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UNITED STALARINEl:)nPS
MARINE’PS BASE S

CAMp EU,nCOUNA2-

From:

To:

Conanding General, Marine Corps Base,
Carolina 28542-5001
Commander, (Code 18) Atlantic Division,
Engineering Command, Norfolk, Virginia
(Attnz Charlie Thomson)

Camp Lejeune, North

Naval FaCilities
23511-6287.:

Subj

Ref:

Enci .-

ENVIRONMENTAL PROJECTS

(a) NAVFACINST 6240.3B

(I) Pollution Control Report (PCR)’ IPN SS-004P

Contro1. The enclosure i a Pollution Report (PCR} for
environmental projedts to’be submittedpe.the reference O:
Headquarters (LFL} Via your command.

2. Point of contact for the subject project is Brynn Ashton
Environmental Engineer, Environmental-Management Department, at
commercial telephone number (919) 45%’5836..

I.
By directi

Copy to:
CMC, Code LFL (Attn Hank Eacho)



ADVANCE NAVFACINST 624Z. 3B

ENVIROh-NTALI.POLLUTION CONTROL REPORT (PCR) EXHIBIT
PROPOSED PROJECT

.ZDiA: Solid Waste EFD: Lant Div UIC:

AC_IVITY: Marine Corps Base, Camp Lejeune

M670I

FUNDING COI.U4AND: [C STATUS: PP APPN:
SUBAPPN:

INTERNAL PROJECf A.ER: SS-4P’"
.-.

:- .-.Z i

ESTIMATED OF POLLUTION CONTROL MEASURES ($R)

FISAL YEAR
9:

n/a

---CONSTRUCTION/STUDIES---

YEAR
91

9.__ 92

(Date Navy estimates ccmpliance
to be obtained)
(Date final compliance must be
obtained to satisfy permit
requirements/reg date.

(I INPUT)

(EFDs mst circle most applicable code)
ESRO ESRE ESDL C4PA INOV OTHR

PROJECT ASSESSMENT: (EFDS circle one)
MBDII2-1 LOW

VARIOUS LOCATIONS: (circle one)

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

The foll.ing t, fields reserved for EFD/I:ESA/HQ computer select purposes-
PRIORITY: 4 DIGITS) CITATION: (8 DIGITS)

Enc1osure 2



PROPOSEY FR’DJELT It/FORIIATION CONTINUED NAVFACINST 624@.3B

PROJE&I t41E: Develop a Sanitary Landfill Closure Strateqy

i. PROBLEI! ZTATEIIENT: Flrst 3 lines limited to 50 characterseach, brief description
of he problem--extrac:ed and submitted-to EPA for A-106 ReIOfig. Fol|owwith
detailed description nsring the foil.;ing: specific type of pollution,.-amotunt of
pollution, pollution source, existing treatment, and effectiveness of existing
..reaKmen... ".

0040
0050

Crrent sanitary landfill will be full in 1994 md
must be closed in accordance with Sta and
gd_eKa_%_e_gulations.
Solid waste sanitary landfill will be full in 1994 of non hazarc_ solid
-sste from the military activities in and around Camp Leeune. The .stmust be closed in accordance ith State and Federal r..eulations.

070

0090

0110
0120

2. EEMBDIAL ACTION: First 3 lines limited to 5 characters ea.cl, brief descriptionproblem--.extract.ed and submitted .o..EA.. for A-I@6 Report:il. Following with
e[a le sescrip:ion oZ control deriv..or m proposed to bring pollution source intocompliance. Include all apPlicable[Ifiq.:tions for equipment, facility ormaterials to be utilized.

0002

0O90

Develop a sanitary landfiil :losure strategy that
meets State and Federal reJ/atl.ons,.-:-

Develop a sanitary landfili closure strategy that meets State and Fed__eral
regulations. The el_een__ts of the closure strategy must contain at the
minimum the followin(Iel_,e._nts: ,(lexi]le mmhrane cap, =as control,biotic barriers, vetativetop covers;..’inf,ltration, erosion control,term aesthetic concerns, surface drainage control, leachate controlleachate collection and teatment,ileachate discharge, access, security,
grounckater monitorin(I, mrface water __monitoring, repo_rting requirem..ents,and long term funding requirnts.

0120

2





RCRASITE INSPECTION

INSPECTOR AND AUTHOR OF REPORT

Glenn A. May
Environmental Enginee

C

2. FACILITY INFORMATION

U.S. Marine Corps Cam 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 Cam Lejuene NREAD
John Riggs, USMC CaLejuene, NREAD
Capt. Henkle, USMC Camp Lejuene, SJA

5. DATE AND TIME OF INSPECTION

June 27 and 28, 1989
800 a.m.

6. APPLICABLE REGOATIONS

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

7. PURPOSE OF SURVEY

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

8. FACILITY DESCRIPTION

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





C
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housing, training, logistic .and administrative support for
marine units, conduct specialized schools and other trainingas needed, receive and process personnel as assigned, and
conduct combat training as needed. The facility was issued
a hazardous waste Part B permit for st6rge in containers on
september 7, 1984.

FINDINGS

On June 27 and 28, 1989, EPA conducted an inspection of CampLejeune 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 EnvironmentalAffairs Division. The Traffic Manager Officer (TMO) is
responsible for the transportation of hazardous waste.
Hazardous waste is generatedat over 100 sites and then
transported by TMO to the permitted storage area.

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

The following generating sites were inspected: (B-buildingnumber) Base Maintenance B1202, 2DMint Battalion, sitesB901 and B9022 Headquater Dattalion B-307 8th EngineeringSpecial Battalion, FC-200, 10th Marine Division b-1789 and1775$ Naval Hospital B-118.

The USMC generates a large quantity of batteries (lead-acidlithium and magnesium). The lead-acid batteries are"
recycled and the acid may be occasionally drained, if thebattery is cracked.. The lithium and magnesium batteries arenot recyclable and are disposed as a waste.

Safety-Kleen currently services approximately ZOO siteswhere hazardous waste is generated. TRO is responsible forsigning 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. TheUSMC is also a transporter of hazardous waste, and TO is
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responsible for transporting the waste. TO transportshazardous waste from the USMCAir Station New River Base,Camp Geiger and Camp Johnson to the Camp Lejeune permittedstorage buildings. Only the USMC New River Base isrequired to have a separate EPA I.D. number.

The USMC gnerates a large quantity of waste oil. Thewaste oi s acomulated at each generating site.Previously, the generated waste oil was transported to oneof four areas for storage before transportation to aburner. The capacity at the four storage areas is asfollows

Building 45 2Y3,370 gallon tank
Holcomb Building 3 tank 17,585 gallons each,

I tank 30,000 gallonsTarawa Terrace 6 tanks 30,000 gallons each

The_folowing an.s.are currently considered hazardouswaste scorage.anxs. S781 at Building 45 S889 and S891 atHolcobBlvd., STT61, STT62, STT63, STT64 and STT65 at

Waste Management Branch for.on June 7, 1,88. The tanks will be closed upon

dhiaI waste i from NewRiver Base is presently beingnpoea off-ite after accumulation at appropriatezaraous waste handling facilities. Waste oil generated

vraBaJeneisse with the waste oil from New"n tanks S889 and S891. .Bothtanks were emptied and steaed cleaned before theintroduction of the non-hazardous waste oil. The hazardouswaste oil was disposed off-site properly. The rinsate fromthe steam cleaning is held in Tank 45. The non-hazardouswaste oil held in S889 and $891 is being sent to a burnerupon analysis showing no chlorinated organics. The storagef the waste oil in Tanks $889 and $891 was approvebyS?yth arolna SHWMB by l?tter dated July 27, 1988. Noocner nazaroous wastetanEs are presenting receiving waste.

The_USMC performs the open burning and detonation of wasteexpJosiv, e.s at two locations. The USMC has submitted a PartB for ths activity..

entry by a,,*--"----e,a’---, "n-e- s.ce_, nan_. beenprohibited from
Lot 203 is the site where drums labele --’’-’-- """-""u as DDT, were Zounobured by facility personnel after a forklift ran over oneof 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:

40 CFR 262.34(aj 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 DOO3/DO08 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 accuaulation start date of March 15,
1989; thus the waste was stored longer than ninety days
at a non-permitted storage area.

40 cFR 262.34(a)fl) 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 by40 CFR 265.174. No weekly
inspection logs ware 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 waste,
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.

40CFR 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.





40 CFR 265.16{dJ[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.

Permit Condition Pat II During the inspection of
Building TP-463, a drum of U359, U070 and U072 hasardous
waste was found being stored. The permit does not allow
storage of these wastes. Furthermore, during the manifest
review, U154, U117, 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 onsiderations as required by 40 CFR 2Y0.4 and
264.13(a)(1).

Permit Condition PaFt II.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(o)).

Permit Condition Part III, one drum (30 gallons) of
-hasardous waste was not on a pallet while in storage
building TP-451.

Permit Conditiop art IIIC, One overack 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 C 262.I Three drums of waste at B-1775 have not been
analysis to determine.if they contained hasardous waste.

40 CFR262.34{a; A generator may not accumulate hasardous
waste for.over 90 days in anarea which does not have a-
permit or interim status for storage. Building FC-251 was
storing hazardous waste longerthan 90 days.
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40 CFR 262.34 (a} [2J 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 268.7fa (I) 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 FO02 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 U154 on June 7, 1989.

In addition to the above violations identified, the
following recommendations are made. I) 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 may need to
store. 4) Place personnel decontamination equipment (e.i.
eye washes and emergency showers) 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 paperwork. 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 reort 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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12.

RECOfENDATIONS

Transm/t a copy of the USMC Camp Lejuene inspection report
to North Carolina SHWMB for appropriateenfoIcement in
accordance to the State’s enforcement response policy.

SIGNED

13.

Glenn Hay
Environmental Engineer

Date

CONCORRZNCZ

/East Unit, WCS

Date

Allan E. Antley, Chi
Waste Compliance Section

Date





Location

Coolance Date

GENERATOR INSPECTION FORH PART 262

Con

S.ignature of lnspecto:

Sgnature of Facility Cona

An inspection of your facility has been made hs date and you are notified of the volatlons, if any, marked
belo wtth a cross (X).

SUBPART A GENERAL

1. Hardous Waste Determination (262.11)
/ Subpart O waste (b)

:Subpart C waste (c)(1)(2)

2. EPA Identification Numbers

.PA generator number (a)

/EPA transporter/facility (c)

SUBPART B THE MANIFEST

3. General Requirements (262.20)

proper manfest (a)

pemtted fac11ty’()

4. Required ]nfomatton (262.21)

document number (a)(1)

generator denttfcatton (a)(2)

_.:.transporter identification (a)(3)

’-" facility Identification (a)(4)
/ D.0.T. description (a)(5)... tota| quant=y (a)(6)

//certification (b)

Number of Copes (262.22)

/’nnn number

6. Use of the knfest (262.23)

Zgenerator handwHtten sgnature (a)(1)

/._..." transorte sgnature/date (a)(2)

./__.: reta|n copy (a)(3)

( ..__’copjes to transporter (b)

DH$ FOPJ4 30]0 (Ray. 9-83)
SOLZD & HAZARDOUS MAST(

SUBPART C PRE-TRANSPORT REQUIREHENTS

7. Packaging (262.30)
D.0.T. coo1ance

8. Labeling (262.31)

O.O.T.,copllance

9. Harking (262.32]
O.O,T. compliance (a)

"HADOUS ASTE" label (b)

10. Placarding (262.33)

-" D.0.T. compliance

11. Accumulation Ttue (262.34)

_/. Subpart ]; J (a)(1)

accumulation date (a)(2)
X, "Hazardous aste" (a)(3)

_;_Subpa C; O (a)(4)*

,,..personnel tratntng (i)(4)"

*Cte spectfc volatons of 40 CFR 265
under remarks

SUBPART O RECORDKEEPING AND REPORT]NG

12. Recordkeepng (262.40). tfest retention (a)

annual/exceptton report (b)

s/waste analyss (c)





13. Annual Reporting (262.41).sutS (){ 1-6)

14. ExcePtion Reporting (262.42)
/ transporter contact (a)

exception report (b)(1)(2)

R[HARK5

DHS FORH 3010 (Rev. 9-83)
SOLID & HAZARDOUS MASTE





.i

EPA l.O. C;.

Location nspectlon Date: Signature o lnspectc

Cllance Date
Sgnature of Facility Cn

An Inspection of your facility has been made this date and you are nottfted of the violations, tf any, markedbe|De with a cross (X).

SUBPART 8 GENERAL FACILITY STANDARDS SUBPANT C PREPAREDNESS AND PREVENTION

!. Required Notices (264.12)
/

foreign shipments (a)
/ off-site notification (b)

.__" he, owner/operator (c). General Maste Analysts (264.13)

.__/chemical/physical lab reports (a)(I)

.___/review/repeat of analysis (a)(3)(4)
.__/’tnspectlanalyze (a)(4)

.-/analysis plan (b)(c)_.
3. Security (264.]4)

(The facility may be exempt under (a)(|)(Z)

24-hour surveillance system (b)(I)
or

arttfIctal/natura| barrter (b)(2)(|)

and

.___ntry control (b)(2)(tt).

.anger sign(s) c)

4. General Inspection Requirements

/nspect for malfunctions, operator errors,
discharges, etc. (a)(1)(2)

/inspect monitoring, safety and emergency
equipment, etc. (b)(1)

.__rttten schedule (b)(2)(3)

."emedial actIon (c)

Inspection log (d)

S. Personnel Training (Z64.16)

_aPnrOgrem coleted (a)(l)(b)
nual revle (c)

--ocumentslrecords (d)(e)

6o General Requirements for ntable, Reat*ve o
Incompatible aste (24.1

__proper handllngl"No ,oklng" slgs (e)(b)
-/docunmntatlon (c)

DHS Form 3010 (Rev. 9-83)
SOLID &HAZAROOUS ASTE

8. Required Equipment (64.32)

’commntcatton/alam system (a)
/ telephone or two-way radio (b)

___’fire, sp|ll, and dcQntamination equipment (c

.adequate pressure a volne of water/foam
eint (d)

9. Testt and Maintenance of Equtent (264.33)

as required

I0. Access to Cemmunicattons or Alam System (264.34)

.|medlate ’(a)(b)

II. Required Aisle Space (64.35)

per pemtt condition

12. Arrangmnt with Local Authorities’ (264.3Z)
’of. changes’wtth wastes characteristics (a)

.___/documentation of refusal (b)

SUBPART O CONTINGENCY PLAN AND EMERGENCY PROCEDURES

13. nnt of Contingency Plan (264.54)

emtt revision (a)

_/mrgency failure (b). facility design change (I.e. construction
operation) (c)

coordinators change (d)
d

__equ]pment change (el

Emergency Coordinator (Z64.55)

/on call

.__authortty to commit





.15. Emergency Procedures
activation of alarm sys,

notification to State/Local Igencte$
of discharge Ca)(2), [d)(l)(2)
hazard assessment (c)

reasonable prevention measures (e)

monltor for }eaRs,. pressure buildup,
etc. (f)

._ proper management of recovered waste,
contaminated sot1 or surface water (g)

compatlblitty with contaminated areas (hi(l)
emergency equipment cleaned (hi(2)

notification of compliance (t)
written report (1S days)/operattng
record notation (J)

SUBPART E HANIFEST SYSTEM, RECOROKEEPING

16. Use of Manifest System (264.71)
.__slgn, date Ca)(1)

_-note discrepancies (a)(2)

-’ copy tO transporter (a)(3)
copy to generator (30 days) Ca)(4)__
TSOF copy (a)(S)

",_.__ rat1 or water transporter (bi(1)(2)(3}(4)(5)
generator compliance (c)

17. Hantfest 0tscrepancles 264.72)
,._._/ulk discrepancies Ca)(1)

-.__fbatch discrepancies Ca)(2)

__written report, tf required (b)

18. Operating Record (264.73)

’wrttten (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)(S)
./monitoring, testing results (for

incinerators) (b)(6)
/ notice to generators (b)(7)

/_. closure/post closure cost (b)(8)

Ig. Availability. Retention, end Disposition of Records (264.74)./
access to records Ca)

/ retention (b)
/

records submitted (c)

20. Annual Report (264.75)

submit by Hatch la)(b)(c)(d}(e)(f)(g)(h)

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

21. Un. fasted kaste lq*port (264.76)

’ ..,thin 15 days {a)(b)(c)(d)(e)(ir)(o)

22. Additional Reports (264.77)

Sectton 264.56(J) report Ca)

’..__#,facility closure (c)

SURPART G CLOSURE AND POST-CLOSURE

23. Closure Plan; kamndment of Plan (264.112)
/ wttten (a)

Inventory modification Ca)(2)

amendment (b)

180 day notice (c)

24. 0tSROsal or Decontamination oF Equipment (264.

.equtpment disposal/decontamination

25. Post-Closure Plan; Amendment of Plan (264.118)
%’ written Ca)

amendment/modification ()(c)

26. Cost Estimate for Closure (264.142)

wrItten Ca)

anniversary adjustment (b)

change adjustment (c)

avatlable for Inspection (d)

27. Financial Asurance for Closure (26.143)
yes;
Spectfy fom

28. Estimate for Post-closure Care (264.144)

wrttten Ca) -.
anniversary adjustment (b)

change adjustment (c)

available for Inspection (d)

29. Financial Assurance for Post-Clos,re (64.145)

yes;
Spectfy fom

O. Liability Requirements (264.147)

sudden occurrences Ca)

non’sudden occurrences (b)

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

compliance (a)(b)





TSDF I.SPECT O PART 264SUPPLEMENTAL CHECKLIST FOR FACILITY SPECIFIC CONDITIONS
US MARINE CORPS, CAMP LEJEUNECamp Lejeune NC6170022580

Onslow County
i. Authorized waste-(Permit Condition II.A):

Storage in 55-gallon containers of waste codes D001
D002
D003
D007
D008
D009
D011
F001
F002
F003
F005
U002
U061
U076
U080
U122
U129
U142
UlSI
U159
U188
U210
U220
U226
U228
U239

Storage in Containers (Permit, Part II):

Building TP-451: No more than 224 55-gallon containers
Buildfng TC-863: No more than 504 55-gallon containers
_/Containers tacked no more than two (2) high

’/__ Minimum 4 feet aisle space Detween double rows (Permit
ondition III.E)

Minimum i foot.space between outside rows and walls (Permit/Condition III.E)

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

AKPIn%b/0031





Nae of Sfte

CONTAINER/TANK INSPECTION FORM PART

EPA I.D. |nspectien Daze

SUBPART USE AND MANAGEINT OF CONTA|NERS SUBPART J TANKS

1. Condition Of Containers (265.171)

/" leakage

/’past leakage (evidence)
/ severe rusttng

structural defect

2 Compatibility Of Waste With Containers (26.172)

/ vsua| evidence of nonomq)l]anr.

(leakage, corrosion)

3 Management of Conta4ners (2.173)

_closed (a)

___/mproper handl|ng or storage (b)

Spectal Requirements For Incoeqattble Waste
(265.177)

..mxtng (a)

unwashed container (b)

_._/separation (c)

REHARKS:

1. General Operating Requirements (265.192)
J" compatibility (a)(b)

’jt uncovered tank precautions (c)
/verf|ow preventi0n (d)

2. Waste .Analysis and Trtal Tests (265.193)"
"Sect4on not applicable to a generator only

waste analysis/trial test

3. Inspections (265.194)

,/discharge control equipment (a)(1)

Z/monitoring equ41xuent (a)(2)

waste level (a)(3)

’construction eatertal (a)(4)

/ surrounding area (a)(S)

--/assessment schedule/procedures (b)

4. ClFure (265.197)

plan on-stte

5. Spectal Requirements For Ignttaole Or Reacttve
Waste (265.198)

properly stored (a)(1)(2)(3)

__buffer requirements

6. Spectal Requirements For Incatble Wastes {2E5.199)_. properly stored (a)

tank washed (b)

DHS Fom 3010 (Rev. 9-83)

SOLI & HAZAADOUS W/LSTE





IR FUNDING PRIORITIES FY9C)

SITE
LOCATION NO. SITE DESCRIPTION

CURR.

17 AUG 89
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IR FUNDING PRIORITIES FY90

SITE
LOCATION NO.

uor_ o-
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IR FUNDING PRIORZTIES FY90

SITE
.E’! LO_CATI ON NO.

17 AUG 89

CURR. CONTAM. POTEN. FY90
LEVEL PA’rHW, RECEP._ $Km. --o--
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IR FUNDING.’RIORITIES FY90
17 AUG 89

SITE
PCR# LOCATION CURR. CONTAtq. POTEN. FY90NO. SITE DESCRI’TION STATUS LEVEL PATHW. RECE, SK......................................

I I I I I .l III I<: I II I’ I. I
I I , / I I I I I I



IR FUNDING PRIORITIES FY90 17 AUG 89

SITE
PCR# LOCATION NO.

CURR. CONTAM.
STATUS _L_ffVEL PATHW .__.R_E_C_p
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INISTRA’IYE IESSAGE

ROUTINE"
R 112142Z IAY 90 ZY8 PSN i, 242t,AI2

FN CG NCB CAMP LEJEUNE NC//TRNG/EMD//

TO CG I I NEF
CG SECOND FSSG
SCOLOFINF CAMP LEJEUHE NC
IRCORSCSPTSCOL CAIIP LEJEUNE NC

INFO CG SECOND MAY
MCAS NEV RIYER NC

CG SECOND MARDIV
SECOND SRI GROUP
MARCOREHGSCOL CAMP LEJEUNE NC
RRDET MCB CAMP LEJEUHE NC

COMCABERST CHERRY PT HC

BT
UNCLAS

SUBJ: RIFLE RNGE CHEHICAL DUMP
MSGI D/GENADM IN/TRNG//
RMKS/

t. THERE IS AN INACTIVE CHEIIICAL DUIIP LOCATED AT GRD COORD ??ezra.THE SITE IS APPROX SIX ACRES IN SIZE AND CONTAINS APPROX 93,0n0 CUBIC
-"RDS

OF MATERIAL. AVAILABLE RECORDS INDICATE Tee SITE ,AS ACTIVETHE EARLY 5D’S UNTIL 197- RS A DISPOSAL AREA FOR MANY TYPES OFCHEIIICAL "ASTES GEHERATED ON THE BASE.

2. ALTHOUGH THIS SITE HRSBEEH INACTIVE FOR SEVERAL YEARS, THE SITECOHTRINS CHENICALS STILL CONSIDERED TO BE NIGHLY TOXIC AND VERYDANGEROUS. THIS AREA IS RESTRICTED AND OFF LIMITS TO ALL PERSONNEL.ALL UNITS HUST ENSURE THAT THERE IS ABSOLUTELY NO EHTRY IHTO THEAREA. THE AREA IS HARKED IN YELLO. ON THE COMBAT TRAINING CHART(CAMP LEJEUNE SPECIAL MAP) DATED 2k DEC 197 AND IS BEING MARKED ONTHE GROUND.

3. REQUEST YIDEST DISSEMINATION OF THIS MESSAGE.

DLYR:SCOLOFINF CAMP LEJEUNE HC(2)...ACT
DLYR:RRDET MCB CARP LEJEUNE HC(I)...RCT
DLVR:MARCORENGSCOL CAMP LEJEUNE NC(Z)...ACT
DLVR:MARCORSCSPTSCOL CAMP LEJEUNE NC(2)...ACT

IRNI...ORIG FOR CG HCB CAMP LEJEUHE(4)
Icos (. (SAbJ () e--e--C;3- DE2DD/ I/D2E?

RTD DDn-DDD/COP! ES DDI
,242t,X/f,l9/132 1 OF 2 MI DD32 132/!]2:0Z 112142Z MAY 90-,; RXSRDD$I, CG MCB CARP LEdEUNE NC//TRNG/EIID//
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1.0 INTRODUCTION

1.1 PURPOSE OF RPORT

The Atlantic Division of the Naval Facilities Engineering Coenand(L-TDIV)

issued a modiication 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

Harine Corps Base (HCB) Camp Lejeune, North Carolina. The Interim aI will

describe the contamination assessments performed at the areas of concern

(AOC), indicate potential migration pathways, summarize all rounds o

analytical data collected, and provide recommendations or urCher action.

The initial stage o the Navy Assessment and Control o Installation

Pollutants (NACIP) Program was the Initial Assessment Study (IAS) conducted

by Water and Air Research, Inc in 1983. Based on the results o the IAS,

LANTDIV issued a contract to perorm Confirmation Study to Environmental

Science and Engineering, Inc. in 1983. Eors 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 urther characterize the groundwater quality o 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 ield investigations conducted at 22 AOCs within Camp Lejeune since

initiation o the Conirmation Study. All nomenclature rom the Coflirmation

Study has been adapted to conform to United States Environmental Protection

Agency (USEPA) guidance or conducting Comprehensive Environmental Response,

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

1.2 RI OBJECTIVES

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

Determine, to the extent possible using available data, the degree of

environmental contamination in the groundwater, surface water, sediment,
soils, and fish tissues;

Determine the rate and direction of groundwater flow and consequent

contaminant migration; and

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 SZTE BACEGROUND

1.3.1 GENERAL

Harine Corps Base (HCB) Camp Lejeune is located in Onslow County, North

Carolina (Figure 1). The acility currently covers approxlmately 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,
Hontord Point, Hainside, Courthouse Bay, and the Rifle Range area. Harine

Corps Air Station (HCAS) New River, a helicopter 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
HCAS New River. HOLF Oak Grove is no longer active and is under caretaker

status. The property has some camping facilities and occasionally is used

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

1-2



VICINITY MAP

3S"

LEGENO

I $1||S $|L|CT|D FOR CONFiRMATiON

Figure 1
SITE LOCATION MAP
MARINE CORPS BASE, CAMP LEJEUNE

SOURC kTER AND AIR RESEARCH, INC., 1983; ESE, 1984.

MARINE CORPS BASE
CAMP LEJEUNE



UU.;.NO.:,LIT.J-U U Z 1 4-1 .U2-09/0 1/90

2-ENG.S1/CLFDSS.3
06/02/90

slgniicant sites. OLF Camp Davis is no longer considered part o HCB and is

no longer the property of the U.S. Harine Corps. OLF Camp Davis is, however,
included in a proposed property acquisition project.

Within 15 miles o Camp Lejeune are three large, publicly oned tracts o
land; Croatan National Forest, Honmnn Forest, and Camp Davis Forest. In

addition to the forested areas, the low elevations o the coastal plain have

created vast acreage og inland and coastal wetlands.

1.3.2 SITE HISTORY

Construction of HCB 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 Harines for combat. The base serves as

the home base for the Second Harine Division, and Fleet Harine Force (FHF)

units have also been stationed as tenant commands.

Construction in the Hontford Polnc, Camp Geiger, and Courthouse Bay areas was

completed by 194. Hontford Point, originally developed for training of

troops is now used for Harlne Corps Service Support Schools. Courthouse Bay
hosts amphibious training, while Paradise Point is the site of housinS for

commissioned personnel. Noncommissioned housing is provided at such

locations as Tarawa Terrace I and II and Hidway 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. In

1942 three new runways were added and the station came under the jurisdlccion

o HCAS Cherry Point. During this time PBJ squadron was based here and the

facillty was also used for 811der training. During the Korean Conflict, it

was used as a helicopter training base and for touch-and-go training for jet

fighters.

In 1968, Harine Corps Outlying Landing Field (NCOLF) Oak Grove was placed

under the jurisdiction of HCAS New River. The field was used as a helicopter

base and renamed HOLF Oak Grove. During World War II, the field was under

the comnand of NCAS Cherry Point. At the end of the war, a1 structures were

destroyed with the exception of the runways.

1.3.3 PREVIOUS IIrZSTIGATIONS

An Initial Assessment Study was conducted by Water and Air Research, Inc. of

Gainesville, Florida in 1983. The purpose of the report was to identiy and

assess sites posing a potential threat to human health or the environment due

to contamination from past hazardous aterials operations.

Based on information fro 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-ter impacts. During the initial.

.investigation at the 21AOCs, an additional AOC (Site A at HCAS New River)

was identified and included in the RI effort.

Based on she recommendations of the Initial Assessment Study, the RI/FS at
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MCB, Cap Lejeune was begun in 198A. 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 recomnended additional monitoring for all of the

investigated sites. Site 48, the HCAS 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 ells 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 documented the
data generated during the second round of sampling.

In 1988, O’Brlen 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 fueI 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 co LANTDIV inDecember 1988.
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None o 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. A11 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 wlth

groundwater contour information is presented for each A0C where monitoring

wells were installed. Recommendations for further investigations are also

included at the conclusion of each AOC discussion.

Section 4.0 sunsnarizes thework 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 FEATUREg

The Camp Lejeune facility is located in the coastal plain of North Carolina.
This coastal plain is characterized by generally 1aC topography.
Specifically, the topography in Camp Lejeune varies rom sea level to an
elevation of 72 feet above mean sea level (msl), however, the average
elevations lle between 20 and 40 feet msl. Along the coast lies a 200 to 500
oot barrier island complex. The dune field located on this barrier island
range in elevation from 10 to 40 feet msl.

Approximately 70 percent of CampLejeune is located in the broad, flat
incerstream 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 wec (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 Atlantlc 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 noc
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 flou in the New River in the area of HCB Camp Lejeune and

the average annual runoff o the HCB Camp Lejeune area have not been

determined. The uater in the Heu River at HCB 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 Hanagement Plan, 1975).

2.3   OLOGY

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 amoun.ts 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 constitute the unconfined aquier (water table) of the coastal

plaln. 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

represents the source of fresh water for the base (NCDI & 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).

HCB Camp Lejeune is underlain by seven sand and limestone aquifers separaed
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by confining units of silt and clay (Harned ec al, 1989). he 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 1ow of
groundwater from one aquifer to another.

Fresh water is present in the surficial and Castle Hayne aquifers at HCB Camp
Lejeune. Fresh water extends to a depth of 300 feet (Harned ecal, 1989).
Brackish water is usually found deeper than 300 feet below ms1 (Shiver,
1982).

The surficlal aquifer at HCB Camp Lejeune is composed of Quaternary and
Hiocene sand, silt, and clay. The aquifer ranges in thickness from 0 feec in
the channels of the New River and its tributaries to 75 feet in the
southwestern portion of Camp Lejeune (Sarned eC al, 1989).

The Castle Hayne aquifer is composed of sand and limestone of Oligocene and
Hiddle 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 Sayne
aquifer thickens toward the southeast, from 175 feet in the northern portion
of the base to 375 feet at the coast. The Castle Hayae aquifer is
approximately 340 feet thick in the Hadnot Point Area (Harned et al, 1989).

2.4 IiZIIBU1d{
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 incerbedding creating a complex
hydrologic system, which is a common characteristic of Coastal Plain
sediments,. This .complex system may include streams and lakes where the
aquifers are at or near the land surface.

In general, the hydrologlc system at Camp Lejeune consists of an unconfined
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(water table) aquifer and seml-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 (ZSE, Hay 1988). The horizontal flow gradient over

most o 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 eet/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 10-3 gpd/ft and 8 x

10-4 respectively for the limestone portion of the deep (Castle Hayne)

aquifer. These values are in general agreement with those reported by

United States Geological Survey (USGS) (Harned et al, 1989). Hydraulic

conductivity for the Castle Hayne is reported at an average of 3 re/day with
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a range between 19-82 ft/day by the USGS (Harned eC al, 1989).

Further analysis of the Hunter/Egg deep p-mplng test data indicates chat 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 lO-3 ft/day, typical of silty sands and

silty clays.

2.5 LA USE

Within 15 miles of Camp Lejeune are three large, publically osmed tracts of

land The Croatan National Forest, The Hofman Forest, and Camp Davis Forest.
Because of the low elevatlons in the Coastal Plain the majority of the area

is composed of wetlands. In addition these areas to some extent have been

exploited by agriculture and silv.aculture 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
typlcal crops of soybean small grains, and tobacco. Productive estuaries

alon$ 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
I12,000 acres, more Chart 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 Co provide
for both wildlife habitat and erosion controt. 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 ochers are

classified as Class SA. Class SC waters are useable for fishing and
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secondary recreation, but not for primary recreation or shellfish marketing.

Class IA waters are the highest estuarine classification, useable for

shellfish marketing.

The ecosystems found at HCB 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 Xew River estuary numerous tributary creeks, and part of the

Intracoastal waterway.

The wetland ecosystems 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 HCB 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 HCB Camp Lejeune are used for recreation and to house a small military

command unit on the beach. The Harines also conduct beach assault training

maneuvers from company-size units to combined 2nd Division, Force Troops, and

Harine Air Wink units. These exercises involve the use of heavy equipment;

however, heavy tracked vehicles are permitted to cross the dunes only in

restricted areas to protectthe ecologically sensitive coastal barrier dunes.

The aquatic ecosystems on HCB 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 resource

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

blrd species.
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MCB Camp Lejeune, constructed in the 1940s, is used today for training
exercises involving the use of large ntunbrs of tracked and wheeled vehicles
and llve 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 deands 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 NCB Camp Lejeune. These
extend south from New Bern along U.$. 17 and O.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 46000 military personnel are stationed at
the base and more than 110000 people are either employed or are eligible for
support (NAVFACENGCOM, 1975).
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3.0 NATURE AND EXTENT OF CONTAMINATION

3.1 SITE I FRENCH CREEK LIOUIDS DISPOSAL AREA

3.1.1 SITE BACKGROOND

This AOC is located on both the north and south sides of Main Service Road ac

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 1940s. 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 welis 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:
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o Cadmium

o Chromiu

o Hexavalent Chromium (1986 only)

o Lead

o ntimony

o Oil & Grease (O&G)

o VoLatiLe organics (VOC)

o Total Phenols

o Xylene (1986 only)

o Hethylethyl ketone (HEK) (1986 only)

o Hethyl isobutyl ketone (HIBK) (1986 only)

o Ethylene dibromide (EDB) (1986 only)

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

abbreviations.

Table 1-1 presents the analytlcal data from both rounds of sampling. Only

those target analytes that were detected above the method detection limit are

reported on the table.

