FORMER NURSERY/DAY CARE CENTER (BLDG. 712)
DETECTED TARGET ANALYTES
GROUNDWATER SAMPLES
NCaOwW 20W1 20W1 20W2 20W2 20W2 20W3 20W3 20W3 20W4 20W4 20W4 20WS5 20WS 20WS
DATE STANDARDS 7/5/84 12/02/86 7/S/84 12/02/86 3/03/87 7/5/84 12/02/86 3/03/87 7/5/84  12/02/86 3)03/87 84 12/02/86 3/03/87
PARAMETER
DDD,PP* NONE 0.029 0.03 <0.003 | <0.013 | <0.012 | <0.003 0.097 <0012 | <0.003 | <0.013 | <0.012 | <0.003 | <0.013 <0.012
DDE,PP* NONE 0.016 <0.013 | <0.0008 | <0.013 | <0.012 | <0.0008 | 0.057 0.02 <0.0008 | <0.013 | <0.012 | <0.0008 | <0.013 <0.012
DDT,PP* NONE | 0.15 <0.013 | <0.005 | <0.013 | <0.012 | <0.005 0.544 <0.012 | <0.005 | <0.013 | <0.012 | <0.005 | <0.013 <0.012
ETHYLBENZENE 29 NRQ <1.2 NRQ <1.2 <1.2 NRQ 330 510 NRQ <1.2 <1.2 NRQ <1.2 <1.2
TOLUENE 1000 NRQ <6.0 NRQ <6.0 <6.0 NRQ 12 <60 NRQ <6.0 <6.0 NRQ <6.0 <6.0

NRQ: analysis not requesied.

Values reported are concentrations in micrograms per liter (ug/L); this approximates parts per billion (ppb).

Source: ESE, 1990.
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TABLE 2-2. SITE 2 - FORMER NURSERY/DAY CARE CENTER (BLDG. 712)
DETECTED TARGET ANALYTES ,
SURFACE WATER SAMPLES "

NC sw 2swW1 2SwW2

DATE STANDARD 12/02/86 12/02/86
PARAMETER

[DDD, PP’ NONE 0.742 0.027
[DDT, PP 0.001 0.560 | <0.01

Values reported are concentrations in micrograms per
liter (ug/L); this approximates parts per billion (ppb).

Source: ESE, 1990.
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TABLE 2-3. SITE 2 - PORMER NURSERY/DAY CARE CENTER (BLDG. 712)
DETECTED TARGET ANALYTES

N

SOIL/SEDIMENT SAMPLES

254 2S0-6 250-7 2SE2 285 2SE1 250-8 250-9

DATE 8/3/84 11/11/86 11/11/86 12/02/86 8/3/84 12/02/86 11/11/86 11/11/86
} PARAMETER

DDD,PP* 0.011 <0.0114 <0.0118 1.5 <0.0007 4.16 <0.0115 1.32
DDE,PP’ 0.056 <0.0114 0.0502 0.861 <0.0003 0.%05 0.0259 0.138
DDT,PP* 0.150 <0.0172 0.115 0.168 <0.0016 3.53 0.0874 147
2,4-D <0.0042 | 0.0491 0.0489 <0.0343 <0.0043 | <0.0332 | 0.131 <0.0101
2,4,5-T <0.0014 | <0.0399 <0.0443 0.024 <0.0014 | <0.0197 | <0.0445 | <0.0404

Values reported are concentrations in micrograms per gram (ug/g); this approximates parts per million (ppm).

J Note: There are no NC soil standards.

Source: ESE, 1990.

3-20




DOC.No.:CLEJ-00214-1.02-09/01/90

2-ENG.S1/CLFDSS.19
06/02/90

results for the four sediment samples. DDD, DDE, and DDT were identified in
the upstream samples in both 1984 and 1986. The concentrations of these
compounds increased considerably in 1986. The upstream sediment sample also
contained 2,4,5-T in the 1986 sampling event. As Table 2-3 indicates the
three metabolites of DDT were also detected in the downstream sediment
sample. The concentrations of DDD and DDT were significantly higher than the

upstream samples.

SOIL

Three soil borings were hand augered in the former play area during the
August 1984 sampling investigation. Three composite soil samples (0-1°(A),
1-2°(B), 2-3°(C)) were collected from each boring and analyzed for
organochlorine pesticides and herbicides. Table 2-4 indicates that all three
of the shallow samples (0-1°(A)) contained DDD, DDE, and DDT. DDE was also
detected in all of the intermediate depth samples (1-2°(B)) and deepest (2-
3°(C)) samples. The concentrations of all metabolites appeared to decrease

with depth.

In the November 1986 sampling event, two soil samples were collected adjacent
to the upstream surface water/sediment sampling location. These locations
(2506 and 2S07) are shown in Figure 2-1. Table 2-3 presents the analytical
data and indicates that the sample farthest upstream (2S07) contained the
most contaminants. The herbicide 2,4-D was identified in both of these soil
samples, however it was not identified in the sediment sample which was in
close proximity. The detected contamination appears to be derived from the
handling and mixing of herbicides and pesticides. As a result, the
occurrence of these compounds in the soil and sediment are related to
numerous spills which occurred throughout the active history of site usage.
Spatial variation of contaminants and contaminant concentrations would be
expected based on the use of the site. Samples collected from locations
closest to the former mixing pads and storage area would be expected to be
more contaminated. The current database indicates that a systematic

soil/sediment sampling program may be warranted at this site.
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TABLE 2-4.  SITE 2 - FORMER NURSERY/DAY CARE CENTER (BLDG. 712)
DETECTED TARGET ANALYTES

SOIL SAMPLES
2S1A 2S1B 2s1C 2S2A 2S2B 282C 2S3A 2S3B 283C
DATE 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84
PARAMETER
DDD, PP’ 0.0022 0.0006 <0.0005 0.0012 <0.0006 | <0.0006 0.0038 <0.0006 | <0.0006
DDE,PP’ 0.0150 0.0023 0.0015 0.0420 0.0026 *0.0003 0.0350 0.0230 0.0012
DDT,PP’ 0.0095 0.0050 <0.0012 0.0180 <0.0014 | <0.0014 0.057 0.0031 <0.0014

Values reported are concentrations in micrograms per gram (ug/g); this approximates parts
per million (ppm).

eC=¢

Note: There are no NC soil standards.

Source: ESE, 1990.
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3.2.3 SUMMARY AND CONCLUSIONS

Organochlorine pesticides, particularly DDD, DDE, and DDT are still of major
concern at this site. These compounds were found in groundwater, surface
water, sediment and soil samples collected during 1984 and 1986 sampling
events. In the soil samples, the contamination appears to decrease with
depth with DDT and DDE at much higher concentrations than DDD. The
concentrations of these same metabolites were much higher in the sediment
samples relative to the soil samples, with the downstream sample having the
highest detected concentrations. Unlike the soils, however, the DDD was

found at higher concentrations than DDE or DDT.

3.2.4 RECOMMENDATIONS

The existing data indicates that soil, groundwater, sediment and surface
water has been contaminated by DDT and its metabolites. Soils at several of
the pesticide mixing/handling areas have not be adequately characterized.
Additional soil sampling is required prior to initiation of a Risk Assessment
and FS. In addition, soil contamination by VOCs may have occurred in the
southern portion of this AOC as a result of storage of construction
equipment. Soils in this area should also be characterized. To date, the
water supply wells in the vicinity of Site 2 are unaffected by the detected
contamination. Additional geohydrological investigation to determine the
potential for interconnection of the shallow and deep aquifers should be

performed.
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3.3 SITE 6 - STORAGE LOTS 201 AND 203

3.3.1 SITE BACKGROUND

Storage Lots 201 and 203 are located on Holcomb Boulevard between Wallace and
Bearhead Creeks (PWDM Coordinates 6, F3-4/G3-4/H2-4/12-4/3J3). Lot 201 is
estimated to be approximately 25 acres in size, and Lot 203 is approximately
46 total acres (Figure 6-1). These lots have a long history of various uses,
including disposal and storage. The land surface is flat and unpaved, and
surface soils have been moved about as a result of regrading and equipment
movement. The site was and still is used to store hazardous materials. DDT
is reported to have been disposed of at Lot 203 when it served as a waste
disposal area in the 1940°s. Transformers containing PCBs have also been

stored at this site; no spills or leaks have been reported.

A geologic cross-section (Figure 6-2) drawn on a northwest-southeast line
(Figure 6-3) shows the site to be underlain by silty sand, sand, and coarse
sand. The surface of the shallow groundwater at this site lies within the
silty sand at depths ranging from 2 to 15 feet below land surface. The
groundwater contour map (Figure 6-4) indicates that the groundwater flows
radially toward Wallace Creek and Bearhead Creek at a gradient of

approximately 0.009 foot per foot (ft/ft).

3.3.2 SITE INVESTIGATION

GROUNDWATER
Eight shallow monitoring wells were installed during the November 1986

sampling effort. Two sets of groundwater samples were collected in November
1986 and January 1987 and analyzed for VOCs and the o,p- and p,p-isomers of
DDD, DDE, and DDT. Table 6-1 presents the analytical results of the sampling
events. None of the groundwater samples contained DDT or its metabolites.
Only three VOCs were detected in the samples. Benzene and 1,1,2,2-
tetrachloroethane were detected in the sample from Well 6GW1 located in the
northwest corner of Lot 203 and chloromethane was detected in the sample from

Well 6GW6 located just east of lot 201.
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SURFACE WATER/SEDIMENT

Surface water samples were collected in November 1986 from upstream and
downstream locations in Wallace Creek and Bearhead Creek, which are ad jacent
to this AOC on the northwest and southeast, respectively (Figure 6-1). The
samples were analyzed for VOCs and the o,p- and p,p-isomers of DDD, DDE, and
DDT.

The surface water samples from Wallace Creek contained three .VOCs:
trichloroethene, vinyl chloride, and trans-1,2-dichloroethene (Table 6-2).
Concentrations of these constituents were higher in the downstream (6SW2)
sample than in the upstream (6SWl1) sample. Neither of the samples contained
DDT or its metabolites. The two surface water samples from Bearhead Creek

contained no target compounds above method detection limits.

Sediment samples were collected from the same locations as the surface water
samples and analyzed for the same target compounds. Table 6-3 shows that the
two Wallace Creek samples did not contain any target analytes above method

detection limits. The upstream sediment sample from Bearhead Creek contained

both DDE and DDT while the downstream sediment sample contained only DDE.

SOIL

In August 1984 four locations within the two lot boundaries were identified
as the most likely areas of contamination. Five soil borings were drilled at
each of the four locations and a composite soil sample was collected from the
0-3 foot depth. These samples were analyzed for the o,p- and p,p-isomers of
DDD, DDE, and DDT. Table 6-4 presents the analytical results for tye soil

samples collected during the 1984 investigation.

i

Borings 6S1 through 6510 were drilled in Lot 203, borings 6S11 through 6520
in Lot 201. Three of the five samples collected from the five borings
drilled in the northern portion of Lot 203 contained isomers of DDD, DDE
and/or DDT. No sample had all six isomers. All of the samples collected
from the borings drilled in the southeastern quadrant of Lot 203 contained

one of the target analytes, and the p,p-isomers of DDD, DDE and DDT were
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TABLE 6-2.

SITE 6 - STORAGE LOTS 201 AND 203
DETECTED TARGET ANALYTES

SURFACE WATER SAMPLES
NC SW 65W1 6SW2 6SW3 6SW4

DATE STANDARDS  11/19/86 11/19/86 11/19/86 11/19/86
PARAMETER
TRANS-1,2-DICHLORO

ETHENE NONE 6.4 35 <1.6 <1.6
TRICHLOROETHENE NONE <3.0 26 <3.0 <3.0
VINYL CHLORIDE NONE 1.9 3.6 <1.0 <1.0

Values reported are concentrations in micrograms per liter (ug/L); this
approximates parts per billion (ppb).

Source: ESE, 1990.
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TABLE 6-3.  SITE 6 - STORAGE LOTS 201 AND 203
DETECTED TARGET ANALYTES

SEDIMENT SAMPLES
6SE1 6SE2 6833 6SE4
DATE 11/19/86 11/19/86  11/19/86  11/19/86
PARAMETER
DDE,PP’ <0.0142 <0.0137 0.0758 0.0131
DDT,PP’ <0.0711 <0.0685 0.2190 <0.0654

Values reported are concentrations in micrograms per gram (ug/g);
this approximates parts per million (ppm).

Note: There are no NC sediment standards.

Source: ESE, 1990.
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TABLE 6-4.