As shon in Table 1-1, several VOCs were detected in samples collected from

Well 1GW5 during both rounds of sampling. This well is located on the

southernmost portion (farthest dongradient) of the site. WelLs 1GW1, 1GW2,

and 1GW6 all had trace levels of VOCs, including phenols detected in samples

collected in July 198 and .November 1986. Well 166 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 co

contain similar quantities of contaminants, it appears that areas

hydraullcally upgradient were either subjected to the same disposal history

as the plc(s) within Site I or an additional contaminant source of similar
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E)IZEIE 0.$ <4.4 40.3 <4.4 <0.3 <1.0 <0.3 <4.4 <0.3 <4.4 <0.$ <4.4 <0.3
I, -D"__L_n__*’T_NANE ._.._m .$ <4.t .$ .? .3 .? .? l.? .i <4.t .J
I,I-D[E ? <1.0 <1.0 .8 <1.1 .O <1.0 I.I .8 <1 .O <1.1T-1,2"DIInE 1.0 3.4 <1.0 .0 <1. <1. <1.0 <1.6 3.4 .4 <1 <1.4 <1.0

E NE .? <4.1 .7 <4. .1 .1 .? <4.1 4 .1 3 <4.1 .l
NONE <l.J <4. <1.3 <4. .3

I.I,I’lE 2 <1.0 ,8 <l.O .l <1.0 .8 <1.0 .8 <1.0 .8 14 .t <1.0

TUE I J .0 . .0 0.4

C’-D--’!UId 3 .0 <i.O ? 4.0

(HL GBE,kSE NONE

PHIOLS NONE

N Wdl IGW4 bllmwpslkemtdi; Wd iOWlb,k,,eqgltE.

I0 <4.0 <4.0
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chemical character exists east of Site 1. In either case the contaminants

detected doungradient 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. Bowever additional pits or non-point sources of the detected

contamination may also be present.

Oil & grease (O&G) was identified in samples collected from Wells 1GW1, 1GW2,

1GW3, and 1GW4. This target analyte was detected more often in the samples

collect in July 198 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 sampllng. The surface water samples were analyzed for

the same parameters as the groundwater samples. Sediment samples were

analyzed for the following:

o Cadmium

o Chromium

o Hexavalent Chromium

o Lead

o Antimony

o Oil & Grease (O&G)

o Total Phenols

o Ethylene dibromide (EDB)

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 O&G.

3.1.3 SUMMARY AND CONCLUSIONS

The groundwater contour map (Figure I-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
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TABLE I-2. SITE FRENCH CREEK LIQUIDS DISPOSAL AREA
DETECTED TARGEt ANALYTES
SURFACE WATER SAMPLES

DATE
PARAMETER

NC SW ISWI ISW2
STANDARD 11118186 11/18/86

CHROMIUM 5O
OIL & GREASE NONE
PHENOLS 1

7.3 <5.4
0.8 0.2
13 3

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

Source: ESE, 1990.

TABLE 1-3. SITE 1 FRENCH CREEK LIQUIDS DISPOSAL AREA
DETECTED TARGET ANALYTES
SEDIMENT SAMPLES

DATE
PARAMETER

ISE1
11/18/86

CHROMIUM 20. $

OIL & GREASE 712

PHENOLS 116

15F.2
11/18/86

3.69

1460

<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 shallou 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 1G4

(7 ug/1) and IGM3 (I0 ug/1) were above the North Carolina groundwater

standard established for this metal ($ ug/1). The groundwater standard for

chromium (50 ug/1) was exceeded in samples collected from Mells 1GMI (94

ug/1), IGW2 (160 ug/1), and IGM4 (54.3 ug/1). Groundwater samples from ells

1G2 and 1GW3 were also above the established standard for lead (50 mg/1).

O&G has been found in a11 media sampled at this AO. This is not surprising

since waste petroleum, oii and lubrlcants (POL) were knoun to be disposed of

at this location. The O&G identified in the surface water and sediment

samples seem to be associated with the past activities at this site. These

contaminants amy be impacting Site 28 located further downstream on Cogdels

Creek.

3.1.4 RCOHNENDATIONS

The existing monitor well network at Site 1 has identified low levels of VOCs

and metals. Of special concern is the presence of tetrachloroethane (1GWS)

at a concentration of 6.8 micrograms per liter (ug/1) which is in excess of

the state standard of 0.7 ug/1. 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 dongradlent edge of the suspected center of contamination. It is

possible that greater concentrations o 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/F$ at this

AOC, additional groundwater quality characterization is required within the

specific disposal features identified by the IAS effort. This
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characterization may be diicult to accomplish because o the presence o a

large building and concrete paving over most of the area. Additional data

needs of the RI/FS include chemical characterization o any aected

unsaturated soils. To date, no chemical semplin8 o the soils have been

conducted. Follovin8 adequate characterization o the afected environmental

media, a Risk Assessment should be conducted to determine i 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 19&5 to 1958 this building (PWDM Coordinates 5, KI0) 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-I). 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,

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 llne

(Figure 2-3) and shows the site to be underlain by a sequence of clayey silt,

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

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

3.2.2 SIT 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 slte. The monitoring and water supply wells were

3-12
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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)

2-ENG.SI/CLFDSS.14
06/02/90

Appendix A presents a complete listing of the tarseC 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 sroundwaCer samples
collected from the five shallow monitoring wells. Trace amounts of DDD, DDE,
and DDT were identified in Wells 2GW1 (July 198 sampling event) and 2CW3

(1986 sampling event). Well 2GW3 also contained two VOCs, eChylbenzene and

toluene.

SURFACE NATER/SEDIHENT

Two surface water samples were collected in December 1986 from the drainage
diCch 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 Chat DDD was identified in both surface water samptes;
DDT was detected in the downstream sample (2SN1) buc noc in the upstream

sample (2SN2).

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

sedlmenC 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- I. BITE 2 PORMER NURSERY/DAY CARE CqTER (BLDO. "/12)

DL=R’TED TAItET ANALYTE.5

GROUNDWATERSAJ4PLI

NCOW OWI OWI 3W2 OW2 OW2 OW3 .W3 OW3 OW4 :K3W4 3W4 OW$ OW$

STANDARDS TI5/84 12/02/86 ?15/84 12/02/86 3/03/8T TI5/4 12f02/86 3/037 T15/84 102/86 3703/8? T/TI84 12/02/86 3/03/8"/

DDT,PP"

DDD,PP" NONE

DDE,PP’ NONE
NONE

ETHYL_Ri:NZENE 29

TOLUENE 1000

0.029 0.03 0.003 0.013 0,012 0.003 0.097 4.012 1.003 .013 .012 . .013

0.016 .013 . .013 .012 .8 0.7 0. . .013 ,012 . .013

0.15 .013 . .013 .01 . 0. .012 . .013 .012 . .013

0.012

4.012

<.012

<7.2

<6.0
NRQ ,/.2 NRQ 7.2 /.2 NitQ 330

NRQ <6.0 NRQ ,(6.0 ,c.0 NRQ

$10 NRQ <’7.2

<60 NRQ

<.2 NRQ <7.2

<6.0 NEQ <6.0

NRQ: analysis uol ,qulcd.

Values rUlonl am (C)mw.e,mfi in micrograms lit" (/L); I1 qmxximm Imm lr Iiiom (i).

Sourcc: ESE, 19gO.
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TABLE 2-2. SITE 2 FORMER NURSERY/DAY CARE CENTER (BLDG. 712)
DETECTED TARGET ANALYTES
SURFACE WATER SAMPLES

NC SW 2SWI 2SW2
DATE STANDARD 12/02/86 12/02/86

PARAMETER

DDT,PP’ 0.001 0.500 <0.013

Value reported are e.onc.entratiom in microgram per
liter (ug/L); th approximate peru per billion (ppb).

Source: ESE, 1990.
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TAB[p 2-3. SITE 2 POR),fR N3ERY/DAy CAR C’E]qTER (BJX). 712)
DTAROErl" AHAL.Y’I’E.5

DATE

PARA),fET]

3/4 1111116 11111/ 12/07d 3/ 12/02t6 lllll/

DDD,PP’ 0.011

DDE.PP" 0.0

I)DT,Pr 0.10

2,4-D <1).0042

2,4.5"T <0.0014

<0.0114 ’<0.0115 ..5"R)

<:0.0114 0.0.q02 0.1
<0.017 0.115 0.16
0.0491 0.049 D.034.3

<.0399 0.0443 0.024 ).0014

4.16 O.O115

0.80 0.0259

3-53 0.074

,C0.0332 0.131

<.0197

2S0-9

1111116

1.3"/

0.138

147

40.0101

<0.004

Valuc8 szpmU am ceuccutratious in microgram par gram (us/g); this approximates parts per mfllJeu (ppm).

N: Tlmsm no NC sou stdsnfs

SE, lgg0.
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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),

I-2(B), 2-3"(C)) were collected from each boring and analyzed for

organochlorlne 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

(2SO6 and 2SO7) are shon in Figure 2-1. Table 2-3 presents the analytical

data and indicates that the sample farthest upstream (2SO7) 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 o these compounds in the soil and sediment are related to

numerous spills which occurred throushout the active history of site usase.
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 xpected to be

more contaminated. The current database indicates that a systematic

soil/sediment sampling program may be warranted at this site.

3-21



TABLE 2-4. SITE 2 FORMER NURSERY/DAY CARE CENTER (BLDO. 712)
DETECTED TARGET ANALYTES
SOIL SAMPLES

DATE

PARAMETER

2SIA 2SIB 2SIC 2S2A 2S2B 2S2C 2S3A 2S3B 2S3C
813184 8/3184 8/3184 8/3184 8/3184 8/3184 8/3184 8/3184 8/3184

DDD,PP’ 0.0022
DDE,PP’ 0.0150
DDT,PP’ 0.0095

0.0023
0.0050

<0.0005 0.0012
0.0015 0.1)420

<0.0012 0.0180

<0.0006
0.0026
<0.0014

<0.0006

<0.0014

0.0038
0.0350
0.057

<0.0006
0.0230
0.0031

0.0012
<0.0014

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

Note: There are no NC soil standards.

Source: ESE, 1990.
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3.2.3 SUMMARY 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 soll 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 RECOMMEMDATIONS

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/I2-4/J3). Lot 201 is

estimated to be approxlnmtely 25 acres in size, and Lot 203 is approximately

46 total acres (Figure 6-I). These lots have a long history of various uses,

including disposal and storage. The land surface is 1at 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 O.009 foot per foot

3.3.2 SIT IISTIGATIOM

GROUNDWATER

Eight shallow monitoring wells were installed during the November 1986

sampllng 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, DOE, and DDT. Table 6-1 presents the analytical results of the sampling

events. Mone 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 6Gl 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 adjacent
to this AOC on the northwest and southeast, respectively (Figure 6-I). The

samples were analyzed for VOCs and the o,p- and p,p-isomers of DDD, DDE, and

DDT.

The surace eater samples from Wallace Creek contained three .VOCs:

trichloroethene, vinyl chloride, and trans-l,2-dichloroethene (Table 6-2).

Concentrations of these constituents were higher in the downstream (6SW2)
sample than in the upstream (6SWI) sample. Neither of the samples contained
DDT or its metabolites. The tvo surface eater samples rom Bearhead Creek

contained no target compounds above method detection limits.

Sediment samples eere collected from the same locations as the surface water

samples and analyzed for the same target compounds. Table 6-3 shoes that the

teo Wallace Creek samples did not contain any target analyes above method

detection limits. The upstream sediment sample from Bearhead Creek contained

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

SOIL

In August 1984 our locations eithin the to lot boundaries were identiied
as the most likely areas o contamination. Five soil borings eere drilled at

each of the our 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 the soil

samples collected during the 1984 investigation.

Borings 6S1 through 6S10 were drilled in Lot 203, borings 6Sll through 6S20

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

DATE
PARAMETER

NC SW 6SWI 6SW2 6SW3 6SW4

STANDARDS 11119186 11119186 11119186 11119156

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 !.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. SIT 6 STORAGE LOTS 201 AND 203
DETECTED TARGET ANALYTF.S
SEDIMENT SAMPLES

SEI 6SE2 633 SE4

DATE 11/19/86 11/19/86 11/19/6 11/19/86

PARAMETER

fDDE,PP’ <0.0142 <0.0137 0.0758 0.0131

DDT,PP" <0.0711 <0.0685 0.2190 <0.0654

Values reported are coneentratio in micrograms per gram (us/g);

this approximates peru per million (ppm).

Note: There are no NC sediment stanrds.

Source: ESE, 1990.
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TABLE 6-4. SITE 6 STORAGE LOTS 201 AND 203 (Pago I of 3)DETECTED TARGET ANALYTESSOIL SAMPLES

DATE

PARAMETER
DDD,OP’
DDE,OP’

DDD,PP’
DDE,PP’
DDT,PP’

6,51 6S1 6S2 6,52 653 6548/06184 8/06184 8/06184 8106184 8/06184 8/06/84 8106184

0.00117

0.0012
<0.0012

<0.000427

<0.00118
0.0005
0.0006
0.0010

<0.000420

0.00231
<0.000500
0.00140

<0.001200

<0.00119
<0.0002

<0.0006

<0.00O535
<0.000401
<0.00147
<0.00070
<0.00030
<0.00150

<0.000419
<0.000314
<0.001150
<0.000500

<0.001200

<0.000418
<0.000313
0.00178
0.00107

<0.000200
0.00730

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.

6,56

8106184

<0.000430
<0.000322
<13.001180
0.00060
0.00100
0.OO270

67
8106/84

<0.OOO432
<0.000324
<0.00119
0.0006
0.0016
0.0035

6S8
8/06/84

<0.000323
0.OO480
0.00090
0.00100



TABLE 6-4. SITE 6 STORAGE LOTSDETECTED T 201 AND
O[L SAMPLESARGET ANALYTE 203 (Page 2 of 3)

DATE 659 kSlO 6S11 612 5513
8/06/84 8106/84 8/06/84 8106184 8106/84PARAMETER

39

0.049O

6S14
8/O6/84

0o004|-’=-----

0.1200
0.01
0.31

6S15 6S16 6S178106/84 8106/84 8/06184
618

8/0/84

_0.00120 0.3000 0.0035

0.01220
Values reporled are coucentreSoas in micrograms per gram (ug/g); this apProximates partsNote: There are no NC soil standards.

per million (ppm).

Source: ESE, 1990.



TABLE 6-4.

DATE 0S19
$/0(V 6S20

8106184

Valu reporled are cOnceatratioa= ia mcrogramsIbis approximates par= per "Uioe (.epw).
per gr-m

Note: There are ,o NC =oi/sta,,dards.
Source: ESE, 1990.
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predominant.

All of the soil samples collected from the borings drilled in Lot 201

(borings 6511 through 6520) contained at least one of the target isomers. In

general, these samples contained more contaminants than those in Lot 203

(borings 651 through 6510) 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 6Sll 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 to creeks bordering

the site. However, concentrations o Di)T and DDE were noted in sediment

samples collected from Bearhead Creek on the south side o the sloe. The

concentrations of DDE and DDT were greater in the upstream sample than in the

downstream sample suggesting an additional source o the contaminants may be

east of Piney Green Road. Higration of contaminants from Lot 201 may also be

occurring resulting in the accumulation of DDT and DDE in the creek

sedlmenCs.

Three VOCs were detected in the downstream surface water sample collected

from Wallace Creek which is located to the northeast o 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 o data it appears that the

contaminants detected are originating from different sources.

3.3.4 CONI4ZND&TIONS

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 o only 3 feet. The data indicate that contamination has not

reached the shallow groundwater as of January 1987. It is possible chac 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 consistins of geophysics,

soil gas and subsequent installation of monitor wells and collection of soll

samples is recommended in this area.

Following characterization of the environmental contmnination 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 FIGHTING TRAINING PIT

3.4.1 SITE BACKGROUND

This two acre site is located between Piney Green Road and Holcomb Boulevard,

south o Bearhead Creek (PWDM coordinates fi, K3/L3). This AOC has been used

for fire fighting training exercises from the 1960"s to the present. Ontil

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 Sire 6 (Figure 6-2) and

consists of sand and silty sand. The groundwater contour map (FiguFe 6-4)

indicates that shallow groundwater from the area of the pit 1ows to the

northwest toward Bearhead Creek at a gradient of approximately 0.026 ft/ft.

3.4.2 SI INSTIGATION

GROUNDWATER

Two shallow monitoring wells were installed in 198& to characcerlze 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:

o Cadmium

o Chromium

o Lead

o Oil & Grease (O&G)

o Volatile organics

o 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- I. SITE 9 FIRE FIGHTING TRAINING PIT
DETECTED TARGET ANALYTF.S
GROUND WATER SAMPLES

DATE
PARAMETER

NC GW 9OWl 9OWl 9OW2 90W2 9GW3 9OW3 9GW3
TANDARD 7/5/4 11/19/86 7/5/84 11/19/86 7/5/4 11/18/86 1/21/87

CHROMIUM 50 45 36.2 $6 79 <6.0 <5.4 30
LEAD 50 80 4!.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 <0.020 0.157NRO NRQ

NRQ: analysis not requested.
Values reporml aru co,entrations in micrograms per liter (us/L);
approximates parts per billion (ppb).

Source: ESE, 1990.
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In November 1986 a third monitoring well was installed downgradlent 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 HeChylethyl ketone

o Hethyl isobutyl ketone

o Ethylene dibromide

o Hexavalent Chromium

Table 9-1 indicates that chromium, lead, and phenols were again detected in

Well 9G1. In Well 9GW2, chromium and phenols were again detected but lead

was not detected. Two sets of samples were collected from monitoring well

9GI/3 (this designation now represents 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 CONCLUSZONS

The chemical data and groundwater contour map suggest that the potentlal for

contamination and/or contaminant migration aC this AOC site is low. The

analysis o the samples collected from Well 9GW1, located immediately

adjacent to the pit, has detected low levels of contamination. The samples

from Well 9GW3, located hydraulically dovngradient from the pit, likewise

contained only trace levels o contamination. No target analytes were

detected in water supply Well 639.

3.4.4 ICOMMENDATIONS

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 o 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.

3-4O



2-ESG.SIICLFDSS.40
06/02190

3.5 STE 21 TRANSFORNER STORAGE LOT 140

3.$.1 SIT BACKGROUND

This AOC is located between Ash Street and Sneads Ferry Road on Center Road

(PWDN coordinates 10,I1). 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 loC. 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 piC was used as a drainage receptor for oil from

transformers. Sand was occasionally placed in the pit when oil 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 ell

indicates that the site is underlain by sandy gravel (fill material), sandy

silt, and sandy clay. The surface of the shallow groundwater at the ste as

measured at nine feet below land surface and lies within a sandy silt

interval.
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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:

o Organochlorine pesticides

o Organochlorine herbicides

o Polychlorlnated biphenyls

o Volatile organics (1986 only)

o TeCrachlorodioxin (1986 only)

o Xylene (1986 only)

o Methylethyl ketone (1986 only)

o Methyl isobutyl ketone (1986 only)

o Ethylene dibromide (1986 only)

o Oil & grease (1986 only)

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

abbreviations.

Table 21-I indicates that no target analyces were identified in the July 1984

sample collected from 2163/I. 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, Eour borings

inside Che fenced area and six borings outside the fenced area. A toCal 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
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TABLE 21-1. SITE 21 TRANSFORMER STORAGE LOT 140
DE’ICTED TARGET ANALYTES
GROUND WATER SAMPLES

NC GW 21GWI 21GW1
DATi STAlqDARDS 71414 111261S6
PR
OIL & GREASE NONE N’RQ 400
2,4-D 70 <0.08 1.17

IrRQ: analysis not requested.

Vlu reported are concentrations in microgrsms per liter (ug/L);
this approximat.s parts por billion (ppb).

Source: ESE, 1990.



TABLE 21-2. SITE 21 TRANSFORMER STORAGE LOT 140

DETECTED TARGET ANALYTES

SOIL SAMPLES

DATE

2]SIA 21SIA 21SIB 21SIB 21SIC

813184 813/8 8/3184 8/3/84 813184

21SIC 21S2 21S2A 21S2A 21S2B

813184 8/3/84 813/84 813184 8/3/84

PARAMETER
ALDRIN 0.OOl <0.00(08 <0.00008 <0.00008 <0.00(08

DDD,PP’ 0.0051 0.0040 <0.00050 0.00060 <0.00050

DDE,PP’ 0.0460 0.0043 <0.00020 0.00560 <0.(XX)20

0.0520 0.0140 <0.00120 0.00580 <0.00120DDT,PP’
HEPTACHLOR <O.O0(X)6 <0.00006 <0.00007 <0.00006

<0.00008 <O.(XXX)8

<O.(X)OO <0.00060 0,0074 0.0047

0.003 I0 0.0260 0.0740 0.0067 0.0480

<0.00120 0.08"/0 0,0370 0.0057 0.0400

<0.00007 <0.00007 <0.00007

<0.00008 <0.00007 .<0.00008
0.0044

<0.0000’7 <0.00006 <0.00006

V-luc,s rcportcd aratinns in microsrams per ram ("/8); this appromales psrts million (ppm).

No(c: Theu 8r(C) no NC soil standards.

Source: ESE, 100.
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PCBs were not detected in

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 ali 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:

o Organochlorine pesticides

o Organochlorine herbicides

o Polychlorlnated blphenyls
o Tetrachlorodioxin

The analyClcal 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 21S09 which is located on the northeast corner
of the fenced area. This boring is close to the locatlon of the former
transformer oll 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 soll samples. Chlordane and aldrln, 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

DATE

21&3A 21S3B 2153C 21&tA 21S4B 21S

T3/t 8/3/t 8/3/t /3/. 8/3/ 8/3/

ARAMETER

DDD,PP’
DDE,PP"
DDT,PP"
HEPTACHLOR

0.00

<0._nO33 <0.0000S <0.C07

0.0036 0.0070 <0.0(X

0.0420 0.0400 0.10

0.0140 0.0300 0.70

<0.0G337 <0.00006 <0.0000

<0.00008 <0.00007

<0.0005 0.0230

0.220 0.0079

2.100 0.0740

<0. 0.0027

reported tm me=auioe* ia mkmra* 1" grua (us/g);

aploxmas p. pro" mElion (ppm).

Note:

t: ESE, 1990.

3-47



TABLE 21-4. SITE 21 TRANSFORMER STORAGE LOT 140 (Page 1 of 4)
DETECTED TARGET ANALYTES
SOIL SAMPLES

DATE

PARAMETER

21S05A 21S05B 21S05C 21,50.5D 21S06A 21S06B 21S06C 21S06D
11/12/86 11/12/86 11/12/86 11/12/86 11112/86 11/12/86 11/12/86 11/12/86

BHC,D
CHLORDANE

<0.0267
76.700

<0.0267
1.290

<0.0292
<0.0761

<0.0311
0.118

<0.0233
<0.0607

<0.0276

0.401

<0.072
<0.0279
0.203

<0.0265
<0.0692

DDD,PP’ <0.0116 <0.0116 <0.0127 <0.0135 <0.0101 <0.012 <0.0121 <0.0115
DDE,PP’ !.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 0.394 0.148 0.118

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

Note: There are no NC rail standards.

Source: ESE, 1990.



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 1/12/86 I I/12/86 1/12/86 I 1/12/86 I 1/12/86 1/12/86 1/12/86 I 1/12/86

PARAMETER
BHC,D <0.271 <0.0272 <0.0302 <0.0286 <0.0263 <0.027
CHLORDANE <0.707 <0.071 <0.0789 <0.0746 <0.0824 <0.0704
DDD,PP’ <0.115 <0.01 IS 0.282 <0.0124 <0.0114 <0.0117
DDE,PP’ 0.047 <0.01 !8 0.228 <0.0124 0.028 <0.0117

<0.0114DDT,PP’
PCBS,TOTAL
2,4-D

<0.118
<0.554
0.618

<0.0175
<0556
0.287

0.461
<0.618
0.312

<0.0186
<0.584
0.16

<0.538
0.151

<0.0176
<0.551
0.109

<0.0276 <0.0282
<0.072 <0.0735
<0.012 <0.0122
<0.012 <0.0122
<0.018 <0.0184
<0.564 <0.575
0.248 0.486

Values are concentratiem in micrograms per gram (u8/8); this approximates parts per million (ppm).

Note: There are no NC soil standards.

Source: ESE, 1990.



TABLE 21-4.

DATE

PARAMETER
BHC,D
CHLORDANE
DDD,PP’
DDE,PP’
DDT,PP’
PCBS,TOTAL
2,4-D

SITE 21 TRANSFORMER STORAGE LOT 140 (Page 3 of 4)
DETECTED TARGET ANALYTES
SOIL SAMPLES

21S09A 21S09B 21S09C 21S09D 21S010A 21S010B 21S010C 21S010D
11/12/86 11/12/86 11/12/86 11/12/86 11/12/86 11/12/86 11/12/86 11/12/86

0.0297 <0.245 <0.0247 <0.0257 <0.0251 <0.0251 <0.0263 <0.0279
<0.0636 <0.639 <0.0643 <0.0669 <0.0655 <0.0654 <0.0686 <0.0728
0.0955 0.174 0.218 0.0579 <0.0109 <0.0109 <0.0114 <0.0121
<0.0530 <0.0106 <0.0107 <0.0112 <0.0109 <0.0114
<0.265
17.100

<0.106 <0.0107 <0.0112 <0.0109
<0.0109
<0.0109 <0.0114

<0.0121
<0.0121

1.430 <0.510 0.954 <0.520 <0.519 <0.537 <0.571
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 appro,inmtes
parts per million (ppm).

Note: There are no NC soil standards.

Source: ESE, 1990.



TABLE 21-4. SITE 21 TRANSFORMER STORAGE LOT 140 (Pag 4 of 4)
DETECTED TARGET ANALYTES
SOIL SAMPLES

DATE

PARAMETER

21SI IA 21SI IB 21SI IC 21SI ID 21S012A 21S012B 21S012C 21S012D
!112/86 11112/86 11112186 11112/86 11112/86 11112/86 11112186 11112/86

BHC,D <0.0247 <0.0253 <0.0284 0.0286 <0.0258 <0.0266 <0.027 <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 0.031 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 0.306 0.302 0.484 0.6850.345

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

Note: There are no NC soil standards.

Source: ESE, 1990.

this approximates
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The information generated from the one monitoring veil installed at this site

suggests that the majority of the organic compounds identified in the soils

have not migrated to the shallov groundwater. Hoverer 2,4-D as identified

in the 1986 groundwater sample and as detected in 30 of the 32 soil samples.

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

3.5.4 BCOHMENDATIONS

Soil contamination vas 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 aste 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 groundvater

shouldbe conducted. Following this additlonal characterization, a Risk

Assessment should be conducted. An F should then be conducted if the Risk

Assessment identifies an unacceptablrisk 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 I0, 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 occurred

throughout the years, the latest being a lO0-gallon leak of desel fuel in

1981. In 1979, a fuel leak of an estiamted 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 A feet of miscellaneous fill material

was found adjacent to buildings and developed roads.

3.6.2 SIT INVSTIGATIOMS

GROUNDWATER

Two shallow monitoring wells were installed and sampled during the July 198&

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 O&G. Appendix

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 (22GW1). Several of the compqunds 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/1) detected in the groundwater at Well 22GW1 was substantially greater

than the North Carollna groundwater standard of 0.70 ug/1. The

concentrations recorded for chloroform, ethylbenzene, and toluene likewise
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exceed groundwater standards. O&G was the only target compound identified in
the sample collected from Well 22GW2 installed between the tank farm and the
Supply Nell 602 located approximately 1,200 feet to the west of the tank

The sample from Supply Nell 602 (22GW3) contained six VOCs and lead. Benzene
was detected at a concentration of 380 ug/1 which is in excess of the North
Carolina groundwater standard for this compound.

Since the 1984 smupllng 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 efort was recommended within the HPIA. This
effort included a resamplig 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 Hay 1987. The to 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 ell 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/1 which is greater

than the North Carolina groundwater standard for this compound (400 ug/1).
OG, 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 chlorlde and

O&G. Only O&G was identified in the July 1984 sample collected from 22GW2.
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O’Drien a Gere Engineers conducted a field investigation at this AOC in 1988.

Among the activities conducted were floating product determination and the

characterization o contaminant plume(s). Their study concluded that a 15

foot layer o floating product was noted in a monitoring well drilled on the

western edge o the tank farm (approximately 75 ft northwest o 22GWl). 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 (HCL) of 5 ug/1.

3.6.3 SUM}LaY AND CONCLUSIONS

Groundwater movement in the shallow aquifer in this area is generally to the

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/1 which represents the drinking

water standard. However orth Carolina has established 0.7 ug/1 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 o benzene (380 ug/1) was well above the drinking water

regular.ion of 5 ug/l.

As in many other areas of the base, OG has been identified in several of the

groundwater samples collected from the shallow aquifer.

3.6.4 RCOMMENDATIOHS

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 o this effort is described in the RI/FS reports and the RI/F$ Nork

Plan for HPIA.
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3.7 SITE 24 INDUSTRIAL AREA FLY ASH DUHP

3.7.1 SITE BACKGROUND

This AOC is located south and east of the intersection of Birch and Duncan

Streets (PWDH coordinates 10, L16-17/H16-17). As shon 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 paine stripping compounds, sewage sludge, and water treatment

spiractor sludge from the late 1940s to 1980. Approxlmately 20 to 25 acres

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

A geologic cross-section (Figure 24-2) was dran 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 grodndwate ranges in depth from 2 to 10 feet below

land surface. The groundwater contour map (Figure 24-4) shows the

groundwater flow co be generally toward the drainage ditches on the south and

southwest sides of the filled area aC a gradient of approximately 0.009

ft/ft.

3.7.2 SITI 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 dongradient side of the

borrow and debris disposal area, two wells on the dongradient side of the

fly ash area, and one well.upgradient of the AOC (Figure 24-1). The five

groundwater samples were analyzed for HeCals 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

thac chromium, copper, and zinc were found in both samples collected

dongradienc of the borrow and debris dlsposal 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

DATE

NCOW 24OW1 4GWI KIW2 :HOW2 OW’3 24GW3 ,4OW4 KIW4 40W$ 4OW$ IGW6 240W6 40W7 240W7

STANDARDS 7/7184 123/16 7n/14 12/3186 7114 12/3Jl6 7/7184 12/3/1 "//7/14, 12J’3J6 12/4/16 3/4187 12/4/86 314/17

PARAMETER

BF.qZF.HE

CHLOROFORM O. 19

METHYLEHE CHLORIDE

ARSE/qiC

CHROMIUM

CHROMIUM(+6)

COPPER

LEAD

NICKEL

SEL,NIUM

ZINC

$

0 <! <3.1 3 <3.1 7.1 9.3 16

0 6.6 <9.4 24 <9.4 130 98 <3

NONE NA <10 HA <10 NA <10 NA

I000 4 <:2.8 8.6 <2.8 17.4 16 3

50 <40 <27 <40 <27 58 <21 <40

150 <15 <22 <15 <22 61 66 <15

I0 <! <2.1 <t <3.1 7.6 5.2 2.2

5000 26 <.5.9 81 <.5.9 MI 02 <3

<0.4 <1 <0.4 <1 <0.4 <! <0.6

<1.6 <0.8 <!.6 ,).T <1.6 <1.!

<1 <2.8 2 <2.8 <i <2.8 <2

<1 3

<1.6 <0.7

<2.8 <l

47.3 5.6

37 <
<10 NA

7 $

<27 <4O

<22 <15

<3.1 <!

| <3

<1 <1 <! <! <1

<!.6 <1.6 <1.6 <1.6 <1.6

<2.8 <2.8 <2.1 <2.8

.$ <2.1 5.3 7.$

<:9.4 <9.4 14 62

14.2 <10 <10 <10 <10

<2.8 <2.8 <2.1 <2.8 3

<22 <22 <12 <22 <12

<3.1 <3.1 <1 <1.6 <1

NA: not analyzed.
INTF: interference

Values reported are concentrations in microgram per liter (uglL); this approximtes peru 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 24GW5, the well designed to be upgradient contained

arsenic and copper as well as benzene. The spatial variability of the

groundwater quality data suggest that different portions o 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

o 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 o these newer

wells. All of the existing and newly installed monitoring wells were

resampled in DecPJnber 1986 and analyzed for: Metals A, VOCs and hexavalen

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 (24GWI and 24GW2) did not contain any target analytes above

method detection limits. The results frum the 1986 samples collected from

Wells 24GW3 and 24CW4, downgradient of the fly ash disposal area, were for

the most part consistent with the earlier sampling results. The upgradient

well sample (24GW5) 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 limits 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 detectedlevels in 1984 were less than the 1986

detection limits.
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The two new monitoring wells, 24GW6 and. 24GW7, were sampled wice, in

December 1986 and in March 1987. The results indicate chac 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, conCalned only three metals. However,
chromium was detected slightly above the groundwater standard o 50 ug/1 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 frum station 24SWI/SE1 were
collected from the drainage ditch immedlacely south o the filled areas.

Samples from sampling stations 2ASg2/SE2 were collected from Cogdels Creek,
approximately 1000 fC downstream of Site 24 (refer co Figure 24-I). 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

analyces and chelr 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 dongradienC edge of the

disposal locations concalned co VOCs, copper and zinc. The concentrations
for the metals were below Notch Carolina’s standards for freshwater. The

water sample collected in August 1984 from the downstream location (24SW2)
contained the same two metals also aC 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 hexavalenC chromium. The results are presented in Table 24-2.
The samples collected in 1986 from stations 24SW1 and 24SW2 conCalned the

same metals aC concentrations similar Co these in the 1984 data. The two

VOCs chaC were identified ac station 24SW1 during the 1984 sampling effort
were noc found above method detection limits in 1986. The surface water

sample collected from station 24SW3, which is located co 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

DATE

PARAMETER

NC SW 24SWI 24SWI 24SWI 24SW2
STANDARDS $14/84 8/4184 12/3156 8/4184

T-1,2-DICHLOROETHENE NONE 2.7

TRICHLOROETHENE NONE 7. I

ARSENIC 50 <30

CHROMIUM 50 <3

CHROMIUM(+6) NONE NA
COPPER 15 4,7

LEAD 25 <33
ZINC 50 28

NA <1.6 <0.6
NA <I <0.8

<30 <2.1 <30
<3 <9.4 <3

NA <10 NA
5.4 4.5 2.8
<33 <27 <33
25 11.7 20

NA: not analyzed

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

Source: ESE, 1990.

24SW2 24SW3 24SW4
12/3186 12/3186 12/3186

<1.6 <1.6 <1.6
<1 <1 <1

<3.1 <3.1 4
9.7 <9.4 <9.4

20.6 <10 <10

<2.8 <2.8 <2.8
<27 27.4 <27
<5.9 14.8 6.8

C
c



TABLE 24-3. SITE 24 INDUSTRIAL AREA FLY ASH DUMP
DETECTED TARGET ANALYTES
SEDIMENT SAMPLES

DATE

PARAMETER

24SEI 24SEI 24E2 24SE2 24SF,3 24SFA
8/3/84 12/3/86 8/3/84 12/3/86 12/3/86 12/3/86

ARSENIC <0.05 1.2 0.3 <0.795 0.968 5.15
CADMIUM 0.3 <0.34 1.9 <0.715 <0.761 2.16
CHROMIUM 1.6 5.65 29.3 3.87 3.36 33.8
LEAD 4 13.2 180 12.14 10.1 162
COPPER 4.19 7 2 2.94 21.6
NICKEL 0.3 <6. l0 l <5.43 ,,5.7"/ <12.9
ZINC 6 13. l 95 14.’/ 19.5 155

Values reported are concentrations in milligrams per Idlogram (mg/kg); approx/mates
parts per million (ppm).