SITE 6 - STORAGE LOTS 201 AND

203 (Page 1 of 3)

DETECTED TARGET ANALYTES
SOIL SAMPLES
6S1 6S1 652 6S2 6S3 654 6S5 6S6 6S7 658

DATE 8/06/84 8/06/84 8/06/84 8/06/84 8/06/84 8/06/84 8/06/84 8/06/84 8/06/84 8/06/84
PARAMETER
DDD,Op* <0.000426 | <0.000427 | <0.000420 0.000657 | <0.000535 | <0.000419 <0.000418 | <0.000430 | <0.000432 <0.000437
DDE,OP’ <0.000319 | <0.000321 | <0.000315 <0.000323 | <0.000401 | <0.000314 <0.000313 | <0.000322 | <0.000324 <0.000323
DDT,OP’ 0.00117 <0.00118 0.00231 <0.00119 | <0.00147 | <0.001150 0.00178 | <0.001180 | <0.00119 0.00480
DDD,Pp’ <0.0005 0.0005 <0.000500 | <0.0002 <0.00070 | <0.000500 | 0.00107 0.00060 0.0006 0.00090
DDE, PP’ 0.0012 0.0006 0.00140 0.0013 <0.00030 0.00050 | <0.000200 | 0.00100 0.0016 0.00100
DDT, PP’ <0.0012 0.0010 <0.001200 | <0.0006 <0.00150 | <0.001200 | 0.00730 0.00270 0.0035 0.01400.

Values reported are concentrations in micrograms per gram (ug/g);

Note: There are no NC soil standards.

Source: ESE, 1990.

this approximates parts per million (ppm).
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TABLE 6-4,

DATE

PARAMETER

Values reported are Concentrations jp micrograms Per gram (ug/g); h;

6S17
8/06/84

0.00325

SITE 6 -
T T
L SAMPLES
659 6510 6S11 6512 6513 6S14 6515 6516
8/06/84 8/06/84 8/06/84 8/06/84 8/06/84 8/06/84 8/06/84 8/06/84
0.03640 <0.000426 ! 0.0136 0.00415 <0.000436 ! 0.00134
0.0320 <0.00032 0.00512 0.00773 <0.000327 0.0011]
0.3240 <0.00117 0.0426 0.1200 <0.00120 0.0471
0.1600 <0.00050 0.0250 0.0120 <0.00050 0.0110
<0.00120 <0.00120 0.7700 0.3100 0.00120 0.3000
0.0100 0.0062 0.0082 0.0133 0.00820 0.0101

Note: There are no NC soj] Standards,

Source: ESE » 1990,

this approximates parts Per million (ppm).

0.00136
0.0774
0.0047
0.1200
0.00436

6518
8/06/84

0.00125
<0.000342
0.0287
0.0035
0.0730
0.01220
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TABLE 64, SITE6~STORAGELOTSZOIAND203(PI e 3 of 3)
DETECI'ED TARGET ANALYTEg 4
Som. SAMPLES

Source: ESE, | 990.
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predominant.

All of the soil samples collected from the borings drilled in Lot 201
(borings 6S11 through 65S20) contained at least one of the target isomers. In
general, these samples contained more contaminants than those in Lot 203
(borings 6S1 through 6S10) and at higher concentrations. Five of the samples
contained all six isomers (borings 6S13, 6S14, 6S16, 6S17, and 6S19), three
soil samples contained 5 of the 6 isomers (borings 6S11 6S18, and 6S20).

3.3.3 SUMMARY AND CONCLUSION

None of the groundwater samples collected from the 8 monitoring wells
contained DDT or its metabolites. These target compounds were also not
detected in the surface water samples collected from the two creeks bordering'
the site. However, concentrations of DDT and DDE were noted in sediment
samples collected from Bearhead Creek on the south side of the site. The
concentrations of DDE and DDT were greater in the upstream sample than in the
downstream sample suggesting an additional source of the contaminants may be
east of Piney Green Road. Migration of contaminants from Lot 201 may also be
occurring resulting in the accumulation of DDT and DDE in the creek

sediments.

Three VOCs were detected in the downstreaﬁ surface water sample collected
from Wallace Creek which is located to the northeast of Lot 203. The source
of these contaminants is unknown at this time. The VOCs detected in the well
located in Lot 203 (6GW1) are different than the VOCs detected in the surface
water samples. Based on this limited amount of data it appears that the

contaminants detected are originating from different sources.

3.3.4 RECOMMENDATIONS

- DDT, DDD, and DDE contamination is widespread in Lots 201 and 203. A
detailed soil sampling investigation should be conducted to determine the
vertical and areal extent of contamination; previous sampling has occurred
to a depth of only 3 feet. The data indicate that contamination has not

reached the shallow groundwater as of January 1987. It is possible that the
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contaminants may be tightly adsorbed to soil particles and thus are unlikely

to reach the groundwater.

The source of VOCs in the surface water of Wallace Creek needs further
investigation. It appears unlikely that Lot 203 as currently defined is the
source of the three VOCs detected in the upstream and downstream water

samples.

A forested area between Lot 203 and Wallace Creek appears to have been used
as a disposal area at some point in the past. Currently there is surface
evidence of debris piles and small depressions. This areas is bounded on the
northwest by Wallace Creek and is therefore a reasonable source of the
observed VOCs in Wallace. A site investigation consisting of geophysics,
soil gas, and subsequent installation of monitor wells and collection of soil

samples is recommended in this area.

Following characterization of the environmental contamination at this AOC, a
Risk Assessment should be conducted to the determine the risk levels
represented by the detected contamination and to determine clean up levels
for the FS.
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3.4 SITE 9 - FIRE PIGHTING TRAINING PIT
3.4.1 SITE BACKGROUND

This two acre site is located between Piney Green Road and Holcomb Boulevard,
south of Bearhead Creek (PWDM coordinates 6, K3/L3). This AOC has been used
for fire fighting training exercises from the 1960°s to the present. Until
1981 the fire training activities were carried out in an unlined pit.
Flammable liquids including used oil, solvents, and contaminated fuels (non-
leaded) were burned in the pit. An oil-water separator has been installed at

the site as a means of pollution control.

The geology underlying the site is similar to that of Site 6 (Figure 6-2) and
consists of sand and silty sand. The groundwater contour map (Figure 6-4)
indicates that shallow groundwater from the area of the pit flows to the
northwest toward Bearhead Creek at a gradient of approximately 0.026 ft/ft.

3.4.2 SITE INVESTIGATION

GROUNDWATER

Two shallow monitoring wells were installed in 1984 to characterize the
groundwater below the fire training pit (Figure 6-1). These two wells along
with a water supply Well (639) located just east of Piney Green Road were
sampled in July 1984 and analyzed for:

Cadmium

Chromium

Lead

0il & Grease (0&G)

Volatile organics

0 0.0 0. O 0

Total Phenols

Table 9-1 presents the analytical results of the 1984 sampling event. .The

. data indicate that chromium, lead, and phenols were detected in both Wells
9GW1 and Well 9GW2. The analytical results for the well sample listed as
9GW3 sampled in 1984 represents the data for water supply Well 639. No target

analytes were detected in this supply well.
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TABLE 9-1.

. SITE 9 - FIRE FIGHTING TRAINING PIT

DETECTED TARGET ANALYTES
GROUND WATER SAMPLES
NC GW IGW1 IGW1 IGW2 IGW2 IGW3 9GW3 'WGW3
DATE TANDARD  7/5/84 11/19/86 715184 11/19/86 7/5/84 11/18/86  1/21/87
PARAMETER
CHROMIUM 50 45 36.2 86 79 <6.0 <5.4 30
LEAD 50 80 41.6 94 <22 <40 <22 31
OIL & GREASE NONE 3 <0.2 <0.7 <0.2 <0.8 <0.2 0.2
PHENOLS NONE 3 6 4 6 <1 5 <2
1,2-DIBROMO-
ETHANE NONE NRQ <0.020 NRQ <0.020 NRQ 0.157 <0.01

NRQ: analysis not requested.

Values reported are concentrations in micrograms per liter (ug/L); this
approximates parts per billion (ppb).

Source: ESE, 1990.
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In November 1986 a third monitoring well was installed downgradient of the
pit and sampled along with the two previously installed monitoring wells.
The 1986 water samples were analyzed for the constituents listed above with

the following additions:

o Xylene

o Methylethyl ketone

o Methyl isobutyl ketone
o Ethylene dibromide

0 Hexavalent Chromium

Table 9-1 indicates that chromium, lead, and phenols were again detected in
Well 9GWl. In Well 9GW2, chromium and phenols were again detected but lead
was not detected. Two sets of samples were collected from monitoring well
, 9GW3 (this designation now repreients a shallow monitor well, not the water
| supply well 639). The November 1986 data detected the presence of phenols
< and 1,2-dibromoethane (ethylene dibromide) while the January 1987 indicated

the presence of chromium and lead.

} 3.4.3 SUMMARY AND CONCLUSIONS

The chemical data and groundwater contour map suggest that the potential for
contamination and/or contaminant migration at this AOC site is low. The
. analysis of the samples collected from Well 9GWl, located immediately
adjacent to the pit, has detected low levels of contamination. The samples
from Well 9GW3, located hydraulically downgradient from the pit, likewise
contained only trace levels of contamination. No target analytes were

detected in water supply Well 639.

3.4.4 RECOMMENDATIONS
Because trace levels of contamination were detected in the immediate vicinity

of the pit, it is unlikely that this AOC presents a substantial risk to

health and the environment. However, it is recommended that a Risk
Assessment be conducted to document the lack of risk. Prior to initiation of
the Risk Assessment, an additional set of groundwater samples should be

( collected and analyzed to provide a current data base.
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3.5 SIIE 21 - TRANSFORMER STORAGE LOT 140

3.5.1 SITE BACKGROUND .

This AOC is located between Ash Street and Sneads Ferry Road on Center Road
(PWDM coordinates 10,I15). A transformer oil pit was located in the
northeastern end of Lot 140 across the railroad tracks from Building 702
(Figure 21-1). The entire lot is approximately 220 feet by 890 feet with the
dimensions of the pit measuring 25 to 30 feet long by 6 feet wide by 8 feet

deep.

Lot 140 was used from 1958 to 1977 for pesticide mixing and as a cleaning
area for pesticide application equipment. The mixing area for the pesticides
is believed to have been the southeast corner of the lot. Pesticide.
contamination possibly occurred as a result of small spills, washout, and
excess disposal. In 1977, before activities were moved to a different
location, washout was estimated to be about 350 gallons per week of overland

discharge.

In 1950-51 an onsite pit was used as a drainage receptor for oil from
transformers. Sand was occasionally placed in the pit when o0il was found
standing in the pit bottom. The total quantity of oil drained in this manner

is unknown.

Since only one monitoring well has been installed at this AOC, a geologic
cross-section of the site has not been prepared. The boring log for the well
indicates that the site is underlain by sandy gravel (fill material), sandy
silt, and sandy clay. The surface of the shallow groundwater at the site was
measured at nine feet below land surface and lies within a sandy siit

interval.
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SAMPLING LOCATIONS,

SITE 21—TRANSFORMER STORAGE LOT 140

MARINE CORPS BASE
CAMP LEJEUNE
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3.5.2 SITE INVESTIGATION

GROUNDWATER '

One shallow monitoring well was installed at this site in 1984. Groundwater
samples were collected in both July 1984 and November 1986 and analyzed for

the following parameters:

Organochlorine pesticides
Organochlorine herbicides
Polychlorinated biphenyls
Volatile organics (1986 only)
Tetrachlorodioxin (1986 only)
Xylene (1986 only)

Methylethyl ketone (1986 only)
Methyl isobutyl ketone (1986 only)
Ethylene dibromide (1986 only)

0il & grease (1986 only)

0O 0O 0 0o 0 0O 0 o o o

Appendix A presents a complete listing of all target analytes and their

abbreviations.

Table 21-1 indicates that no target analytes were identified in the July 1984
sample collected from 21GWl. Only two parameters, 2,4-D (an organochlorine
herbicide) and O&G were detected in the November 1986 sample.

SOIL

In August 1984, 10 soil borings were hand augered at this AOC, four borings
inside the fenced area and six borings outside the fenced area. A total of
six samples were collected from the four borings located inside the fenced
area. These samples were analyzed for organochlorine pesticides and
herbicides and polychlorinated biphenyls. Table 21-2 presents the analytical
data for these soil samples. The analytical results of several duplicate
samples collected from these borings are also presented. Detectable amounts
of DDD, DDE, and DDT were found in all the samples collected from the

borings. These contaminants were identified in both surface samples as well &_

3-43



TABLE 21-1.

SITE 21 - TRANSFORMER STORAGE LOT 140
DETECTED TARGET ANALYTES

GROUND WATER SAMPLES

NC GW 21GW1 21GW1
DATE STANDARDS 7/4/84 11/726/86
PARAMETER
OIL & GREASE NONE NRQ 400
2,4-D 70 <0.08 1.17

NRQ: analysis not requested.

Values reported are concentrations in micrograms per liter (ug/L);
this approximates parts per billion (ppb).

Source: ESE, 1990.
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TABLE 21-2.

DETECTED TARGET ANALYTES

SITE 21 - TRANSFORMER STORAGE LOT 140

SOIL SAMPLES

21S1A 21S1A 2181B 21S1B 2181C 2181C 2182C 2182A 21S2A 2152B
DATE 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84
PARAMETER
ALDRIN 0.0011 <0.00008 | <0.00008 | <0.00008 <0.00008 <0.00008 <0.00008 <0.00008 <0.00007 <0.00008
DDD,PP* 0.0051 0.0040 <0.00050 0.00060 <0.00050 <0.00060 <0.00060 0.0074 0.0047 0.0044
DDE, PP’ 0.0460 0.0043 - | <0.00020 0.00560 <0.00020 0.00310 0.0260 0.0740 0.0067 0.0480
DDT,PP’ 0.0520 0.0140 <0.00120 0.00580 <0.00120 <0.00120 0.0870 0.0370 0.0057 0.0400
HEPTACHLOR | <0.00006 | <0.00006 | <0.00007 | <0.00006 <0.00007 <0.00007 <0.00007 <0.00007 <0.00006 <0.00006

Sh-¢

Values reported are concentrations in micrograms per gram (ug/g); this approximates parts per million (ppm).

Note: There are no NC soil standards.

Source: ESE, 1990.
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as soil samples collected from the 1-2 foot range. PCBs were not detected in

any of these samples.

Six soil samples were collected from six borings augered in the area outside
of the fenced compound. These samples were analyzed for organochlorine
pesticides and herbicides. The results as shown in Table 21-3 indicate the

presence of DDD, DDE, and DDT in all of the surface soil samples collected.

In November 1986 eight additional soil borings were augered outside the
fenced area in an attempt to further define the extent of soil contamination.
Soil samples were collected from four depths at each of the borings. The 32

soil samples were analyzed for:

Organochlorine pesticides
Organochlorine herbicides

Polychlorinated biphenyls

O O O o

Tetrachlorodioxin

The analytical results for the November 1986 sampling effort are presented in
Table 21-4. The most prevalent compounds detected were 2,4-D, DDD, DDE, and
DDT. Thirty out of the 32 samples collected contained the herbicide 2,4-D.
This compound was evenly distributed at all depths. DDD was likewise found
in the soils down to a depth of five feet; DDE and DDT were detected down to
the 3-5 foot range. Polychlorinated biphenyls were detected in two soil
samples collected from Boring 21509 which is located on the northeast corner
of the fenced area. This boring is close to the location of the former

transformer oil pit.

3.5.3 SUMMARY AND CONCLUSIONS

The two rounds of sampling data indicate that pesticide compounds are present
in the shallow soils as well as to a depth of at least five feet. The
organochlorine herbicides and DDT and its derivatives were detected most
often in the soil samples. Chlordane and aldrin, organochlorine pesticides,

have also been identified in the soils.
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TABLE 21-3. SITE 21 - TRANSFORMER STORAGE LOT 140
DETECTED TARGET ANALYTES

SOIL SAMPLES

2183A 2183B 2183C 2184A 2184B 2184C
DATE 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84
PARAMETER
ALDRIN <0.00008 <0.00008 <0.00008 <0.00007 <0.00008 <0.00007
DDD,PP’ 0.0044 0.0036 0.0070 <0.0005 <0.0005 0.0230
DDE,PP’ 0.0530 0.0420 0.0400 0.160 0.220 0.0079
DDT,PP’ 0.0200 0.0140 0.0300 0.780 2.100 0.0740
HEPTACHLOR <0.00007 <0.00007 <0.00006 <0.00006 <0.00006 0.0027

Values reported are concentrations in micrograms per gram (ug/g);
this approximates parts per million (ppm).

Note: There are no NC soil standards.

Source: ESE, 1990.
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TABLE 21-4. . SITE 21

- TRANSFORMER STORAGE LOT 140 (Page 1 of 4)

DETECTED TARGET ANALYTES
SOIL SAMPLES
21S05A 21S05B 21805C 21S05D  21S06A 215068 21S06C 21S06D

DATE 11/12/86  11/12/86  11/12/86  11/12/86 11/12/86 ~ 11/12/86 11/12/86  11/12/86
PARAMETER
BHC,D <0.0267 | <0.0267 | <0.0292 | <0.0311 | <0.0233 | <0.0276 | <0.0279 | <0.0265
CHLORDANE 76.700 1.290 <0.0761 0.118 <0.0607 <0.072 0.203 <0.0692
DDD, PP’ <0.0116 | <0.0116 | <0.0127 | <0.0135 | <0.0101 <0.012 <0.0121 | <0.0115
DDE,PP’ 1.980 <0.0116 | <0.0127 | <0.0135 | <0.0101 <0.012 <0.0121 | <0.0115
DDT,PP’ 5.080 <0.0174 <0.019 <0.0203 | <0.0152 | <0.018 <0.0182 | <0.0173
PCBS,TOTAL <0.545 <0.547 <0.596 <0.635 <0.475 <0.564 <0.571 <0.542
2,4-D 0.0574 0.661 0.298 0.369 0.401 0.394 0.148 0.118

Values reported are concentrations in micrograms per gram (ug/g); this appro:umales parts

per mxlhon (ppm).

Note: There are no NC soil standards.

Source: ESE, 1990.
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TABLE 21-4.

- SITE 21 - TRANSFORMER STORAGE LOT 140 (Page 2 of 4)

DETECTED TARGET ANALYTES

SOIL SAMPLES

21S07A 21S07B 21S07C  21S07D  21S08A  21S08B 21S08C  21S08D
DATE 11/12/86  11/12/86  11/12/86 11/12/86 11/12/86  11/12/86  11/12/86  11/12/86
PARAMETER
BHC,D <0.271 <0.0272 | <0.0302 | <0.0286 | <0.0263 <0.027 <0.0276 | <0.0282
CHLORDANE <0.707 <0.071 <0.0789 | <0.0746 | <0.0824 | <0.0704 | <0.072 <0.0735
DDD,PP’ <0.118 <0.0118 0.282 <0.0124 | <0.0114 | <0.0117 <0.012 <0.0122
DDE,PP’ 0.047 <0.0118 0.228 <0.0124 0.028 <0.0117 <0.012 | <0.0122
DDT,PP’ <0.118 <0.0178 0.461 <0.0186 | <0.0114 | <0.0176 | <O0.018 <0.0184
PCBS,TOTAL <0.554 <0.556 <0.618 <0.584 <0.538 <0.551 <0.564 <0.575
2,4-D 0.618 0.287 0.312 0.166 0.151 0.109 0.248 0.486

Values are concentrations in micrograms per gram (ug/g); this approximates parts per million (ppm).

Note: There are no NC soil standards.

Source: ESE, 1990.
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TABLE 21-4. SITE 21 - TRANSFORMER STORAGE LOT 140 (Page 3 of 4)

DETECTED TARGET ANALYTES

SOIL SAMPLES

21S09A 21S09B 21S09C 21S09D  21SO010A 21S010B  21S010C  21S010D

DATE 11/12/86  11/12/86  11/12/86  11/12/86  11/12/86 11/12/86 11/12/86  11/12/86
PARAMETER
BHC,D 0.0297 <0.245 <0.0247 | <0.0257 | <0.0251 | <0.0251 | <0.0263 | <0.0279
CHLORDANE <0.0636 <0.639 <0.0643 | <0.0669 | <0.0655 | <0.0654 | <0.0686 | <0.0728
DDD,PP’ 0.0955 0.174 0.218 0.0579 | <0.0109 | <0.0109 | <0.0114 | <0.0121
DDE,PP’ <0.0530 | <0.0106 | <0.0107 | <0.0112 | <0.0109 | <0.0109 | <0.0114 | <0.0121
DDT,PP’ <0.265 <0.106 <0.0107 | <0.0112 | <0.0109 | <0.0109 | <0.0114 | <0.0121
PCBS,TOTAL 17.100 1.430 <0.510 0.954 <0.520 <0.519 <0.537 <0.571
2,4-D 0.151 0.152 <0.0793 0.015 0.109 0.268 0.195 <0.0956

Values reported are concentrations in micrograms per gram (ug/g); this approximates

parts per million (ppm).

Note: There are no NC soil standards.

Source: ESE, 1990.
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TABLE 21-4.

SITE 21 - TRANSFORMER STORAGE LOT 140 (Page 4 of 4)
DETECTED TARGET ANALYTES

SOIL SAMPLES

21S11A 21S11B 2IS11IC  21S11D  21SO12A  21S012B  21S012C  21S012D
DATE 11/12/86  11/12/86  11/12/86 11/12/86  11/12/86  11/12/86 11/12/86  11/12/86
PARAMETER :
BHC,D <0.0247 | <0.0253 | <0.0284 0.0286 | <0.0258 | <0.0266 | <O0.027 <0.0282
CHLORDANE <0.0645 | <0.0661 | <0.0741 | <0.0747 | <0.0674 | <0.0694 | <0.0704 | <0.0735
DDD, PP’ <0.0108 <0.011 <0.0124 | <0.0124 0.143 0.032 0.445 0.0126
DDE,PP’ <0.0108 <0.011 <0.0124 | <0.0124 0.0531 0.032 <0.0117 | <0.0123
DDT,PP* <0.0108 <0.011 <0.0124 | <0.0124 0.556 0.150 0.143 <0.0123
PCBS,TOTAL <0.505 <0.518 <0.581 <0.585 <0.534 <0.550 <0.558 <0.576
2,4-D 0.190 0.166 0.490 0.345 0.306 0.302 0.484 0.685

Values reported are concentrations in micrograms per gram (ug/g); this approximates
parts per million (ppm).

Note: There are no NC soil standards.

Source: ESE, 1990.
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5 The information generated from the one monitoring well installed at this site
suggests that the majority of the organic compounds identified in the soils
have not migrated to the shallow groundwater. However 2,4-D was identified
in the 1986 groundwater sample and was detected in 30 of the 32 soil samples.

This limited amount of data does indicate that vertical migration can occur.

3.5.4 RECOMMENDATIONS
Soil contamination was noted in several borings down to a depth of five feet.
A further characterization of the extent of vertical contamination should be

conducted at this AOC.

The contamination detected to date suggests that waste pesticides and PCBs
are present at this AOC. In order to determine the risk represented by this
' contamination, a more detailed delineation of the soils and groundwater
; should be conducted. Following this additional characterization, a Risk
Assessment should be conducted. An :j should then be conducted if the Risk

(a Assessment identifies an unacceptable|risk to health and/or the environment.
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3.6 SITE 22 - INDUSTRIAL AREA TANK FARM

3.6.1 SITE BACKGROUND

The Industrial Area Tank Farm is located east of the intersection of Gibb
Road and Ash Streets (PWDM coordinates 10, J15). Figure 22-1 identifies the
location of the tank farm which covers an area of approximately 4 acres; the
insert depicts 14 underground storage tanks and one above ground tank. The
fuel farm was constructed in the 1940s and several fuel leaks have occuéred
throughout the years, the latest being a 100-gallon leak of diesel fuel in
1981. 1In 1979, a fuel leak of an estimated 20,000 to 30,000 gallons of
diesel and unleaded fuel occurred in an underground line near the tank truck

loading facility.

The soils encountered at this site consist primarily of fine and medium
sands, mixed with lesser amounts of silt. Clay stringers were found
consistently throughout the silty sand mixtures with an occasional thin layer
of clay (up to 2 feet thick). Up to 4 feet of miscellaneous fill material

- was found adjacent to buildings and developed roads.

3.6.2 SITE INVESTIGATIONS

GROUNDWATER

Two shallow monitoring wells were installed and sampled during the July 1984
sampling investigation to characterize the shallow aquifer underneath the
site. In addition, an existing water supply well (602) was also sampled.
The three water samples were analyzed for lead, VOCs, and 0&G. Appendix A

presents a full listing of all target analytes and their abbreviations.

Table 22-1 presents the analytical results for the three groundwater samples.
Six VOCs and lead were detected in the sample from the well installed in the
tank farm area (22GWl1). Several of the compounds identified are associated
with fuel components. The other VOCs reported in the water sample suggest
other possible sources of contamination. The concentration of benzene (17000
ug/l) detected in the groundwater at Well 22GW1 was substantially greater
than the North Carolina groundwater standard of 0.70 ug/l. The

concentrations recorded for chloroform, ethylbenzene, and toluene likewise
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Figure 22-1
SAMPLING LOCATIONS, SITE 22—

MARINE CORPS BASE
HADNOT POINT INDUSTRIAL AREA TANK FARM

CAMP LEJEUNE

SOURCES: WATER AND AIR RESEARCH, INC., 1983; ESE, 1987.
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TABLE22-1.