Note: There are no NC soil slandard.

Source: ESE, 1990.
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Lead (27.4 u8/l) is slightly above North Carolina’s freshwater standard (25

ug/l). The water sample collected from station 245W4 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 (24SE1). The sample from location 24SE4, which is located on a

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

3.7.3 SUIY 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/1) and lead (58

ug/1) in the samples collected from Well 24GW3 dongradient of the fly ash

disposal area are greater than North Carolina’s standards for chromium (0

ug/1) and lead (50 ug/1). The samples collected from 24CW7, 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 24b5 and

chloroform which was detected at Well 24GW1 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 24Sg2 contained seven.
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3.7.4 RZCOIO1DATIONS

The existing monitor wells at Site 24 are located along the margins o the

illed areas. No sampling o groundwater or soil has been conducted within

the illed areas, and therefore, the strength o the contamination within

Site 24 has not yet been determined. Additional monitor wells should be

installed and a detailed soil sampling eorc should be conducted at this

AOC. t4hen these efforts have been completed, a Risk Assessment should be

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

3.8.1 SITE BACKGROUND

The Hadnot Point Burn Dump (Figure 28-I) is located east of the Mainside

Sewa8e Treatment Plant (STP) and is on both sides of Cogdels Creek (PWDM

Coordinates 10,QI3-14/RI3-14). 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 sloe 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 dran on a northwest-southwest line (Fi8ure 28-3).

The surface of the shallow groundwater at this site ranges in depth from 1.48

Co 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

3.8.2 SITE INVESTIGATION

GROUNDWATER

Four shallow monitoring wells were installed (Figure 28-1) and sampled as

part of the 1984 groundwater investigation. Three wells were installed in

198&| Well 28GW1 and Well 28G2 on the dongradient side of the site at the

shoreline of the New River, and Well 28G3 on the dongradienc 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
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TABLE 28- I. SITE 28 HADNOT POINT BURN DUMP
DETECTED TARGET ANALYTES
GROUND WATER SAMPLES

DATE
NCGW 28GWl 28GWI 28GW2 28GW2 28GW3 2gGW3 2gGW4 28GW4

STANDARDS 7/7/84 12/16/86 7/7/84 12/16/$6 7/7/84 12/II/86 12/II/86 3/4/8"/

PARAMETER
T- ,2-DICHLORO

ETHENE
TRICHLOROETHENE
VINYL CHLORIDE

DDD,PP’

70 38 14 <1.3 <1.6 <1.5 <1.6 <1.6 <1.6
NONE 15 4.9 <1.4 <I.0 <1.7 <3.0 <3.0 <3.0
0.015 22 13 <I <I,0 <I <I.0 <I.0 <I.0

NONE
DDE,PP’ NONE
DIELDRIN NONE

lOlL & GREASE NONE

ARSENIC
CHROMIUM

5O
50

CHROMIUM(+6) NONE
LEAD 50
MERCURY 1.1
NICKEL 150
ZINC 5000

0.12 <0.013 0.093 0.018 0.22 <0.013 <0.013 <0.006
0.015 <0.013 0028 <0.013 0.007 <0.013 <0.013 <0.006
0.003 <0.013 <0.001 <0.013 <0.001 <0.013 <0.013 <0.006

5 8 2 0.4 0.8 <0.3 <0.09 9

18 9.5 <1 <2.1 21 INTF INTF 12.1
<6 12 <6 <9.4 330 15.8 92.6 54
NA <10 NA <10 NA <10 46.4 <10
<40 140 <40 38 336 <27 <27 <27
0.3 0.2 <0.2 0.3 <0.2 0.8 0.7 0.5
<15 <79_ <15 <9_29 39 <22 43.1 16
<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 approxinmtes parts per billion (ppb).

Source: ESE, 1990.
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1984, December 1986 and Hatch 1987 sampling efforts. Only those parameters

that were detected above the method detection limits are reported in the

table. The Kroundwater samples were analyzed for the following analytes:

o etals B

o Hexavalent chremiu= (Gr+6)
o Oraanochlorine pes=iides

o Polychlorinated Biphenyls (PCB)

o 0ii and Grease

o Volatile orsanic compounds (VOC)

o Tetrachlorodloxin (TCDD) (1986/87 only)

o Xylene (1986/87 only)

o Hethylethyl ketone (HEK) (1986/87 only)

o Hethyl isobutyl ketone (MIBK) (1986/87 only)

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

abbreviations. In 3uly 1984 detectable levels of DDD and DDE were identified

in a11 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 28GW1 located

at the New River shore line doungradient of the filled area in the western

portion o Site 28. Vinyl chloride was also detected in this well at a level

which exceeded the 10-5 risk level (2 ug/L for drinkin8 water only). Three

VOCs (trans-l,2-dichloroethene, vinyl chloride, and trichloroethene) were

also detected in Well 28GW1 in December 1986. The levels of trans-l,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.

Hetals 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. Hercury was detected in

Well 28GW1 at concentrations below the N.C. Groundwater Standard of 1.1 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 vas 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 28GW1, 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 semples

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 co time variance. The levels of VOCs

detected in Well 28GW1 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 198 semples, 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; 28SW1 in the north central portion of the filled area where

Cosdels Creek passes through the landfill and 28SW2 in Cogdels Creek

donstreem of the filled area near the intersection with the gew 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 f.illed

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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The water chemistry data for the surface water differed signiflcantly 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. BBC,A, BMC,B and BHC,D

were present in the December 1984 samples from 28SW1 and 28SW2 but were not

identified in the groundwater during that same time. These pesticides were

not detected in any o the December 1986 samples. However method detetion

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 noC detected in any o the 1986 samples. This VOC

was also detected in the samples collected from Well 28GW1 in both 1984 and

1986.

Zinc was detected in surface water samples collected in 1984 from 28SW1 and

28SW2. It was not detected at 28SW1 or 28SW2 in the 1986 samples and was

present in only 28S4 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 og 0.2 ug/L. Since mercury

was present upstream of the site (28S3), this may indicate that the source

is upstream of the Hadnot Point Burn Dump. Chromium as not detected in

Cogdels Creek but was present in two o the our samples taken rom the New

River. Cadmium was detected at sampling station 28S2 in August 1986 but was

not detected in December 1986.

SEDIMENT

Seven sediment locations corresponding to the surface water sampling

locations ere sampled as part of the investigation (Figure 28-1). The

sediment samples were analyzed for the following parameters:

o Metals B

o Organochlorlne pesticides (OCP)

o Polychlorinated Biphenyls (PCB)
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o Oil and Grease (O&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.

O&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

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 (uIL)

PCBs, Total II 8

BCH,A 0.10 0.1

PCBs were noC detected elsewhere in the investigation. PCBs are

bloaccumulaed 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

28SE1 28SE1 28SE2 28SE2 28SE3 28SFJI 28SE5 28SE6 28SE7DATE 813184 12/11186 8/3184 12/11186 12/iil86 12/15156 12/15186 12/15/86 12/15/86

PARAMETER
CHLORDANE __._____<0.’.-.-.-.-.-.-.- <O.0041 0.347 0.595 <0.0639 <0.0661 <0.0645DDD,PP’ 0.084 <0.01591 0.0022 <0.0351 <0.0459 <0.0128 <0.0129 <0.0132..... <0.0129DDE,PP’ 0.0012 0.243 0.0005 0.0619 <0.0597 <0.155 <0.156 <0.160 <0.156

OIL & GREASE 1520 1440 2750 4630 238 17 <176 144

ARSENIC 1.50 6.86 <0.1 10.3 10.4 <0.561 <0.757 1.32 0.645CADMIUM 0.100 3.15 <0.1 <1.94 4.47 <0.617 <0.459 <0.473 <0.452

iLEAD 4"----" I’----’- 42.1 135 <5.75 4.52NICKEL --T-- 0.8 <14.7 <4.eS <3.48 <3.5 0ZINC 1_.________ 67.__..___ 79.1 4.38 6.06 -Values reported are concentrations in milligrams per kilogram (mg/kg); this approximates parts per million pm).

Note: There are no NC soil standards.

Source: ESE, 1990.
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site depending on the origin o the fish in the pond. The BHC,A data for

tissue indicate that this compound was present in this area o Site 28 and

may be discharging to Cogdels Creek, as indicated by the surface water

chemical data. Levels o PCB and BBC,A were below acute toxicity levels.

3.8.3 SUI4FARY COnCLUSIOnS

The groundwater contour map (Figure 28-4) strongly indicates that groundwater

rom the shallow aquier directly discharges to the New Rive 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 o target analytes found in the shallow groundwater to

applicable State o orth Carolina groundwater standards contained in Title

15 o the orth Carolina &dministrative Code. This indicates that

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

The surface waters and sediments of Cogdels Creek were also ound to contain

contaminants at concentrations greater than applicable freshwater standards.

By the continuous discharge of surface waters into the ew River and through

the episodic sediment scour of the creek bottom during high 1ow conditions,

contaminated waters and sediments are migrating to the ew River from Site

28.

Betels 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 o

sampling to the next. Concentrations in sediment samples from Cogdels Creek,

however, seemed to have increased with time. Cadmiom concentrations in the

surface water (28SW2) exceed the state water quality standards for reshuacer

classes (2.0 ug/L). Hercury levels in the surface water (28SWI, 28SN2, and

28SN3) 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
28GWl, 28GW3, and 28GW4. This .my 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 Chat 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.

O&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 28GWl 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 28GWl.

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 dran 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 wil aso provide data on

the other analytes that are not bioaccumulatd 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 neares

site upstream of the Sadnot Point Burn Dump. Additional sampllng 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. Hetals were also detected in the upstream

samples from Cogdels Creek, and in he groundwater and other surface water

and sediment samples of Site 28. It is apparent that metals are a concern at

this AO. Hetal analyses should be added to any upstrea samples to better

evaluate migration fro an upstrea source.

A srid of soll 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 ARA

3.9.1 SITE BACKGROUND
The Sneads Ferry Road Fuel Tank Sludge Area (Figure 30-I) located along a
tank trail which intersects Sneads Ferry Road from the west, about 6,000 feet
south of the intersection with Marines Road (PWDH Coordinates 18,GW12). l’he
site is located approxiumtely 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 estintated 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 estintate is based on tank capacity below the tank outflow ports.
Additional washout water nay alsohave been present. Additional information
suggests that the site had also been used for similar wastes from other
tanks. Cposition of the sludge and/or washout is unknown and nmy vary from
containing substantial amounts of tetraethyl lead to containing mostly
cleaning compounds.

Site 30 is underlaln 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 IISTIGATION
GROUNiNgATER

Two shallow groundwater monitoring wells were installed as part of the 1984
and 1986 site investigations. Well 30GWI 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)

Oil and Grease (O&G)

Xylene (1986/87 only)

Methylethyl ketone (MEK) (1986/87 only)

Ethylene dlbromide (EDB) (1986/87 only)

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

Appendix A contains a uli list of ali 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 posslble 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. O&G was

detected in both monitoring wells in 1986/87 but was not detected in 30GWl in

1984. This may be attributed to a lowering of detection limits in the

1986/87 analyses. The presence of O&G in the groundwater may suggest low

levels of contamination resulting from the alleged disposal of gasoline and

washwaters at this AOC. However, O&G appears to be ubiquitous at Camp

LeJeune so a determination that Site 30 is a point source for O&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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TABLE30-1. SITE 30 SNEAD$ FERRY ROAD FUEL TANK SLUDGE AREA
(COMBAT TOWN TRAINING AREA)
DETECTED TARGET ANALYTE,q
GROUND WATER SAMPLE.q

DATE

PARAMETER

NC GW 30OWl 30OWl 30GW2 300W2
STANDARDS 7/6/84 12/4/86 12/4/86 3/6/$7

LEAD 5O 58 <27 3O <27

3.3

Values reported are concenb’ations in micrograms per liter (ug/L); this
approximates pare per billion (ppb).

Source: ESE, 1990.

OIL & GREASE NONE ,700 600 100 9000

CHLOROFORM 0.19 <1.2 2.6 <1.6 <1.6
METHYLENE CHLORIDE $ <1 <’2.8 2.8
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SEDIMENT

A single sediment sample was taken from the unnamed tributary to French Creek

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

3.9.3 SUMPuYANDCONCLUSION$

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 O&G is present in both the

estimated central area of the site (30GW1) and dongradient (30GW2), and in
the stream bed sediment. Because the Combat Ton Training Area which borders
the Sneads Ferry Road Fuel Tank Sludge Area, is subject co heavy vehicular

traffic, it is noc clear whether the presence of O&G in the environment is
attributed to the disposal area or the result of emergency vehicle
maintenance in the Combat Ton 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
30G1 in the estimated central area in 1984, and Well 30G2 dongradlent 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 RBCOHI4EII)ATIONS

At this time, it is unclear if the locaClon of the alleged spill/disposal at

Site 30 has been accurately determined. There are no surface indicators o
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, and 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 ITE 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, ClI). This 2,500 square feet AO was used in 1957 and

1958 for storing and pumping fuel. Hogas 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 Brlnson 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 dram on an east-west

llne (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 ll.05

feet below land surface. The groundwater contour map presented in Figure 35-

4 indicates that the shallow groundwater flows to the northeast toward

Brlnson Creek with a gradient of approximately 0.014 it/ft.

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 (350W1, 350W2, and 350W3). The samples were analyzed for lead,

O&G, and VOCs. Appendix A lists the individual target analytes and their

abbreviations. Table 35-1 presents the analytical results for hose analyes

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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TABLH 35-1. srrl 3:5 CAMPOBIOBR PAIU4

DII]CTED T.IGBT ANALY’II

OROUND WATERSAMPLES

DATE

PAP,JETER

NCOW 3OWl 30W3 3.10W4 330W4 330W$ 3.1W$ 330W6 30W6
STANDARDS 1/7114 W6/14 I/7/14 12/4/16 3/6/17 12J4/16 $16/r/ 17J4/16 316/I/

BENZENE

To1.2-DICHLORO

ETHEHE 70 <0.7 <0.? <0.’/

TRICHLOROb.iF.HE NOblE <.8 <9.9 <0.
METHYLENE CHLORIDE $ 4 9.7

<i000HONE

<1

<1.6

<1.O

<I

3.2 <1.6

<1,0

17

<1.6

<!

28

!1

!.3

II

<2.8 <2.1 <2.1 <2.8 <2.8

LED 106,1 1102 36.59 <27 <27 33 <27 <27 <27

OIL & ORF.SE. pnn 200

VJluc8 rr4x)nd am cmw,mmtioe in microsramt pr Ir (us/L); Ihio spproxJmam peru pe billkm (pb).
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Three permanent Broundwacer monitoring wells were installed in 1986 co allow

for more representative smples of the groundwater (Figure 35-1). Well 35GW4

was installed upgradienc of the spill area and Wells 35GW5 and 35GW6 were

installed dongradient. The groundwater samples taken from these wells were

analyzed for lead, O&G, and VOCs, as well as xylene and ethylene dibromide

(EDB). Table 35-I presents the analytical results of the December 1986 and

Hatch 1987 sampling efforts. In the upgradient well (35GNA), no analytes

were detected except for O&G in 1986. In 1987, O&G and trans-l,2-

dichloroethene were detected. The source of these two analytes in the

upgradlenc well is not clearly defined in the current database.

Wells 350W5 and 35GW6 were found to contain sporadic distributions of fuel-

derived compounds and VOCs. Benzene, lead and O&G were detected in Well

35GN5, which is located northeast of the tanks. This suggests that the

detected analytes are a result of the recorded fuel spillage at the site.

Nell 35GW6 is located east of the tanks and was found to contain O&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. Nell 3GW6 is in a generally cross gradient position

of the tanks and is locaCed approximately 200 feet dongradienC 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 concribucor co

VOCs in he groundwaCer aC Nell 3GW6. 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 O&G were detected in all three samples. The analytical results arelisted below.

Concentraeion (u/)

Lead 8 6 6
Oil and grease 67 2200 4O

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 wereanalyzed for lead, O&G, and ethylene dibromide. No target analytes weredetected 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 forlead, O&G, and ethylene dibromide. Both sediment samples were found tocontain lead and O&G, suggesting that episodic contamination of the creek has
occurred or is occurring. Levels of both these analytes were higher in theupstream sample, suggesting that the discharge of contaminated groundwater tothe creek is occurring aC the far northern section of site and that the
sample was not taken far enough upstream to truly represent upstream
conditions. Another posslbility is that the source of O&G and lead may belocated upstream of Site 35.

3.10.3 SUMMARY AND CONCLUSIONS
The 1986/87 analytlcal data indicate Chat widespread contamination of theshallow 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 ohydrocarbon fuel, a spill would tend to widely disperse on he surface of
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groundwater in a sandy medium. This would explaln the concentrations o fuel

related compounds in Well 35GW4. A second separate source of observed

contaminants may be present at the automobile maintenance shop located

The groundwater contour sp (Figure 35-4) indicates that groundwater flow is

towards Brinson Creek. Surface water samples contained no detectable target

analytes. Sediment saples however contained lead and OG. Because at the

time of the fuel release to the environent fuel reached the creek it can

be assumed that contaminants ay be currently discharging to the creek via

the groundwater.

3.10.4 COMMENDATIONS
The work eforts 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 should be

conducted upon completion of the environmental characterization-
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3.11 SITE 36 CAHP GEIGER ARRA DUHP NEAP. SEWAGE TRRA (STP)

3.11.1 SITE BACGO
e Cp Ge{ger Area Dp (Figure 36-1) is located eas o he Cp Geger
S approxiely 200 eeE on he souh sde o Brnson Creek, dosre o
Se 35 (PDH Coordinates 12, D13, El3). unned ditch s located less
han 100 feeT souheas o he lled area. Se 36 as used got he

disposal o municipal ases and mxed industrial ases nclud{ng garbage,
rash, asTe oils, solvens, and hydraulic fluids from he aft saon from
he laTe 19O’s o The lae 1950"s. HosT o The eral as irs burned
and hen buried. However, se unburned erial as buried. According o
interviews conducTed durin The IAS process, less han ve percent o all

hydrocarbons used a he ar sTaon ere dsposed o aT he se. e res
as used for dusT conrol on roads or en drecly inTo som drains. A
conservative esie o he quaniies used or dus control s 700 o 1,000
gallon per eek. A sller bu undecemned oun as ashed do he so
drains. Using a 5-percen esTimate got dpn8 over The nine years o
operaion, approxely 25,000 gallons o erial could have been disposed
of in he landfill areas. If i is assed 1ha his oun as spli
between hls and he railer park dp (Sie 1), 10,000 o 1,000
gallons of solvents and oils y have been placed into Sie 36. e records

sae ha all ase solvents and oils ere burned after disposal a his
A.

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 l&,000 cubic yards. These estimates are based on map
and photographic information only. No field measureJnents 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 (Figdre 36-2) is drawn

on a east west line (Figure 36-3). The surface of the shallow groundwater

lles 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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Figure 36-1
SITE LOCATION, SITE 36
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SOURCES: WATER AND AIR RESEARCH, INC., 1983: ESE. 1990.
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Figure 36-2
GEOLOGIC CROSS SECTION, SITE 36--
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Figure 36-3
GEOLOGIC CROSS SECTION LOCATION, SITE
CAMP GEIGER AREA DUMP (NEAR STP)

SOURCE: WIIM in Air Research. Inc.. 1953.
ESE. 1987.
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Figure 36-4
GROUND WATER CONTOUR MAPn
SHALLOW AQUIFER, SITE 36n
CAMP GEIGER AREA DUMP (NEAR STP)

SOURCFq: Water and Air Research. Inc.. 1983.
ESE. 1947.
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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 36GWI 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 36GW was placed to the west of the

site as an additional upgradient monitoring point. Figure 36- presents the

location of each well. The samples from these monitoring wells were analyzed

for the following target compounds:

o Caium

o Chromim

o Hexavalent chromiu (1986/87 only)

o Lead

o Volatile organics (VOC)

o Oil and grease (O&G)

o Total phenol

o Ethylene dibromide (EDS) (1986/87 only)

o Xylene (1986/87 only)

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

o Methyl isobutyl ketone (MISK) (1986/87 only)

Appendix A lists all individual target analytes and their abbreviations.

Table 36-I presents the analytlcal results for those analytes that were

detected above the applicable method detection limits. Cadmium, chromium,

lead, and phenols were detected in a11 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 dtunp and the probable
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TABLE36--I. SITE 36 CAMP GEIOER DUMP AREA NEAR SEWAGE TREATMENT PLANT (STP) (Pago of 2)

DETECTED TARGET ANALYTES

GROUND WATER SAMPLF

DATE

NC OW 36OWl 360Wl 360W’1 360W2 36GW2 36GW2 36GW3 36GW3 36GW’3

STANDARD 713114. 7/31/84 12/91E6 7131/4. 7/311S4 12/9189 7131184 7/31/84 12/9186

PARAMETER
T-1,2-DiCHLORO-

ETHENE 70 <0.7 <0.7 < 1.6 <0.7 <0.7 < 1.6 <0.7 <0.7 < !.6

METHYLENE CHLORIDE $ <0.6 <0.7 <2.8 <0.6 <0.7 <2.8 <0.6 <0.7 <2.S

1, i,2,2-TETRA-

CHLOROETHANE NONE <0.$ <0.5 <4. <0.$ <0.$ <4. <0.5 <0.5 <4.

3 14 19 4 7 NA <2.9CADMIUM

CHROMIUM

12

40 $10 130 420 L42 280 NA 12

LEAD 50 324 26 45 249" 46 73 104 NA 29

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 snslyzod

Value reported arc contrations in micrograms lr iitcr (us/L); th;- approximate parts billion (ppb).

Source: ESE, 1990.
C



TABLE 36-I. SITE 36 CAMP GEIOER DUMP AREA NEAR SEWAGE TREATMENT PLANT ($TP) (Page 2 of 2)
DETECTED TARGET ANALYTES
GROUND WATER SAMPLE

DATE

P

NCGW 36GW4 36GW4 36GW4 3(KV$ 36GW
STANDARD 7/31/4 ?/31/4 12/9/6 12/9/ 3/$/7

T-1,2-DICHLORO-

ETHENE
METHYLENE CHLORIDE
I, 1,2,2-TETRA-

CHLOROETHANE

CADMIUM

CHROMIUM
LEAD

PHENOLS

OIL k GREASE

70

NONE

NONE

NONE

<0.7

SlO

217

<900

1.2

NA
NA

NA

<9OO

<!.6

<2.8

<4.1

<2.9

103

<27

<2

<1.6

<2.8

<4.1

<2.9

18.2

<27

<2

1000

Values reposcd are concentrations in micrograms per iitcr (ug/L);
this approximates prts per billion (ppb).

Source: ESE, lgg0.

<1.6

<2.8

<4.1

<3.5

51

<27

<2

1000
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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 Decamber 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-

I). Most detected levels in 1986 were slightly lower relative to 1984. O&G

was detected in all wells in 1986 and 1,1,2,2-tetrachloroethane was detected

only in Well 36GW4. Chromiu and O&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 dosrnstream, and to 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-l,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 illed

area. The chemical data corroborate the widespread but 1or-level

contamination of the groundwater. Lead (33.1 ug/L) was also detected in the

upstreem sample 36SWI 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 Cadiu o Chromiu

o Lead o Oii & Grease

o Total Phenols o Ethylene dibromide (EDB)

o Hexavalent chromium
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Table 36-2 presents the analytical results for those target analytes that

were detected above the appllcable method detection limits. Chromium, lead,

O&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 SUNNARY AD CONCLUSIONS

The groundwater contour emp (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

identified contaminants in the creek bed sediments but none in the associated

surface waters. This ay be attributed to the substantial dilution which may

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.

O&G was identified only in the 1986/87 samples. This may be the result of

lower detection levels utilized in the 1986/87 analyses, or to the overall

O&G levels identified throughout the Camp LeJeune complex. VOCs were

identified in one well

3.11.4 RECONNENDATIONS

The existing monitoring well network has detected low levels of VOC and metal

contamination along the emrgins of this AOC. Additional infornmion

regarding contaminant strength and distribution within the filled area is

required for both the shallow and deep grouhdwater as well as the soil. When

these data are available, a Risk Assessment should be conducted to properly

evaluate the risk to health and the environment.
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SITE 36 CAMP GEIGER DUMP AREA HEAR SEWAGE TREATMTsNT PLANT (STP)
DETECTED TARGET .4IALYTES

SEDIMT SAMPLES

DATE

PARAMETER

36SEI 36SF..2 36SE3 36SE4
12/9/86 12/10/86 12/10/86 12/10/86

C)MIUM <0.879 < 1.94 <0.59 0,722

CHROMIUM 8.49 14.2 5.29 5.44
LEAD 77.5 42.5 15.3 10.7

OIL & GREASE 1480 2410 1200 185

PHENOLS 2030 1950 1080 464

Velu reported are coectrstioas in microsrms per gram (u8/8);
thi, -pproxiraJ pmU per millioa (ppm).

Note: There e no NC mfiment slandards.

Sours: ESE, 1990.
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3.12 SITE 41 CAMP GEIGER DUMP NEAR FORMER TRAILER PARK

3,12.1 SITE BACKGROUND

The Camp Geiger Dump (Figure 41-I) 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 sovents 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 ield measurements were.performed.

Based on interviews with HCAS New River and Camp Lejeune personnel, it is

estimated that 10,000 to 15,000 gallons of waste oils and solvents were

disposed at this AOC (See Section 3.11.1, Site 36). Host 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

Ri1e Range Chemlcal Dump (See Section 3.17.1, Site 69). No other

information concerning drum content was obtained. Based on an estimated

depth of 5 eet, the total estimated volume of the site is about 110,000

cubic yards.

A geologic cross section (Figure 41-2) was dran on a generally north-south

line (Figure 41-3) and indicated that the site is underlain primarily by

silty sandp with discontinuous layers of shelley sand silty-clayey sand,

silt, and clay. The surface of the shallow groundwater lles within the si1y

sand at depths ranging from 2.56 to 10.75 feet below land surface. The

groundwater contour map shoun in Figure 41-4 indicates that he shallow
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groundwater flows to the southeast towards Tank Creek, Southwest Creek, and

the unnamed creek with a gradient o approximately 0.011 ft/ft.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3.12.2 SITE IIIVESTIGATION

Five shallow groundwater monitoring wells were installed as part of the

investigation, four in 1984 and one in 1986. Well 41GW1 was placed at the

northern (upgradient) end of the disposal area. Wells 41GW2 and 41GW3 were

installed at the southern (dongradlent) end of the disposal area between the

filled area and Tank Creek. Well 41GW4 was placed east (domgradient) o the

disposal area between the site and an unnamed tributary to Southwest Creek.

Well 41GW5 was installed in 1986 and was placed upgradient of the filled area

and Well 41GW1, north of the disposal area. The groundwater samples

collected from these wells were analyzed for the following target compounds:

Cadaiua

Chromitm

Hexavalent Chromium (1987 only)

Lead

Volatile Organic Compounds (VOC)

Total Phenols

Organochloride pesticides (OCP)

Oil & Grease (O&G)

Hirex

Ordnance compounds

Tetrachlorodioxin (TCDD) (1987 only)

Xylene (1987 only)

Hethyl ethyl ketone (HEK) (1987 only)

Hethy isobutyl ketone (HIBK) (1987 only)

Appendix A lists all target analytes and their abbreviations. Table 41-1

presents the analytical data from both the 1984 and 1987 sampling efforts.

Only those compounds which exceeded the method detection limits are reported

in the table. Hetals were deected in all wells in both 1984 and 1987.

Cadmium, chromium, and lead were detected at concentrations above
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TABLE 41-1. SITE 41 CAMP GEIGER DUMP
DETECTED TARGET ANALYTES
GROUND WATER SAMPLES

DATE
NCGW 41OWl 41GWI 410W2 41GW2 4lOW3 4lOW3 4lOW4 41GW4 4lOWS 41GW5

STANDARDS 7/16/84 1/8/87 7/16/84 i/8/87 7/16/84 1/13/87 7/16/84 1/13/87 1/13/87 3/5/87

PARAMETER
BENZENE
DICHLORODIFLUORO-
METHANE

T- 1,2-DICHLORO-
ETHENE

METHYLENE CHLORIDE
VINYLCHLORIDE

ALDRIN
HEPTACHLOR

CADMIUM
CHROMIUM
LEAD

OIL & GREASE

PHENOLS

RDX NONE

<0.3 <1 0.3 <1 <0.3 <1 <0.3 <1 <1 <!

0.19 <1 <10 $ <10 <1 <!0 <1 <10 <10 <10

70 <1 <!.6 1.1 <!.6 <1.1 <1.6 <1.1 <1.6 <1.6 <!.6
5 <1 7.4 <! 10 <1 <2.8 <1 <2.8 <2.8 <2.8

0.015 <0.7 <1 <1 <0.9 <1 <0.9 <i <1 <1

NONE <0.0008 <0.013 <0.0005 0.017 <0.0008 <0.013 <0.0008 <0.013 <0.013 <0.006
0.076 <0.0007 <0.013 <0.0007 <0.013 <0.0007 <0.013 <0.0007 <0.013 <0.013 0.007

5 <6 <2.9 <6 <2.9 7.1 <2.9 <6 <2.9 4 <3.5
50 76 10 530 43 230 28 32 <9.4 117 17
50 74.6 <27 196.3 52 119.4 <27 <40 <27 <27 <27

NONE 2000 I000 2000 I000 2000 900 48000 2000 I000 3000

NONE < 11 4 11 <2 2 6 18 <2

<3.42 <0.745 <3.23 <7.45 <3.3 1.28 <3.3 <0.745 <0.745 <0.745

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

Source: ESE, 1990.
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Groundwater Standards. O&G was also detected in all wells.

VOCs were present in Well 41GW2 in 1984. Benzene, dichlorodifluoromethane,

trans-l,2-dichloroethene and vinyl chlorlde were detected at trace levels.

In the 1987 sampling effort only one VOC, methylene chloride, in wells 41GW1

and 41GW2 was detected. The variability of the VOC data with time may

reflect the effects of varying amounts of rainfall, infiltration, and

groundwater movement.

A single nitroaromatic compound (RDX) was detected in Well 41GW3 in 1987.

This data point represents an indication that the groundwater may have been

contaminated by ordnance disposed of at the site.

Phenols were detected in four out of the five monitoring wells. The highest

level of phenol (18 ug/L) was detected in Well 41GWS the farthest upgradient

well. Heptachlor was also identified in Well 41GWS. This compound was not

detected in any other well.

SURFACE WATER

Four surface water samples were collected and analyzed in January 1987; two

fro Tank Creek and two from the unnamed tributary to Southwest Creek. Both

creeks flow adjacent to Site 41 (Figure 41-1). The samples were analyzed for

the same parameters as the groundwater samples. The following target

analytes were detected in all of the surface water samples: O&G, phenols,

and methylene chloride. Aldrin was detected in all samples except for 41SW1,

and BHC,D was detected only in 41SW2 (Table 41-2).
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TABLE 41-2. SITE 41 CAMP GEIGER DUMP
DETECTED TARGET ANALYTES
SURFACE WATER SAMPLES

DATE

PARAMETER
OIL & GREASE

NC SW 41SWl 41SW2 41SW3 41SW4

STANDARDS 1/8187 1/8/87 118/87 118187

NONE 1000 500 200 300

1 4 7 6 .10PHENOLS

ALDRIN 0.002 <0.013 0.013 0.015 0.014

BHC,D

METHYLENE CHLORIDE

NONE <0.026 0.047 <0.026 <0.026

NONE 8.7 5.5 9.7 6.8

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

Source: ESE, 1990.
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SEDIMENT

Four sediment samples were collected from the same locations as the surface
water samples (Figure 41-2).

following target compounds:

o Cadmium o

o Lead o

o Oil and Grease (O&G) o

o Mirex o

o Tetrachlorodioxin (TCDD) o

The sediment samples were analyzed for the

Chromium

Hexavalent chromium

Total phenols

Organochloride pesticides (OCP)

Ordnance

Appendix A contains a detailed listing of all the individual target analytes.
Table 41-3 presents the analyClcal results for those detected target

analytes. The samples were found to contain low levels of total chromium,
hexavalent chromium, lead, O&G, and phenols. In addition, both samples from
Tank Creek were found to contain 2,4,6-Tier, with the downstream sample
showing almost a 2 order-of-magnitude increase over the upstream sample.
These data were the first indication Chat munitions compounds have been

disposed of at this AOC.

3.12.3 SUOLtY AD CONCLUSIONS

The flow direction of the shallow aquifer aC Site 41 is toward the surface
water network. This strongly suggests that contaminants within the disposal
area are able to migrate into the surface water. The chemical data are in
agreement with this scenario, as metals, VOCs, and ordnance compounds have
been detected in the sediments and/or surface waters.

The analytical data confirm chat disposal practices at the site have

contributed co groundwater and surface water/sediment contamination. Hetals

and OaG have been detected in all samples. VOCs were identified in
groundwater and surface water samples. Pesticides were identified in two

groundwater samples and three surface water samples. Two explosive compounds

were also identified during the investigation. This confirms thac ordnance

compounds were disposed of at the site and may be impacting the environment.
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TABLE 41-3. SITE 41 CAMP GEIGER DUMP
DETECTED TARGET ANALYTF..S
SEDIMENT SAMPLES

DATE

PARAMETER
CHROMIUM

41SEI 41SE2 41SE3 41SF..4
1/8/87 118187 118187 118187

2.66 1.77 l.g6 5.09
<1.31 1.36 1.57 3.74CHROMIUM(+6)

LEAD 12.1 4.89 <3.49 <4.63

OIL & GREASE 208 111 40 159

PHENOLS

2,4,6 TNT

<0.066 <0.066 0.081 0.118

<0.00341 <0.00345 O.0O459

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

Note: There are no NC soil standard.

Source: ESE, 1990.