SITE 22 - INDUSTRIAL AREA TANK FARM

DETECTED TARGET ANALYTES
GROUND WATER SAMPLES

NCGW nGw1 naw| nawi 16wWI now2 now2 new2 now2 nGw
DATE STANDARDS Wein4 771 £V 7] snu nen4 197 s sl 684
PARAMETER
BENZENE 1 17000 12000 10000 13000 <0.3 <l <l <t 320
CHLOROFORM 0.19 ( 0.7 \) <ié <1600 <1600 <0.70 <i.6 <i.6 <l.6 <0.70

P iy =

1,2-DICHLOROETHANE 0.38 d 0 as <2800 <800 <1.0 as as as “
T-1,2-DICHLOROETHENE ) <0.80 <16 <1600 <1600 <13 <1.6 <1.6 <1.6 78
1,2-DICHLOROPROPANE 0.56 TR <60 <6000 <6000 <0.1 <6 <6 <% <0.7
ETHYLBENZENE 29 2800 1800 <1200 <100 <l <12 <2 <12 ]
TRICHLORO-

FLUOROMETHANE ' NONE <0.9 <2 <3200 <200 <l A2 a2 aal 3
TOLUENE 1000 27000 15000 18000 24000 <0.6 <5 <6 <6 10
XYLENE 400 NA 9000 <12000 <12000 NA <2 <12 <2 NA
METHYLENE CHLORIDE [] <0.8 as <100 <50000 <1 73 Qs <30 <l
LEAD %0 807 » 29 ] <40 2 Q1 <#9.2 ©
OIL & GREASE NONE <900 7000 11000 9000 1000 800 <100 <00 <800
NA: not snalyzed.

Values d are in microg per liter (ug/L); this approximates parts per billica (ppb).

Source: ESE, 1990.
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exceed groundwater standards. O0&G was the only target compound identified in
the sample collected from Well 22GW2 installed between the tank farm and the

Supply Well 602 located approximately 1,200 feet to the west of the tank
farm.

The sample from Supply Well 602 (22GW3) contained six VOCs and lead. Benzene
was detected at a concentration of 380 ug/l which is in excess of the North

Carolina groundwater standard for this compound.

Since the 1984 sampling effort at Site 22 had identified contamination of the
deep potable aquifer in the vicinity of the Hadnot Point Industrial Area
(HPIA), a more intensive effort was recommended within the HPIA. This

effort included a resampling of the monitor wells at Site 22.

A second round of sampling was performed on the two monitoring wells at this
AOC in January, March and May 1987. The two groundwater samples were
analyzed for the same parameters as the 1984 sampling. Table 22-1 presents
the analytical data for the three sets of samples collected during this
sampling event. As in 1984, several VOCs and lead were detected in the water
samples collected from Well 22GWl. The levels of benzene were consistently
above the 10,000 parts per billion (ppb) range. The concentrations recorded
for ethylbenzene and toluene were similar to those found during the 1984
sampling effort. Lead was detected at lower concentrations than previously
recorded in the earlier round of sampling. Xylene was identified in the
January 1987 investigation at a concentration of 9,000 ug/l which is greater
than the North Carolina groundwater standard for this compound (400 ug/1).
0&G, which was not detected in the July 1984 sample from 22GWl was found in
all three samples collected in 1987.

~ Two of the three samples collected from 22GW2 in 1987 contained no target
analytes above method detection limits. The groundwater sample collected in
January 1987 from this same well did contain lead, methylene chloride and

0&G. Only O&G was identified in the July 1984 sample collected from 22GW2.
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O’Brien & Gere Engineers conducted a field investigacion at this AOC in 1988.
Among the activities conducted were floating product determination and the
characterization of contaminant plume(s). Their study concluded that a 15
foot layer of floating product was noted in a monitoring well drilled on the
western edge of the tank farm (approximately 75 ft northwest of 22GW1). The
study was also able to characterize a benzene contaminant plume in the
vicinity of the tank farm. The extent of the plume has not been fully

defined beyond the maximum contaminant level (MCL) of 5 ug/l.

3.6.3 SUMMARY AND CONCLUSIONS

' Groundwater movement in the shallow aquifer in this area is generally to the 1
south-southwest toward the New River. Several VOCs have been identified at

elevated concentrations in groundwater samples collected from two onsite

monitoring wells. The concentrations of the compounds detected during the

various sampling efforts have been consistent and in most cases are orders of

magnitude greater than established groundwater standards. -

An attempt has been made to characterize the contaminant plume(s) using
benzene as the indicator compound. The boundaries of the plume have only
been identified to a concentration of 5 ug/l which represents the drinking
water standard. However North Carolina has established 0.7 ug/l as the
groundwater standard for benzene. Of particular concern is the presence of
benzene in the Supply Well 602 (22GW3) sampled in July 1984. The
concentration of benzene (380 ug/l) was well above the drinking water

regulation of 5 ug/l.

As in many other areas of the base, 0&G has been identified in several of the

groundwater samples collected from the shallow aquifer.

3.6.4 RECOMMENDATIONS

The investigation at Site 22 had identified contamination of the deep potable
aquifer in the vicinity of the Hadnot Point Industrial Area (HPIA). A more
intensive effort was, therefore, recommended within the HPIA, and this effort

included a resampling of the monitor wells at Site 22. The basis for and the
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scope of this effort is described in the RI/FS reports and the RI/FS Work
Plan for HPIA.

3-58




06/02/90

3.7 SITE 24 - INDUSTRIAL AREA FLY ASH DUMP

3.7.1 SITE BACKGROUND

This AOC is located south and east of the intersection of Birch and Duncan
Streets (PWDM coordinates 10, L16-17/M16-17). As shown in Figure 24-1, four
separate disposal locations were investigated as potential areas of
contamination. Site 24 was used for the disposal of fly ash, cinders,
solvents, used paint stripping compounds, sewage sludge, and water treatment
spiractor sludge from the late 1940s to 1980. Approximately 20 to 25 acres

in size, the site lies adjacent to upstream portions of Codgels Creek.

A geologic cross-section (Figure 24-2) was drawn on a line oriented
approximately east-west (Figure 24-3) and shows the site to be underlain by
layers of sand and silty sand, with limited amounts of sandy gravel. The
surface of the shallow groundwater ranges in depth from 2 to 10 feet below
land surface. The groundwater contour map (Figure 24-4) shows the
groundwater flow to be generally toward the drainage ditches on the south and
southwest sides of the filled area at a gradient of approximately 0.009
fc/fe.

3.7.2 SITE INVESTIGATION

GROUNDWATER

Five shallow monitoring wells were installed and sampled in July 1984 to
determine the presence or absence of contaminants in the groundwater beneath
this site. Two of the wells were installed on the downgradient side of the
borrow and debris disposal area, two wells on the downgradient side of the
fly ash area, and one well upgradient of the AOC (Figure 24-1). The five
groundwater samples were analyzed for Metals A and VOCs. Appendix A presents

a full listing of all target analytes and their abbreviations.

Table 24-1 presents the analytical data for the groundwater samples collected
" and analyzed during the July 1984 round of sampling. The results indicate
that chromium, copper, and zinc were found in both samples collected
downgradient of the borrow and debris disposal areas. The sample from well

24GW2 also contained arsenic. Each well sample also contained one VOC. The
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TABLE 24-1. SITE 24 - INDUSTRIAL AREA FLY ASH DUMP

DETECTED TARGET ANALYTES

GROUND WATER SAMPLES

NCGW  240W1 24GWI 4GW2 4GW2 24GW3 24GW3 40W4 40W4 40WS 240WS 24GW6 40W6 4AWT  UCW7

DATE STANDARDS  7/7/84 12/3/86 7/1/84 12/3/86 77184 13I8 /184 123186 /184 12/3/86 124186 3/4I8T 12/4/86  3/4/87
PARAMETER
BENZENE 1 <04 | <1 |04 ]| <1t |4 | a1 | 06| « 3 <1 <1 <1 <1 <1
CHLOROFORM 0.19 1 <16 | <08 | <16 | 07 | <16 | <12 | <16 | <07 | <1.6 | <1.6 | <16 | <16 <1.6
METHYLENE CHLORIDE ] <t | <8 2 2t | < || @ |3 | a | a1 | 23 | <23 | <8 <2.8
ARSENIC 50 <t | <1 3 < | 74 9.3 16 | 423 | s6 | 93 | <21 | 53 | INTP 7.5
CHROMIUM 50 66 | <94 | 24 | <94 | 13 9n | <6 37 <6 | <94 | <94 | 14 62 52
CHROMIUM(+6) NONE NA | <10 | NA | <10 | NA | <10 | NA | <10 | NA | 142 | <10 | <10 | <10 <10
COPPER 1000 4 <28 | 86 | <28 | 174 | 16 3 7 3 s | 23 | 21 | <8 3
LEAD 50 <0 | <7 | <40 | <27 | 8 | <27 | <00 | <7 | <0 | <1 | &7 | <7 | & <
NICKEL 150 <15 | <2 | <15 | <2 | & <15 | <2 | s | <2 | <2 | a2 | 2 <12
SELENIUM 10 <t |t a |ar]16] s2 )22 |acr]| a|ar]|]ar]| a|<s <1
ZINC 5000 26 | <59 | 81 | <59 | 341 < s <3 | <59 | 2 62 % 69

NA: not analyzed.
INTF: interference

Values reported are concentrations in micrograms per liter (ug/L); this approximates parts per billion (ppb).

Source: ESE, 1990.
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sample from Well 24GW3 located on the southwestern edge of the fly ash
disposal area contained seven metals. The sample from Well 24GW4, which is
near the southeastern boundary of the same disposal area, contained only
three metals. Well 24GWS5, the well designed to be upgradienﬁ contained
arsenic and copper as well as benzene. The spatial variability of the
groundwater quality data suggest that different portions of the filled areas
contain different contaminants at different contaminant strengths. For
example, areas adjacent to the fly.ash disposal area appear to contain
elevated levels of metals. Other areas contain only low levels of VOCs. The
detected contaminant strengths may be less than those within the filled areas
as all monitor wells installed to date are located along the perimeter of the
site. The chemical data suggest that, at a minimum, low level contamination

of the filled area is present.

In 1986 two additional shallow monitoring wells were installed downgradient
of the filled areas. Figure 24-1 illustrates the locations of these newer
wells. All of the existing and newly installed monitoring wells were
resampled in December 1986 and analyzed for: Metals A, VOCs and hexavalent
chromium. The results are presented in Table 24-1. The two groundwater
samples collected in December 1986 from the wells downgradient of the borrow
and debris areas (24GW1 and 24GW2) did not contain any target analytes above
method detection limits. The results from the 1986 samples collected from
Wells 24GW3 and 24GW4, downgradient of the fly ash disposal area, were for
the most part consistent with the earlier sampling results. The upgradient
well sample (24GW5S) had fewer detected target compounds in the 1986 data and
no detected VOCs. Analytical techniques were changed between the 1984 and
1986 sampling efforts. As a result, several method detection limit; changed.
With the exception of lead and hexavalent chromium, all detection limits
increased. A reduction in the number of detected target analytes in 1986 and
1987 is partially attributable to the increases in the method detection
limits as several of the detected levels in 1984 were less than the 1986

detection limits.
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The two new monitoring wells, 24GW6 and 24GW7, were sampled twice, in
December 1986 and in March 1987. The results indicate that the samples from
the well southwest of the disposal areas (24GW6) contained only limited
amounts of metals, none of which were above groundwater standards. Well
24GW7, south of the disposal areas, contained only three metals. However,
chromium was detected slightly above the groundwater standard of 50 ug/l in
both Well 24GW7 samples.

SURFACE WATER/SEDIMENT :

Two surface water (SW) and sediment (SE) samples were collected downstream of
the Site 24 disposal areas in 1984. Samples from station 24SW1/SEl were
collected from the drainage ditch immediately south of the filled areas.
Samples from sampling stations 24SW2/SE2 were collected from Cogdels Creek,
approximately 1000 ft downstream of Site 24 (refer to Figure 24-1). The
surface water samples were analyzed for Metals A and VOCs, and the sediment
samples for Metals A only. Appendix A present a full listing of all target
analytes and their abbreviations. Tables 24-2 and 24-3 present the

analytical data for the surface water and sediment samples, respectively.

The surface water sample (24SW1) collected from the downgradient edge of the
disposal locations contained two VOCs, copper and zinc. The concentrations
for the metals were below North Carolina’s standards for freshwater. The
water sample collected in August 1984 from the downstream location (24SW2)

contained the same two metals also at levels below established standards.

In December 1986, these two sampling stations were resampled and two
additional stations were established. The samples were analyzed for Metals
A, VOCs, and hexavalent chromium. The results are presented in Table 24-2.
The samples collected in 1986 from stations 24SW1 and 24SW2 contained the
same metals at concentrations similar to these in the 1984 data. The two
VOCs that were identified at station 24SW1 during the 1984 sampling effort
were not found above method detection limits in 1986. The surface water
sample collected from station 24SW3, which is located to the southwest of the

disposal areas, contained lead and zinc. The concentration identified for
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TABLE 24-2.