0.357
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3.12.4 RECONNENDATIONS

The existing monitoring well network is located along the margins of this

disposal area and have identified a wide range of contamination (low level)

directly related to the variety of materials which have been deposited in

this landfill. At this time, it is recommended that this AOC be investigated

in detail utilizing the following techniques: review of available aerial

photography, geophysical surveys to determine specific disposal features

within the landfill, soil gas to preliminary ,mp VOC or petroleum hydrocarbon

contamination, soil sampling in and around specific disposal features

(possibly including installation of test trenches/pits), installation of

additional monitor wells, and collection and analysis of extensive soil and

sediment samples. All these data are required to adequately characterize the

contaminant status so that a Risk Assessment can be conducted to evaluate the

potential risk to health and the environment. In addition, the F$ must have

detailed information to evaluate the most effective remedial alternative

required to treat the wide variety of wastes present at this AOC. Explosive

Ordnance Demolition (EOD) activities must be included in any proposed effort

as records show that unexploded grenades and mortar shells are buried in the

filled areas.
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3.13 SITE 45 CAMPBELL STREET UNDERGROUND FUEL STO_&GE ARF

3.13.1 SIT BACKgrOUND

The Campbell Street underground aviation gas (Avgas) and adjacent JP fuel

farm at the air station is located at the intersection of Campbell and White

Streets (JP fuel farm) and approximately 250 feet east of White Street

(Avgas) (PWDM Coordinates 23, 013-14/P13-14). The two storage areas are

close together and are considered one site AOC (Figure 45-1). The

underground Avsas storage area is approximately 40,000 square feet; the JP

fuel farm covers approximately 6 acres. The underground tank or tanks leaked

at the Avsas storage area during 1978. At the JP fuel farm, extensive

leakage from underground connecting lines was discovered in approximately

1981. The southeastern one-third of the area (approximately 2 acres) was

affected by the leak in the connecting lines. The most recent leaks from the

underground pipes involved JP-4 and JP-5 fuel. These pipes have been

replaced with an above-ground system in which leaks can be.readily detected.

Spill estimates of JP fuel are more than 100,000 gallons and possibly up to

600,000 gallons. This estimate is based on the assumption that the soils

overlaying the groundvater vere saturated vith fuel over approximately 2

acres. Using approximately 20 percent porosity and 5 feet to groundwater,

600,000 gallons of fuel may have been involved. An oil--aster separator has

been installed on the south boundary of the fuel farm, vhlch typically

contains a substantial mount of fuel. It is estimated that approximately

200 to 300 gallons of Avgas vere involved in the underground tank(s) leakage.

A geologic cross section of Site 45 is presented in Figure 45-2. The cross

section is dran on an east-vest line (Figure 45-3). The site is underlain

by dipping layers of silty sand, clayey silt, clay, and sand. The surface of

the shallow groundvater at this AOC cuts across these dipping strata at

depths ranging from 2.64 to 6.96 feet below land surface. The groundwater

contour map (Figure 45-4) indicates that shallow groundwater flows to the

southeast, with a gradient of approximately 0.004 re/ft.
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3.13.2 SITE INVESTIGATION

GROUNDWATER

Four shallow groundwater monitoring wells were installed as part o the

groundwater investigation at Site 45. Three wells were installed in 1984 and

one new well was installed in 1986. Well 45GWl was placed in the .southwest

corner of the site in an area known to contain POL seeps. Well 45GW2 was

placed on the north side of the site. Well 45GW3 was located east of the

site and Water Supply Well 131 (45GW4). In addition to the three monitoring

wells, Supply Wells 131 (45GW4) and 4140 (45GW5) were sampled in 1984. In

1986 a fourth monicorlng well was installed south of the fuel farm. When

his monitoring well was sampled in 1986 and 1987, it was designated as

45GW4. In he table hal presents the analytlcal results, the 45GW4 August

1984 sample was collected from Supply Well 131; the 45GW4 1986 and 1987

samples were ollected from the ne monitoring well. The groundwater samples

were analyzed for the following target analytes:

o Lead

o Oil & Grease (O&G)

o Volatile organic compounds (VOC)

o Ethylene dibromide (EDB) (1986/87 only)

o Xylene(1986/87 only)

Appendix A contains a complete listing of all target analytes. Table 45-1

presents the analytical results for all those target compounds identified

over the applicable method detection limits. Of the target analyces, only

O&G was detected in all four wells. O&G was also detected in the water well

samples collected in 1984. This confirms thac O&6 is a contaminant of

concern at Site 45 as well as throughout all of Camp Lejeune.

Lead was detected in one well (45GW1) located west of the JP fuel farm. Two

VOWs were detected: chloroform (45GW2) and Trans-l,2-dichloroethene (45GW1

and 45GW4). The occurrence of these compounds may be attributed to the use

of decreasing solvents at the tank farm.

3-132



TABLE 45-1. SITE 45 CAMPBELL STREET FUEL FARM AND MCAS (Page 1 of 2).
AIR FIELD RAPID REFUELING AREA
DETECTED TARGET ANALYTES
GROUND WATER SAMPLES

DATE

PARAMETER

NCGW 45GWI 45GW! 45GWI 45GW2 45GW2 45GW2 45GW3 45GW3 45GW3
STANDARDS 7/16/84 8/1/84 12/8/86 8/1/84 8/1/84 12/8/86 8/1/84 8/1/84 12/8/86

LEAD

OIL & GREASE

CHLOROFORM
T-1,2-DICHLORO-
ETHENE

50 73.6 <50 <27 <50 NA <27 <50 NA <27

NONE 2000 4000 2000 22000 <900 2000 2000 1000 2000

O. 19 <0.5 NA <1.6 <0.4 NA 1.9 <0.5 NA <1.6

70 <0.8 NA 2.2 <0.6 NA <1.6 <0.8 NA <1.6

NA not analyzed

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

Source: ESE, 1990.



TABLE 45-I. SITE 45 CAMPBELL STREET FUEL FARM AND MCAS (Page 2 of 2).
AIR FIELD RAPID REFUELING AREA
DETECTED TARGET ANALYTES
GROUND WATER SAMPLES

DATE
NCGW 45GW4 45GW4 45GW4 45GW4 45GW$

STANDARDS 8/I/84 $/I/84 12/8/86 315/87 $/I184

PARAMETER
LEAD 50

OIL & GREASE NONE

CHLOROFORM
T-I,2-DICHLORO-
ETHENE

NA not analyzed

<50 NA <27 <’27 <.50

2000 <I000 2000 2000 I000

<0.5 NA <1.6 <1.6 <0.5

<0.$ NA 1.9 <I,6 <0.$

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

Source: ESE, 1990.
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SURFACE WATER

Two surface water samples were collected (Figure 45-1) from the drainage

ditch on the south side of Site 45 in December 1986. The samples were

analyzed for the same target ompounds as the groundwater samples. Listed

below are those target compounds that were identified above detection limits.

Concentration (u/L)

O&G 600 lO00

Benzene 1.4 <l

Low levels of benzene were detected in the sample taken hydraulically

downstream at the JP fuel farm. This may be attributed to fuel related

compounds leachlng out of the soils around the fuel farm.

SEDIMENT

Two sediment samples were collected from the drainage ditch on the south side

of the site (Figure 45-1) in December 1986. These samples were analyzed for

lead and O&G. Listed below are the analytical results.

Concentration (uIz)

O&G 12000 1810

Lead 234 36.1

Lead was detected in sample 45SE1 directly adjacent to the JP fuel farm, and

also in the other sediment sample. Relatively high levels of O&G were

identified in both samples. These data suggest that the discharge of fuel

into the ditchhas occurred.

3.13.3 StHMARY AND CONCLUSIONS

The gradient for the shallow groundwater is one of the lowest recorded at any

of the Camp Lejeune AOCs. As a result, the potential for horizontal

migration of contaminants is low. The groundwater has shown evidence of the

presence of lead, O&G, and VOCs. These contaminants are more likely
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attributed to the large quantity of fuel spilled rather than the migration of

contaminants. Periodic discharge of contamination from the shallow

groundwater into the surface drainage ditch has been documented by the

chemical character of the surface water and sediment samples. The O&G

identified in the supply wells may or may not be attributed to the release of

fuels into the environment of Site 45 because O&G seems to be a facility wide

problem.

3.13.4 RECOHMENDATION$

Documented releases of various fuels at Site 45 strongly suggest that free

product may be floating on the groundwater surface. Prior to initiation of

detailed field investigations to determine the extent (vertical and.

horizontal) of the dissolved contamination within the groundwater and soils,
a free product recovery system should be installed. In order o provide

adequate data to allow a Risk Assessment to be conducted, a program

consisting of wells (shallow and deep) and soil samples should be initiated.

Following determination of potential risk to health and the environment, an

FS should be conducted to select the appropriate remedial technology.
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3.14 SITE 48 MCAS MERCURY DUMP

3.14.1 SITE BACKGROUND

The MCAS Mercury Dump (Figure 48-I) is located on Longstaff Road next to

Building 804 (PWDM Coordinates 23, DI7/EI7). The disposal area was utilized

from 1956 to 1966 and covers a 100- to 200- foot wide corridor extendlng from

the rear of Building 804 (photo lab) to the edge of the New River. These

dimensions correlate with an area of approxlemtely 20,000 square feet.

Metallic mercury was periodically drained from the delay lines of the radar

units and disposed of at this AOC. Approximately one gallon per year of

mercury was deposited over a 10 year period, amounting to more than 1,000

pounds total. The best information available indicates that the material was

carried by hand and dumped or buried in small quantities at randomly selected

spots,

3.14.2 SITE INVESTIGATION

SOIL

Four hand-augered soil borings to the water table were performed in August

1984. Five soil samples were collected from materials at the soil and

groundwater interface (Samples 48S1 through 48S4, 2 samples from 48S1) and

analyzed for mercury. Mercury was found in all five soil samples at the

following concentrations:

Concentration (m/kg)

48S1 0.02, 0.03

48S2 0.02

48S3 0.02

48S4 0.009

SEDIMENT

Four sediment samples were collected in the marsh area to the north of

Building 804 (48SE1 through 48SE4) in August 1984. Mercury was found in all

four sediment samples in the following concentrations:
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SIJDJLL Concentration (m/ke)

48SEI 0.02

48SE2 0.02

48SE3 0.03

48SE4 0.02

3.14.3 SUHHARY AND CONCLUSIONS

The presence of mercury in the soil and in the sediments of the marsh

suggests that mercury has migrated to the surface water system via the

shallow groundwater. Correlation between mercury levels in solid media and

levels in the groundwater and surface waters can not be made with existing
data. The solubility of metallic mercury is approximately 25 ug/L, at 25"C,
although this may increase due to chlorine or hydride complex formation under
the proper environmental conditions. The biological transformations of

mercury in the aquatic environment (water and sediment) are complex and can

enhance bioaccumulation in the food chain.

No additional sampling took place at Site 48 in 1986 or 1987 since the

presence of mercury attributable to prior disposal practices at this AOC was

confirmed in the 1984 investigation.

3,14.4 RECOHINDATIONS

Although low levels of mercury were detected in the solid environmental media
at this AOC, the toxicity of mercury and its tendency to bioaccumulate
indicate that Site 48 represents an environmental hazard. Recommended

eforts should include detailed soil sampling and analysis within and

adjacent to the corridor of disposal. Similarly detailed sediment sampling
should be conducted in the adjacent marsh. Groundwater monitoring wells

should be installed to determine if mercury has affected the groundwater.

Because of potential bioaccumulation effects, sampling of aquatic and benthic

organisms within the New River adjacent to Sice 48 is warranted. All

environmental data collected should be utilized in a Risk Assessmen,
followed by an FS.
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3,15 SITE 54 CRASH CREW FIRE TRAINING BURN PIT

3.15.1 SITE BACKGROUND

This 1.5 acre site within HCAS New River is located adjacent to the southwest

end of Runway 5-23 near Building 3614 (PWDM coordinates 23, 024-25/P24-25)

(Figure 54-1). This AOC is believed to have been used in the mid-1950s or
crash crew training. Contaminated fuels (principally JP-type and possibly

leaded uels) and waste fuels were used in the training exercises.

Originally the training was conducted on the ground surface with the area

surrounded by a berm. Later a burn pit was used which was lined in

approximately 1975.

A geologic cross section (Figure 54-2) was drawn on a northwest-southeast

line (Figure 54-3) and shows the site to be underlain primarily by silty sand

and silty gravelly sand, with discontinuous layers of coarse sand and clay.

The surface of the shallow groundwater lies within the silty sand and coarse

sand units at depths ranging from 0.8 to 10 ft below land surface. The

groundwater contour map (Figure 54-4) shows that shallow groundwater 1ow is

toward the drainage ditch along the southwest side of the site, with a

gradient of approximately 0.037 ft/ft.

3.15.2 SITE INVESTIGATION

GROUNDWATER

One shallow monitoring well was installed during the initial site

investigation in 1984. Groundwater samples from the shallow well (54GWl) and

Supply Well 5009 (54GW2) were collected and analyzed for: cadmium, chromium,

lead O&G, VOCs, and totalphenols. Appendix A presents a detailed listlng

of all target analytes and their abbreviations. Analytical results for the

target analytes detected above method detection limits are presented in Table

54-I. The July 1984 results indicate that chromium, O&G, and phenols were

detected in Well 54GW1, but only phenols were detected in the Supply Well

5009 (54GW2). No VOCs were detected in either of the 1984 samples.

Two additional shallow monitoring wells (54GW2 and 54GW3) were installed

during the 1986 investigation, one upgradient and one downgradient of the
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TABLE 54-I. SITE 54 CRASH CREW FIRE TRAINING BURN PIT
DETECTED TARGET ANALYTF
GROUND WATER SAMPLES

NC OW 54OWl 54WI 54W2 540W2 54GW2 54GW3 54GW3
DATE STANDARDS 7/16/84 12/l 1/86 7/16/84 12/I0/86 3/5/87 12/I0/86 3/5/87

PARAMETER
CHROMIUM 50 60 I0.7 <$ 67.9 28 23.9 32
CHROMIUM(+6) NONE NA <10 NA 14.6 45.9 <10 12.
LEAD

OIL & GREASE

PHENOLS

5O

NONE

NONE

<40

1000

<27

3OOO

4

<40

<9OO

2

<27 27

lO00

<27

2OOO

<27

2OOO

All units in micrograms per liter (uglL), this approximates parts per billion (lb).

Source: ESE, 1990.
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existing monitoring well. Samples were collected from these two new wells

and the existing shallow well and analyzed for the following target

compounds:

o Cadmium

o Chromium

o Hexavalent Chromium

o Lead

o Oil & grease (O&G)

o Volatile organics (VOC)

o Total phenols

o Xylene

o Methyl ethyl ketone

o Methyl isobutyl ketone

o Ethylene dibromide

Appendix A presents a detailed listing of all target compounds and their

abbreviations.

Table 54-1 presents the analytical results from the December 1986 and March

1987 sampling effort. It should be noted that the 1986 and 1987 analytical

results for Monitoring Well 54GW2 represents the upgradient shallow

monitoring well and not Supply Well 5009 which was sampled in 1984.

The December 1986 and March 1987 results indicate that the samples collected

from upgradient Well 54GW2 contained both total chromium and hexavalent

chromium. The semple collected in March 1987 also contained a quantifiable

amount of lead (27 ug/L) below North Carollna’s Groundwater Standard. At

least one of the samples collected from downgradient monitoring well 54GW3

also contained levels of chromium and hexavalent chromium. O&G was

.documented in each of the samples collected with concentrations ranging from

1000 to 3000 ug/L.

The groundwater sample collected from Well 54GW1 contained the same compounds

as in the 1984 sampling effort, chromium, O&G and phenols. None of the
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groundwater samples collected during the 1986/87 sampllng investigation
contained VOCs.

SURFACE WATER/SEDIMENT

Three surface water and sediment locations along the drainage ditch southeast

and southwest of the pit were sampled during the December 1986 sampling
effort (Figure $4-I). The surface water samples were analyzed for the same

target compounds as the groundwater samples. The sediment samples were

analyzed for the ollowing analytes:

o Cadmium

o Chromium

o Hexavalent Chromium

o Lead

o 0i1 & grease (O&G)

o Total phenols

o Ethylene dibromide

The analytical results indicate that total phenols at a concentration of 3

ug/L were deeced in the surface water sample (4SW1) collected from the

ditch along the southeast side of the site. Because this was the only target

analyte deected in any of the surface water samples, a separate table has

not been prepared.

Analytical results for the three sediment samples are presented in Table 54-

2. All three of the samples contained chromium, O&G, and total phenols. The

two upstream samples also contained lead. None of the samples contained

VOCs.

SOILS

During the 1984 investigation, nine soil borings were hand augered around the

burn pit area to visually determine if contamination of the shallow

groundwater underlying the site had occurred. The results of the soll boring

investigation indicate that contamination by waste POL underlies the site to

the east and southeast of the burn pit, as evidenced by a fuel odor detected
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during augering in these areas. In addition during periods o high rainall,

quantities of waste POL have been observed to seep from the ground into the

drainage ditches.

3.15.3 SUIY AND CONCLUSIONS

The samples collected from Wells 54GW1 and 54GW2 contained concentrations of

chromium in excess o North Carolina*s Groundwater Standards for this metal.

The state does not have a separate standard for hexavalent chromium.

Although the surface water samples did not contain any significant

concentrations of the target analytes, the sediment samples did contain two

metals, phenols, and O&G. The presence of O&G is consistent with the

findings of the groundwater samples.

The immediate human health concern at this site is the status of the nearby

Water Supply Well 5009. The existing data do not indicate that degradation

of this potable supply has occurred as a result of the activities at the fire

training pit. However the existing database does suggest that lo-level

contamination does exist in the shallow groundwater, soils, and sediments.

3.15.$ RCOIATION$

Detectable levels of contamination have been identified at Site 4. However,

most of the contaminants are of low toxicity. Rather than expending

considerable resources to accurately define the volumes of contaminated soil,

sediment, and groundwater,.it may be more productive to conduct a Risk

Assessment to determine i low levels of low toxicity substances pose a

threat to health and the environment. If an unacceptable risk is identified,

additional environmental sampling to support the FS process would be

required.
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3.16 SITE 68 RIFLE RANGE DUMP

3.16.1 SITE BACKGROUND

The Rifle Range Dump (Figure 68-i) is located west of Range Road

approximately 2,000 feet west of the Rifle Range water treatment plant, and

800 feet east of Stone Creek (PWDM Coordinates 16, H6-8/ 16-7). This 3 co 4

acre area was used as a disposal site for various types of wastes including:

garbage, building debris, waste treatment sludge, and solvents. The fill

lies within a 30 to 40 acre area hat showed, in aerial photographs, signs of

previous disturbance. However this disturbance may be related to logging

activities. The depth of the fill area is approxlmately 10 eet, and the

amount of material deposited has been estimated to be 100,000 cubic yards.

An estimated 2,000 gallons of waste solvents were reportedly deposited.

This currently inactive landill was utilized as a disposal facillty for a

period of thirty years from 1942 to 1972. The major concern is the potential

for waste solvents to affect the groundwater quality beneath the site and

stems from the appearance of organic compounds identified in the potable

supply wells RR-45 and Pq-97. Even though these wells are located upgradient

from the site ic was suspected that continuous pumping of the well may have

drawn contaminants to the wells.

The site topography is variable with elevations ranging from 50 feet msl to

the east to 5 feet msl to the northwest. The slope of the site is to the

northwest toward Stone Creek. The soils at the Rifle Range Dump are

primarily sandy and favor rapid infiltration of surface precipitation. There

is however, evidence that surface water runoff does occur in a northwest

direction coward Stone Creek.

The site is underlain by sharply dipping layers of silty sand, silty clayey

sand, sand, and sandy clay (Figures 68-2 and 68-3). The surface of the

shallow groundwater lies within the silty sand at depths ranging from 4.83 fc

and 16 fc below ground surface. Groundwater occurs through primary features

such as pore spaces between the sand particles. The shallow groundwater flow

is in the direction of the topographic slope (northwest) Coward SCone Creek
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(Figure 68-4). The groundwater flow gradient has been measured to be

approximately 0.016 ft/ft to the northwest.

3.16.2 SITE INVESTIGATION

GROUNDWATER

Three monitoring wells (Figure 68-1) were installed around the landfill in

1984. Well 68GW1 is located on the upgradient side of the disposal area

between the filled area and Supply Wells RE-45 and aR-97. Well 68GW2 is

located on the dongradlent (northern) side of the fill area between the

fill and Stone Creek. Well 68CW3 is also located downgradient of the fill
area (west) between the fill area and Stone Creek. These monitoring wells

and the Supply Wells RR-4$ (68GW4) and ILq-97 (68CW5) were sampled as part of

the 1984 investigation. The groundwater samples were analyzed for VOCs.

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

abbreviations. The analysis of these samples did not identify any of the

compounds of concern in any of the five wells that were snpled.

The shallow monitoring wells (68GW1, 68GW2 and 68GW3) were resampled as part

of the investigation performed in November 1986. These samples were analyzed

for the same analytes as in the 1984 sampling effort. The 1986 sampling

effort did not detect any of the compounds of concern.

3.16.3 SUIqMAgY AND CONCLUSIONS

The results of the two rounds of sampling indicate that contaminants, if

present, are not migrating from the fill area via the shallow aquifer. This

information would also indicate that the VOCs identified in the supply wells

are no longer present at detectable levels. The source of the VOCs detected

in 1981 has not been identified. The fact that the shallow monitor wells do

not contain any of the target analytes may suggest that the one time presence

of the VOCs in he deep supply wells may be related to laboratory artifacts

or use of minor quantities of degreaslng solvents in the immediate vicinity

of the wells.
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3.16.4 -COINDATIONS

It is reconended chaC the supply wells be monitored on a quarterly basis co

ensure acceptable water quality is nintained. Additionally the shallo

monitoring ells should be sampled on a yearly basis to insure that

contaminants do not begin to migrate from the fill area. No other

investigative eforts are warranted.
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3.17 SITE 69 RIFLE RANGE CHEMICAL DUMP
3.17.1 SITE BACKGROUND

The Rifle Range CheNical Dump (Figure 69-1) is located approxlmately 9,000
feet east of the intersection of Range Road and Sneads Ferry Road, north of

Everett Creek (PWDM coordinates 16, LI4- 15/ MI4- 15). The site is an

estimated six acres in size, containing approximately 93,000 cubic yards of

material. Available records indicate the site was active from the early

1950s until 1976. It is reported that the site was utillzed as a disposal
area for all chemical wastes generated on the base. The list of materials

disposed of at the site include the following materials: pentachlorophenol,
DDT, Trichloroethylene, malathlon, diazinon, lindane, gas cylinders, HTH,
PGBs, drums that appeared to contain training agent consisting of

chloroacetophenone (CN) gas, all other hazardous materials generated or used

on the base, and chemlcal agent test kits for chemical warfare, which contain

no agent substances. The dlsposal of material was conducted in trenches or

pits which were between 6 to 20 eet deep. At least twelve diferent

disposal events have been documented.

The AOC is primarily underlain by silty sand and sandy clay, with

discontinuous layers of clayey sand, sand, sandy silt, and clayey silt.

Figures 69-2 and 69-3 are geologic cross sections of the site. Figure 69-4
depicts the areas through which these cross sections were dran. The shallow

groundwater occurs primarily within the silty sand at depths ranging from

2.11 to 20.24 feet below land surface. The groundwater contour map (Figure
69-5) indicates that groundwater flow beneath the site is broken by watershed

boundaries. Groundwater northwest of Wells 69GWI and 69GW4 flows to the

northwest and the groundwater south of these wells flows to the southeast.

Additionally, s water shed boundary exists between ells 69G1 and 69G2.

This divide runs in a northerly direction causing groundwater flow

an easterly direction east of 69GW2 and a westerly direction west of this

well. Typical groundwater gradients beneath this site average 0.032
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3.17.2 SITE INVESTIGATION
GROUNDWATER
Eight groundwater monitoring wells were installed as part of theinvestigation in 1984. Figure 69-1 shows the location of these wells.Wells 69GW1 and 69GW2 are located south and down gradient of the disposalarea. Wells 69GW3 and 69GW4 are located east of the disposal area. Wells69GW5, 69GW6, and 69GW7 are located north of the disposal area. Well 69GW8is located west of the site. The groundwater samples collected during Julyand August 1984 were analyzed for the following target compounds:
organochlorlne pesticides, PCBs, pentachlorophenol, VOCs, mercury, andresidual chlorine. Table 69-1 lists those analytes thac were detected atlevels greater than the method detection limit.

The samples collected during December 1986 were analyzed for the same targetanalytes plus.the following additional compounds: tetrachlorodioxin, xylene,methyl ethyl ketone, meChyl isobutyl ketone, and ethylene dibromide. Theresults of these investigations shoe that the groundwater contains highlevels of VOCs (Table 69-1).

SURFACE WATER AND SEDIMENTS
Samples of surface water and sediments were collected in the vicinity of thedisposal area. These samples contained detectable concentrations of the samecompounds identified in the groundwater. Tables 69-2 and 69-3 list thosecompounds detected in the surface water and sediment samples collected fromSite 69. These data indicate that the contaminants within the filled areasperiodically discharge into the surface water network.

3.17.3 SUNNARY AND CONCLUSIONS
Contamination at the Rifle Range Chemical Dtunp is extensive. VOCs have beenidentified in all media sampled. In addition pesticides and
pentachlorophenol have been identified in the surface water and sediment atthis AOC. It appears that the contamination detected is concentrated at thesouthern portion of the filled area. This would indicate that most of thedisposal activity may have been conducted in this area. Evidence of the
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DETECTEDTMtGETANALYTES
GOUNDWATEU4PLES

DATE
STANDARDS 711|/84 12118/8 71184 12118/8 7118/84 I1 2118/84 1211|6



TABLE 69-2. SITE 69 RIFLE RANGE CHEMICAL DUMP
DETECTED TARGET ANALYTES
SURFACE WATER SAMPLES

DATE
NC SW 69SWI 69SWI 69SWI 69SW2 69SW2 69SW3

STANDARDS 8/4/84 8/4/84 12/12/86 $/4/84 12/12/86 12/12/86

PARAMETER
iBHC,A
BHC,B
BHC,D
PENTACHLOROPHENOL
BENZENE
CHLOROBENZENE
CHLOROFORM
1,2-DICHLOROETHANE
iT- 1,2-DICHLORO-

ETHENE
ETHYLBENZENE
METHYLENE CHLORIDE
I, 1,2,2=TETRACHLORO=
ETHANE

I,1,2=TRICHLORO

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE

NONE

ETHANE NONE
TRICHLOROETHENE NONE
TOLUENE NONE
VINYLCHLODE

MERCURY
NA: not analyzed.

NONE

0.2

<0.001
0.03
0.2
I0
0.4
2.1
6
0,9

410

<0.6

59

11
15

4
NA
NA
NA
NA

NA
NA
NA

NA

NA
NA
NA
NA

<0.2

Values reported ,,re concentrations in micrograms per liter (ug/L); this

approximates parts per billion (ppb).
Source: ESE, 1990.

0.1)43

0.043
NR
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41
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<0.5
<0.8

10
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1,3

<0.6
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0.056 <0.035

0.18 <0.013
NR

<1
<6
<1.6
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NR
<0.$9
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TABLE 69-3. SITE 69 RITLE RANGE CHEMICAL DUMP
DETECFED TARGET ANAL’FYES
SEDIMENT SAMPLES

69SE4 69SF.5
DATE 12/12/86 12/12/86

PR
DDD,PP’ <0.0129 0.113
DDE,PP’ 0.0188 <0.0224
PENTACHLOROPHENOL 1.190 <0.013

Value.= reported are concentrations in microgram per gram (ug/g);
this approximates parts per million (ppm).

Note: There are no NC sediment smndsrds.

Sours: ESE, 1990.
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contaminants in surface water bodies and sediments would indicate that some

of the buried material is near the surface. If this is the case, any

disturbance of the soils may expose these materials to the atmosphere. This

presents a high risk for direct contact exposure to the contaminants. This

risk is due to the training exercises conducted in the area of Site 69 which

may involve the potential for military personnel to become separated from the

group and to enter Site 69. Signs are posted around Site 69; however, the

area is not fenced. The site includes ponded surface water, open bags of

pesticides, and exposed test kits. Due to the variety of contaminants at the

land surface, exposure routes could include inhalation, dermal contact,

and/or incidental ingestion.

3.17.& RECOM]4EIDATION$

The mixed wastes present at this AOC and its proximity to significant aquatic

environments, represent a high risk to human health and the environment.

Extensive field invesCiSations in elevated levels of protection are required

to determine the location and exact nature of the various waste materials.

It is recommended that this AOC be separated from the remainder of the AOCs

at Camp Lejeune and that a separate RI/FS be conducted. In an accelerated

schedule for site characterization, assessment of risk(s), and selection of

the preferred remedial alternative should be prepared.
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3.18 SITE 73 COURTHOUSE BAY LIOUIDS DISPOSAL
3.18.1 SITE BACKGROUND
The Courthouse Bay Liquids Disposal Area (Figure 73-1) is located on either
side of Courthouse Road approximately 200 feet northwest of Courthouse Bay
(PNDH coordinates 17, I II-12). This AOC was used from 1946 until. 1977.
Available information indicates that disposal activities occurred within a 13
acre area. An estimated 400,000 gallons of waste oil was deposited of in
this area. The waste oil was generated during routine vehicle maintenance.
The oil drained directly onto the ground surface. In addition, approximately
20,000 gallons of waste battery acid was reportedly disposed of in this area.
Waste battery acid was poured into shallow hand-shoveled holes which were
backfilled after disposal.

The area is underlain primarily by silty sand overlying sand and clay with
discontinuous clay and silty clay lenses (Figure 73-2). Figure 73-2 is a
geologic cross section representing the shallow geology of Site 73. This
cross section is dratm in a north-south direction (Figure 73-3).

The surface of the shallow groundwater lies within the siIty sand at depths
ranging from 2038 to 6.58 feet below land surface. The groundwater contour
map (Figure 73-4) indicates that the groundwater flows to the east-southeast
towards Courthouse Bay and a drainage ditch along the eastern side of the
AOC. The groundwater flow gradient is estimated to be 0.012 ft/ft.

3.18.2. SITE INVESTIGATION
GROUNDWATER

Four shallow groundwater monitoring wells were installed as part of the
investigation conducted in 1984. The location of these wells is shown in
Figure 73-1. Well 73GWl is located north of thedisposal areas. This well is
situated upgradient and between the disposal area and Water Supply Well A-5.
Well 73GW2 is located south (downgradient) of the disposal area and
upgradlent of Courthouse Bay. Wells 73GW3 and 73GN4 are east (downgradient)
of the disposal area. A fifth monitoring well (73GN5) was installed during
the investigation conducted in 1986/87. This well is located north of the
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disposal area. The well was installed to provide a background data point

within the shallow aquifer zone. On Table 73-1, Supply Well A-5 is

designated as 73GW5 for the July 1984 sampling effort only. The monitoring

well installed in 1986 and sampled in both ‘january and Hatch, 1987 is also

listed as 73GW5 on Table 73-I. 1e supply well (designated 73GW5 for the

July 1984 sampling effort) was found to be contaminated with low levels of

chloroform, bromodichloromethane, and dibromochloromethane. Therefore, the

1984 analytical results for the supply well are not comparabl to the 1987

data for the monitoring well.

Groundwater samples collected from these wells in .July 1984 were analyzed for

the following target compounds:

o Cadmium

o Chromium

o Lead

o Antimony

o Oil and Grease (O&G)

o Volatile Organics (VOC)

o Total Phenols

Appendix A lists all individual target analytes and their abbreviations.

Table 73-1 presents those compounds that were detected above the method.

detection limits in groundwater samples collected from Site 73.

A second round of sampling was performed in January and Hatch 1987. The same

locations were sampled with the addition of Honltorin8 Well 73GW. The

previous set of target compounds were analyzed with the addition of the

following:

o Xylene

o Hethyl ethyl ketone

o Hethyl isobutyl ketone

o Ethylene dibromide

o Hexavalent chromium

3-174



TAILE "rJ- I. m COtTleliEUYLIUII DIiIIM./,F.
DRIP"rEDTAItGET ANALlr11
OOUNDWATER

DATE
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PAItETEIt

|ROMODICHLOROMETKANE NONE
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,I -DICHLOROETHYLENE 7
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TOLUENE
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0.01 .t
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<1.3

<1

0,7

<1

I0

<3

J

I0
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<1.$

<1.4
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<.?
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<1 <1

<6 I0

S,: E.SE, 1990.
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The sample analyses identiied greater concentrations of metals in 1984 than

were found in 1987. The concentrations of VOCs appear to have changed

significantly from 1984 to 1987. Well 73GW4 contained high levels of VOCs

in 1984; these levels decreased in the samples collected in 1987. This

change may be related in part to the relocation of this well. Well 73G,4 was

moved fro its original location Co allow construction co take place in the

area. 1C is possible thac his well is now located aC the limits of the

contaminant plume.

SURFACE WATER/ SEDINENTS

Surface water and sediments were collected during the invesclgaCion

1986/87. These samples were collected from three locations (Figure 73-1)

offshore in Courthouse Bay. The samples were analyzed for the same

compounds as the groundwater samples. The results of this sampling

identified the presence of cadmium, chromium, lead, phenols, and O&G in the

sediment. Table 73-2 lists the analytical results for the sediment samples.

Chromium was the only compound identified above detection limits in the

surface water. The levels of chromium detected in the surface water are

below he freshwater standard of 50 ug/L and are therefore no of concern.

The target analytes identified in the sediments are similar co chose

identified in the groundwater samples.

3.18.3 SUMNklY MID CONCLUSIONS

Disposal activities aC this AOC have impacted the groundwater beneath he

sloe, and may have also affected the surface water and sediments in

Courthouse Bay. Contaminants may have migrated off-site via groundwater

movement, surface water drainage during periods of high flow, and sediment

transport during periods of erosion. Paso disposal activities aC Site 73 may

not be the only source of the contaminants detected in the surface water and

sediments within the bay. Ic is posslble thac other potential sources in the

bay area have contributed to the detected contaminaclon.

The shallow groundwater beneath the site flows in an easterly direction

toward Courthouse Bay. The groundwater contour map (Figure 73-4) illustrates
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TABLE 73-2. SITE 73 COURTHOUSE BAY LIQUIDS DISPOSAL AREA
DETECTED TARGET ANALYTES
SEDIMENT SAMPLES

DATE
73SE1 73SF.2 73SE3

12/15/86 12/15/86 12/15/86

PARAMETER

01L & GREASE

pHNOLS

<0.406
11.8
8.51

675

0.207

<1.01
53

1510

1.56

0.694
35.9
15.8

314

0.9

Value reported are concentratioes in micrograms per ram (us/g);
approximate parts per million (ppm).

No: There are no NC sediment standards.

Source: ESE, 1990.
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the direction of flow in this area. The shallow aquifer discharges directly

into Courthouse Bay. Hetals and O&G were the most prevalent contaminants

detected. At least one of these analytes were identified in the surface

water, sediment, and groundwater in both rounds of sampling. The

concentrations of contaminants in the groundwater are attributable to past

disposal activities conducted at the site.

The concentrations o metals and VOCs detected in the groundwater decrease

dramatically from 1984 to 1987. While it is possible that this reduction in

the concentrations of metals may be due to natural processes such as

migration and dilution, it is not likely. It is more likely that varying

groundwater levels effect the mobility of the detected analytes.

3.18.4 RECOI4HEI)&TIONS

The current monitoring well network is located at the margins of the area of

know disposal. The low levels of detected contamination may be attributable

to distance to the source areas. The volume of waste liquids known to exist

at this AOC strongly suggest that significant soil and groundwater

contamination exist. Future eorts should include installation of

monitoring wells within known or suspected disposal pits. In addition, a

closely-spaced grid of soil sampling stations should be established to

accurately measure the volume o contaminated soil for Risk Assessment and FS

purposes. The presence o buildings, concrete paving, and parked vehicles

may severely restrict the ability to conduct a detailed environmental

characterization.
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3.19 SITE 74 MESS HALL GREASE DISPOSAL ARE
3.19.1 SITE BACKGROUND
The Mess Hall Grease Disposal Area (Figure 74-I) is located in a wooded area
approximately 1/2 mile east of Holcomb Boulevard in the northeast portion of
Camp Lejeune. The Pest Control Area is located approximately 20 to 50 yards
south of the grease pit and 75 yards east of Supply Well 654. Site 74 is
located at PWDM coordinates 5, N13/O14. The disposal area north o the dlrt
access road is approximately three acres in size. The grease pit measures
135 feet Ions, 30 feec wide, and 12 feet deep. The total size o the Pest
Control Area, has been estimated at 100 feet by 100 feet. Available
information indicates the site was active from the early 1950"s until 1960.
Disposal activities at the site include he placemen of mess hall grease
and some waste food into a pit. Records indicate that there was at leas one
unsuccessful aempt to burn the grease using a more volatile substance. The
material was washed out of the pit in 195& when Hurricane Hazel passed
through the area. Use of the pit was discontinued at this time. No
estimates regarding the quantity of grease disposed of at the site have been
made.

Drums and.pesticide soaked bags were dumped near the grease pit. Detailed
information regarding the contents of the drums is not available. Personnel
involved with disposal of the drums were nor informed of the drum’s contents
or origin. It is speculated that the drums may have contained pesticides
and/or transformer oil containing PCB’s. Best estimates indicate that
approxlmately 500 gallons of pesticides were released from the deposition of
the bags. Approximately 2,200 gallons of pesticides, contained in drums,
were deposited at the site. It is estimated that 1,100 gallons of PCB
containing oil was buried at the site.

Site 74 is underlaln primarily by sand and silty sand. The geologic cross
section, presented in Figure 74-2, illustrates the shallow geology underlying
this site. Figure 74-3 shows the area through which the cross, section was
dran. The surface of the shallow groundwater lies within the silty sand.
The depth to groundwater was measured to be between 2.01 to 12.12 feet below
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the ground surface. The groundwater contour sap (Figure 74-4) shows theshallow groundwater to be flowing east at an approximate gradient of 0.014ft/ft.

3.19.2 SITE INVESTIGATION
GROUNDWATER
Three shallow monitoring wells (Figure 74-1) were installed as part of theinvestigations conducted at thil A. Two of the wells 74GW1 and 74GW2 wereinstalled in 1984. The third well 74GW3 was installed in 1986. Well 74GW1is located within the disposal area. Well 74GW2 is located southeast of thedisposal area, downgradient and between the disposal area and Supply Well654. Well 74GW3 is located northwest and upgradient of the disposal area.This well was installed as part of the second round investigation in 1986/87.

During the investigation conducted in 198& Supply Well 654 was designated74GW3. The sampling efforts conducted in December 1986 and March 1987redesignate 74GW3 as a shallow monitoring well.

The three monitoring wells were sampled during two separate efforts. Thefirst sampling effort was conducted in duly 1984. The second effort wasconducted in December 1986 and March 1987. Table 74-1 presents the
analytical data fro= both the 198 and 1986/87 sampling events. Only thosetarge analytes that were detected above the detection li=its are reported inthe table.

The groundwater samples were analyzed for the following target co=pounds.:o Organochlorine pesticides (OCP)
o Organochlorine herbicides (OCH)
o Polychlorlnated Biphenyls (PCB)
o Tetrachlorodioxin (1986/87 only)
o Volatile organic analysis (1986/87 only)

Appendix A presents a detailed listing of all target analytes and their
abbreviations.
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TABLE 74-1. SITE 74 MESS HALL GREASE DISPOSAL AREADETECTED TARGET ANALYTES
GROUND WATER SAMPLES

DATE

PARAMETER
ALDRIN

DDE,PP’
DDT,PP’

METHYLENE CHLORIDE

NC GW 74GWI 74GWI 74GW2 740W2 74GW3 74GW3STANDARDS 714/84 12/4156 7/4184 12/4186 12/4186 314187

NONE

NONE
NONE

<0.0008
<0.005

0.001
0.007

0.029

<0.006
<0.006

<2.8

NA: not analyzed.

Values reported are concentrations in micrograms per liter (ug/L); this approximates perte per billio (ppb).
Source: ESE, 1990.

74GW3(654)
714184

<2.8

<0.0008
<0.005

NA

O.-.
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Trace levels of DDE and DDT were detected in 1984 in Well 74GW2 located

approximately 200 eet west of the Pest Control Area. The most recent

groundwater data indicate that this well is cross gradient Of the Pest

Control Area. In 1985, only trace levels of aldrin were detected in this

well. The toxicity of aldrin is high, and the detected level (0.029 ug/L) is

well in excess of the 10-6 health risk level of 7.4 x 10-8 ug/L. Trace

Levels of methylene chloride were detected in Well 74GW3 in 1986. This well

was sampled twice as part of the 1986/87 investigation. Hethylene chloride

was not detected in the 1987 data set collected from the well. This may be

the result of a general reduction in contaminant levels due to natural

conditions experienced throughout Camp Lejeune, or may suggest that the level

detected in December 1986 was a laboratory artifact.

SOILS

Two s0il borings were hand augered in the Pest Control Area and three samples

were taken from each boring during an August sampling effort. Results of

these samples are listed in Table 74-2. The analysis indicate that one or

all of the followlng components were detected in each sample taken from the

Pest Control Area: DDD, DDE, and DDT.

3.19.3 SUHHAY AND CONCLUSIONS

The laboratory data indicate that the soils in the Pest Control Area are

contaminated with pesticides. Pesticides have also been identified in

shallow groundwater in Well 74GW2 which is cross gradient from this area. No

monitoring wells are currently dongradient from this area, therefore the

extent of migration cannot be assessed. Contamination within the grease pit

has not been identified.

3.19.4 COI41NDATIONS

The grease pit at this AOC does not appear to contain measurable levels of

contamination. However, the Pest Control Area has been shown to contain

problematic levels of pesticide contamination. Additional groundwater

monitoring wells to detect the extent of the pesticide contamination should

be installed. In addition, a soil sampling grid should be established to
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TABLE 74-2. SITE 74 MESS HALL GREASE DISPOSAL AREADETECTED TARGET ANALYTES
SOIL BORING SAMPLES

74SIA 74SIB 74SIC 74S2A 74S2B 74S2CDATE 8/3/84 8/3/84 8/3/84 8/3/84 8/3184 8/3/84

PARAMETER
DDD,PP’
DDE,PP’
DDT,PP’

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

Note: There are no NC soil slandards.

Source: ESE, 1990.
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determine the volume o contaminated soll which may require remediation, as

determined by a Risk Assessment.
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3.20 SITE 75 MCAS BASKETBLT. COURT SIT
3.20.I SITE BACKGROUND
The MCAS Basketball Court Site (Figure 75-I) is located at PWDM coordinates
23, 08-8/P8-9, along the north side of Curtis Road. This AOC was reportedly
a drum burial area that was used on at least one occasion in the early
1950s. The excavation as seen in an aerial photograph, was an oval shaped
pit approximately 90 feet long by 70 feet wide and was sufficiently deep to
have cut into the groundwater table. An estimated 75 to I00 55-gallon drums
were placed in this pit. The drums reportedly contained a chloroacetophenone
tear gas solution used for training. Additional organic chemicals such as:
chloroform, carbon tetrachloride benzene, and chloropicrin may have been
present in the solution. Degradation of the drums could have resulted in the
release of the suspected materials into the groundwater. This was of
particular concern due to the proximity of several water supply wells in the
area two of them being within 500 feet of the a11eged disposal site.

This AOC is underlain by dipping layers of silty sand, silty-clayey sand, and
clay (Figure 75-2). The geologic cross section for this site is dran on a
line from west to east (Figure 75-3). Shallow groundwater lies between 2.37
and .87 feet below the land surface. Groundwater measurements taken from
the five monitoring wells installed at this AOC indicate that groundwater
flows radially northward from Well 75G3 and then east towards Site 76
(Figure 75-4). The gradient of the shallow groundwater is approximately
0.009 ft/ft to the east paralleling Curtis Road.

3.20.2 SITE INYESTIGATION
Prior to installatlon of shallow monitoring wells, a geophysical survey
consisting of electromagnetic (EM) conductivity and metal detection
techniques, was conducted on a grid system throughout this AOC. Areas
specifically identified in aerial photography as containing drums were
surveyed in detail. No signals representative of buried meta111c objects
were identified.
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GROUNDWATER

Three shallow groundwater monitoring wells were installed for the first round

of sampling in 1984. These wells (75GW1, 75GW2, and 75GW3) in addition to

three Water Supply Wells (75GW4, 75GW5, and 75GW6) in the site vicinity were

sampled in July 1984. The locations of these wells are shon in Figure 75-2.

ALL six well samples were analyzed for VOCs only. No target compounds were

detected in these samples.

A second round of sampling, performed in November 1986, consisted of

resampling the three shallow groundwater monitoring wells. These samples

were analyzed for VOCs, chloropicrin, and tetrachlorodloxin. None of the

target analytes were detected in these samples.

3.20.3 SUMMAgY KNI) CONCLUSIONS

Since none of the target analytes were detected in the samples, it is

unlikely that the groundwater in this area has been affected. The area-was

also subjected to a geophysical survey which failed to detect any buried

objects. These factors suggest that a threat to local groundwater does not

exist.

3.20.4 COMI4IDATION8

No contamination in this area has been documented and a geophysical survey

performed in the site area did not reveal the presence of any buried objects.

In addition, the water supply wells, which are the primary environmental

concern at this AOC, showed no sign of contamination. It is recommended that

no further investigation be performed.
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3.21 SITE 76 MCAS CURTIS ROAD SITE
3.21.1 SITE BACKGROUND
The MCAS Curtis Road Site is located in the vicinity of PWDM coordinates 23,L10/M10/N10, along the north side of Curtis Road (Figure 75-1). The precise
location of the site is unknown, and two possible locations have been
identified based on interviews and aerial photography. This alleged d.upsitewas reportedly used as a drum disposal area on two occasions in 1949. The
estimated area of the disposal unit is 1/4 acre and approximately 25 to 75
55-gallon drums were allegedly involved. It is believed that the drums
contained a chloroacetophenone tear gas agent similar to that allegedly
buried in the HCAS Basketball Court Site (Site 75). Potential contaminants
are chloroform, carbon tetrachloride, benzene, and chloroplcrin.

The geohydrology for this area was described with Site 75 HCAS Basketball
Court Site (Section 3.19.1).

3.21.2 SITE INVESTIGATION
Prior to installation of the shallow monitoring wells, a geophysical survey
consisting of electromagnetic (EM) conductivity and metal detection
techniques, was conducted on a grid system throughout this AOC. Areas
specifically identified in aerial photography as containing drums were
surveyed in detail. No signals representative of buried metallic objects
were identified.

GROUNDWATER
Two monitoring wells were installed for the first round of sampling in 1984,
both were located at the center of the potential locations identi1ed for the
disposal area. These shallow groundwater monitoring wells were designated
76GW1 and 76GW2. The two wells were sampled, in July 1984, and the samples
were analyzed for VOCs. None of the Carget analytes were detected in these
samples.

A second round of sampling was performed in November 1986. Both wells were
sampled and analyzed for VOCs, tetrachlorodioxin, and chloroplcrin. Again,
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none of the target analytes vere detected in the samples.

3.21.3 SUMMARY CONCLUSIONS

No target analyCes were detected in the first or second rounds o sampling.

This indicates chac the alleged disposal is not currently contributins
contaminants to the area surveyed. A seophysical survey was performed in and

around the site area, and no buried objects were detected. This information

strongly suggests chaC there are no buried drums of waste in the area. It is

possible that the pits were staging areas and the drums were subsequently

moved.

3.21.4 RECOMMENDATIONS

No further investigations at this AOC is recommended.
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3.22

3.22.1 SITE BACKGROUND
The MCAS (H) Officers" Housing Area site is located on the west bank of theNew River (Figure A-I). hls area was identified during the second round ofsampling conducted in 1986, Waste was identified eroding out of a cut bankalong the New River in the vicinity of an officers" housing area. Thenmterials were tentatively identified as hospital wastes. Various hospitalwaste materials were noted, including hypodermic needles and vials of whitepowder which were believed to contain a chlorine based substance. Noinformation was available regarding the volume of the waste or the mode ofdisposal.

The site is underlain by clay at the surface, followed by layers of siltysand, sand, and returning to silty sand. Figures A-2 and A-3 illustrate ageologic cross section of the area. The shallow ground water surface at thisAOC lies within the upper silty sand and sand at depths ranging from 7.68 to11.10 feet below land surface. Shallow groundwater flows east towards theNew River at a gradient of approximately 0.019 ft/ft (Figure A-4).

4.22.2 SITE IlCv’ESTIGATION
GROUNDWATER
Two shallow monitoring wells (Figure A-l) were installed in this area, AGW1and AGW2. They were sampled twice, once in December 1986 and once in March1987. Both sets of samples were analyzed for free chlorine, O&G, and YOCs.Very low concentrations of O&G were detected in the March 1987 groundwatersamples, but not in the December 1986 samples. None of the other targetanalytes were detected in the groundwater samples.

SURFACE WATER
One surface water sample (Figure A-l) was taken from the New River inDecember 1986. It was analyzed for free chlorine, O&G, and VOCs. None ofthe target analytes were detected in this sample.
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SEDIMENT

One sediment sample was taken at the same time and at the same location as

the surface water sample. It was analyzed for O&G content only. The O&G

concentration (167 ug/g) is typical of the New River sediments in the

vicinity of Camp Lejeune, and is not attributable to the hospital type wastes

observed in this area.

3.22.3 SUMMARY AND CONCLUSIONS

The only target analytes detected at this AOC was O&G in the surface water

and sediment of the New River. These materials are ubiquitous on base and

are not related to the material observed at this AOC.

3.22.4 RECOMMENDATIONS

No further action iS recommended for this area. No significant contamination

was noted in the area and the waste materials that were identified in this

site are not "hazardous wastes".
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DOC.No.:CLEJ-00214-1.02.09/01/90

TARGI:::I- ANALYTES AND ABBREVIATIONS

Cd
Cr
Pb
Sb
O&G
VOC

T. Phenols
OCP
OCH
DDT-R
EDB
TCDD
PCB

Ordnance
PCP
Hg

Cr+6
Xylene
MEK
MIBK

cadmium
chromium
lead
antimony
oil and grease
volatile organic compounds
total phenols
organochlorine pesticides
organochlorine herbicides
o,p- and p,p’-isomers of DDD, DDE, and DDT
ethylene dibromide
tetrachlorodioxin
polychlorinated biphenyls
TNT, DNT, RDX, and white phosphorus (WP)
pentachlorophenol
mercury
hexavalent chromium
o, m, and p.- isomers
methylethyl ketone
methyl isobutyl ketone

Concentrations of all constituents are in parts per billion.



[METALS AJ

NC NC

GROUNDWATER SURFACE WATER FEDERAL
STANDARDS STANDARDS MCL

FEDERAL
MCLG

Arsenic 50 50 :i".:: 50 ":i’: :

Cadmium 5 2 10 5
Chromium 50 50 50 ’i. 100
Copper 1000 15
Lead 50 25 50
Nickel 150 50
Selenium 10. .....i -.!10 iiiil.i!....10ii/;.!ii ... . 50111
Zinc 5000 50

ETALS B

Arsenic

Lead 50 25 50
Mercun/ 1,1

Nickel 150 50
Zinc 5000



VOLATILE ORGANIC COMPOUNDS
(voc)

NC NC
GROUNDWATER SURFACE WATER
STANDARDS STANDARDS

FEDERAL
MCL

FEDERAL
MCLG

Acrolein
Acrylonltrile

Bromomethane
Bromodlchloromethane
Bromoform
Carbon Tetrachlorlde
Chlorobenzene
Chloroethane
Chloroform
Chloromethane ...
Dibromochloromethane
Dichlorodifluoromethane :;:.i. ;: :!"..,; i::
1,1-Dichloroethane

1,1-Dichloroethylene
T-1,2-Dichloroethene

0.19

1,2-Dichloropropane 0.56
Cis-1,3-dichloropropene.;i:;.::.:;;:::: : ...:!::;i/:. :.
T-1,3-dichloropropene
Ethylbenzene .... .:-!:::.;ii:::i:.I:::.... 29Methylene Chloride 5
1,1,2,2-Tetrachloroethane .:.. .: .:..:/::..::.: .:i:::i;i::i!iiii:ii:i.::.. ;:.
Tetrachloroethene
I ,I ,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Toluene

7

1000

5

200

0

2000



Aldrin
a-BHC
b-BHC
d-BHC
g-BHC,
Chlordane
4,4’-DDD
4,4’-DDE
4,4’-DDT ;ii::i..
Dieldrin
Endosulfan
Endosulfan II
Endosu!farLSulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Toxaphene

NC
GROUNDWATER
STANDARDS

NC
SURFACE WATER
STANDARDS

0.002

0.027

0.002

FEDERAL
MCL

0.076 0.004
.!.!i.i :"! :.: ..’!:

2,4,5 T 100 .: 7010 10 10 50DDT-R

o,p-DDT:.... :
P,P’-DDE.

FEDERAL
MCLG



VOLATILE ORGANIC COMPOUNDS
(VOC)

NC NC
GROUNDWATER SURFACE WATER
STANDARDS STANDARDS

FEDERAL
MCL

FEDERAL
MCLG

Vinyl Chloride
2-;Chloroethylvinylether :!.

Xylene

Polychlorinated biphenyls (PCB)
Phenols
Pentachlorophenol

0.015

400 0000

0

2000
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May 3, 1991

Baker Environmental, Inc.
Airport Office Park. Building 3
420 Rouser Road
Coraopolis. Pennsylvania 15108

(412) 269-6000
FAX (412) 269-6097

Cornmanding Officer
Atlantic Division
Nava/Facilities Engineering Command
Building N-26, Nava/Station
Norfolk, Virginia 23511-6287

Attn: Ms. Laurie Boueher, P.E.
Code 1822

Contract N62470-89-D-4814
Navy CLEAN, District III
Site Vlslt Report: Camp Lejeune

Dear Ms. Boueher=

Attached is a copy of the Site Visit Report for the Camp Lejeune MilitaryReservation. If you have any questions or comments, please feel free to ca/1 me orMr. John Mentz at (412) 289-6000.

Sincerely,

BAKER ENVIRONMENTAL, INC.

Project Manager

RPW/rw
Enclosure

ee: Mr. Daniel A. Boueher, P.E. (Code 09A2)





DOC.NoJLEJ-O0216- 1.02-05/03/91

SITE VISIT REPORT

Description: Site Visit to Camp Lejeune, North Carolina

Dates: April 10, I l, 1991

Attending: LANTDIV 09A2 Dan Boucher
LANTDIV 18- Laurie Boucher
Camp Lejeune Stephanie Del Re’ Johnson, Col. Linda Nighthammer, Bob
Lassapal
Baker- John Mentz, Rick Aschenbrenner, Jeff lman

Introductory Meetin

1. Met Stephanie Del Re’ Johnson Base Environmental Coordinator and st’,tff

Brief introduction of Baker personnel, purpose of trip, etc. in EMD (Environmental.
Management Dept.)

Left for site tour Sites 69, 6 and 48 will be included in upcoming RI/FS; Sites 43, 44,63 and 65 are included in upcoming SI; Hadnot Point is site of Interim RemedialMeasure.

Visits to RI/FS Sites

1. Site 69 Rifle Range Chemical Dump

Fenced, readily visible trenches.

Potential for explosives, mustard gas, and "lab waste" exotic (?) chemicals.

Make sure analytical program includes wet chemistry inorganics (which can impact
treatment).

Dioxin breakdown suggested

Analyses unique to explosives will be researched

Additional round of groundwater analytical data should be forthcoming for this site
soon (samples already collected).

Lt. Col. Norman Chandler patrols this area communicate!

Groundwater contours by previous consultant are wrong. They reflect contaminantsin upgradient well. Site is on a watershed divide, likely drains in two directions(surficial there is a ditch on "upgrade" side). Groundwater also likely flows in > 1
direction from the site. Original speculation that this site might have to be expanded(to examine upgradient contaminant source) was dropped a/ter second visit confirmed
physical/surficlal configuration.





EPA apparently requires what Stephanie referred to as "seven point justification" touse PVC, instead of stainless for groundwater monitoring wells. Laurie Boucher hasprovided those requirements to Baker.

2. Site 6 Storage Lots 20l and 203

"Recycling storage and disposal" of wide variety of unknowns, including DDT, pesticides,PCBs. Sites still have material stockpiled (including shredded tires and drums of DDTcontaminated soils); particularly Lot 203. It’s likely that material was also buried inunknown locations. Reviewed field program requirements (first impressions) withLANTDIV. Laurie Boucher recorded this information to incorporate into SOW;subsequently provided a copy to Baker.

Surface Geophysics EM and GPR to define metal and trench/pit existence/locations.
Initially suggested a broad grid, like 200’ centers; Stephanie Johnson later suggestedthat because ofgreat likelihood of burial in Lot 203, in particular, a tighter grid mightbe better there.

EOD unlikely

Soil sampling initially suggest fairly large number borings to water table with 3samples per, but backed off to much reduced number, like 20 or 30 borings, due to highcost ofbroad range ofanalytical requirements.

Diussed possibility ofvarious screening techniques in field.

Surface Water/Sediment Sampling

Drainage channel exiting Lot 203 obviously contaminated, not flowing, butextensive discolored sediment; drums/cans/debris dumped into "ravine along thisdrainage wherever a truck could back to it. Also, obvious washing of similardebris from the site itself.

Groundwater There are a few wells here now, suggested additional number.

3. Site 48- MCAS Mercury (llg) Dump

2-3 Ac area in back of photo lab, grass and a 20-30’ wide strip of trees and brush righton New River shoreline. New River has sport and commercial fisheries and shelllsh.

Series of sediment samples recently collected by ESE along the river to determine ifcontaminant has moved through soils or by erosion/transport into New River.

Small quantities of llg were periodically disposed in shovel-dug holes behind lab. Thefew soil samples collected to date did show ltg.

No wells yet at this site

Preliminary suggestions for RI field program

Series ofsix wells, 2 upgradient 4 downgradient

Soil/sediment samples on grid and in all swales and drainage areas
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Stephanie noted that no one has yet analyzed for "methyl" llg, the mobile form.

Visits to S! Sites (SOW currently in our possession

1. Site 43 Agan Street Dump

Very large; very heavily wooded; areas ofdisposal (mounds) readily visible.

Cost to run geophysics (for clearing lines) would not be cost effective here, given size,density of undergrowth, ready visibility ofdisposal areas.

Program as proposed looks okay.

Specify that all points wells and borings will be sited for this SI along access roadsand trails.

2. Site 44 Jones Street Dump

Larger open (grass and small pines) area with dumped material outslopes.

Expand geophysics called for in SOW.

1 line along "loop trail"

grid in cleared area

(It was later determined that geophysics would not be required for this site inspection.)

Numbers ofsamples okay as proposed.

Make sure wells are at front ofslope ofdumped material, not in dump itself.

3. Site 63 Verona Loop Dump

Expand dump area- its 15-20 Ac, not 3 or 4.

Stephanie Johnson will provide air photos covering this site; Baker to reproduce and
return.

Review number ofwells and borings suggested.

Do include geophysics grid run lines in from road these are necessary for scaling into various surface features trenches, debris areas, trails, etc. also define a siteboundary. (It was later determined that geophysics would not be required for this siteinspection.)

Appeared to be no surface water/sediment sampling points in central portion o/site, asplanned. There is a stream adjacent to the area, however.





4. Site 65- Engineer Area Dump

Includes or is immediately adjacent to what is now a dozer training area.

Part of site with large pile soil and debris and with alleged battery acid disposal area
readily visible.

In general, actual site area bears no resemblance to NUS base map now available.

Disturbed area, with drums, containers, debri- extends well into woods all around, but
without base map, it was impossible to orient. Scale is also off- area is very large.

a Could not estimate numbers of samples required without better map. and orientation.
Drop surface water/sediment samples to: increased number borings by 2 or 3 times.

Ponds exist, but not where shown.

LANTDIV to try to get better site map from NUS

Site will need extensive geophysics. (It was later determined that geophysics would
not be applicable l’or site inspections.)

Discussion/Site Visit Regarding Interim Remedial Measure at Hadnot Pt. Industrial
Area

1. Large industrial with dual volatile and product (gasoline and diesel) problems and plumes.

2. An UST Interim Remedial (pump and treat) Program will be under construction in May.
It will extract groundwater from 2 to 4 wells (4" and 6") at very low pumping rate.

3. Water will be treated via oil/water separator; then air stripper; then to base’s largest (ot" 7)
sewage treatment plants. Last step was mandated by State. Direct discharge of treated
water was prohibited politics and shellfish.

4. Strategy (pumping) based on 8 hour pump test Stephanie Johnson feels uncomfortable
with.

5. It also appears that the pumping rate may have been backed into after determining what
additional volume flow-through the sewage treatment plant could take.

6. Pumping and treatment currently planned is actually an interim measure for both product
and volatiles but

UST and IR people have not communicated, thus system is being considered a product
recovery interim measure. Base is now looking on IR side for pump and treat system to
address volatiles (these contaminants do cover a larger portion of the area).

Stephanie Johnson and LANTDIV to meet with regulators week o 4/16; will inquire
again regarding mandate to run treated effluent through STP rather than direct
discharge.

We pointed out, base is aware, that effluent monitoring at any frequency desired by
state, can be provided.





Stephanie will also check with STP people regarding how much additional capacity
they have, particularly in light of base intention to (in a year or so) reroute flow from
one (or more) of the other base STPs to this one. This information is important in case
we are forced to design to a flow maximum (backing into pumping/treatment rate).

It was indicated by LANTDIV that DERA funds could also go toward expansion ofSTP
in event that it was again mandated that all effluent must go through an STP.

a Idea of overdesigning pump and treat system to allow for future expansion and
increase ofpumping/treatment rates when STP capacity changes was also discussed.

* Most immediate Baker activity here (ltatnot Pt.) will be 1 (or more) 72-hour pump
tests either from existing 4 or t" wells or from 1 installed specifically for this.

Stephanie Johnson to confirm need to handle/treat pump test water. This was no.._t
required in past, but probably will be now.

Idea ofpumping pump test water to empty UST for later disposal with remaining UST
product/sludge at time oftheir removal was also discussed with LANTDiV.

General Information

1. Regarding SI a.d RI Sites

S.tephanie Johnson will provide air photos for all sites on loan for Baker to reproduce.

2. Information Stephanie sent with Baker:

Current existing condition maps (1989) copied and returned
Initial assessment study maps {1979} copied and returned
USGS groundwater study for base has excellent information on base and its many
(160 production wells
Soil survey ofbase copied and returned
General maps ofbase with sites
Air photos for Verona Loop Dump copy and return

3. Information Laurie Boucher sent with Baker:

Baseline Risk Assessment (BRA) guidelines
ROD requirements for Interim Remedial Actions

4. Recon/rmed dates for upcoming trips to Norfolk, Puerto Rico, Louisville

Site pe(C)ifie Action Items

1. Regarding Site 69

Inquire regarding EOD survey needs,

Explosives analytes,

Constituents ofmustard gas, and how likely packaged.

Inquire should we include anything else for unknown array of lab wastes?
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Look into reactivity of PVC with various chemicals, in particular with explosives-
derived, mustard gas-derived, or unknown lab wastes? (There are already 8 PVC wells
at this site).

2. Regarding Site 6 Storage Lots Any potential contaminants from unburned shredded tires
stockpiled?

3. Regarding Site 48 llg Dump:

Is there any screening method regarding lg (field screening) any geophysics?

Research formsofHg- methyl vs. others

4. Regarding Hadnot Point Interim Measures

Baker to develop decision tree regarding what LANTDIV/Base must doto advance
interim measure question/process.

Jeff Iman Review design document regarding product pump and treatment. Any
excess capacity there we could use? Any other comments?

General To Do Lit

I. Hydropunch

Roy F. Weston (RFW) will be hydropunching at Camp LeJeune field effort to begin in
1st week ofMay

State will be present to watch

Good opportunity for Baker to both observe the technique and to meet state regulators.

RFW (Raleigh Office) PM is Bill Morris

In current SI SOW response Include unit costs for optional additional well and optional
additional soil boring, including analysis, surveying, Baker time to incorporate data into
report, validate data, etc.

3. Baker to look into field screening alternatives:

GC/MS direct charged (lease) to LANTDIV (in total or on unit rate) How usable on
Site 6 Storage Lots given contaminants there?

Hach test kits including Hg for the Hgdump look into range available.

6





June ?, 19)1 l2) 2000

Cornmandln Officer
&tlantle Division
Ilaval laoilttie| Bngtneerlnlr CommandNorfolk, Virginia 2511-6257
Attnt Ms. Laurie Bouoher P..

Coda

Dear Ms. Bouoha

Contract N624’0-Bg-D-4514
Bvaluation of Hadnot Point Groundwater Amdyses andComments on the Camp LeJeune Eletronles Proptmed Building. Loatlon

Baker wu also raked to comment on whether bulldlnlr on property near an IR sitewould be a problem, since the Proposed location-Is-down monitorlnlr wellthat exhlblt elevat level of lead and ohmlum.
sdlent of s

Baker’s Initial question is whether or not 11 mplel have en lleoted st theProposed bulldln site ot the adjacent IR site. ll and undwstet Maples would berequir to ohsoterlse the site from a contamination Petlve In oer to verifythe senoe of ontamlnsnt, and permit the oomtotlowith minim risk of enoounterl ,,-t n of he eJeotnlot buiIdln

Evaluetlon of Proooaed Bulldlnf sit-

This letter has been written in response to your May |, li91 t’equests for thefollowin technical supports a comparison of the r,wi.th exlstinlr Maximum Contaminant L ,. ,,,,.,. ef.eranoed .ff.roundwatet, analyses
ouildlntr on the -ro,,.-,, ms--,..-,_. :.,,__’l! ano commenta on whether m, n t-" -----, ,,=,;r., =uuum would be Poblematio In light of’ tetadJaeent Installation Restoration (Ilt) site.

As the matrix shows, MCs arm d n Well =saw1, where menlo is at thethen the MCL. N
MC fo le Is u. In



M, Laurie Bouoher
June 7, 1991
Pale 2

proper disposal of the soil would result In Increased coltl and schedule delays.

Additionally, proper disposal of contaminated soil in a landfill would at least r:luire
testing for TCLP metals and/or TCLP oeInlcl.

If groundwater contamination Is oonflrmed In the Immediate bulldlnI site,
construction would not neoesm’lly be precluded. If there are no plans to excavate
Into the water table or to use oundwater at the s;Le, a if there Is fflotent
adjacent ea to faollltate nouPPent oe futu Inltatlon of uwatee oove
and/or treatment ulpment (If ultimately determln to waerant and legible),
then oonstetion at the site ould] legible from a undwatee peespeve.

/
/

To ensure that the soil or .oundwatee at the proposed tmlldlnl site Is not
contaminated by either Inori’anlcs or oan|os, a property site usessment would need
to be conducted. I have attaoh an tlole deln with vsrlo approaches to

eonduotin ppePty site usessments.

i! you have any questions, or require a more detailed review of the contamination at
the site, please do not hesitate to osll me at (41=) |99-2016.

Sincerely,

L, INC.

Raymond P. Wattras
PoJeet Manager

RPW/rw



17 October 1991

MCB CAMP LEJEUNE IR PROGRAM
SIGNIFICANT PAST/CURRENT PROBLEM AREAS

IN DEALING WITH EPA REGION IV

Following is a listing of three key areas in which the Navy hashad some difficulty in dealing with EPA Region IV during the lastyear (with respect to the IR program at MCB Camp Lejeune). Itshould be noted that the Navy continues to strive towardscreating a positive open-line of communication with EPA Region IVand finds that the larger percentage of dealings withEPA RegionIV can be characterized as positive and without major problems.However, for the purpose of briefing Code 18 and 182 on the lesspositive aspects of dealing with Region IV, the following isprovided.

I. Last Spring the Navy verbally requested (phoncon with CarlFroede) a 71-day extension for submittal of the Draft RI/RA/FSreports (Hadnot Point shallow soils/deep aquifer). Carl Froedeindicated this extension was acceptable. The Navy documentedthis agreement in a letter and forwarded this letter to EPA.Based on this agreement, the Navy proceeded to revise the SiteManagement Plan (SMP) to reflect this extension (the SMP was inprocess of yearly revision at that time) and to enter into
contractual agreements impacted by this extension. Approximatelyone month later, without any "heads-up" the EPA notified the Navyin writing that the reasons stated in our follow-up letter werenot sufficient, and the EPA would not grant the extension. TheNavy forwarded the EPA another letter further documenting theneed for an extension, which once again the EPA denied. To avoiddispute resolution, the Navy decided to send the reports by theoriginal date.

Copies of the relevant letters are attached.

II. On October 8, 1991 we received a "Draft" copy of EPA’scomments to the ESE RI/RA/FS Reports for the Hadnot Point ShallowSoils/Deep Aquifer. Included were 150 comments covering 23pages. The Navy contends that approximately 20 percent of thesecomments should have been addressed during EPA review of the
Workplan, since they dealt with the field approach (number ofwells, types of analytical samples, etc.). Approximately 10percent of the comments were repeats (i.e. stated in severaldifferent sections), and approximately 30-40 percent illustratedthe reviewer’s ignorance of past studies at Hadnot Point (thisinformation was contained in these reports). It was clear thatthese comments had not been screened prior to being sent. Abrief listing of the more important comments follows:

1



A. EPA recommends the Navy conduct a basewide Ecological Risk
Assessment to assess the cumulative effects of risk posed at each

site. While Micky Hartnett and Carl Froede of EPA indicate

(verbally) they don’t necessarily agree with this policy
(impractical at this time), it is still included as a comment.

B. EPA states "EPA gives the Navy notice that a FS covering
the shallow soils and deep aquifer is required at this time and a

FS will be expected within 30 days of receipt of these comments."
(Note that a FS for Hadnot Point was issued to EPA on August 23,

1991.) During the Navy/Marine Corp’s October 16, 1991 meeting
with EPA it became clear that this comment and a considerable
number of the other comments were a result of the reviewer’s

ignorance of previous studies at Hadnot Point (record’s search,
soil gas survey, Verification Step, Characterization Study, etc.)
which allowed the Navy to focus on key areas in the risk

assessment versus all areas at Hadnot Point. Had the reviewer

been provided this information (via a discussion with Carl Froede

or review of RI report which was provided to EPA along with the

FS), the above statement and approximately 30 to 40 percent .of

the comments could have been avoided.