SITE 24 - INDUSTRIAL AREA FLY ASH DUMP
DETECTED TARGET ANALYTES
SURFACE WATER SAMPLES

NC SW 24SW1 24SW1 24SW1 24SW2  24SW2 245W3 245W4
DATE STANDARDS 8/4/84 8/4/84 12/3/86 8/4/84  12/3/86 12/3/86 12/3/86
PARAMETER :
T-1,2-DICHLOROETHENE NONE 2.1 NA <1.6 <0.6 <1.6 <1.6 <1.6
TRICHLOROETHENE NONE 7.1 NA <1 <0.8 <1 <1 <1
ARSENIC 50 <30 <30 <2.1 <30 <3.1 <3.1 4
CHROMIUM 50 <3 <3 <9.4 <3 9.7 <9.4 <9.4
CHROMIUM(+6) NONE NA NA <10 NA 20.6 <10 <10
COPPER 15 4.7 5.4 4.5 2.8 <2.8 <2.8 <2.8
LEAD 25 <33 <33 <27 <33 <27 27.4 <27
ZINC 50 28 25 11.7 20 <5.9 14.8 6.8

NA: not analyzed

Values reported are concentrations in micrograms per liter (ug/L); this approximates

parts per billion (ppb).

Source: ESE, 1990.
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TABLE 24-3.

SITE 24 - INDUSTRIAL AREA FLY ASH DUMP

DETECTED TARGET ANALYTES
SEDIMENT SAMPLES
24SE1 24SEl 24SE2 24SE2 24SE3 24SE4

DATE 8/3/84 12/3/86 8/3/84 12/3/86 12/3/86 12/3/86
PARAMETER
ARSENIC <0.05 1.2 0.3 <0.798 0.968 5.15
CADMIUM 0.3 <0.804 1.9 <0.715 <0.761 2.16
CHROMIUM 1.6 5.68 29.3 3.87 3.36 33.8
LEAD 4 13.2 180 12.14 10.1 162
COPPER 1 ~ 4.19 7 2 2.94 21.6
NICKEL 0.3 <6.10 1 <5.43 <5.77 <12.9
ZINC 6 13.1 95 14.7 19.5 155

Values reported are concentrations in milligrams per kilogram (mg/kg); this approximates
parts per million (ppm).

Note: There are no NC soil standards.

Source: ESE, 1990.
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lead (27.4 ug/l) is slightly above North Carolina’s freshwater standard (25
ug/1). The water sample collected from station 24SW4 contained
concentrations of arsenic and zinc which were both below the freshwater

standards established for these metals.

Sediment samples were collected from each of the four surface water sampling
locations at the same sampling frequency. The analytical results, as
presented in Table 24-3, indicate that as many as seven metals were detected
in the samples. The lowest concentrations of metals were identified in the
sample collected from the station immediately downgradient of the disposal
areas (24SEl). The sample from location 24SE4, which is located on a

tributary to Cogdels Creek, contained the highest concentrations of metals.

3.7.3 SUMMARY AND CONCLUSIONS

Although several metals were detected in the groundwater samples collected at
this site, North Carolina groundwater standards were only exceeded in two
samples. The concentrations for chromium (130 and 98 ug/l) and lead (58
ug/l) in the samples collected from Well 24GW3 downgradient of the fly ash
disposal area are greater than North Carolina’s standards for chromium (50
ug/1) and lead (50 ug/l). The samples collected from 24GW7, which is located
south of the disposal areas, also slightly exceeded the groundwater standard

for chromium.

The concentrations of benzene detected in the sample from Well 24GW5 and
chloroform which was detected at Well 24GWl1 were both above North Carolina’s

groundwater standards for those compounds.
Of the surface water samples collected during the two sampling efforts, only
one sample (24SW3) contained a parameter (lead) above North Carolina’s

. standards established for freshwater.

All of the sediment samples contained at least four metals, and the sample

collected at station 24SE2 contained seven.
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3.7.4 RECOMMENDATIONS

The existing monitor wells at Site 24 are located along the margins of the
filled areas. No sampling of groundwater or soil has been conducted within
the filled areas, and therefore, the strength of the contamination within
Site 24 has not yet been determined. Additional monitor wells should be
installed and a detailed soil sampling effort should be conducted at this
AOC. When these efforts have been completed, a Risk Assessment should be

initiated. The Risk Assessment will determine the need for an FS.
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3.8 SITE 28 - HADNOT POINT BURN DUMP

3.8.1 SITE BACKGROUND

The Hadnot Point Burn Dump (Figure 28-1) is located east of the Mainside
Sewage Treatment Plant (STP) and is on both sides of Cogdels Creek (PWDM
Coordinates 10,Q13-14/R13-14). A variety of solid wastes including mixed
industrial waste, trash, garbage, oil-based paint, and refuse was burned and
subsequently covered with dirt on this 23 acre disposal area which was in
operation from 1946 to 1971. Upon its closure in 1971, the surface was
graded and grass was planted. The volume of fill is estimated at 185,000 to
379,000 cubic yards. Since the waste was burned, no approximation of the
remaining amount of specific substances can reasonably be made. The site is

currently used as a recreational area including a stocked fishing pond.

Site 28 is underlain primarily by silty sand, however sandy, gravelly fill
material and debris from the former disposal activities were encountered
during drilling activities. Figure 28-2 presents a geologic cross section of

the area drawn on a northwest-southwest line (Figure 28-3).

The surface of the shallow groundwater at this site ranges in depth from 1.48
to 3.35 feet below land surface and lies within the silty sand and the
debris. The cross section and groundwater contour map (Figure 28-4) show the
pond and Cogdels Creek to be potential sources of recharge at this site.
Groundwater flow is to the west toward the New River at a gradient of

approximately 0.002 ft/ft.

3.8.2 SITE INVBSTIGATION‘

GROUNDWATER

Four shallow monitoring wells were installed (Figure 28-1) and sampled as
part of the 1984 groundwater investigation. Three wells were installed in
- 19843 Well 28GW1 and Well 28GW2 on the downgradient side of the site at the
shoreline of the New River, and Well 28GW3 on the downgradient side of the
eastern portion of the site, east of Cogdels Creek. One monitoring well
(28GW4) was installed in 1986 upgradient of the filled areas and the

recreational pond. Table 28-1 presents the analytical data from the July

3=71



UUL.NO.LLEJ-VUUZ214-1.U2-0UY9/01/90
LEJEUNE 1/90¢

[~

SCALE IN FEET

28SwW3
28SE3

G‘%&‘
PRESENT )
CREEK X
CHANNEL (o)

A 28SW4
28SE4 S
Y © PRESENT
<z ROADWAY
¢/
A2ssws “
28SES
\ Iy 77
A 28SW6
28SE6 ’
A 28SW2
A 28sw7 \ How
28SE7
LEGEND

® MONITOR WELL
A SURFACE WATER/SEDIMENT SAMPLING
STATION

SOURCES: Water and Air Research, Inc., 1983.
ESE, 1987.

Figure 28-1
SAMPLING LOCATIONS, SITE 28—

MARINE CORPS BASE
HADNOT POINT BURN DUMP

CAMP LEJEUNE

3-72




LEJEUNE 190c

E E’
%09
28GW1 28GW2 Sadhes
SILTY SAND |
—SROUND WATER. .| B,
SANDY GRAVEL | (FILL MATERIAL) ;
% 80-
=
o
" SILTY SAND
7!
2,
o
-
o)
-
2 704 SAND
.—
S
w
[+ o
£
-
Q
o
<
3 60
-
w
LEGEND
0 500 FEET
50 — L ] N WELL
HORIZONTAL SCALE
e —— o |
Figure 28-2
GEOLOGIC CROSS SECTION, SITE 28— MARINE CORPS BASE(
HADNOT POINT BURN DUMP CAMP LEJEUNE

3-73



LEJEUNE 1/90c

T RV  VVEAE 1T 1. V&TVI/V I/ IV

A 285W4
28SE4 .
%
9/
A28sws “
28SES
A 28SW6
28SES
A 285W7
28SE7
LEGEND

® MONITOR WELL
A SURFACE WATER/SEDIMENT SAMPLING

PRESENT
ROADWAY

FILL AREAS

EI

STATION SOURCES: Water and Air Research, Inc., 1983.
ESE, 1987.
Figure 28-3
GEOLOGIC CROSS SECTION LOCATION, SITE 28— MARINE CORPS BASE
HADNOT POINT BURN DUMP CAMP LEJEUNE

3-74




————

DOC.NO..ULEJ-UVUZ14-1.V&"VI/V I/ IV

LEJEUNE 1/90¢

CREEK
CHANNEL

v
e
v
Z A PRESENT
<z ROADWAY
- -
<

LEGEND
@® MONITOR WELL

CONTOUR INTERVAL 0.5°
ALL ELEVATIONS RELATIVE TO THIS SITE ONLY

SOURCES: Water and Air Research, Inc., 1983.

ESE, 1987.
Figure 28-4
GROUND WATER CONTOUR MAP— MARINE CORPS BASE |
SHALLOW AQUIFER, SITE 28— CAMP LEJEUNE
HADNOT POINT BURN DUMP

3E15




9L-¢t

TABLE 28-1.

SITE 28 - HADNOT POINT BURN DUMP

DETECTED TARGET ANALYTES
GROUND WATER SAMPLES
NCGW  28GW1 28GWI1 28GW2 28GW2 28GW3 28GW3 28GW4 28GW4

DATE STANDARDS 7/7/84 12/16/86 7/1/84 12/16/86 7/1/84 12/11/86 12/11/86 3/4/87
PARAMETER
T-1,2-DICHLORO

ETHENE 70 38 14 <1.3 <1.6 <l.5 <1.6 <1.6 <1.6
TRICHLOROETHENE NONE 15 4.9 <l.4 <1.0 <1.7 <3.0 <3.0 <3.0
VINYL CHLORIDE 0.015 22 13 <l <1.0 <l <1.0 <1.0 <1.0
DDD,PP’ NONE 0.12 | <0.013 | 0.093 | 0.018 0.22 | <0.013 | <0.013 | <0.006
DDE,PP’ NONE 0.015 | <0.013 | 0.028 | <0.013 0.007 | <0.013 | <0.013 | <0.006
DIELDRIN NONE 0.003 | <0.013 | <0.001 | <0.013 | <0.001 | <0.013 | <0.013 | <0.006
OIL & GREASE NONE 5 8 2 0.4 0.8 <0.3 | <0.09 9
ARSENIC 50 18 9.5 <l <2.1 21 INTF | INTF 12.1
CHROMIUM 50 <6 12 <6 <9.4 330 15.8 92.6 34
CHROMIUM(+6) NONE NA <10 NA <10 NA <10 46.4 <10
LEAD 50 <40 140 <40 38 336 <27 <27 <27
MERCURY 1.1 0.3 0.2 <0.2 0.3 <0.2 0.8 0.7 0.5
NICKEL 150 <15 <22 <15 <22 39 <22 43.1 16
ZINC 5000 <3 58 <3 39 143 12.3 142 77

INTF: interference
NA: not analyzed

Values reported are concentrations in micrograms per liter (ug/L); this approximates parts per billion (ppb).

Source: ESE, 1990.
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1984, December 1986 and March 1987 sampling efforts. Only those parameters
that were detected above the method detection limits are reported in the
table. The groundwater samples were analyzed for the following analytes:
Metals B

Hexavalent chromium (Cr*®)

Organochlorine pesticides (OCP)
Polychlorinated Biphenyls (PCB)

0il and Grease (0&G)

Volatile organic compounds (VOC)
Tetrachlorodioxin (TCDD) (1986/87 only)
Xylene (1986/87 only)

Methylethyl ketone (MEK) (1986/87 only)
Methyl isobutyl ketone (MIBK) (1986/87 only)

O 0 0o o 0o o o o o o

Appendix A presents a full listing of all target analytes and their
abbreviations. In July 1984 detectable levels of DDD and DDE were identified
in all three monitoring well samples. No pesticides were detected in the
1986 or 1987 samples.

Trace levels of VOCs were detected in the 1984 sample from Well 28GWl located
at the New River shore line downgradient of the filled area in the western
portion of Site 28. Vinyl chloride was also detected in this well at a level
which exceeded the 1072 risk level (2 ug/L for drinking water only). Three
vOCs (trans-1,2-dichloroethene, vinyl chloride, and trichloroethene) were
also detected in Well 28GW1 in December 1986. The levels of trans-1,2-
dichloroethene detected in'1984 and 1986 were below the groundwater standard
of 70 ug/L. The levels of trichloroethene are above the N.C. Groundwater

Standard of 2.8 ug/L.

Metals were detected in the July 1984 samples from Wells 28GW1 and 28GW3.
The highest concentration of metals found were in Well 28GW3; chromium and
lead exceeded the applicable groundwater standards. Mercury was detected in
Well 28GW1 at concentrations below the N.C. Groundwater Standard of 1.l ug/L.