C. The EPA includes a comment that "Additional wells at the

site need to be.installed in the surficial aquifer to define the

contaminant plume." The objective of this investigation was to
define deep aquifer and shallow soils contamination, not to

address the shallow aquifer. (Groundwater wells in the surficial

aquifer were sampled as part of this study to obtain current
information only.) Therefore, the recommendation to install

additional wells in the surficial aquifer is both a comment which

comes over a year too late and which doesn’t really apply to this

study.

D. Several comments, again, indicate EPA contends additional

wells should be installed in the surficial aquifer to further

define the plume. These comments even recommend specific
locations for these wells. However, these locations vary from

comment to comment, creating inconsistency among the comments.

E. In EPA’s letter, te same comments are repeated in

different portions of the report by different reviewers.

F. EPA includes the comment ,Groundwater in the surficial

aquifer contains high concentrations of fuel-related contaminants
and a layer of free floating product. The fuel tanks at this

site and any additional sources should be removed or remediated.

A pump and treat system is recommended for the surficial aquifer
and should be initiated as soon as possible. EPA is well aware

of the free product removal system currently near operation and

also the interim remedial action in progress at HPIA. These two

actions are identified (with dates) in the SMP.
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G. EPA includes the comment "Reference is made to the shallowgroundwater pump-and-treat alternative which was recommended asthe most feasible remedial alternative, with the pumpedgroundwater disposal occurring in the Hadnot Point SewageTreatment Plant. The question is when will the Navy propose thisas an interim remedial action?" In July 1991 the Navy proposedto the EPA an interim remedial action for the surficial aquiferat Hadnot Point. This has been the subject of numerousdiscussions with EPA and is documented in the FY-91 and FY-92SMP.

A copy of EPA’s draft comments are attached. It should benoted that the Navy stressed to EPA at the October 16 meetingthat the Navy contends it is not acceptable for EPA to send
comments not screened. It appeared (but was not clearly
confirmed) that the final letter would be screened, at least tosome degree.

III. The EPA forwarded a letter containing comments to the MCB
Camp Lejeune Community Relation’s Plan ome year aZtez close oZthe offioial review period. MCB Camp Lejeune responded point bypoint to these comments.

A copy of EPA’s letter and MCB Camp Lejeune’s response is
attached.

Prepared by Laurie Boucher









UNITED ATES ENVIRONMENTAL PROTECTION AGENCY
ON v

]4S OJNTI..AND I’NEET
ATI.ANTA. E:ONiA 30345

C 8 1988

REF: 4WD-SISB/VW

Colonel T. J. Dalzell
Assistant Chief of Staff Facilities
United States Marine Corps
Marine Corps Base
Camp LeJeune, NC 28542-5001

Re: RCRA Facility Assessment
Marine Corps Base Camp LeJeune
North Carolina

Dear Col. Dalzell:

The purpose of this letter is to inform you of Environmental ProtectionAgency (EPA) and North Carolina Hazardous Waste Branch (NC) intentionsto conduct a RCRA Facility Assessment (RFA) at Marine Corps Base (MCB)Camp LeJeune and Marine Corps Air Station New River during the period ofJanuary 9 through January 13, 1989. The RFA is necessary to identify RCRAobligations to be addressed by future language within an InteragencyAgreement (IAG) developed for MCB Camp LeJeune. The IAG is a statutoryrequirement due to the fact that MCB Camp LeJeune has been proposed forthe National Priorities List (NPL), as defined by the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),as amended by the Superfund Amendments and Reauthorization Act of 1986.

The design of the RFA will be to:

Identify and gather information on Solid Waste Management
Units (SWJs) ;

Make preliminary determinations regarding knownor
suspected releases of hazardous waste or hazardous
constituents from SW4Us;

Make determinations of the need f6r further act/ons
(RCRA Facility Investigations, interim measures, or
no f.urtheract/n);

identify any unresolved matters that may equire-
additional RFA rk and: any RCRA non compliance

coordinate RCRA and CERCLA activities and responsibilities.





EPA requests a I0:00 am organizational meeting on January 9, 1988, to
coordinate RFA activities with your staff and NCHWB representatives. If
you have any questions concerning this matter, please contact Victor L.
Weeks, Remedial Project Manager, of the Federal Facilities Unit at (404)
347-5059.

Jerome H. Rhodes North Carolina Department of Human Resources
Ms. Lee Crosby North Carolina Department of Human Resources
George Garcia North Carolina Department of Human Resources
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SITE NO DESCRIPTION

I/French Creek liquids disposal
are

2/Sitter Center Bldg. 712

3/Old creosote plant

4/Sawmill road dump

5/Piney Green Road

6/Storage lots 201&203

7/Tarawa Terrace Dump

8/Flannable storage Bldgs.
TP-451 and TP-452

9/Fire fighting pit at Piney
Green Road

_:lO/Original base dump

ll/Pest Control Shop (Past NRMC
studies, current pest shop)

12/EOD (G-4)

13/Golf course dump

17

27

37

19

INITIAL ASSESSMENT STUDY SUMMARY
MCB CAMP LEJEUNE, NORTH CAROLINA

CS COMMENTS

  ,ooo

I0,000 Go to confirmation study (add additional mixing areas)

Old site; o evidence of release; recommend no CS effort

No evidence of release; recommend no CS effort

No significant release; recommend no CS effort

II ,000 Go to confirmation study

No evidence of release; recommend no CS effort

No significant release; recommend no CS effort

9,000 Mitigation by lining pit; recommend no CS effort

Old site; inerts landfill, no evidence of release;
recommend no CS effort

Mitigation by cleaning; recommend no CS effort

Old site; no significant release; recommend no CS effort

No evidence of release; recommend no CS effort





SITE NO./DESCRIPTION

14/Knox Area Rip-Rap

15/Montford Point Dump Site

16/Montford Point Burn Dump

17/Montford Point Area Rip-Rap. 18/Watkins Village (E) Site

19/Nl(MC Research Lab Dump

2U/NIIC Research Lab incinerator

21/Transformer storage lot 140

22/Industrial area tank farm

23/Roads and Grounds Bldg. 1105

._.’6/Industrial Area Fly Ash dump

15/Base incinerator

26/Coai Storage area

27/llospital Area rip-rap

28/Hadnot Point Burn Dmnp

29/Base Sanitary landfill

15

NACIP PROGRAM
INITIAL ASSESSMENT STUDY SUMMARY
MCB CAMP LEJEUNE, NORTH CAROLINA

1,000

9,000

9,000

32,000

COMHENTS

No evidence of release; recommend no CS effort

No evidence of release; recommend no CS effort

Recommend local action; recommend no CS effort

No evidence of release; recommend no CS effort

No evidence of release; recommend no CS effort

Waste degraded; recommend no CS effort

Nitigatlon by burning; recommend no CS effort

Go to confirmation study

Recommend MCB effort for recovery wells (design available
LANTNAVFACENGCOH). Recommend no CS effort

No evidence of release; recommend no CS effort

Further define site, i.e., chemicals disposal;
Go to confirmation study

No evidence of release; recommend no CS effort

Mitigation P-780 in design; recommend no CS effort

No evidence of release; recommend no CS effort

Go to confirmation study

Site permitted; groundwater monitoring, recommend no CS
effort





SUI’E NOo/DESCRIPT[ON

30/Sneads Ferry Road Fuel Tank
Sludge Area

31]Engineering stockade

32/French Creek area rip-rap

33/Onslow Beach Road

34/Oceana Drive

35/Camp Geiger Area Fuel Farm

36/Camp Geiger Area Dump near
STP

37/Camp Geiger Area Surface
Dtnnp

8/Camp Geiger Construction Dump

39/Camp Geiger Construction Slab
Dump

40/Camp Geiger Borrow Pit

41/Camp Geiger Dump near
former trailer park

4Z/BOQ dump near Bldg. 705

II

NACIP PROGRAM
INITIAL ASSESSMENT STUDY SUMMARY
MCB CAMP LEJEUNE, NORTH CAROLINA

CS

9,000

I0,000

27,000

COMMENTS

Recommend MCB LANTNAVFACENCCOM sample and test;recommend no further CS effort unless data warrantfollow up

No significant release; recommend no CS effort

No evidence of release; recommend no CS effort

No significant release; recommend no CS effort

No significant release; recommend no CS effort

Recommend MC effort for recovery wells; recommendno CS effort

Old site; largely mitigated by burning; recommend no.CS effort

No evidence of release; recommend no CS effort

No evidence of release; recommend no CS effort

No evidence of release; recommend no CS effort

22,000

No evidence of release; recommend no CS effort

Old site; waste POL and solvents mostly burned
recommend no CS effort

No evidence of release; recommend no CS effort





SITE NO./DESCRIPTION

43/Agan Street Dump

44/Jones Street Dump

45/Campbell Street Fuel Farm

46/MCAS in Gate Dump

47/MCAS rip-rap near Stick Creek

48/MCAS Mercury Dump Site

49/MCAS suspected minor dump

50/MCAS small-craft berthing
rip-rap

51/MCAS football field

52/MCAS direct refuel depot

53/MCAS Warehouse Building Area

54/MCAS Crash Crew Training Pit

55/Air Station East Perimeter Dump

56/MCAS oiled roads to Marina

57/Runway 36 dump

58/MCAS Tank Training Area

NACIP PROGRAM
INITIAL ASSESSMENT STUDY SUMMARY
MCB CAMP LEJEUNE, NORTH CAROLINA

$ CS

Ii, 000

9,000

I0,000

COMMENTS

Noevidence of release; recommend no CS effort

No evidence of release; recommend no CS effort

Recommend MCB effort for recovery wells recommend no CSeffort

No evidence of release; recommend no CS effort

No evidence of release; recommend no CS effort

Go to confirmation study

No significant release; recommend no CS effort

No evidence of release; recommend no CS effort

NO significant release; recommend no CS effort

No significant release; recommend no CS effort

No significant release; recommend no CS effort

Recommend MCB SPCC effort (design available
LANTNAVFACENGCOM): recommend no CS effort

No evidence of release; recommend no’CS effort

No significant release; recommend’no CS effort

No evidence of release; recommend no CS effort

No evidence of release; recommend no CS effort





NACIP PROGRAM
INITIAL ASSESSMENT STUDY SUMMARY
MCB CAMP LEJEUNE,. NORTH CAROLINA

SITE MOo/DESCRIPTION

59/MCAS Infantry Training Area

60/EOD K-26 Range

61/Rhodes Point Road Dump

i 62/Race Course Area Dump

63/Vernon Road Dump

64/Marines Road Sneads Ferry
Road MOGAS spill

65/Engineer area dump

66/AMTIAC landing site and
storage area

67/Engineers TNT burn site

68/Rifle range dump

69/Rifle range chemical dump

70/Oak Grove Field Surface dump

71/Oak Grove Buried

7L/Oak Grove Coal Pile

73/Courthouse Bay liquids
disposal area

RANK

47

CS

32,000

42,000

II 000

COMMENTS

No evidence of release; recommend no CSeffort

No evidence of release; recommend no CS effort;
MCB obtain RCRA permit

No evidence of release; recommend no CS effort

No evidenc of release; recommend no CS effort

No evidence of release; recommend no CS effort

Mitigation by immediate clean-up; recommend no
CS effort

No evidence of release; recommend no CS effort

No significant release; recommend no CS effort

Mitigation by burning; no significant release; recommend
no CS effort

Go. to confirmation study

Go to confirmation study

No evidence of release; recommend no CS effort

No significant release; recomnnd no CS effort

No significant release; recommend no CS effort

Go to conflrmatiostudy
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EXECUTIVE SUMMARY

This report presents the results of an Initial Assessment Study(IAS) conducted at Marine Corps Base (MCB) Camp Lejeune aml outlyingfields. The purpose of an IAS is to identify and assess sites posing a
potential threat to human health or the environment due to contaminationfrom past hazardous materials operations.

Based on information from historical records, aerial photo-
graphs, field inspections, and personnel interviews, a total of
76 potentially contaminated sites were identified. Each of the sites was
evaluated with regard to contamination characteristics, migration
pathways, and pollutant receptors.

The study concludes that, while none of the sites pose an
immediate threat to human health or the envlronmen=, 22 warrant further
investigation under the Navy Assessment and Control of Installation
Pollutants (NACIP) Program, to assess potential long-term impacts. A
confirmation study, involving actual sampling and monitoring of the
22 sites, is recommended to confirm or deny the existence of the
suspected contamination and to quantify the extent of any problems which
may exist.- Since the on-site survey, MB Camp Lejeune has taken action
to evaluate or mitigate Site No. 2, the Former Nursery/Day-Care Center,
and Site No. 16, the Montford Point Burn Dump. The 22 sites recummended
for confirmation are listed below in order of priority.

1. Rifle Range Chemical Dump, Site No. 69;
2. Storage Lots 201 and 203, Site No. 6;
3. MCAS Mercury Dumpsite, Site No. 48;
4. Former Nursery/Day-Care Center, Site No. 2;
5. Transformer Storage Lot 140, Site No. 21;
6. Camp Geiger Dump, Site No. 41;
7. Mess Hall Grease Disposal Area, Site No. 74;
8. MCAS Basketball Court Site, Site No. 75;
9. MCAS Curtis Road Site, Site No. 76;
I0. Courthouse Bay Liquids Disposal Area, Site No. 73;
Ii. Fire Fighting Training Pit, Site No. 9;
12. Industrial Area Fly Ash Dump, Site No. 24;
13. Campbell Street Underground ArEas Storage and Adjacent JP

Fuel Farm at Air Station, Site No. 45;
14. Hadnot Point Burn Dump, Site No. 28;
15. French Creek Liquids Disposal Area, Site No. I;
16. Rifle Range Dump, Site No. 68;
17. Montford Point Burn Dump, Site No. 16 (Mitigation

uncle rt aken)
18. Industrial Area Tank Farm, Site No. 22;
19. Crash Crew Fire Training Burn Pit; Site No. 54;
20. Sneads Ferry Road--Fuel Tank Sludge Area, Site No. 30;
21. Camp Geiger Area Dump, Site No. 36;
22. Camp Geiger Area Fuel Farm, Site No. 35.

The results of the Confirmation Study will be used to evaluate the
necessity of conducting mitigating actions or clean-up operations.
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FOREWORD

The Navy initiated the Navy Assessment and Control of Ins cal-lation Pollucans (NACIP) program in OPNAVNOTE 6240 set 45/733503 of-ii September 1980 and Marine Corps Order 6280.1 of 30 January 1981. Thepu.rpose of he program is ro systematically idenify, assess, and controlcontamination of the environmen resulting from past hazardous materials
management operaclons.

An Initial Assessmen Study (IAS) was performed at Marine Corps Base(MCB) Camp Lejeune, Jacksonville, North Carolina, by a team Of special-isis under the direction of the Naval Energy and Environmental SupportAcrivy (-NEES.A), Port Hueneme, California. Further confirmation studiesunder the NACIP program were recommended a several areas a he activ-ity. Sections dealing with significant findings, conclusions, and recom-mendations are presented in the report. Technical sections provide morein-depth discussion on important aspects of the study.

QuesClona regarding the NACIP program should be referred Co theNACIP Program Director, NEESA (Code 112N), Port Hueneme, CA 93043,AUTOVON 360-3351, FTS 799-3351, or o---erczal (805) 982-3351. Furtherinformation regarding this study may be obtained from NACIP ProgramDirector at the above numbers.

Daniel L. Splegelberg, LCDR,/CEC, USN
Environmental Office

Naval Energy and Environmental Support Actlviry
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SECTION i. INTRODUCTION

I.I PURPOSE OF INITIAL ASSESSMENT STUDY. The Naval Energy and
Environmental Support Activity (NEESA) conducts Initial Assessment
Studies (1ASs) as directed by the Chief of Naval Operations (CNO). NEESA
works in conjunction with the Ordnance Environment#l Support Office(OESO) during IASs. The purpose of an IAS is to collect and evaluate
evidence which indicates existance of pollutants that may have
contaminated a site or that pose a potential health hazard for peoplelocated on or off an installation. The IAS is the first phase of theNavy Assessment and Control of Installation Pollutants (NACIP) program.The objective of the NACIP program is to identify, assess, and control
environmental contamination from past hazardous materials storage,
transfer, processing, and disposal operations. The NACIPprogram was
initiated by OPNAVNOTE 6240 set 45/733503 of II September 1980 and MarineCorps Order 6280.1 of 30 January 1981.

1.2 SEQUENCE OF EVENTS.

1.2.1 Marine Corps Base (MCB) Camp Lejeune was designated for an IASby CNO letter ser 451/397464 of August 1981. Included in this IAS is
Helicopter Outer Landing Field (HOLF) Oak Grove. The environmental
consulting firm of Water and Air Research, Inc. (WAR) was selected to
conduct the IAS in October 1981.

1.2.2 The Coanding Officer of MCB Camp Lejeune was notified via
Atlantic Division, Naval Facilities Engineering Connand (LANTNAVFACENGCOM)
and by NEESA of the selection of MCB Camp Lejeune for an IAS. The NACIPProgram Management Plan (Appendix A to NEESA 20.2-035) and ActivitySupport Requirements for IAS were forwarded to the installation to
outline assessment scope, provide guidelines to personnel, and requestadvance information for review by the IAS team.

1.2.3 The LANTNAVFACENGCOM staff was briefed on the NACIP program andIAS on 25 January 1982 by Mr. Wallace Eakes, NEESA Contract Coordinator;Dr. Jerry Steinberg, WAR Project Coordinator; and Dr. Hugh Putnam, WARTeam Leader.

1.2.4 MCB Camp Lejeune Chief of Staff and other staff personnel were
briefed by the same team on 28 January 1982.

1.2.5 Various government agencies were contacted during
8-25 February-1982 for documents pertinent to the IAS effort.
contacted included:

Agencies

I. NAVFACENGCOM Historian, Naval Construction Battalion Center
(NCBC), Port Hueneme, California;

2. NEESA Information Management Department, NCBC, Port
Hueneme, California;

3. NEESA Information Services Department, NCBC, Port Hueneme,
California;

I-I



4. Installations Planning Division and Real Estate Division of
the LANTNAVFACENGCOM Facilities Planning and Real Estate
Department;

5. Utilities, Energy, and Environmental Division of the
LANTNAVFACENGCOM Facilities Management Department;

6. Federal Records Service Center, Southeast Regional Branch,
East Point, Georgia;

7. National Archives, Washington, D.C.;
8. National Archives Annex, Suitland, Maryland;
9. Federal Records Service Center, Suitland, Maryland;

I0. Operational Archives, Naval History Office, Washington Navy
Yard, Washington, D.C.;

11. Aviation History Office, Washington Navy Yard, Washington,
D.C.;

12. Naval History Division, Curator’s Branch, Photographic
Collection, Washington Navy Yard, Washington, D.C.;

13. Department of Defense Explosive Safety Board, Alexandria,
Virginia;

14. Navy Bureau of Medicine and Surgery, Washington, D.C.;
15. Marine Corps History Office, Washington Navy Yard,

Washington, D.C.;
16. Naval Sea Systems Command, Safety Ordnance File (SAFEORD),

Naval Surface Weapons Center (NSWC), Dahlgren, Virginia;
17. Accident Incident Data Bank (AID), NSWC, DahlEren,

Virginia;
18. EPA Environmental Photo Interpretative Center, Vint Hill

Farm, Virginia (aerial photos);
19. NAVFACENGCOM Real Estate Office, Alexandria, Virginia;
20. United States Geological Survey (USGS) Public Information

Office, Reston, Virginia; and
21. National Cartographic Information Center (NCIC), Reston,

Virginia.

1.2.6 On-site investigations were conducted during the periods of
15-24 March 1982 and 1 January-3 February 1983. The field team
interviewed current and past employees, examined records, and visited
potential disposal sites. Mr. Wallace Eakes of NEESA and the following
WAR personnel participated in on-site work:

I. Dr. Hugh Putnam, Team Leader, Report Author, Biologist;
2. Mr. James Nichols, P.E., Environmental Engineer;
3. Mr. Michael Hein, Environmental Scientist;
4. Mr. William Adams, Hydrogeologist;
5. Mr. Charles Fellows, Environmental Chemist; and
6. Dr. Jerry Steinberg, P.E., Environmental Engineer.

Ground and aerial tours were made of MCB Camp Lejeune and HOLF
Oak Grove. Efforts were made to corroborate specific information
discovered during interviews. Verification sources included present and

past employees with direct knowledge, aerial photographs, and documents.
Substantiation has been obtained for most nterview information affectins
significant findings and recormnendations.



1.2.7 From 1 April 1982 through 7 March 1983, information,
conclusions, and recommendations were developed into this final report
document. This included review and comment by NEESA, LANTNAVFACENGCOM,
Marine Corps Air Station (MCAS) New River, NAVFACENGCOM Headquarters, and
Commandant Marine Corps (CMC) staff.

1.3 SUBSEQUENT NACIP STUDIES. Recommendations for a Confirmation
Study phase of the NACIP program is based on the findings of an IAS. A
Confirmation Study is recommended only if the following circumstances
exist:

Sufficient evidence exists to suspect that the activity
is contaminated; and
The potential contamination may present a danger to:
a. The health of civilians in nearby communities or

personnel within the activity fencellne, or
b. The environment within or outside the installation.

No further studies are conducted under the NACIP program if
these criteria are not met.

_J I-3





SECTION 2. SIGNIFICANT FINDINGS

2.1 INTRODUCTION. Substantial information has been collectedduring this Initial Assessment Study (IAS). This chapter summarizes theinformation collected and it includes three sections:

I. Brief statements of significant facts;
2. Narrative discussion elaborating on the statements, and3. Abbreviated descriptions of all sites judged to requirefurther assessment (i.e., confirmation).

Information and data are presented in Section 6. Conclusionsbased on study findings are presented in Section 3.

212 GENERAL FINDINGS.

2.2.1 Potentially hazardous chemical wastes have been generated bymilitary activities at Marine Corps Base (MCB) Camp Lejeune.

2.2.2 Seventy-six waste disposal sites have been identified; however,most (54) do not contain hazardous waste or do not pose a significantthreat t hu_an health or the environment.

2.2.3 Although sites were identified throughout the base, the airstation and Hadnot Point areas had the largest number.. HelicopterOutlying Landing Field (HOLF) Oak Grove does not contain any significantsites.

2.2.4 No industrial or municipal wastes were found to be migratingonto base property.

2.2.5 Past use of aircraft and tracked and wheeled vehicles hascaused Petroleum, Oil, Lubricants (POL) contamination. These substanceswere involved in I0 of the 22 sites judged to require confirmation.
2.2.6 Contaminants from the chemical landfill (Site No. 69) areexpected to move downgradient and away from the potable wells at theRifle Range. (Defining movement of pollutants is addressed in moredetail in Section 5.) On the basis of this preliminary study, thesewells are not at risk from the chemical landfill wastes. The Rifle RangeDump (Site No. 68) west of Well Nos. RR-45 and RR-97, requires urtherinvestigation. Solvents buried at this site may have moved upgradienttoward Well Nos. RR-45 and RR-97 during heavy groundwater withdrawal.

2.2.7 Ordnance operations are, in general, carefully controlled.However, there is evidence to indicate that limited disposal of someordnance has occurred at one disposal site (Site No. 41). Potentialadverse public health or environmental impacts can be minimized bycarefully controlling any future digging or construction activities atthe disposal area.

2.2.8 Confining beds separating the water table aquifer and thesemiconfined aquifer are discontinuous at Camp Lejeune. This condition
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increases the chance of leachate from old disposal sites migrating into

the semlconfined aquifer, the source of potable water.

2.2.9 Groundwater near the surface is not used for drinking water but

is highly susceptible to contamination from hazardous waste disposal

practices.

2.2.10 Surface water contamination is also possible because flow in

the shallow unconfined aquifer generally follows land contours and dis-

charges to the New Pver or its tributaries.

2.3 DISCUSSION. The Camp Lejeune complex covers approximately 170

square miles. Wastes have been disposed of in many areas during the

existence of the base. Because it is so large, Camp Lejeune has used

localized sites for waste disposal. However, all waste was not disposed

of at authorized areas. Waste disposal occurred in many parts of the

installation and included disposal on the ground surface; the use of

borrow pits; and spreading of waste oils, solvents, and other POL

compounds on roads for dust control.

Located on the Camp Lejeune complex (including Marine Corps Air

Station MCAS) New River and HOLF Oak Grove) are 76 sites at which some

form of waste disposal took place. These sites were documented through

past records and interviews with former employees. Sites at MCB Camp

Lejeune and HOLF Oak Grove are indicated in Figures 2-I and 6-37,

respectively. Knowledge regarding the exact location of all base

disposal sites is incomplete. Some sites may never be found and much

information now known lacks detail.

Assessments of human health or environmental risk have been

made by considering factors such as the type of material involved and the

potential for contaminant migration. Fifty-four sites were judged to

present no significant risk and do not need to be further evaluated.

Twenty-two sites have potentially hazardous materials and reasonable

potential for material migration. These 22 sites warrant more analysis,

i.e., confirmation analysis.

Overall, most old disposal sites and areas which received

wastes are in Hadnot Point area (location of much of the base ndustrial

activity), and at MCAS New River. Many of the sites judged as needing

confirmation contain buried POL compounds (e.g., contaminated fuels,

waste oils, solvents, and hydraulic fluids). There have been unavoidable

POL spills and leaks throughout the base. At Badnot Point, the Air

Station, and Camp Geiger fuel farms, there have been releases of either

Avgas, Moas, JP-4, or JP-5 in significant quantities to generate concern

about the groundwater aquifer.

Training functions on the base require use of large numbers of

tracked and wheeled vehicles. In the past, waste oils from maintenance

operations were either poured on the ground or put into storm drains.

This practice has been stopped and a pollution abatement program using
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oil-water separators has been instituted. At HCAS New River, waste oils,

solvents and other compounds were often released to storm drains that

entered the New River. Another practice was to store waste fuel, oils,

and solvents and use them to control dust on unimproved roads. About

1,000 gallons per week of contaminated JP fuel, crankcase fluids, paint

thinners, and other assorted POL compounds were used. Fuels and solvents

were used during crash crew and fireflghting training.

Since the base was constructed in the 19a0s, large amounts of

chemicals have been stored, used, and disposed of. One principal

disposal site is the chemical landfill. The area is now closed, but all

types of hazardous materials were buried here in the past.. Although some

of the chemicals are known, records identifying other chemicals have been

lot. It is not known exactly how much material is involved, although it

is recognized to involve hundreds of pounds of wastes. Because

groundwater contamination is a concern, test wells have been installed

and a sampling program instituted.

The mission of the base requires training using live ordnance.

For this purpose, year-round impact areas have been set aside. ExploT

sions have s local blast effect on the environment, but they are not

thought o threaten the ground water. Skilled Explosive Ordnance

Disposal (EOD) personnel have typically handled unexploded rounds in

contained areas where ordnance is either burned or electrically exploded.

owever, some relatively small amounts of unexploded ordnance may have

been disposed of in dumpsters and then buried in at least one landfill.

Potential for contamination of the aquifer varies at Camp

Leeune because of the discontinuous nature of confining layers. There-

"fore knowledge of nearby geologlcal conditions is needed o completely

evaluate a specific site. Geohydrology of the Camp Leeune complex is

such that groundwater generally moves toward the New River and its

tributaries. Potable wells at the base are usually deep, but, due o

voids in the confining layer, some wells may not be completely isolated

fro shallow groundwater. Also, heavy demands for water may at times

produce an overall decline of pressurein the semiconined aquifer.

Therefore, contaminants can migrate laterally and vertically through gaps

in the confining layer. Another factor possibly affecting groundwater

ouality is the unknown status of abandoned wells. ells improperly

Sealed when abandoned may become pathways for contaminant migration.

2.4 SITES REQUIRINC CONFIRMATION INVESTIGATION. The following

sites warrant confirmation based on consideration of the type of material

and he migration potential. Information in this section is extracted

from one or more later sections in hls report. As a minimum, reference

should be made o detailed site information forms included in Section 6.7

for:

I.

2.

Cautions regardin estimate limitations of some

quantities;
Supportiug information regarding activities and dates of

use;



3. Locations according to streets or other known landmarks;and
4. References to figures which show site location and/ordetails.

Site locations are referenced to the 1979 edition of the PublicWorks Development Map (PWDM) which is a set of 24 sheets. Each sheetcontains a locator system using a letter and a number to identify aspecific grid. Throughout this report, locations are given usinE thefollowing format: PWDM "sheet number", "grid letter and number." Forexample, a site situated in grid AI7 on sheet ii of 24 is referenced asPWDM coordinates 11, AfT.

2.4:1 Site No. i: French Creek Liquids Disposal Ares. This site(PWDM, coor’dinates 11, C7/D7) has been used intermittently from the late1940s to the mid-1970s. Liquid wastes from vehicle maintenance werepoured on the ground as part of routine operations. Dead batteries wereemptied of acid before disposal. Batteries and used battery acid usuallywere hand carried from maintenance buildings to a disposal point.Sometimes, holes were dug. for wa.ste acid disposal; these were immediatelyrefilled with dirt. During oil changes, vehicles were driven to adisposal point before the used oil (or other fluid) was drained andreplaced with new oil. Acid and oil disposal areas were not necessarilycongruent. Suspected quantities involved are 5,000 to 20,000 gallons ofwaste POL and 1,000 to 10,000 gallor of battery acid. Comparing thesequantities to better documented quantities for a similar site (i.e., SireNo. 73) indicates that POL quantity estimates may be low at Site No. I.

 .ite CenterThis site (Build.is at PD coordinates 5, KI0. This area ha nen recentlyoperated as a day care center. From 1945 to 1958, pesticides of variouskinds were stored, handled, and dispensed here. Residuals are presentbut reliable data from which to quantify residuals or spill volumes havenot been found. Chemicals used in significant aounts include Chlordane,DDT, Diazinon, and 2,4-D. Stored only or used to a minor extent wereDieldrin, Lindane, Malathion, Silvex, and 2,4,5-T. Contaminated areasare the fenced playground, approximately 6,300 square feet; the mixingpad covering approximately i00 square feet; and the wash pad,approximately 225 square feet. A adjacent drainage ditch possiblyreceived washout and spills. Table 2-I presents results of a preliminarysampling program in April 1982. Based on test data, the day careactivities were ceased in April 1982.

2.4.3 Site No. 6: Storage Lots 201 and 203. This site is at PDcoordinates 6, F3-/G3-/H2-4/12-/j3. In the 1940s, the area occupiedby Lot 203 was a waste disposal site. In the northeast corner, a site ismarked where an unknown qantity of DDT was buried. Attempts to estimatethe amount have been unsuccessful. The area where DDT was discharged isassumed to be within an 80- to 100-foot radius of the dump marker. Thesize of Storage Lots 201 and, 203 is approximately 25 and 45 acres,respectively. ODT ar transformers containing PCBs were stored here.



Table 2-I. Pesticide Levels in Soil at Camp Lejeune Day-Care Center (in

pl, g/kg), 1982

$ation

No. Location* DDE DDD DDT Chlordane

Front play area 0.022 0.240 6.30 0.170

Rear play area 0.805 0.850 6.70 0.105

Wash pad 27.36 83.10 518.7 36.42

Mixing area 68.68 643.60 7,500 45.68

Storage area 0.021 0.100 0.061 0.060

* See Figure 6-4.

NOTE :
digits.

NOTE 2:

SOUrCe:

Data reported as received without regard for significant

Since these analyses were made, more testing has been performed.

Jacobs Environmental Laboratories, 1982.



No information referring specifically to PCB leaks has been found.Reports of white powder on the ground indicate DDT spills have occurred.

2.4.4 Site No. 9: Fire Fighting Training Pit at Pine7 Green Road.This site (PWDM coordinates 6, K3/L3) has been in operation from the1960s to the present. Pollution abatement devices, including anoil-water separator and an impermeable liner in the training pit(approximately 800 square feet), have been installed. About 30,000 gal-lons per year of used oil, solvents, and contaminated fuels are burnedduring training exercises. Until the mid- to late 1960s, the pit wasunlined. The entire site is about 1 to 2 acres in size. The soils aresandy and without ground cover.

2.4’;5 Site No. 16: Montford Point Burn Dump--The dump (PWDM
coordinates 2, Nll-12) was opened around 1958 and was closed in 1972,although unauthorized dumping has subsequently occurred. The site
contains building debris, garbage, tires, and waste oils. The quantityof these wastes is unknown, but the amount of oil buried here is
considered insignificant. Materials have been dumped on the surface andinclude asbestos insulating material (estimated at less than 1 cubicyard) for pipes. (Note: Mitigation has been undertaken.) The site
covers about 4- acres.

2.4.6 Site No. 21: Transformer Storage Lot 140. This site is atPWDM coordinates lO, I15. Zn 1958, the Pest Control Shop moved fromBuilding 712 to Building 1105 as a storage and administration area .and toLot 140 as a mixing and equipment cleanup area. This shop probably usedsimilar pesticide handlinE and mixing practices as those used at
Building 712. This suggests the possibility for pesticide contaminationat this site. Additional information documents overland discharge of
waste water generated by rinsing pesticide application equipment on aroutine basis. Wastewater discharge was estimated at 350 gallons perweek in 1977. Chemicals stored in Building 1105 were identified as
Diazinon; Chlordane (dust); Lindane; DDT (dust); Malathion (46-percent
solution); Mirex; 2,4-D; Silvex; Dalpon and Dursban.

In the early 1950s, transformer oil was drained into a pitlocated at Lot 140. The quantity of oil drained into this pit, overabout a l-year period, is unknown.

Also, surface discharge of transformer oils has been reported.In response to this, the upper 4 inches of soil at Lot 140 was sampledfor PCBs in 1980. One part per million PCB or less was found in this
topsoil layer.

2.4.7 Sire No. 22: Industrial Area Tank Farm. The tank farm (PWDM
coordinates 10, 315) is currently in operation. In 1979, a fuel leak
estimated at 20,000 to 50,000 gallons occurred. The leak was in an
underground line slightly behindthe tank truck loading facility, betweenthe building and the large above-ground fuel tank. The site covers about4 acres.
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2.4.8 Site No. 24: Industrial Area Fly Ash Dump. This site (PWDM

coordinates 10, L16-17, Mlb-17) was first disturbed in the 1940s. The

disposal area was used until approximately 1980, when transporting ash to

the present sanitary landfill began. The site (estimated to be 20 to

25 acres) is adjacent to upstream portions of Cogdels Creek. Materials

disposed of include fly ash, solvents, used paint stripping compounds,

sewage sludge, and water treatment spiractor sludge. The nount of fly

ash is estimated at 31,500 tons. The estimate of stripping compounds

disposed of here is about 45,000 gallons over 7 years.