A number of metals were detected in all four monitoring wells in the 1986 and
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1987 samples, suggesting a relatively uniform disposal pattern throughout the
site. Of the detected metals, total chromium was detected above the
groundwater standard in Wells 28GW3 and 28GW4. Hexavalent chromium was
detected in the 1986 sample from Well 28GW4, but not in the March 1987
sample. Arsenic was detected in Wells 28GWl, 28GW3, and 28GW4 in the July
1984, December 1986 and March 1987 samples where the analysis did not

encounter matrix interference.

Low levels of O&G were detected in all three monitoring well samples
collected in 1984, and in all four well samples collected in 1986 and 1987
except for Well 28GW3 in 1986.

The levels and mix of detected analytes in the two rounds of sampling are
somewhat different. Of the greatest significance is the lack of pesticides
detected in the 1986 and 1987 samples suggesting that the occurrence of these
analytes in the groundwater is subject to time variance. The levels of VOCs
detected in Well 28GWl in 1986 are in similar proportion to those detected in
1984, but are slightly reduced. The levels of metals detected in all 1986/87
samples are generally similar to the 1984 samples, although there appears to

be a general lowering of metal concentrations in the 1986/87 samples overall.

SURFACE WATER

Seven surface water sampling stations (Figure 28-1) were sampled as part of
the investigation. Two of the seven sampling locations were sampled in
August 1984; 28SWl in the north central portion of the filled area where
Cogdels Creek passes through the landfill and 28SW2 in Cogdels Creek
downstream of the filled area near the intersection with the New River.
During the December 1986 investigation, five new sampling locations were
added, four in the New River and one in Cogdels Creek upstream of the filled
-area. The surface water samples were analyzed for the same parameters as the
groundwater samples. Table 28-2 presents the analytical data for all

analytes that were detected over the method detection limit.
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TABLE 28-2. SITE 28 - HADNOT POINT BURN DUMP

DETECTED TARGET ANALYTES
SURFACE WATER SAMPLES
NCsW 285w\ 8SW1 285W1 285W2 28SW2 285W2 285W3 285W4 285W3 28SWé 85W7
DATE STANDARDS 8/3/84 8/4/86 1211786 83734 8/4/86 1211186 12/11786 12/15/86 1215786 1215186 12/13/86
PARAMETER
BHC,A NONE 0.01 <0.001 <0.033 <0.001 <0.001 <0.033 <0.033 <0.013 <0.023 <0.013 <0.013
BHC,B NONE 0.0009 «<0.0001 <0.013 0.002 <0.0001 <0.013 <0.013 <0.013 <0.023 <0.013 <0.013
BHC,D NONE 0.004 <0.0003 NR <0.0003 <0.0003 NR NR <0.013 <0.028 <0.013 <0.013
CADMIUM 2 <4 NA <.9 <4 8.4 <29 Q9 Q9 <9 <9 Q29
CHROMIUM 50 <3 NA <9.4 <3 <5 <9.4 <9.4 17.8 <9.4 10.7 <9.4
MERCURY 0.2 <0.2 NA 0.8 <0.2 <0.2 0.3 0.6 <0.2 <0.2 <0.2 <0.2
ZINC 50 2 NA <39 20 29 <3.9 <3.9 8.9 <5.9 <39 <39
w
4
o TRICHLOROETHENE NONE 1.3 NA <3 11 NA L<] <3 <3 <3 <3 <3
NA: not analyzed.
NR: not reported.
Values reporied are jons In micrograms per liter (ug/L); this approximaics parts per billlon (ppb).

Source: ESE, 1990.
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The water chemistry data for the surface water differed significantly from
the groundwater data indicating that the analytes detected in the surface
water may be attributed to activities upstream of the site or of a unique
disposal at the far northern portion of the site. BHC,A, BHC,B and BHC,D
were present in the December 1984 samples from 28SWl1 and 28SW2 but were not
identified in the groundwater during that same time. These pesticides were
not detected in any of the December 1986 samples. However method detection
limits in 1986 increased and the absence of detectable levels of the BHC

isomers in 1986 may be attributable to this factor.

Trichloroethene was detected in both of the Cogdels Creek surface water
samples in 1984 but were not detected in any of the 1986 samples. This VOC
was also detected in the samples collected from Well 28GWl1 in both 1984 and
1986.

Zinc was detected in surface water samples collected in 1984 from 28SW1 and
28SW2. It was not detected at 28SW1l or 28SW2 in the 1986 samples and was
present in only 28SW4 in 1986. Mercury was not detected in 1984 samples but
was present in the 1986 samples for all three locations in Cogdels Creek at
levels greater than the water quality standard of 0.2 ug/L. Since mercury
was present upstream of the site (28SW3), this may indicate that the source
is upstream of the Hadnot Point Burn Dump. Chromium was not detected in
Cogdels Creek but was present in two of the four samples taken from the New
River. Cadmium was detected at sampling station 28SW2 in August 1986 but was

not detected in December 1986.

SEDIMENT
Seven sediment locations corresponding to the surface water sampling
locations were sampled as part of the investigation (Figure 28-1). The

sediment samples were analyzed for the following parameters:
o Metals B

o Organochlorine pesticides (OCP)

o Polychlorinated Biphenyls (PCB)
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o O0il and Grease (0&G)
o Tetrachlorodioxin (TCDD) (1986 only)

o Hexavalent Chromium

Appendix A lists the individual target analytes and their abbreviations.
Analytical results for the sediment samples are presented in Table 28-3.
Only those parameters detected above method detection limits were reported.
Chlordane was the only parameter detected in the sediment that was not
detected in either the groundwater or the surface water. Chlordane was
detected in all three samples from Cogdels Creek during the December 1986
sampling effort. In addition DDE was detected in 1984 and 1986 in both 28SEl
and 28SE2.

0&G levels were higher in 1986 than in 1984 within Cogdels Creek. Similar

concentrations were identified in the New River samples.

Detectable levels of arsenic, cadmium, chromium, lead, nickel and zinc were
identified in most of the samples in both Cogdels Creek and the New River.
Nickel was the only metal of those listed above that was not present in all

four of the New River samples.

TISSUE

Two samples from fish tissue were obtained from the fresh water pond at the
north terminus of Site 28 in 1984 only. The tissue samples were analyzed for
OCP and PCB. Listed below are the analytical results of the sampling effort
performed on July 17, 1984:

Concentration (ug/L)

Parameter 28TI1 28TI12
PCBs, Total 1% 8
BCH, A 0.10 0.1

PCBs were not detected elsewhere in the investigation. PCBs are

bioaccumulated in the foodchain and may or may not have originated from the
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TABLE 28-3.

SITE 28 - HADNOT POINT BURN DUMP
DETECTED TARGET ANALYTES
SEDIMENT SAMPLES

28SEl  28SE1 28SE2  28SE2  28SE3 28SE4 28SES 28SE6 28SE7
DATE 8/3/84 12/11/86 8/3/84 12/11/86 12/11/86 12/15/86  12/15/86  12/15/86 12/15/86
PARAMETER
CHLORDANE <0.0023| 0.298 [<0.0041] 0.347 0.595 | <0.0639 | <0.0645 | <0.0661 <0.0645
DDD, PP’ 0.084 |<0.0159( 0.0022 | <0.0351 <0.0459| <0.0128 | <0.0129 | <0.0132 <0.0129
DDE,PP’ 0.0012 | 0.243 | 0.0005 | 0.0619 <0.0597| <0.155 <0.156 <0.160 <0.156
OIL & GREASE 474 1520 1440 2750 4630 238 177 <176 144
ARSENIC 1.50 6.86 <0.1 10.3 10.4 <0.561 <0.757 1.32 0.645
s CADMIUM 0.100 3.15 <0.1 <1.94 4.47 <0.617 <0.459 <0.473 <0.452
2 CHROMIUM 10 22.5 0.4 18.2 27.4 2.38 3.53 2.69 2.77
LEAD 46 190 2 42.1 135 <5.75 <4.27 4.52 4.75
NICKEL 2 13.4 0.8 <14.7 <20.1 <4.68 <3.48 <3.590 <3.430
ZINC 16 675 1 79.1 167 4.38 3.73 6.06 4.98

Values reported are concentrations in milligrams per kilogram (mg/kg);

Note: There are no NC soil standards.

Source: ESE, 1990.

this approximates parts per million (ppm).
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site depending on the origin of the fish in the pond. The BHC,A data for
tissue indicate that this compound was present in this area of Site 28 and
may be discharging to Cogdels Creek, as indicated by the surface water

chemical data. Levels of PCB and BHC,A were below acute toxicity levels.

3.8.3 SUMMARY AND CONCLUSIONS

The groundwater contour map (Figure 28-4) strongly indicates that groundwater
from the shallow aquifer directly discharges to the New River. and discharges
indirectly through Cogdels Creek. Target analytes in the shallow groundwater
have been detected in excess of applicable groundwater standards. Table 28-1
includes a comparison of target analytes found in the shallow groundwater to
applicable State of North Carolina groundwater standards contained in Title
15 of the North Carolina Administrative Code. This indicates that

contaminants from Site 28, are discharging to the New River.

The surface waters and sediments of Cogdels Creek were also found to contain
contaminants at concentrations greater than applicable freshwater standards.
By the continuous discharge of surface waters into the New River and through
the episodic sediment scour of the creek bottom during high flow conditions,
contaminated waters and sediments are migrating to the New River from Site

28.

Metals appear to be the most prevalent contaminant group encountered since
they were detected during both rounds of sampling in the groundwater, surface
water and sediment samples. All detected metals appear to have their source
within the site except for possibly mercury. Groundwater concentrations of
the metals appear to be generally lower as time progressed from one round of
sampling to the next. Concentrations in sediment samples from Cogdels Creek,
however, seemed to have increased with time. Cadmium concentrations in the
surface water (28SW2) exceed the state water quality standards for freshwater
classes (2.0 ug/L). Mercury levels in the surface water (28SWl, 28SW2, and
285W3) exceed the standard of 0.20 ug/L.
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An upstream sampling station (28SW3 and 28SE3) was sampled in December 1986.
Mercury was detected in the surface water at this location and also in Wells
28GW1, 28GW3, and 28GW4. This may indicate that mercury contamination is not
only present at the site but is also migrating from an upstream location.
Chlordane was detected in only sediment samples from Cogdels Creek during
1986. This may also be migrating from an upstream location since it was only
detected in the sediments of Cogdels Creek with the highest concentrations

upstream of the site.

Pesticides (BHC,A, BHC,B, BHC,D) were detected in the surface water in
Cogdels Creek in 1984 but were not detected in the groundwater at that time.
This suggests that these analytes may have originated from activities
upstream of the site or from a unique disposal operation at the far northern
portion of the site. These pesticides were not detected in the December 1986

sampling effort.

0&G appear to be a consistent contaminant throughout the site. It was

detected in both rounds of sampling in the groundwater and sediment samples.

VOCs were detected in 28GWl1 in both rounds of sampling but were not detected
elsewhere in the site. This may suggest that the disposal of volatiles was

limited to the area around 28GW1.

Tissue samples were taken from fish from the recreational pond and
concentrations of BHC,A, and PCBs were detected. This suggests that
pesticides may be present in the northern reaches of the site, or migrated
from upgradient of the site. No conclusion can be drawn from the PCB levels
found in the tissue. PCBs were not detected in any other samples taken from

Site 28.

3.8.4 RECOMMENDATIONS
The surface water and sediment of the recreational pond have not been sampled
to date. It is recommended that analysis for the same parameters as the other

surface water and sediment samples be performed. This will provide more data
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for the origin of PCB in the tissue samples. It will also provide data on
the other analytes that are not bioaccumulated and may be originating from

the far northern portion of the site, such as BHC,A, BHC,B, and BHC,D.

Chlordane and mercury were detected at the upstream sampling location within
Cogdels Creek. These parameters were not detected at Site 24, the nearest
site upstream of the Hadnot Point Burn Dump. Additional sampling of surface
water and sediments should be performed within Cogdels Creek between Sites 28
and 24. These results will provide data which can be used to determine the
source of these contaminants. Metals were also detected in the upstream
samples from Cogdels Creek, and in the groundwater and other surface water
and sediment samples of Site 28. It is apparent that metals are a concern at
this AOC. Metal analyses should be added to any upstream samples to better

evaluate migration from an upstream source.

A grid of soil sampling stations should be installed throughout the filled
area of Site 28 to determine the volume of contaminated soil, and to
determine the strength of the contamination in the soil matrix. Additional
monitor wells should be installed in the shallow aquifer to determine if
contaminant strength is greater than that identified in the existing monitor
wells. Installation of deep monitor wells is also warranted to determine is
the water supply aquifer is impacted by the shallow contamination detected to

date.

when characterization of the contamination has been completed, a Risk
Assessment should be conducted to determine remedial goals to be utilized by

the FS.
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3.9 SITE 30 - SNEADS FERRY ROAD FUEL TANK SLUDGE AREA

3.9.1 SITE BACKGROUND

The Sneads Ferry Road Fuel Tank Sludge Area (Figure 30-1) located along a
tank trail which intersects Sneads Ferry Road from the west, about 6,000 feet
south of the intersection with Marines Road (PWDM Coordinates 18,GW12). The
site is located approximately 1500 feet east of French Creek. In 1970,
sludge from fuel storage tanks storing leaded gasoline containing tetraethyl
lead and related compounds, and tank washout waters were disposed of at the
site by a private contractor. It is estimated that at a minimum, 600 gallons
of sludge or tank bottom deposits were dumped at the site. Two 12,000-gallon
tanks were pumped out while the type of fuel stored was changed. The 600
gallon estimate is based on tank capacity below the tank outflow ports.
Additional washout water may also have been present. Additional information '
suggests that the site had also been used for similar wastes from other
tanks. Composition of the sludge and/or washout is unknown and may vary from
containing substantial amounts of tetraethyl lead to containing mostly

cleaning compounds.

Site 30 is underlain by layers of sand, silty sand, and gravelly sand. Figure
30-2 presents the geologic cross section of the area drawn on a east-west

line (Figure 30-3). The surface of the shallow groundwater at this site lies
within the upper layer of silty sand at depths ranging from 4.32 to 8.06 feet
below land surface. The groundwater contour map (Figure 30-4) indicates that
groundwater flow is to the northwest towards the unnamed tributary of French

Creek at a gradient of approximately 0.004 ft/ft.

3.9.2 SITE INVESTIGATION

GROUNDWATER

Two shallow groundwater monitoring wells were installed as part of the 1984
and 1986 site investigations. Well 30GWl was installed in 1984 and Well
30GW2 was installed in 1986 topographically downhill from the suspected
disposal site. Figure 30-1 illustrates the locations of these wells. The

wells were sampled and analyzed for the following target compounds:
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Lead

Volatile Organics (VOA)

0il and Grease (0&G)

Xylene (1986/87 only)

Methylethyl ketone (MEK) (1986/87 only)
Ethylene dibromide (EDB) (1986/87 only)
Methyl isobutyl ketone (MIBK) (1986/87 only)

o o o o o o o

Appendix A contains a full list of all target analytes and their
abbreviations. Table 30-1 presents the analytical data for those analytes
that had concentrations above the applicable method detection limits. Trace
levels of chloroform were detected in Well 30GWl and methylene chloride was
detected in Well 30GW2 in 1986. Since neither analyte was detected in the
1984 sampling it is possible that these levels were laboratory artifacts and
do not represent environmental contamination. This does not eliminate the
potential presence of VOCs in the groundwater. However, if VOCs are present,

it is estimated that the concentrations are very low.

Lead was detected in Well 30GWl in 1984 and Well 30GW2 in 1986. 0&G was
detected in both monitoring wells in 1986/87 but was not detected in 30GW1 in
1984. This may be attributed to a lowering of detection limits in the
1986/87 analyses. The presence of 0&G in the groundwater may suggest low
levels of contamination resulting from the alleged disposal of gasoline and
wvashwaters at this AOC. However, O&G appears to be ubiquitous at Camp
LeJeune so a determination that Site 30 is a point source for 0&G can not be

definitely determined based on existing data.

SURFACE WATER

A single surface water sample was taken in December 1986 from the unnamed
_tributary to French Creek (Figure 30-1). The sample was analyzed for the
same parameters as the groundwater samples from this site. No detectable

levels of any target compounds were identified in the sample.
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TABLE 30-1.

SITE 30 - SNEADS FERRY ROAD FUEL TANK SLUDGE AREA
(COMBAT TOWN TRAINING AREA)

DETECTED TARGET ANALYTES
GROUND WATER SAMPLES
NC GW 30GW1 . 30GWI 30GwW2 30GwW2

DATE STANDARDS 7/6/84 12/4/86 12/4/86 3/6/87
PARAMETER
LEAD 50 58 <27 30 <27
OIL & GREASE NONE <700 600 100 9000
CHLOROFORM 0.19 <1.2 2.6 <1.6 <1.6
METHYLENE CHLORIDE 5 <1 <2.8 3.3 <2.8

Values reported are concentrations in micrograms per liter (ug/L); this
approximates parts per billion (ppb).

Source: ESE, 1990.
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SEDIMENT
A single sediment sample was taken from the unnamed tributary to French Creek

in 1986 (Figure 30-1). The sample was analyzed for lead, 0&G, and ethylene
dibromide. Only O&G was detected at a concentration of 373 ug/g.

3.9.3 SUMMARY AND CONCLUSIONS

Site 30 is located on the edge of a small stream valley and the groundwater
contour map (Figure 30-4) indicates that flow in the shallow aquifer is to
the southeast, toward the channel of the stream (unnamed tributary to French
Creek). The geochemical data indicate that 0&G is present in both the
estimated central area of the site (30GWl) and downgradient (30GW2), and in
the stream bed sediment. Because the Combat Town Training Area which borders
the Sneads Ferry Road Fuel Tank Sludge Area, is subject to heavy vehicular
traffic, it is not clear whether the presence of 0&G in the environment is
attributed to the disposal area or the result of emergency vehicle

maintenance in the Combat Town Training Area.

The one-time presence of common laboratory VOCs in one set of groundwater
samples does not support the conclusion that the disposal practices at Site
30 contributed VOCs to the site contamination. Lead was detected in Well
30GWl1 in the estimated central area in 1984, and Well 30GW2 downgradient of
the disposal area in 1986. This may be attributed to the disposal practices

but sufficient data are not available to make this conclusion.

3.9.4 RECOMMENDATIONS

At this time, it is unclear if the location of the alleged spill/disposal at
Site 30 has been accurately determined. There are no surface indicators of
the specific disposal site. Unless additional information can be identified
which will more accurately locate the disposal area, it is recommended that
an additional set of samples be collected, aﬁd that a Risk Assessment be
initiated to determine if the trace levels of contamination detected to date

represent an unreasonable risk to health or the environment.
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3.10 SITE 35 - CAMP GEIGER AREA FUEL FARM

3.10.1 SITE BACKGROUND

Camp Geiger Area Fuel Farm (Figure 35-1) is located north of the intersection
of G and Fourth Streets, approximately 400 feet southwest of Brinson Creek
(PWDM Coordinates 12, Cll1). This 2,500 square feet AOC was used in 1957 and
1958 for storing and pumping fuel. Mogas was released to the soil through a
leak in an underground line near an above-ground storage tank and tank pad.
The Camp Lejeune Fire Department has estimated the amount of fuel released to
be in the thousands of gallons. Exact quantities released can not be
determined since the records were destroyed. The spill migrated east and
northeast towards and into Brinson Creek. Fuel at the surface of the shallow
aquifer was disposed of by digging holes to the water table and igniting the

fuel. Fuel which contaminated Brinson Creek was also ignited and burned.

Site 35 is underlain by layers of silty sand with interbedded layers of
clayey sand, coarse sand, and sandy gravel. A geologic cross section of Site
35 is presented in Figure 35-2. The cross section is drawn on an east-west
line (Figure 35-3). The surface of the shallow groundwater lies within the
interbedded silty sand and clayey sand at depths ranging from 7.02 to 11.05
feet below land surface. The groundwater contour map presented in Figure 35~
4 indicates that the shallow groundwater flows to the northeast toward

Brinson Creek with a gradient of approximately 0.014 fr/fe.

3.10.2 SITE INVESTIGATION

GROUNDWATER

Three hand-augered borings to the groundwater surface were dug at the
downgradient side of the facility in 1984 and three groundwater samples were
collected (35GW1, 35GW2, and 35GW3). The samples were analyzed for lead,
0&G, and VOCs. Appendix A lists the individual target analytes and their
abbreviations. Table 35-1 presents the analytical results for those analytes
that were above the appropriate method detection limits. Levels of lead
(above N.C. Groundwater Standards) were identified in all three samples which
indicates that the shallow groundwater was contaminated from the release of

fuel into the soils. The VOC components of the fuel were not detected.
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TABLE 35-1.

SITE 35 - CAMP GEIGER AREA FUEL FARM

DETECTED TARGET ANALYTES
GROUND WATER SAMPLES
NCaw 3sawi 35aw2 3saws 350w4 35aw4 350WS 350wWSs 350wW6 35awWée
DATE STANDARDS 8/7/84 8/6/84 8/7/84 12/4/36 3687 12/4/86 3/6/87 12/4/86 36187
PARAMETER
BENZENE 1 <0.2 <0.2 <0.2 <1 <1 30 17 <1 1.3
T-1,2-DICHLORO
ETHENE 70 <0.7 <0.7 <0.7 <1.6 3.2 <1.6 <1.6 28 29
TRICHLOROETHENE NONE <0.8 <0.9 <0.9 <1.0 <3 <1.0 <3 11 11
METHYLENE CHLORIDE 5 4 <0.7 <0.7 <2.3 <2.8 <2.8 <2.8 <2.3 <2.3
LEAD 1063 1102 3659 <27 <27 33 <27 <27 <27
OIL & GREASE NONE <1000 46000 <1000 200 12000 2000 2000 200 1000

Values reported are concentrations in micrograma per liter (ug/L); this approximates parts per billion (ppb).

Source: ESE, 1990,
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Three permanent groundwater monitoring wells were installed in 1986 to allow
for more representative samples of the groundwater (Figure 35-1). Well 35GW4
was installed upgradient of the spill area and Wells 35GW5 and 35GW6 were
installed downgradient. The groundwater samples taken from these wells were
analyzed for lead, 0&G, and VOCs, as well as xylene and ethylene dibromide
(EDB). Table 35-1 presents the analytical results of the December 1986 and
March 1987 sampling efforts. In the upgradient well (35GW4), no analytes
were detected except for 0&G in 1986. In 1987, 0&G and trans-1,2-
dichloroethene were detected. The source of these two analytes in the

upgradient well is not clearly defined in the current database.

Wells 35GWS5 and 35GW6 were found to contain sporadic distributions of fuel-
derived compounds and VOCs. Benzene, lead and 0&G were detected in Well
35GWS, which is located northeast of the tanks. This suggests that the
detected analytes are a result of the recorded fuel spillage at the site.
Well 35GW6 is located east of the tanks and was found to contain 0&G, trans-
1,2-dichloroethene, trichloroethene and benzene. The presence of VOCs in
this well suggests that widespread low level contamination of the shallow
aquifer may be present as a result of the fuel release or other as yet
unidentified sources. Well 35GW6 is in a generally cross gradient position
of the tanks and is located approximately 200 feet downgradient of an
automobile maintenance (hobby) shop. Due to the distance of the well from
the tanks, VOCs in the recorded fuel release may not be a sole contributor to
VOCs in the groundwater at Well 35GW6. The automobile maintenance shop

represents a potential source of waste solvents detected in this well.
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SOILS
Three soil samples were analyzed from the three hand-augered borings in 1984,

Lead and 04G were detected in all three samples. The analytical results are

listed below.

—Concentration (ug/g)

Parameter d3GWl  356W2  35GwW3
Lead 8 6 6
Oil and grease 67 2200 40

SURFACE WATER

Two surface water samples were collected from Brinson Creek in 1986,. one
upstream and one downstream of the site (Figure 35-1). These samples were
analyzed for lead, 0&G, and ethylene dibromide. No target analytes were

detected in either sample.

SEDIMENT
Two sediment samples from Brinson Creek were taken in 1986 at the same

locations as the surface water samples. These samples were analyzed for
lead, 0&G, and ethylene dibromide. Both sediment samples were found to
contain lead and 04G, suggesting that episodic contamination of the creek has
occurred or is occurring. Levels of both these analytes were higher in the
upstream sample, suggesting that the discharge of contaminated groundwater to
the creek is occurring at the far northern section of site and that the
sample was not taken far enough upstream to truly represent upstream
conditions. Another Possibility is that the source of 0&G and lead may be

located upstream of Site 35.

3.10.3 SUMMARY AND CONCLUSIONS

‘The 1986/87 analytical data indicate that widespread contamination of the
shallow aquifer with fuel derived contaminants and VOCs may exist at Site 35.
The migration mechanisms by which contaminants have migrated to the
upgradient well have not been identified. However, due to the nature of

hydrocarbon fuel, a spill would tend to widely disperse on the surface of
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groundwater in a sandy medium. This would explain the concentrations of fuel
related compounds in Well 35GW4. A second separate source of observed
contaminants may be present at the automobile maintenance shop located

upgradient of Well 35GWé.

The groundwater contour map (Figure 35-4) indicates that groundwater flow is
towards Brinson Creek. Surface water samples contained no detectable target
analytes. Sediment samples, however, contained lead and 0&G. Because at the
time of the fuel release to the environment, fuel reached the creek, it can
be assumed that contaminants may be currently discharging to the creek via

the groundwater.