2.4.9 Site No. 28: ladnot Point Burn Dump. This disposal site (PWDM

coordinates I0, Q13-14) was used for industrial area waste from 1946 to

1971. A variety of industrial waste (estimated between 185,000 to

370;000 cubic yards) was burned and covered. The area has been raded,

seeded with grass, and now supports a good round cover. Its proximity

to Cogdels Creek and the New River poses health and environmental risks.

Leachate and seepage to Cogdels Creek have been observed.

2.4.10 Site No. 30: Sneads Ferr7 Road--Fuel Tank Sludge Area. This

site (PWDM cooridnates 18, G12) contains sludge and/or-washout tcom

storage tanks at the industrial area fuel farm. When the contents of two

12,000-gal’lou-anks were changed from leaded to unleaded fuel in 1970,

sludg and/or washout was drained from the tanks by a private contractor

and disposed of along a tank trail which intersects Sneads Ferry Road.

Based on knowledge of tank capacity below tank outflow ports, about

600 gallons of sludge and washout were disposed of. It is possible that

the site has been used for similar wastes from other tanks. Therefore,

the 600-gallon amount must be considered a minimum quantity estimate.

Composition of sludge and/or washout is unkno,wn and ny vary from

shbstantial amounts of tetraethyl lead to mostly cleaning compounds.

Soils in the area are sandy and conducive to migration toward French

Creek, about 1,500 feet away.

2.4.11 Site No. 35: Camp Geier Area Fuel Farm. The site is at PWDM

coordinates 12, CII. A leak in an underground fuel line occurred in the

late 1950s (probably 1958) near the pad supporting the overhead tanks.

Amount of fuel is estimated to be in the thousands of gallons and the

fuel moved east toward Brinson Creek. oles were dug to the water table.

Where fuel was floating on the groundwater surface, it was ignited and

burned. Fuel contaminating Brinson Creek also was ignited and burned.

Distance from the fuel farm to Brinson Creek is approximately 400 feet.

2.4.12 Site No. 36: Camp Geier Area Dump Near Sewage Treatment

Plant. The site (PWDM coordinates 12, D13/EI3) received mixed industrial

"and nronicipal wastes from 1950 and 1959. These were burned and later

covered; however, some materials may have been deposited on the ground

surface and covered unburned. The site is about 200 feet from Brinson

Creek and a small roadside drainage ditch, located on the opposite side

of the landfill, is less than 100 feet away. The site covers

25,000 square feet and rises 10 to 12 feet above grade. Estimated volume

is 14,000 cubic yards. Wastes of concern are hydrocarbons (solvents,

waste oils, and hydraulic fluids) that were generated at Camp Geiger or



MCAS New River. As many as I0,000 to 15,000 gallons may have beendisposed of over 9 years. Most were probably burned.

2.4.13 Site No. 41: Camp Geier Dump Near Former Trailer Park. Thisdump (at PWDM coordinates 13, E2-3) was active from 1953 to 1970.According to interviews with MCAS New River and Camp Lejeune Basepersonnel, it received POL compounds, solvents, old batteries, otherassorted municipal waste, some ordnance and, in 1964, bags of Mirex. Thesite is estimated to cover 15 acres and to contain ii0,000 cubic yards ofwaste. The amount of solvents and oils disposed of is estimated to beabout I0,000 to 15,000 gallons; the amount of Mirex is estimated to beseveral tons. The amount of ordnance is not known.

2.4.14 Site No. 45: Campbell Street Underground Avgas Storaze andAdjacent 3P Fuel Farm. This site is at PWDM coordinates 23,O13-14/P13-14. The two facilities are on each side of White Street andon the north side of Campbell Street. In 1978, 200 to 300 gallons ofAvgas were spilled or leaked from this facility. It is estimated thatduring 1981-1982 more than 100,000 gallons of fuel leaked into the sur-rounding soil due to corrosion of underground lines at the 3P Fue Farm.These lines have been replaced with an aboveground system. Although thevolume o AvEas loss is low, the estimate may be conservative.

2.4.15. Site No. 48: MCAS New River Mercury Dump Sito. This area isat PWDM coordinates 23, DI7/EI7. From 1956 to 1966, metallic mercuryfrom the delay lines of the radar units was reported to have been buriedaround the photo lab, Building 804. One gallon per year was disposed ofin this area. More than 1000 pounds may be dispersed over approximately20,000 square feet adjacent to the New River.

2.4.16 Site No. 54: Crash Crew Fire Training Burn Pit. This site(PWDM coordinates 23, 024-25/P24-25) is an area off Runway 5-23 that hasbeen used since the 1950s for crash crew training with various POLcompounds. Originally, training was on the ground surface with the areasurrounded by a berm. Later, a pit was used, which was eventually lined.The area is about 1.5 acres. Based on present annual POL usage of15,000 gallons, nearly one-half million gallons of these compounds havebeen used at this site. Most of the POL was burned, but as many as 3,000to 4,000 gallons may have’soaked into the soil.

2.4.17 Site No. 68: Rifle Range Dump. This site (PWDM coordinates16, H6-8/I-7) was active from 1942 to 1972. Fill capacity of the dumpis estiimated at I00,000 cubic yards. Types of wastes buried hereinclude garbage, building debris, Waste Treatment Plant (WTP) sludge, andsolvents. Solvents are used extensively for weapons cleaning. However,the amount disposed of at this site is relatively small and estimated tobe approximately 1,000 to 2,000 gallons. Solvents are of concern becausenearby Well Nos. RR-45 and RR-97 have been found to contain organic con-taminants. The distance between the wells and the site is approximately1,500 feet. Althouzh the wells are upgradient, pumping could drawcontaminants toward these wells. Table 2-2 contains results of volatileorganic analyses run on samples from active Well Nos. RR-45, RR-47,
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Table 2-2. Volatile Organic Contaminant Levels in Potable Wells and WTP

at the Rifle Range

Sampling Site

Levels

Date Sampled Contaminant (in ppb)

Well No. RR-45--
Drinking Water
Well

Well No. R/-47--
Drinking Water
Well

Well No. R/<-97--

Drinkin Waer
Well

Bldg. No. RR-85--
Water Treatment
Plant--Treated
Water

Water Plant

April I0, 1981 Methylene Chloride

April i0, 1981 Clean

April i0, 1981

April "I0, 1982

4.0

Chloroform 16.6
Methylene Chloride 5.8
Trichloroethylene 1.8

May 20, 1981

Chloroform 17.0

Methylene Chloride 3.0

Raw Treated

1, l-Dichlotoethane 5.40 3.40

Chloroform 53.40 94.40
Methylene Chloride 14.60 4.0

Note:

Source:

Data reported as received without regard for significant digits.

Jennings Laboratories, Inc., 1981.
Reports Dated: April 16, 1981

May 29, 1981



RR-97, and the NTP Bldg. No. RR85. Results are discussed inSection 2.4.18.

2.4.18 Site No. 69: Rifle Range Chemical Dump. This site (PWDMcoordinate 16, L14-15/M14-15) was once designated for disposal of allhazardous chemicals. It has received much attention and is discussed indetail here. Although past records have been lost it is known thatpesticides, PCBs, pentachlorophenol, trichloroethylene (TCE), and manyother compounds were buried here. This landfill was active from theearly to mid-1950s to approximately 1976.

Tributaries to the New River (including Everett Creek andunnamed creeks and guts), the Rifle Range wells, and surface seeps arenearby. Test wells already exis and intermittent sampling has beendone. Also, samples have been collected from a small tributary toEverdtt Creek and from pools on or near the site. Results of analysesfor the presence of volatile organics are in Table 2-3.

Data on Table 2-3 show that water from Test Well Nos. 15 and 16contains elevated levels of organic contaminants. Samples of surfacewater from a nearby pool also indicated a high concentration of volatileorganic qompounds. The pool is a pit I0 to 15 feet deep. It collectsgroundwater through its sides and bottom.

Because there is a risk of contaminating the potable watersupply at the Rifle Range, samples were collected at three operatingwells (RR-45, RR-47 and RR-97). The latter well is about 6,000 feet fromthe dump site. Analyses were run for organic contaminants in both rawand finished water. The results, shown in Table 2-2, indicate that WellNo. RR-97 had three organic contaminants. No contaminants were detectedin Well No. RR-47, but Well No. RR-45 had 4 parts per billion (ppb) ofmethylene chloride. Finished water (Well No. RR-85) showed levels of17 ppb of chloroform and 3 ppb of methylene chloride. Possible sourcesof contamination are discussed in Secton 6.

Samples from the Rifle Range wells of raw and treated waterhave been analyzed for trlhalomethane compounds. Results show thatreated water in August of 1981 contained total trihalomethane (THM) inexcess of lO0 ppb. Further sampling in 1981 and 1982 indicates levels(except in December 1981) approximately half those observed in August.Reduction of trihalomethanes may be possible through changes in the watertreatment process. Elimination or reduction of prechlorination has beensuccessful in reducing trihalomethanes in other plants.

2.4.19 Site No. 73: Courthouse BaT Liquids Disposal Area. This site(PWDM coordinates 17, Ill-12) was used from 1946 to 1977. The site islocated about 200 feet from Courthouse Bay and 200 feet downgradient fromthe nearest well. About 13 acres have been identified as a possible POLdisposal area, of which about I acre also has been used for waste aciddisposal. Motor oil from vehicles was drained onto the ground duringchanges (potentially up to 400,000 gal of oil over 32 years). Deadbatteries were drained of acid daily or weekly. The acld was poured into
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Table 2-3. Volatile Organic Contaminant Levels in Test Well Nos. 15 and

16 and Potable Wells at Rifle Range (in ppb), April I0, 1981

(Page I of 2)

Sampling Site

Levels

Contaminant (in ppb)

Test Well No. 15

Test Jell No. 16

Pool Belo
Test Well No. 16

Rad Pool

Pool with Barrel.

Stream Bed Below,
Behind Dump about

I00 yds SSE of
Test Well No. 17

Tidal Marsh at End
o f Road

Mouth of Stream at

Everett Creek

Well No. RR-45--
Drinking Water
Well

Well No. RR-47--
Drinking Water
Well

Methylene chloride

1, l-Dichloroethane
Methylene chloride
1,2-Dichloroethane
1, l-Dichloroehy lene

ToI uene

Methylene chloride

1, l-Dichloroethane
Methylene chloride

Benzene
Toluene
1,1-Dichloroethane
1,1,1-Trichloroethane
1,2-Dichloroehane
1,1-Dichloroethylene
l,l,2-Trichloroethane
Chloroform
Methylene chloride
Trichloroethylene

Methylene chloride
Tetrachloroethylene

Clean

Clean

Methylene chloride

Clean

2

38
13
52
73.6
51.8

3.4

2.0
2.4

1.0
181
176
103
101
258
252
34.6
37

141

4.0



Table 2-3. Volatile Organic Contaminant Levels in Test Well Nos. 15and 16 and Potable Wells a Rifle Range (in ppb)April I0, 1982 (Continued, Page 2 of 2)

Sampling Site LevelsContaminant (in ppb)

Well No. Ra-97--
Drinking Water
Well-

Ch loroform
Methylene chloride
Trichloroethy lene

16.6
5.8
1.8

BIDE. No. RR-85-- Chloroform
17Water Treatment Methylene chloridePlant--Treated 3.0

Water

Source: U.S. Navy, 1982.
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shallow, hand-shoveled holes in the disposal area. The holes were then

refilled. It is estimated that I0,000 to 20,000 gallons of waste battery

liquid were disposed of.

2.4.20 Site No. 74: Mess all Grease Pit Area. This site of 2 to

3 acres is at PW’DM coordinates 5, N12/014 and was used from about 1950 to

the early 1960s. A large pit at this site receve waste grease from

mess halls; however, this activity is not considered to pose a hazard to

the environment or human health. Burial of pesticides and pcB-containing

oil probably occurred near the grease pit. A nearby area Cabout 400. feet

southeast) was the site of a pest control activity where bags of sawdust

were soaked in DDT solution before being placed in swamp wters. Spill-

age, wastage, and rinse-out may have resulted in pesticide contamination

of. sol and groundwater. Estimates of quantities involved include:

1,I00 gallons of PCB oil, 50 to 500 gallons of DDT solution, and 2,200

gallbns of drummed pesticides. Both areas of this site are within 100

yards of an inactive potable water well.

2.4.21 Site No. 75: MCAS Basketball Court Site. This site is at PWDM

coordinates 23, 08-9/P8-9 and was used at least once in the early 1950s

for burial disposal of drums. Up to one hundred 55-allon drums of

chloroactophenone (CN) training agent(s) (a tear-causing compound) are

believed to be buried at this site. In addition to CN, chloropicrin

(PS), .cloroform, carbon tetrachloride, and benzene may also be present.

This site is located within I00 yards of on-base housing and within 500

feet of two potable water wells. Another potable water well is located

about 800 feet from this site.

2.4.22 Site No. 76: MCAS Curtin Road Sit_e. This site is at PWDM

.coordinates 23, LIO/MIO/NIO. Drums were buried at this site on two

separate occasions in 1949. The drums are believed to have contained

some type of chloroacetophenone training agent (CN, CNC, CNB, CNS).

Depending upon trainin agent type, other chemicals may be present

including chloroform, benzene, carbon tetrachloride, and chloropicrin.

Up to seventy-five 55-allon drums may be present at this site located

next to a residential area and within 1,000 feet of two potable water

wells.



SECTION 3. CONCLUSIONS
3.1 INTRODUCTION. Based on findings of he Initial AssessmentStudy (IAS), general and site-specific conclusions can be drawn regardingpotential for contamination from past disposal of hazardous wastes.
3.2 GENERAL. At 54 of the 76 sites identified, there is little orno potential for harm to public health or the environment. This isbecause:

I. Most sites contain no significant amount of hazardoussubstances;
2. Potential for migration of wastes is small, or3. Waste movement is not reasonably expected to cause exposureto humans or biological resources.

Potential for adverse impact exists at 22 sites (Nos. l, 2, 6,9, 16, 21, 22, 24, 28, 30, 35, 36, 41, 45, 48, 54, 68, 69, 73, 74, 75,and 76). Documentation of pollutant movement does not exist at most ofthese sites. At least some limited field investigation is needed toconfirm or deny pollutant migration from suspected past disposal sites ofhazardous wastes.

3.3 SITES NOT REQUIRING FURTHER ASSESSMENT. Sites judged not toneed additional work are discussed below.

3.3.1 Inert Wastes. Twenty-five sites contain wastes which areinert, such as scrap wood, metal, and construction debris. These sitesare Nos. 3, 4, 13, 14, 15, 17, 20, 25, 27, 32, 37, 38, 39 40, 42, 46,47, 50, 55, 57, 58, 59, 61, 62, and 63.

3.3.2 Nonverification of Sites. Five sites (Nos. 8, II, 23, 26, and72) were reported as possible hazardous wastes sites prior to or duringthe IAS. However, further investigation has revealed that, whilehazardous materials may have been stored there, no spills or disposal ofmaterials occurred.

3.3.3 Petroleum, Oil, Lubricant (POL) S i-...._ lls wth Ins Ip fcantMigration otental Altho,, ..,,.1Is wlh Insi_
-e.. v-- u ru nave occurred at 9 sites(Nos. 5,, 52, 53, 56, 64, and 66), significant contaminationis not expected because of the small quantities involved or theconsiderable distance to receiving streams, or both.

3.3.4 Landfilled or Open Dumped Waste in Small Quantities. At14 sites --- ....quanttles of wases, whether hazardous or not ’ere judged tobe insignificant. These sites are Nos. 7, I0, 12, 8, 19 43, 44, 49,5J, 60, 65, 67, 70, and 71.

3.3.5 Permitted Sites. The existing base sanitary landfill (SiteNo. 29) is’a permitted sie and therefore requires no further NACIPaction.
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3.4 SITES REQUZRZNG FURTHER ASSESSMENT.

3.4.1 Site No. 1: French Creek Liquids Disposal Area. Waste POL and

used battery acid may threaten a potable water well at Building 636.

Potential also exists for pollutant migration off-site into Cogdels Creek

and then into the New River. Hence, adverse public health and/or

environmental impacts are possible.

3.4.2 Site No. 2: Former Nursery/Day-Care Center. Residual

pesticides may exist in soils and drainage conveyance sediments.

Potential exists for movement to potable groundwater and Overs Creek.

Therefore, adverse public health and/or environmental impacts are

possible.

3..3 Site No. 6: Storage Lots 201 and 203. Residual from past

disposal and spills of DDT may be present in geat enough amounts to move

off-site to surface waters (Wallace and Bearhead Creeks) and impact the

aquatic environment.

3.4.4 Site No. 9: Fire Fihtin rainin Pit at Piney Green Road.

Residual POL from fire fi@htingtranng potentially threatens surface

waters (Bearhead Creek) with possible adverse health and/or environmental

impacts.

3.4.5 Site No. 16: Montford Point Burn Dump, Site A. Asbestos on

the ground poses a public health threat to persons bein& exposed to it.

(Note: Mitigation has been undertaken.)

3.4.6. Site No. 21: Transformer Storage Lot 140. Transformer oil,

possibly containing PCBs, may have seeped into the groundwater table and

may be migrating toward potable water wells. Residual pesticides in the

soil and in the drainage ditch sediment may threaten human health by

direct contact. Migration potential to Bearhead Creek exists, hence,

adverse public health and/or environmental impacts are possible.

3.4.7 Site No. 22: Industrial Area Tank Farm. Fuel leakage may have

produced residual contamination of soils with potential for movement to

potable groundwater (e.g., Well No. 602).

3.4.8 Site No. 24: Industrial Area Fl Ash Dump. Past disposal of

fly ash and solvents may result in migration of harmful substances to

Cogdels Creek with adverse public health and/or environmental impacts.

3.4.9 Site No. 28: Hadnot Point Burn Dump. Residuals from past

industrial waste disposal potentially threatens Cogdels Creek, the New

River, and a recreation pond with adverse health and environmental impacts.

3.4.10 Site No. 30: Sneads Ferry Road--Fuel Tank Slude Area. Sludge

deposits from fuel storage may leach hazardous fuel additives. Subse-

quent migration to French Creek could result in environmental degradation.



3.4.11 Site No. 35: Camp Geiger Area Fuel Farm. Hazardous chemicalsin residuals from past fuel spills may presently exist in soils.Migration of these chemicals to nearby Brinson Creek could adverselyimpact the aquatic environment.

Plant. Solvents, waste oils, and hydraulic fluids in the landfl "mmove through the soil to contaminate nearby Brinson Creek or roadside"drainage ditches flowing to Brinson Creek. Adverse effects on streambiota could then occur.

3.4.13 Site No. 41: Camp Geiger Dump Near Former Trailer Par. POL,solvents, Mirex, and lead from batteries are among hazardous substanceswhich were disposed of at this site. These substances may migrate totributaries of Southwest Creek, thereby causing environmental harm. Someordnance was disposed of at this site and may pose a health hazard duringon-site investigations or construction.

3.4.14 Site No. 45: Campbell Street Underground Avsas Storase andAdjacent Jp Fuel Farm at MCAC New River. As a result of fuel spillage/leakage, tetraethyl lead and hydrocarbons may move through the soils tonearby drainae ditches and eventually to Southwest Creek or potablewater.wells.

3.4.15 Site No. 48: MCAS New River Mercury Dump Sit. Mercury dumpedon or in the ground near the New River may be migrating to the rivercausing toxic effects to stream biota and persons consuming fish.
3.4.16 Site No. 54: Crash Crew Fire Training Burn Pit at MCAC NewRive___._r. Harmful substances (e.g., lead) in.waste fuels, oils, andsolvents may still remain in the soils near the pit. Potentially, theycould migrate toward and into drainage ditches flowing to Southwest Creekand cause adverse impacts on aquatic systems.

3.4.17 Site No. 68: Rifle Rge Dump. Solvents may have beendisposed of in large enough quantities to be migrating downgradient toStone Creek or moving upgradient into potable wells (e.g. WellNos. RR-45 and RR-97).

3.4.18 Site No. 69: Rifle Ranse Chemical Dump. Toxic substances(including’pesticides, PCBs, pentachlorophenol, and TCE) may be movingtoward and into waters of Everette Creek or other unnamed tributaries ofthe New River. This poses threats to human health, via fish consumptionor direct contact, and the environment. Troop training in the areaoccurs and risks of direct exposure to persons exist.

3.4.19 Site No. 73: Courthouse Bay Liquids Disposal Aren. Wastemotor oil and battery acid potentially could migrate into Courthouse Bay.Phenolics and heavy metals (e.g., lead and antimony) may be associatedwith these materials. A small potential exists for contamination of apotable water well (i.e., near Building A-5). Therefore, adverse publichealth and/or environmental impacts are possible.



3.4.20 Site No. 74: Mess Hall Grease Pit Area. Spilled DDT solution

and buried drums of PCB oil, pesticides, and other wastes may cause

groundwater contamination and pose a threat to human health via potable

water well contamination.

3.4.21 Site No. 75: MCAS Basketball Court Site." Buried drums of

waste, probably training agent(s), may threaten potable water well and a

water treatment plant pond with contamination by training agent

associated solvents.

3.4.22 Site No. 76: MCAS Curtis Road Site. Bried drums, possibly

containing either dry or dissolved training agent(s), may contaminate

groundwater and migrate to existing potable water wells.



SECTION 4. RECOMMENDATIONS

4.1 INTRODUCTION. No further work is recommended at 54 of the76 sites identified during the Initial Assessment Study (IAS). In thissection, specific suggestions are made for further study at the remaining22 sites judged to require confirmation investigation. Reco---endationsfor confirmation studies are made only for sites Ibcated on militaryproperty or adjacent surface waters where comingling of on and offproperty waters typically occurs. Specifically excluded are anyrecommendations regarding interim measures at prospective confirmationstudy sites and sites not located on military property.

Recommendations typically involve field work which varies ineffort according to perceived magnitude and extent of contaminationpotential. Important informtion at sites may remain to be gatheredduring confirmation. This is because the purpose of the L%S study hasbeen to determine contamination potential, and at many sites, this hasbeen satisfactorily assessed without processing all information which maybe relevent to a confirmation investigation. For example, at some sites,precise location of site boundaries remain iexact, and an importantaspect of confirmation will be to better define them.

HaZardous waste sites identified by the IAS team were evaluatedusing a Confirmation Study Ranking System (CSRS) developed by NavalEnergy and Environmental Support Activity (NEESA) for the Navy Assessmentand Control of Installation Pollutants (NACIP) program. The system is atwo-step procedure for systematically evaluating a. site’s potentialhazard to human health and the environment based on evidence collectedduring the IAS.

Step one of the system is a flowchart which eliminatesinnocuous sites from further consideration. Step two is a ranking modelwhich assigns a numerical score within a range of 0 to I00, to indicatethe potential severity of a site. Scores are a reflection of thecharacteristics of the wastes disposed of at a site, contaminantmigration pathways, and potential contaminant receptors on and off theinstallation. CSRS scores and engineering judgment are then used toevaluate the need for a confirmation study based on the criteriastipulated in Section 1.3. CSRS scores assigned to sites recouended forconfirmation studies also assist Navy managers to establish prioritiesfor accomplishing the recommended actions.

A more detailed description of the Confirmation Study RankingSystem is contained in NEESA Report 20.2-042.
4.2 OVERVIEW OF THE RECOMMENDATIONS PROCESS. Recommendations arepresented in the following section for additional investigation at eachsite reouiring confirmation. A confirmation study may require multiplesampling efforts before concluding that a problem does not exist.Movement of pollutants in groundwater may be very slow and/or nonuniform,so that sample wells may not draw from affected parts of the aquifers.
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Therefore, in addition to sampling results, recommendations and con-

clusions should be based on all facts known about a site, including the

types and quantities of waste, hydrogeology, and potential routes of

pollutants back into the environment. Detection of pollutants in

groundwater samples is generally conclusive evidence, but negative

results for a limited number of samples does not prove Chat pollutants

are not and/or will not be present.

Recommendations (intended to be used as general guidance for

subsequent investigation) are presented on a site-by-site basis using the

following format:

Problem: A short statement indicating types of materials
involved. Information regarding type of potential

environmental contamination may also be given.

Goal:

Approach:

Well.s:

Sample:

Frequency:

Anal,vses

A concise statement addressinR specific confirmation

objectives.

Am overview of general strategy applied.

,General instructions for siting wells, if used.

General directions giving types and numbers of soil,

sediment, groundwater, or surface water samples

specified. General location for samples, other than

wells, is often included.

A brief specification of when, and over what period, to

collect the various types of samples.

Specification of information to be collected for each

different type of sample. Cnerally, laboratory

analyses are specified, but relevant supporting
information may also be noted.

Frequency and analyses specifications are omitted if no samples

are recommended.

4.3 SLY OF PECOLMENDATIONS. Recommended principal activities

are summarized in Table 4-I. For each site, the suggested number of well

installations is shown. Total number of analyses required in well water,

surface water, surface water sediments, and soils is shown for a 1-year

period. Coustituents recommended for analysis and frequency (where

repetitive sampling is recommended) are also indicated.

Table 4-1 should be used with the detailed recommendations

given for each site in Section 4.4.

4,4 SPECIFIC RECOMMENDATIONS BY SITE. Recommendations for

confirmation work at specific sites are outlined below. Details for

monitoring-well construction are given in Appendix A.



Table 4-I. Su of Recoumrded Field Work

No.

i

2

CSRS pies
Score We/is
and to be Surface Sedi=ents
Sudy In- We/Is Water or
Type* stalled TisJes

17C- 7 16

- Soil
Cores

2

6 37V 0

9 19C 3

16 17 0

21 27C 3

8

i2

_22 15C 2 6

24 19C

6 12

28 17C

5 10 6

30 11C 3tt 6

35 6V 0

36 C 5 10

2O 1

2

1
2

1
1
2

41 26C 4

45 0

8

3S
2T

2
5

24 1

3S 30 1
2

Constin,ems**

SC, , o & g, Am irony,
Chrum, d, ZLc

Cl st_._st, herb.
Cl herb.

sA
Metals
Heals A, F, SC,

o & g, Metals C, PCs,

Cl pest
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Table 4-I. of P,:omed Field Work (Corinued, Page 2 of 2)

Score Wells
Si ad to be
o. S=udy Wells

Type* srllec

Sles

Surface SedUms 5oil
or Cos

Tiss "J

54
68

69

30C-- 67t 12

llV 0
17C 6 12

8
47C 12 36 3

6 18

73 23C 4 I0

24 1
2

GI, o&g, CI
Ps, I, Residual

Pberlics

74 24C 4 lO 2 Gh Cl fst, PCBs

75 23C 4 14 2 2 GNCI, be,gem

F 23C 3 lO 2 GhEI, b._-_--e

* Cnfirmanim Smady Rank System Score is the rmerical value; ’’ i=eSy

’’ i= vficn Sdy.
r of ls =iy ofr di= li rr.

CI sC. lonetiliD

D-D ids

TXo
SC- Scific ce

Ms B y, , a Zc.

=ercoii, i.e., , , , X (ton ho)

X- To= oc len
Tri. ycid icis- peropnol

rwIs.

Source: ’,AR, 19.



4.4.1 Core sampling is generally specified as at l- to 2-foointervals down into the water table. This spacing is based on an assumeddepth to groundwater of 5 to I0 feet (i.e., 4 or 5 total samples). Ifdepth to groundwater is greater, ntervals should be selected to yield 4or 5 samples between the surface and I foot below the water table. Coreholes should be filled with cement grout following samplings.
4.4.2 Lead analysis has been specified in certain instances ofpotential gasoline contamination. Other hazardous substances may also bepresent in fuels, e.g., benzene. However, lead is considered a usefulindicator and is a toxicant in some fuels.

4.4.3 Upgradient wells to document background groundwater quality arespecified at many sites. 1There several sites are relatively close, oneor two background wells may serve more than one site.
4.4.4 Static and dynamic (if appropriate) water levels should bemeasured whenever wells are sampled. Provisions should be made to permitreferencing levels to appropriate date [e.g., mean sea level (msl)].
4.4.5 Whenever DDT-R is recommended for analyses, this refers toanalyzing.o,p and p,p’ isomers of each of the following: DDT, DDD, andDDE (i.e., a total of six individual compounds).

4.4.6 Analyses denoted as RCRA groundwater contamination ndicatorsrefer to specific conductance, pH, total organic carbon (TOC), and toalorganic halogen (TOX).
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Site No. I:

Problem:

Goal:

Approach:

Wells:

Samples:

Frequency:

Analyses:

French Creek Liquids Disposal Area

Oncontained disposal of POL and used battery acid has

occurred. Radiator flushing containing dichromate probably

occurred. There is potential for migration to groundwater

and less potential for surace water contamination. A

potable water well is located in the vicinity.

Determine magnitude of disposal area and assess potential

for migration.

Conduct an inspection of the site to determine boundaries.

Install wells and sample shallow groundwater.

Use existing well (Building 636). Install a total o seven

shallow wells--three at downgradient edge of each disposal

area and one background, shallow well east of Daly Road and

south of Main Service Road.

Sample each well.

Wells: Sample twice, separated by 2 to 3 months

Test for specific conductance, pH, oil and grease,

phenolics, antimony, chromium, lead, and zinc.



Site No. 2:

Problem:

Former Nursery/Day-Care Center at Building 712 (Formerly thePest Control Shop)

This building (presently closed to use) and an adjacent aresacross the railroad tracks was formerly the pesticidestorage and handling facility. Residual pesticides in thesoil and the building may pose health’rlsks to supervisorypersonnel and small children. Preliminary sampling resultsare shown in Table 2-I. An adjacent drainage creek.(ditch)probably received washout and spills. A playground, an oldwash pad, an old mixing area, and an old storage area areinvolved.

Goal: Determine types and amounts of pesticides in the buildingand playground area, remainder of the area, and in the creeksediments. Determine if pesticides have migrated to nearbywells.

Approach:

Wells:

Samples:

Collect cores from three sites in the playground. Conduct athorough inspection of other outdoor areas (both inside andoutside the.fence).where mixing and handling occurred andbtain three additional soil samples. Collect two soilsamples from storage area east of railroad tracks. Examinethe building thoroughly and sample for Pesticide residue orvolatile Chlordane. Sample creek sediments. Collectsamples from water supply wells nearby.

Use existing Well Nos. 645, 646, 647, 616.
In play,round, take 18-inch-deep cores of soil from threeseparate locations. In other outdoor areas (washing,mixing, and storing), take one 18-inch-deep core from eacharea (See Section 4.4.1). From building, sample air forvolatiles plus, from most used rooms, the residue samplesfrom places likely to harbor fugitive substances, e.g.,behind moldings. In creek, take sediment samples at fourplaces: immediately downstream of site, about 1,400 feetdownstream near Well No. 646, about 4,000 feet downstreamabove confluence with Overs Creek, and in Overs Creekupstream of creek widening at Northeast Creek. In wells,sample each well.

Frequency:

nalyses:

Sample sediments and soils once. In wells, sample twice,separated by three months. If residuals are present,then further intensive sampling is needed to determineextent and distribution of contamination.
For soils, sediments, well, and residues, test for organo-chlorine pesticides, including DDT-R, phenoxy alkanoic acidherbicides (including 2,4,5-T), malathion, diazinon. Forair in the building, test for volatile Chlordane andDieldrin.
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Site No. 6:

Problem:

Goal

Approach:

Samnles:

Frequency:

Analyses:

Transformer Storage Lots 201 and 203

DDT contamination of soils due to burial in northeast

section of Lot 203 and spills.

Determine presence of DDT in soils.

Sample soils in vicinity of suspected dumping and spilling

of DDT. Emphasize areas radially from the four VDT-related

locations.

At each of the four spill locations, select five places to

obtain cores (i.e., 20 samples total). Unless there are

on-slte indications to concentrate sampling places, encircle

locations. At each of the fve sampling places, within an

approximately 3-foot-diameter circle, take approximately

four shallow cores 12 inches deep to produce a single

composite sample totaling about 3 kilograms (kg) of soil.

At the DDT dump, deeper cores may be necessary (see

Section 4.4,1).

_Sample once.

Analyze for DDT-R.



No. 9:

Problem:

Goal:

Approach:

Wells:

Samples

Frequency:

Analyses:

Fire Fighting Training Pit at Piney Green Road

Contaminated fuels and smaller amounts of solvents and
other Petroleum, Oil, Lubricants (POL) compounds have been
used at this site with potential contamination of soil and
water table.

Determine if POL and .solvent compounds are present and if
migration has occurred.

Sample groundwater and determine contamination from fuel or
solvents. Even though pit is now lined, a plume of
material may have moved downgradient during approximately
20 years before lining. Therefore, collect samples
adjacent to and downgradlent of pit. Well HP-635 is
approximately 500 feet away.. Although not downgradient, it
is pumping and should be sampled.

Use Well No. 635 and install two downgradient wells and one
well adjacent to pit.

Sample each well. Static and dynamic water levels should
be recorded referenced to datum (see Section 4.4.1).

Sample each well twice, 3 months aprt.

Analyze for aromatics conmnonly found in fuels (e.g.,
benzene, toluene, xylene) T0X and phenolics. Measure
thickness of any POL layer encountered.
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Site No. 16:

Problem:

Goal:

Avproach:

Montford Point Burn Dump

Unauthorized dumping of asbestos here.

Confirm quantity of asbestos on land surface in order to

estimate cleanup effort. Alternately, proceed directly to

clean up and remove friable asbestos to an appropriately
operated landfill.

Conduct a careful inspection of the site. Alternately,
collect asbestos material on ground surface and dispose in

an approved manner.

Samples: None

NOTE: Corrective action has been nltiated.



Site No. 21:

Problem:

Goal:.

.Aoprach:.

Wells

Samples:

Frequency:

Analysis:

Transformer Storage Lot 140

Pesticide handling and mixing, and cleaning of pesticide
contaminated equipment occurred at thls site and soil
contamination is probable. Storm water runoff may carry
pesticides into Bearhead Creek via a railroad track
drainage ditch adjacent to Storage Lot 140. Potential PCB
disposal in pit may have contaminated groundwater with
subsequent movement to potable wells (Pump Houses 602 634,
and 637).

Determine types and amounts of pesticides at Storage
Lot 140 (to include the rinse pad, mixing area, and
adjacent areas), and in drainage ditch sediment. Determine
PCB content in groundwater between pit site and wells.
Sample existing wells.

Collect soil and ditch sediment samples and install
monitoring wells. Inspect site to determine if the 1958 to
1977 surface material has been covered by new materal.
Emphasize areas adjacent to wash pad and in mixing area.

Ins.tall three monitoring wells approximately I00 feet from
pit site in directions of potable wells. Also use existing
wells.