3.10.4 RECOMMENDATIONS

The work efforts to date at this AOC have identified the presence of fuel
derived contamination in the soils, shallow groundwater, surface water, and
sediments. Further investigations should be designed to determine the extent
(horizontal and vertical) of the contamination within the soils and
groundwater and within Brinson Creek. In addition, investigation of the
adjacent automobile hobby shop should be initiated to determine if that
facility is a source of VOC contamination. A Risk Assessment shoﬁld be

conducted upon completion of the environmental characterization.

3-102



DOC.No.:CLEJ-00214-1.02-09/01/90

2-ENG.S1/CLFDSS.102
06/03/90

3.11
3.11.1 SITE BACKGROUND

The Camp Geiger Area Dump (Figure 36-1) is located east of the Camp Geiger
STP approximately 200 feet on the south side of Brinson Creek, downstream of
Site 35 (PWDM Coordinates 12, D13, E13). An unnamed ditch is located less
than 100 feet southeast of the filled area. Site 36 was used for the ;

disposal of municipal wastes and mixed industrial wastes including garbage,
trash, waste oils, solvents, and hydraulic fluids from the air station from
the late 1940°s to the late 1950°s. Most of the material was first burned
and then buried. However, some unburned material was buried. According to
interviews conducted during the IAS process, less than five percent of all
hydrocarbons used at the air station were disposed of at the site. The rest
was used for dust control on roads or went directly into storm drains. A
conservative estimate of the quantities used for dust control is 700 to 1,000
gallon per week. A smaller but undetermined amount was washed down the storm
drains. Using a 5-percent estimate for dumping over the nine years of
operation, approximately 25,000 gallons of material could have been disposed
of in the landfill areas. If it is assumed that this amount was split
between this AOC and the trailer park dump (Site 41), 10,000 to 15,000
gallons of solvents and oils may have been placed into Site 36. The records

state that all waste solvents and oils were burned after disposal at this

AOC.

The site covers about 25,000 square feet and rises about 10 to 12 feet above
grade. Based on an average depth of fill of 15 feet, the estimated volume of
the disposal area is 14,000 cubic yards. These estimates are based on map

and photographic information only. No field measurements have been performed

for this purpose.

The site is underlain primarily by silty sand, with layers of silty clayey
sand, clay, and coarse sand. A geologic cross section (Figure 36-2) is drawn
on a east west line (Figure 36-3). The surface of the shallow groundwater
lies within the silty sand at depths ranging from 4.23 to 5.02 feet below

land surface. The groundwater contour map (Figure 36-4) indicates that
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shallow groundwater flows east towards the unnamed creek and Brinson Creek,

with a gradient of approximately 0.018 ft/ft.

3.11.2 SITE INVESTIGATION

GROUNDWATER

Five shallow groundwater monitoring wells were installed at Site 36, four in
1984 and one in 1986. Well 36GWl was placed on the southern side of the
disposal area. Wells 36GW2 and 36GW3 were placed on the east and northeast
sides of the disposal area between the disposal area and Brinson Creek. Well
36GW4 was installed as a background well approximately 300 feet to the west
(upgradient) of the disposal area. Well 36GW5 was placed to the west of the
site as an additional upgradient monitoring point. Figure 36-5 presents the
location of each well. The samples from these monitoring wells were analyzed
for the following target compounds:

Cadmium

Chromium

Hexavalent chromium (1986/87 only)

Lead

Volatile organics (VOC)

0il and grease (0&G)

Total phenol

Ethylene dibromide (EDB) (1986/87 only)

Xylene (1986/87 only)

Methyl ethyl ketone (MEK) (1986/87 only)

Methyl isobutyl ketone (MIBK) (1986/87 only)

Q@ QT 0T BTV T 0 9 O

Appendix A lists all individual target analytes and their abbreviations.
Table 36-1 presents the analytical results for those analytes that were
detected above the applicable method detection limits. Cadmium, chromium,
lead, and phenols were detected in all four'monitoring wells in July 1984.
The detected concentrations in all four monitoring wells were similar,
including Well 36GW4, the upgradient well. Well 36GW4 was the only well that
indicated detectable levels of VOCs. These chemical data support the

burning/burial of metallic objects throughout the dump and the probable (
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TABLE 36-1.

- p—

SITE 36 - CAMP GEIGER DUMP AREA NEAR SEWAGE TREATMENT PLANT (STP) (Page 1 of 2)

DETECTED TARGET ANALYTES
GROUND WATER SAMPLES
NC GW 36GWI 36GW1 36GWI I6GW2  36GW2  36GW2  36GW3 36GW3 36GW3
DATE STANDARD  7/31/84  7/31/84 12/9/86  7/31/84  7/31/84 12/9/89  7/31/84 131/84 12/9/86
PARAMETER
T-1,2-DICHLORO-
ETHENE 70 <0.7 <0.7 <1.6 <0.7 <0.7 <l.6 <0.7 <0.7 <l1.6
METHYLENE CHLORIDE [; <0.6 <0.7 <2.8 <0.6 <0.7 <2.8 <0.6 <0.7 <238
1,1,2,2-TETRA-
CHLOROETHANE NONE <0.5 <0.5 <4.1 <0.5 <0.5 <4.1 <0.5 <0.5 <4.1
CADMIUM 5 12 8 3 14 19 4 7 NA <29
CHROMIUM 50 480 510 130 420 680 142 280 NA 12
W LEAD 50 324 265 45 49 346 73 104 NA 29
i
» PHENOLS NONE 3 2 4 2 6 7 3 3 3
OIL & GREASE NONE <900 <1000 2000 <900 <900 2000 <1000 <1000 2000
NA - not analyzed

Values reported are concentrations in micrograms per liter (ug/L); this approximates parts per billion (ppb).

Source: ESE, 1990.
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TABLE 36-1. SITE 36 - CAMP GEIGER DUMP AREA NEAR SEWAGE TREATMENT PLANT (STP) (Page 2 of 2)

DETECTED TARGET ANALYTES
GROUND WATER SAMPLES
NC GW 36GW4 I6GwW4 36GW4 36GWS 36GWS
DATE STANDARD  7/31/84 7/31/84 12/9/86 12/9/86 3/5/187
PARAMETER
T-1,2-DICHLORO-

ETHENE 70 2 1.2 <l1.6 <1.6 <16
METHYLENE CHLORIDE 5 <0.7 7 <28 <2.8 <28
1,1,2,2-TETRA-

CHLOROETHANE NONE 4 3 <4.1 <4.1 <4.1
CADMIUM 5 9 NA <29 <29 <3.5
CHROMIUM 50 510 NA 103 18.2 51
LEAD 50 217 NA <27 <27 <27
PHENOLS NONE 2 1 <2 <2 <2
OIL & GREASE NONE <900 <900 2000 1000 1000
NA - not analyzed.

Values reported are concentrations in micrograms per liter (ug/L);
this approximates parts per billion (ppb).

Source: ESE, 1990.
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disposal of waste solvents in the western side of the disposal area. The
presence of contamination in Well 36GW4 suggests that the disposal area

extends farther to the west than first thought.

These four wells were resampled in December 1986 and an additional well was
installed farther west of Well 36GW4. The analytical results of the December
1986 sampling effort were relatively consistent with 1984 results (Table 36-
1). Most detected levels in 1986 were slightly lower relative to 1984. 0&G
was detected in all wells in 1986 and 1,1,2,2-tetrachloroethane was detected
only in Well 36GW4. Chromium and 0&G were detected in the new upgradient
well 36GW5 which was sampled in March 1987.

SURFACE WATER

Four surface water samples were collected in 1986, two from Brinson Creek,
one upstream and one downstream, and two from the unnamed creek, one upstream
and one downstream. The sample locations are indicated on Figure 36-5.

These samples were analyzed for the same target compounds as the groundwater.
Detectable levels of trans-1,2-dichloroethane (2.5 ug/L), lead (39 ug/L), and
total phenols (4 ug/L) were detected in the unnamed creek upstream sample
(36SW3). This small stream passes through the southern portion of the filled
area. The chemical data corroborate the widespread but low-level
contamination of the groundwater. Lead (33.1 ug/L) was also detected in the
upstream sample 36SW1 from Brinson creek at a concentration which is slightly

above the freshwater standard of 25 ug/L.

SEDIMENT
Four sediment samples were collected in 1986 at the same locations as the

surface water samples (Figure 36-5). The sediment samples were analyzed for

the following parameters:

o Cadmium o Chromium
o Lead o O0il & Grease (0&G)
o Total Phenols o Ethylene dibromide (EDB)

o Hexavalent chromium

3-112




DOC.No0..CLEJ-00214-1.02-09/01/90

2-ENG.S1/CLFDSS.105
06/03/90

Table 36-2 presents the analytical results for those target analytes that
were detected above the applicable method detection limits. Chromium, lead,
0&G, and phenols were detected in all four sediment samples. This suggests
that accumulation of these analytes from either the continuous or episodic
contamination of Brinson Creek and the unnamed stream has occurred. Cadmium

was detected in trace levels in only one sample (36SE4).

3.11.3 SUMMARY AND CONCLUSIONS :

The groundwater contour map (Figure 36-4) indicates that the shallow

groundwater passing through the disposal area travels to and presumably

discharges to Brinson Creek. This suggests that contamination detected

adjacent to the fill area can migrate to Brinson Creek. Analytical results

l identified contaminants in the creek bed sediments but none in the associated
surface waters. This may be attributed to the substantial dilution which may

i occur when the relatively low groundwater discharge encounters the relatively

large surface water flow.

Metal and O&G contamination was identified in all groundwater samples. The

concentrations of metals displayed a decrease over time. This could be the

‘ result of the continual leaching of metals into the groundwater over time.
0&G was identified only in the 1986/87 samples. This may be the result of

l - lower detection levels utilized in the 1986/87 analyses, or to the overall
0&G levels identified throughout the Camp LeJeune complex. VOCs were

\ identified in one well (36GW4).

3.11.4 RECOMMENDATIONS
The existing monitoring well network has detected low levels of VOC and metal
contamination along the margins of this AOC. Additional information
I regarding contaminant strength and distribution within the filled area is
required for both the shallow and deep groundwater as well as the soil. When
f these data are available, a Risk Assessment should be conducted to properly

evaluate the risk to health and the environment.
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TABLE 36-2.

SITE 36 - CAMP GEIGER DUMP AREA NEAR SEWAGE TREATMENT PLANT (STP)

DETECTED TARGET ANALYTES
SEDIMENT SAMPLES
36SE1 36SE2 36SE3 36SEA

DATE 12/9/86 12/10/86 12/10/86 12/10/86
PARAMETER
CADMIUM <0.879 <1.94 <0.59 0.722
CHROMIUM 8.49 14.2 5.29 5.44
LEAD 71.5 42.5 15.3 10.7
OIL & GREASE 1480 2410 1200 185
PHENOLS 2030 1950 1080 464

Values reported are concentrations in micrograms per gram (ug/g);

this approximates parts per million (ppm).
Note: There are no NC sediment standards.

Source: ESE, 1990.
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3.12 SITE 4] - CAMP GEIGER DUMP NEAR FORMER TRAILER PARK
3.12.1 SITE BACKGROUND
The Camp Geiger Dump (Figure 41-1) is located south of the terminus of Robert

L. Wilson Boulevard and south of the abandoned trailer park (PWDM Coordinates
13, E2-3). The area lies between an unnamed creek and Tank Creek. This 30
acre disposal area was operated from 1946 to 1970 and was used as an open
burn dump which received mixed industrial waste, commercial waste, and
construction debris including waste oils, solvents from the air station,
garbage, trash, asphalt, concrete, old batteries, Mirex, and ordnance. The
size estimate for Site 41 is based on map and photographic information.

Field estimates have been made but no field measurements were performed.

Based on interviews with MCAS New River and Camp Lejeune personnel, it is
estimated that 10,000 to 15,000 gallons of waste oils and solvents were
dispoied at this AOC (See Section 3.11.1, Site 36). Most of these wastes
were probably burned. The number of old batteries containing lead disposed
of is assumed to be relatively small. Tons of Mirex in bags were disposed of
in 1964. The disposed quantity of ordnance is estimated to include thousands
of mortar shells. At least one case of grenades and one 105mm cannon shell
were also reported to have been disposed of within the filled area. In the
mid-1960°s over a 1- to 2- year period, at least two waste disposal incidents
occurred during which two truckloads of drummed wastes were unloaded at the
site. These wastes were described as being similar to those disposed at the
Rifle Range Chemical Dump (See Section 3.17.1, Site 69). No other
information concerning drum content was obtained. Based on an estimated fill
depth of 5 feet, the total estimated volume of the site is about 110,000

cubic yards.

A geologic cross section (Figure 41-2) was drawn on a generally north-south
line (Figure 41-3) and indicated that the site is underlain primarily by
silty sand, with discontinuous layers of shelley sand, silty-clayey sand,
silt, and clay. The surface of the shallow groundwater lies within the silty
sand at depths ranging from 2.56 to 10.75 feet below land surface. The

groundwater contour map shown in Figure 41-4 indicates that the shallow
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