Collect soil samples at two depths from each of four places
(i.e., eight samples total). Locate four places as
follows: two in lot near the southeast corner, plus two
outside lot in areas apparently within surface drainage
route. Sample two depths: upper 6 inches and 12 to
18 inches below the surface. Insure that sampled soil is
not fill material.

Collect ditch sediment samples at two locations:
downstream end of Storage Lot 140 and immediately upstream
of Sneads Ferry Road.

Sample each well. Soil and sediment: sample once. Wells:
sample twice.

For soils and sediments, test for organochlorine pesticides
including DDT-R, organophosphorus pesticides, phenoxy
alkanoic acid herbicides (including 2,4,5-T). For wells:
test for organochlorine pesticide scans (including PCBs).
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Site No. 22:

Problem:

Goal:

Approach:

Wells:

Samples:

Frequency:

Analyses:

Industrial Area Tank Farm

Fuels amounting to 20,000 to 50,000 gallons leaked into

soils around tank farm. There is potential for migration
to a potable well, i.e., Well No. 602.

Determine whether fuel components are present in

groundwater at Well No. 602 or between site and Well

No. 602.

Sample groundwater from two.new wells and from Well

No. 602, which is I,I00 feet downgradlent and pumping.

Use existing Well No. 602. Install two new wells at

approximately third points between site and Well No. 602.

Sample all wells.

Sample well water twice, separated by 2 to 3 months..

Analyze for aromatics couzuonly found in fuels (e.g.,
benzene, toluene, xylene) and lead. Measure thickness of

any POL layer present.



Site No. 24:

Problem:

Industrial Area Fly Ash Dump

Disposal of fly ash, sludges from water and wascewatertreatment plants, and solvents has occurred. There ispotential for migration to groundwater and/or surfacewaer.

Goal:

Approach:

Weis:

Samples:

,Frequenc,v:

Analyses:

Decermlne whether hazardous wastes are present and assesspotential for migration.

Conduct an inspection of the site to determine boundaries.Install wells and sample groundwater. Sample sediments andwater in adjacent creek.

Install five wells at the downgradien edge of the site andone upgradienC to establish background.

Sample each well. For creek sediments, take samples fromfour places near site plus one place about 1,000 feetdownstream. Sample creek waer at two locations belowsite (approximately east of Building 1775 and about 1 000feet further downstream).

For wells, sampletwice in weC season, separated by2 months. For sediments and water, sample-once.

For surface water, analyze for specific conductance, pH,fluoride and heavy metals (see list below). For
groundwater, analyze for TOX (as an indicator of paintsrippinE solvents) plus surface water constituents wihstatic water levels in wells referenced to msl. Forsediments, test for metals only.

Note: Metals: Arsenic, Cadmium, Chromium, Copper, Lead, NickelSelenium, and Zinc.
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No. 28:

Problem:

Goal:

Approach:

Wels:

Samples:

Frequency:

Analyses:

Hadnot Point Burn Dump

Domestic and industrial wastes were disposed of at this

site.

Determine hether hazardous wastes are present in ground-

water near creek and assess potential for migration. Check

on potential impacts on recreational pond fishes.

Conduct a careful inspection of the site to better define

boundaries to insure proper well siting. Install wells and

sample surface water and sediment in Cogdels Creek. Sample

fish from the pond for chlorinated organic compounds.

Install one well upgradient for background, one well down-

gradient of the dump on the east side of Cogdels Creek, and

three wells between dump and either Cogdels Creek or the

New Kiver.

Sample each well. Sample water coluum awd sediment from

three creek locations: (1) upstream of dump, (2) adjacent

to dump area, and (3) downstream at the mouth of Cogdels

-Creek. Sample one composite each for two edible fish

species from recreation pond.

For veils and water column, sample tvlce during the wet

season, separated by 2 months. Sample sediments once.

Analyze well and surface water for specific conductance,

oil and grease, pH, metals, TOX and TOC. Analyze sediment

for oil and grease, metals, PCBs, and pesticides. Static

water level n wells should be referenced to counnou datum.

Analyze fish composites for chlorinated pesticides.

Note: Metals--Arsenic, Cadmium, Chromium, Lead, Mercury, Nickel, and

Zinc.



Site No. 30:

Problem:

Goal:

Sneads Ferry Road Fuel Tank Sludge Area

Sludge or bottom deposits from a large fuel tank were
disposed of on the ground.

Determine whether hazardous waste is present and migrating
Coward groundwater

A_proach: Define location of dumping. Sample soil for substantial
residuals. Sample groundwater toward French Creek usingsimple wells.

Wells: Use three hand-augered wells downgradient toward French
Creek.

Samples:

,Frequency:

Sample each well. Take surface cores at 5 places near
dumping sies (see Section 4.4.1).

Sample each well twice separated by 2 to 3 months. Sample
sediments once.

alyses _Analyze for specific conductance, oil and grease,
and lead.
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Site No. 35:

Problem:

Goal:

Approach:

Samoles:

Frequency:

Analyses:

Camp Geiger Area Fuel Farm

Fuel spills have contaminated soils. There is a pos-

sibility of groundwater contamination.

Determine if soils and groundwater remain contaminated with

Mogas containing tetraethyl lead.

Sample soil between leak and Brinson Creek to assess extent

and location of residual contamination, and to assess

potential for movement into Brinson Creek. Surface

gradient to creek is near due east; however, exact path of

spill migration is not documented. Therefor(, sample soil

at points along the topographic gradient, but at locations

on each side of the gradient line passing directly through

the leak.

Collect a total of 24 soil cores down to 1 foot below the

water table at I- to 2-foot increments. At each of six

points, collect cores at 4 depths. Determine the six

points as follows: Establish a line parallel to the

gradient passing through the leak. Establish three

perpendicular, crosslines along the line: near leak, near

creek, and intermediate. Along each crossline, core at two

points, 50 to I00 feet on each side of original line (see

Section 4.4.1).

Sample once.

Analyze for oil and grease and lead.



-}

Se No. 36:

Problem:

Goal:

Approach:

Wells:

Samples:

FreqUency:

nalyses:

Camp Gelger Area Dump near Sewage Treatment Plant

Industrial wastes have been disposed of at this site.

Determine whether hazardous wastes are present and if
migration has occurred.

Establlsb monitoring wells to document groundwater quality

Install a total of five wells: one background plus four
downgradient, close to boundary, surrounding mound
clockwise from north to south.

Sample each well.

Sample twice, separated by 2 to 3 months.

Analyze for RCRA groundwater contamination indicators
(GWCI) with static water level referenced to ms l.
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Site No. 41: Camp Geiger Dump near former Trailer Park

Problem: Industrial wastes and pesticides have been disposed of
here, resulting in potential contamination of groundwater
and two small tributaries to Southwest Creek.

Goal: Determine whether groundwater is contaminated and whether
migration has occurred toward nearby surface water.

Approach: Install four monitor wells, one upgradient and three
downgradient. Suitability of existing Test. Well Nos. 18,
19, 20, and 21 will be determined by Phase II geologists
(see Appendix A). If any existing wells are found
unsuitable, then casings should be removed and holes
plugged. Downgradient wells should address potential
movement to each small tributary and wetland.

Wells: See above.

Samples: Sample each well.

Fre0uencf:

Analyses:

Sample twice in a 3-month period during wet season.

Analyze for RCRA groundwater contamination indicators and
organochlorine pesticides with static water levels
referenced to ms l.



Site No. 45:

Problem:

Goals:

Approach:

Wells:

Samples:

Freouenc:

Analyses:

Campbell Street Underground Avgas Storage and Adjacent JP
Fuel Farm at Air Station

There is potential migration and groundwater contamination
from fuels containing tetraethyl lead.. A potable water
well is located near drainage canal..

Determine if JP fuel has contaminated soils outside of the
fuel farm or the groundwater or surface drainage.
Determine extent of contamination of soil and surface
drainage due to Avgas leak.

Sample soils near both sites to define extent of impact.
Sample surface drainage canal which parallels roadway south
(downgradient) of fuel farm. This ditch should intercept
most southward surface and subsurface flow. Sample Well
No. 4140, which is about 700 to 800 feet downgradient of
sites and lies near the drainage ditch/canal.

Use existing Well No. 4140.

Sample Well No. 4140. In the drainage ditch/canal, sample
bottom sediments at three places, i.e., near sites on
Campbell Street, near Well No. 4140, and south of Schmldt
Street (i.e., about 3,000 feet from site). For soll cores,
select 10 coring locations--flve locations around perimeter
of both sites. At each location, collect cores at three
depths from surface down to 1 foot below water table (see
Section 4.4.1).

Sample soils and sediments once. Sample Well No. 4140
twice, separated by 2 to 3 months.

Analyze every soil sample for lead and oil and grease.
For well water, analyze for aromatics commonly found in
fuels (e.g., benzene, toluene, xylene) and for lead.
Static and dynamic water levels should be referenced to
co,nnon datum.
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Site No. 48:

Problem:

Goal:

Approach:

Wells:

Samples:

Frequency:

Analyses:

MCAS New River Mercury Dumpsite

Metallic mercury may have been dumped over a 10-year
period behind Building 804. No evidence has been found to

indicate a central disposal place. It is surmised that
disposal occurred at random places with each place
containing relatively small amounts bf mercury.

Determine whether mercury is in groundwater near river.

Install wells in line parallel to river. About I00 feet of
shoreline is involved. Well spacing should be relatively
close due to potential for several pockets of mercury to

exist. Elaborate wells are not needed because mercury is
only consitutent of interest.

Install six simple (hand-augered) monitoring wells.

Sample each well.

Take initial samples, sample 6 months later, then sample
annually.

Analyze for ttal mercury.



Site No. 54:

Problem:

Goal:

Approach:

Wells:

Smnles:

Pre0uenv:
Anal,vses

Crash Crew Fire Training Burn Pit at the Air Station

Contaminated fuels, including leaded fuel, and various POL

compounds are used for training purposes. Spills may have

contaminated the surrounding soil.

Determine whether soils in immediate area of site are

contaminated and whether there is potential for POL to

enter groundwater.

Sample the soil in immediate area.

None

Collect a total of 24 cores. Cores should be deep enough
to extend I foot into groundwater table. Take samples at

I- to 2-foot intervals (i.e., four depths at each place).
Locate cores six places around pit counter clockwise from

northwest to southeast of the pit (i.e., between pit and

drainage ditches). Core at places equidistant from pit and

nearest ditch (see Section 4.4.1).

Sample once.

Analyze for oil and grease and lead.
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Site No. 68: Rifle Range Dump

Problem: Solvents disposed of aC this site may be affecting nearby
potable wells.

Goal: Determine whether solvents are present and have moved
upgradlent to threatened potable wells.

Aroach:

Wells:

Establish test wells upgradlent and downgradient of dump
site to be sampled in conjunction with nearby water supply
wells. Upgradient wells used to assess possible migration
toward potable water wells rather than to document
background.

Install three wells downgradient of dump site to determine
whether pollutants have moved toward Stone Creek. Install
three wells upgradient between dump site and Well
Nos. RR-45 and RR-97..

Samplln: Sample each well.

Frequency: Test wells are to be sampled twice, separated by 2 or
3 months. Well Nos. RR-45 and RR-97 are to be sampled
quarterly.

Analyses: Analyze for volatile organic compounds and oll and grease
with static and dynamic water levels referenced to m%l
datum.



Site No. 69: Rifle Range Chemical Dump

.roblem: Hazardous wastes of various types were buried here over aperiod of years and may migrate to surface water or ground-water.

Goal: Determine whether wastes are migrating to groundwater orsurface water in sufficient quantities to cause risk tohealth.

ApDroach: Remove old monitoring wells, plug holes, and put inproperly installed wells. Because of multidirectionaldrainage, use a two-phase approach to help place finalwells.

Surround site with simple observation wells (i.e.,hand-augered, PVC) located about I00 feet outside siteboundary. Use 12 wells about 250 feet apart. Collect soilstrata data when installing bores. Soil data will be usedto estimate hydraulic conductlvities and potential
groundwater movement patterns. Collect specific
conductivity and pH data to provide general indicators ofcontaminant plume location. Obtain static water levelsreferenced to colon datum to define potentiometric
gradient. Use hydraulic conductivity, gradient, andquality data to locate areas (directions) of highestpotential contaminant movement.

Based on this initial evaluation of three samplings (atmonth intervals during l year), install approximately sixmonitoring wells to rigorously define contaminantmigration, if any.

Document background from off-slte wells. Sample somenearby surface seeps.

Wells Install twelve initial observation wells down to 2 feetinto water table, three in Everett Creek basin, three inbasin to southeast plus six in basin to north, and sixformal monitoring wells.

amples: Sample each well and three seeps northward.

Frequency: Sample both wells and seeps every 4 months.

Analyses: Analyze for GWCI, oil and grease, organochlorine pesticides(including DDT-R), PCBs, TCE, pentachlorophenol, residualchlorine, mercury. Water levels are to be taken referencedto common datum.
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Site No. 73:

Problem:

Goal:

Approach:

Well:

Samples:

Frequency:

Analyses:

Courthouse Bay Liquids Disposal Area

Used vehicle battery acid and motor oil were disposed of at

this site and may migrate to Courthouse Bay or a potable

water well.

Determine presence and levels of metals, phenolics and oil

in groundwater and determine if migration has occurred.

Evaluate potential for corrosion damage to present or

future structures (including underground pipes and cables)

from acidic waste.

Sample groundwater between site and Courthouse Bay and at

closest potable well.

Use existing Well Building A-5. Install four simple,

hand-augered wells: one well up gradient of disposal area,

three wells down gradient near the Courthouse Bay

shoreline.

Sample each well.

Sample twice, separated by 3 months.

Test for antimony, chromium, lead, zinc, oil and grease,

phenolics, specific conductance, and pH.
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Site No. 74:

,Problem:

Goal:

Approach:

Wlls:

amples:

Frequencz:

6nalyses:

Mess Hall Grease Pit Area

Disposal of drummed wastes including pesticides and PCBsand possibly other wastes may contaminate groundwater nearpotable water well (Pump House No. 654).

Determine whether groundwater contamination has occurredand if migration of contaminants toward well has occurred.

Install three monitoring wells between grease pit/drumburial area and existing well. Install one monitoring wellbetween pest control area and existing well. Samplepotable well and verify screened depth.

Install 4 wells and screen to sample both the upper andlower portions of the unconfined aquifer.

Sample all five wells.

Sample twice, separated by 2-3 months.

Analyze for RCRA groundwater contamination indicators(GWCI) and organochlorine pesticides, to include PCBs.
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Site No. 75:

Problem:

Goal:

Approach:

Wells:

Sample.:

Frequency:

Analyses:

MCAS Basketball Court Site

Disposal of drums, possibly containing training agents

dissolved in solvents, may contaminate groundwater in the

vicinity of the site. Three potable water wells (Pump

House Nos. S-TC-1251, 106, and 203) and/or a pond

containing water treatment plant filter backwash water may

be affected.

Determine specific location of buried drums and whether

groundwater is contaminated and if contamination has

migrated toward wells or pond.

Survey site using geophysical techniques to identify

specific location of drums. Install monitoring wells

surrounding drums, approximately 100-200 feet from drum

locations to identify plume movement and quantify

contaminant concentrations. Sample backwash pond and

existing wells.

Install 4 oniorng wells in shallow aquifer.

Sample eachwell and backwash pond.

Sample twice, separated by at least 3 months.

Analyze for RCRA groundwater contamination indicators

(GWCl) and benzene.
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Site No. 76: HCAS Curtis Road Site

Problem:

Goal:

Buried drums, possibly containing training agents, may
contaminate groundwater in the vicinity of two potable
water wells (Pump House Nos. 106 and 203).

Determine specific location of buried drums and if
groundwater is contaminated and whether migration towardwells has occurred.

Approach:

Well:

Samples:

Survey site using geophysical techniques to identifyspecific location of drums. Install monitoring wells
surrounding drums, approximately 100-200 feet from drumlocations to identify plume movement and quantify
contaminant concentrations. Sample existing wells.

Install 3 monitoring wells in shallow aquifer.

Sample each well.

Freouenc:
Analzsesr

Sample twice, separated by at least 3 months.

Analyze for RCRA groundwater contamination indicators(GWCI) and benzene.
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SECTZON 5. BACKGROUND

5.1 GENERAL. Marine Corps Base (MCB) Camp Lejeune is on thecoastal plain in Ouslow County, North Carolina. The facility coversapproximately 170 square miles and is bisected by he New River, whichflows in a generally southeasterly direction. This system forms a largeestuary before entering the Atlantic Ocean.

Eleven miles of Atlantic shoreline form the eastern boundary ofCamp Lejeune. The western and northeastern boundaries are U.S. 17 and
State Road 24, respectively. Jacksonville, North Carolina, acts as the
northern boundary. The complex has a roughly triangular outline.

Development at the Camp Lejeune complex is primarily in fivegeographical locations under the jurisdiction of the Base Command. Theyinclude Camp Geiger, Montford Point, Mainside, Courthouse Bay, and theRifle Range area. Marine Corps Air Station (MCAS) New River, a heli-
copter base, is a separate command on the west side of the New River.There are also two Outlying Landing Fields (OLFs) under control of MCASNew River. These are Helicopter Outlying Landing Field (HOLF) Oak Grove,
approximately-25 miles to the north, and OLF Camp Davis, l0 miles to the
southwest (NAVFACENGCOM, 1975).

North of the base, 2,672 acres have been used for The air
station. In the past, training for fixed-wing aircraft was carried out.
Presently, only helicopter training occurs here.

North of Camp Lejeune is HOLF Oak Grove. The field is no
l-onger active and is under caretaker status. The property has some
camping facilities and occasionally is used for recreation by scouinggroups. Infrequeut use is also made for ground troop exercises and
helicopter landings. HOLF Oak Grove is on 976 acres in eastern Jones
Count y.

Within 15 miles of Camp Lejeune are three large, publicly owned
tracts of land--Croatan National Forest, Hofmann Forest, and Camp DavisForest. Because of the low elevations in the coastal plain, wetlands
form significant acreage. These areas, to some extent, have been
exploited by agricultural and silvicultural 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.

For the most part, remaining land use is agricultural. Typical
crops are soybeans, small grains, and tobacco.

Productive estuaries along the coast support commercial finfish
and shellfish industries. Increased leisure time has boosted tourism and
enlarged resort residential areas. This, in turn, has stimulated the
regional economy.
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According to the most recent master plan (NAVFACENGCOM, 1975),
there are two major corridors of developable land in the area. 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 is MCB Camp Lejeune and asspciated military

activities. More than 46,000 military personnel are stationed at the

base, and more than ii0,000 people are either employed or are eligible

for support {NAVFACENGCOM, 1975).

5.2 HISTORY. Site selection for ’The World’s Most Complete

Amphibious Training Base" was made in the 1940s. Construction of the

camp began in 1941 after extensive land acquisition and was named in

honor of Lieutenant General John A. Lejeune, USMC (Ode11, 1970).

During construction, 9 million board feet of timber were

harvested from the reservation. In 1944, a sawmill with a daily capacity

of I0,000 board feet was being operated by base maintenance personnel.
The sawmill closed in 1954, when lumber needs were filled by contract.

Construction of the base started on Hadnot Point, where the

major funCciors were centered. As the facility grew and developed,

Hadnoc Point became crowded with maintenance and industrial activities.

The problem led to the creation of a master plan that addressed these and

other present and potential problems.

During World War II, Camp Lejeune was used as a training area

to prepare Marines for combat. This has been a continuing function of

the facility during the Korean and Vietnam conflicts. Toward the end of

W6rld War II, the camp was designated as a home base for the Second

Marine Division. Since that time, Fleet Marine Force (FMF) units also

have been stationed here as tenant commands.

By 1945, construction in the Montford Point, Camp Geiger, and

Courthouse Bay areas was complete. Montford Point, originally designated

for training of troops, now is used for Marine Corps Service Support

Schools. In the 1940s, recent recruits from Parris Island received

tactical training at Camp Geiger. This practice has been discontinued,

however. Courthouse Bay hosts amphibious training, while Paradise Point

is still the site of housing commissioned personnel. Noncommissioned
housing is provided in Tarawa Terrace I and If, Midway Park, and other

designated areas.

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. It once operated as a 500-bed unit, but has become

obsolete, and a new medical center is under construction along Brewster

Boulevard (NAVFACENGCOM, 1975).

MCAS New River was set up as a separate command in 1951. At

that time, it was called Peterfield Point, but the name was changed to
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New River in 1968. In 1942, three new runways were added and the station
came under the jurisdiction of MCAS Cherry Point. During this time, a
PBJ squadron was based here and the facility was also used for glider
training (NAVFACENGCOM, 1975). During the Korean War, it was used as a
helicopter training base and for touch-and-go training for jet fighters
(Natural Resource Management Plan, 1975).

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 that
war, all structures were destroyed with the exception of the runways.

5.3" PHYSICAL FEATURES.

5.3.1" Climatology. The North Carolina coastal plain area in which
MCB Camp Lejeune is located is influenced by mild winters. Summers are
humid with typically elevated temperatures. Rainfall usually averages
more than 50 inches per year. Potential evapotranspiration in the region
varies from 34 to 36 inches of rainfall equivalent per year (Narkunas,
1980). Winter and summer are the usual wet seasons. Temperature ranges
are reported to be 33"F to 53"F during January and 71"F to 88"F in July
(Odell, 1970).

Winds during the warm seasons are generally south-southwesterly
while north-northwes winds predominate in winter. There is a relatively
long growing season of 230 days. A summary of regional climatic
conditions is shown in Figure 5-I.

5".3.2 Topography and Surface Drainage. The generally flat topography
of the Camp Lejeune complex is typical of the seaward portions of the
North Carolina coastal plain. Elevations on the base vary from sea level
to 72 feet above msl; however, the elevation of most of Camp Lejeune is
between 20 and 40 feet above msl. The coast is guarded by a 200- to
500-foot-wide barrier island complex. Elevations of the dune field on
the barrier islands range from i0 to 40 feet above msl. Drainage at Camp
Lejeune is predominately toward the New River, althoug areas near the
coast drain directly toward the Atlantic Ocean through the Intracoastal
Waterway. In developed areas, natural drainage has been changed by
drainage ditches, storm sewers, and extensive concrete and asphalt areas.
Drainage sub-basins for Hadnot Point area and MCAS New River are shown in
Figures 5-2 and 5-3, respectively. Most sites evaluated in this study
are in these two areas.

Approximately 70 percent of Camp Lejeune is in the broad, flat
interstream areas (Atlantic Division, Bureau of Yards and Docks, 1965).
Drainage here is poor, and the soils are often wet.

Flooding is a potential problem for base areas within the
lO0-year floodplain. The U.S. Army Corps of Engineers has mapped =he
limits of 100-year floodplain at Camp Lejeune at 7.0 feet above msl in
the upper reaches of the New River (Natural Resource Management Plan,
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1975). The elevation of the 100-year floodplain increases downstream and
is ii.0 feet above msl on the open coast.

5.3.3 Geology. The geology of the Atlantic Coastal Plain physio-
graphic province is typically a seaward-thickening wedge of sediments
(Figures 5-4 and 5-5) on a basement complex of igneous and metamorphic
rock similar to that at the surface in the Piedmont physiographic
province. Sediments of the coastal plain vary in age from Cretaceous to
Recent and consist of layers of sand, silt, clay, marl, limestone, and
dolostone.

A mantle of Pleistocene and Recent sands and clays commonly
covers the older sediments of the area. Beneath this mantle is a belted
subcrop pattern with Cretaceous sediments nearest the surfac’e in the west
and progressively younger sediments nearest land surface toward the coast
(Figure 5-6).

Although the sedimentary sequence is approximately 1,400 to
1,700 feet thick beneath loEB Camp Lejeune, only the uppermost 300 feet
are pertinent to the purpose of this report because these strata contain
the important water-bearing rocks at MCB Camp Lejeune.

The Eocene Castle Hayne Limestone consists of shell limestone,
marl, calcareous sand, and clay. In Onslow County, the Castle Hayne
varies in thickness from approximately lO0 feet to more than 200 feet.
Rocks of Oligocene aEe unconformably overlie the Castle Hayme. These
sediments consist of fossiliferous limestone, calcareous sand, and clay
and are equivalent to the Trent Formation according to recent correlation
charts (Baum et al., 1979). In the subsurface of Onslow County, rocks of
Oligocene age vary from approximately 40 feet to more than 200 feet thick
(Brown et al., 1972).

The Yorktown Formation overlies the Oligocene and outcrops in a
band east and south of Jacksonville. This unit consists of lenses of
sand, clay, marl, and limestone. The Yorktown Formation has long been
considered Late Miocene, but the latest correlation charts (Bantu et al.,
1979) date it in the Pliocene.

Pleistocene and Recent sands and clays mantle the older
stratigraphic units in most of the study area and form the most seaward
band of sediments. These sediments were deposited in Pleistocene and
Recent time, when the retreat of continental glaciers raised sea levels.

5.3.4 Hydrology.

5.3.4.1 Surface Water. The dominant surface water feature at bEB Camp
Lejeune is the New River. It receives drainage from most of the base.
The New River is shorE, with a course of approximately 50 miles on the
central coastal plain of North Carolina. Over most of its course, the
New River is confined to a relatively narrow channel entrenched in the
Eocene and Oligocene limestones. South of Jacksonville, =he river widens
dramatically as it flows across less resistant sands, clays, and marls
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(Burnette, 1977). At MCB Camp Lejeune, the New River flows in a
southerly direction and empties into the Atlantic Ocean through the NewRiver Inlet. Several small coastal creeks drain the area of MCB CampLejeune that is not drained by the New River and its tributaries. Thesecreeks flow into the Intracoastal Waterway, which is connected to the
Atlantic Ocean by Bear Inlet, Brown’s Inlet, and the New River Inlet.

Wilder et al. (1978) state the standard streamflow measurements
employed by the U.-. G’--eological Survey are not applicable in low-
gradient, tidal conditions. This is probably why s=reamflow in the NewRiver below Jacksonville has not been determined. The tides at New River
Inlet have a normal range of 3.0 feet and a spring range of 3.6 feet(U.S.. Department of Commerce, 1979). The tidal range diminishes upstream
to pproximately 1 foot at Jacksonville (Howard, 1982). The flood tidal
prism,entering the New RivEr Ilet in one tidal cycle was determined tobe approximately 2.35 x i0J ft (Burnette, 1977).

The average annual runoff of the MCB Camp Lejeune area has notbeen determined; however, Craven and Carteret Counties, to the northeast,have an average annual runoff of approximately 18 inches. The ground-
water contribution to runoff in the same area northeast of MCB Camp
Lejeune is" estimated as 65 percent of total runoff (Wilder et al., 1978).

The water in the New River at MCB Camp Lejeune is brackish,shallow, and warm. Salinity is largely a function of distance from the
ocean and rainfall.. At Jacksonville, the New River may reach salinities
of i0 parts per thousand (ppt) during extended periods of low rainfall.However, near the New R/ver Inlet, salinity in the river is usually
equivalent to that of sea water (35 ppt). Salinities near the inlet
become significantly lower only durinE heavy rains (Burnette, 1977).

Water quality criteria for surface waters in North Carolina
have been published under Title 15 of the North Carolina Administrative
Code. The New River at MCB Camp Lejeune falls into two classifications
(Figure 5-7). Classification SC applies to three areas of the New River
at MCB Camp Lejeune. The best usage of Class SC waters is "fishing,
secondary recreation, and any other usage except primary recreation or
shellfishinE for market purposes." The rest of =he New River at MCB Camp
Lejeune is Class SA, =he highest estuarine classification. The best
usage of Class SA waters is "shellfishing for market purposes and any
other usage specified by the SB or SC classification."

5.3.4.2 Groundwater. The uppermost 300 feet of sediments at MCB Camp
Lejeune is the source of fresh water for the base. Brackish water is
usually found deeper than 300 feet below msl (Shiver, 1982). In general,
the aquifer system consists of a water table aquifer and one or more
semi-confined aquifers. Confining beds lie between the two aquifer
systems and between the layers of the semi-confined aquifers. Variations
in the local hydrogeology result from the complex depositional history of
the area.
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The uppermost hydrogeologic unit, the water table aquifer,extends from land surface to the first confining bed. This aquiferconsists of sand, silo, limestone, and small amounts of clay. Thesesediments are usually Pliocene and younger.

The water table aquifer is recharged when rainfall seeps intothe ground and percolates into the zone of saturation. Depth to the zoneof saturation is 10 feec or less at MCB Camp Lejeune (Atlantic Division,Bureau of Yards and Docks, 1965). Groundwater in the water table aquifergenerally flows from upland areas .oward stream valleys where it dis-charges to surface water. In inerstream areas, some groundwater w11flow from the wacer table aquifer to the first semiconfined aquifer asrecharge, given favorable hydraulic gradien and geology. Recharge ofthe semiconfined aquifer may be expressed using Darcy’s Law (Freeze andCherry, 1979) as:

Q hl h2 k A
m

where: Q Quantity of recharge per unic time,
h1 Hydraulic head in the water table aquifer,
2 Hydraulic head in the semiconfined aquifer,m =Thickness of the confining bed,
-k Hydraulic conductivity of the confining bed, andA Area for which recharge is calculated.

From his, it may be seen that groundwater will flow from theupper aquifer to the lower aquifer only if the hydraulic head in thewater Cable aquifer is greater than the hydraulic head in the%emiconfined aquifer. The thickness and lower hydraulic conductivity ofShe confining bed retard the flow of water between the two aquifers.

The semiconfined aquifer is composed of limestone and calcaroussands of he Eocene Castle Hayne Limestone, he Oligocene Trent Forma-Zion, and in some places, sand and limestone of the Pliocene YorktownFormation. Regional groundwater flow in the semiconfined aquifer istoward the southeast. The regional flow is altered locally by pumpingwells that penetrate this aquifer.

Narkuns (1980) reported that cransmissivicy of the limestoneaquifer in the central coastal plain of North Carolina varied from6,100 fee2/ay to 12,100 feer2/day. Storage varied from 2.6 x 10-3to 7 4 x I0 S ecip fic capaclty of wells at MCB Camp Lejeuue wasreported as 5 co I0 gallons per minute per foot of drawdown (gpm/ft) in1960 (LeGrand, 1960). Recent data indicate thaC the specific capacity ofthe wells tapping the semiconfined aquifer at MCB Camp Lejeune variesfrom less than 3 gpm/ft ro approximately 20 gpm/ft.

The confining units, where present, consist of clay, sandyclay, silty clay, and occasionally dense limestone. These units occur asdiscontinuous lenses and may be present aC any depth. A comparison ofhe logs for Nell Nos. HP-613 and HP-616 (Appendix C) shows a reduction
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in the thickness of the confining bed fro 2? feet to 6 feet in less than

2,000 feet. Idany of the well logs for the base ndcace hac he on-

fnn units are eher hn or sen. Wells n hese are whdraw a

le s waner fr he waer able aquifer.

5.3.A.3 Mraciou Potential. Polluan migration enial is a

function of boh waer movemen potential and chical and/or physical

neracons of specific contaminants wih scfic eiroenrs.

Regardi he laer, various coninans n move eaer or lesser

distances pending upon such factors : chemical reions ween

coninans a soIs or sraa physical rapping of coinans in

sraa ids sraificaion caused by differences ween coninan

densii a surface waer or oundwaer deies and, solubility

characteristics of specific contaminants ng oher factors.

BecauSe hese factors are sie-specfc, hey nno discussed in

deal n hs background section. However, Eeneral characteristics of

possible waer movemen a is effec on connan rapo are

discussed.

There are hree enial migration pathways a B Cp Lejeune. n he

firs cas, coninans may carried off-base by surface waer

drainaEe o he New River a is rbuaries. e oher wo pathways

are in Eroundwaer. Coninans eneri he waer le aquifer may

hen rae o surface waer or hey may miErae do no
semiconfined aquifer.

Surface waer dranaEe is s rapid in he veloped are of

he bae where natural dranaEe h en modlfed by dches

sewers, a ensive areas of phal a concrete. Coninans are

most likely ro rapored directly no surface dranaEe durinE rods
of hea rainfall. A oher mes, ranspor is likely o o a

hrouEh roundwaer, excep in are adjacen o surface sres.

e waer le aquifer is hEhly susceptible o conamnanion

because is composed predominantly of ele materials a he each

surface. f a se s near a surface waer feaure contaminants in

waer able aquifer can expected o move horizonally a oward

zone of discharEe a he oundwaer/surface waer nerface.

n he inersre areas (.e. relatively dsan fr surfe

drainaEe), he horizontal cponen of flow will snell e no follow

opoEraphy bu under s circsances a recital flow may develop fr

he waer le ufer o he semiconfined lmesone aquifer. ese

condio depe on: (I) a hydraulic Eradien fr he waer

aquifer oward he semiconfined aquifer, and (2) on he hickness a

hydraulic conductivity of confLninE units. These factors are noc well

known a B Camp Lejeune. a s kno is ha coions vary wh

loca ions.

n some areas, contamination of lower aquifers is very

unlfkely. For example, a GeorEeo, near he Cp iEer area,

hydroEeoloEy ends o preven miEraion of waer fr he warer
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aquifer ro the deeper aquifer (Division of Environmental Management,1979). This is because the confining zone is approximately 50 feet thickand the hydraulic 8Tadienr is from the limestone aquifer toward the watertable aquifer. These same conditions may be present in parts, but notall, of MCB Camp Lejeune.

Variability of the confining units decreases assurance of
protection of the semiconfined limestone aquifer. Furthermore., althoughthe hydraulic gradient between the water table and semiconfined .aquifersis unkno aC B Camp Lejeune, large-scale wiChdrals of ouwacernecessary o supply he se h waer y have pruced an erall
decline of pressure in he siconfined aquifer. is would te oncrease he potential for conamnan vemen o he deeper aquifer.

Another possible factor affeccin groundwater quality ar MCB
Camp "Lejeune is the condition of abandoned wells. If a well is nor
properly sealed when abandoned, ir may become a pathway for contaminants.
Conversations with personnel at base maintenance and the water trearmen
plant have indicated rhar there is no inventory of abandoned wells nor
are closure derails available.

5.4 -BIOLOGICAL FEATURES. The three forest areas surrounding Camp
Lejeune--Croaran, Hofmann, and Camp Davis--provide extensive wildlife
habitat. Animal life includes deer, black bear, urkey, squirrel, quail,
rabbits, raccoons, muskrat, mink, and otter. The creeks, bays, swamps,
marshes, and pocosins provide habita for many types of birds, including
egrets, fly catchers, woodpeckers, hawks, woodcocks, owls, bald eagles,
peregrine falcons, and osprey. Reptiles include alligators, turtles,, and
snakes. Several species of the latter group are venemous. Freshwater
fish in the strea and lakes of the forests include larEemourh bass,
redbreast sunfish, bluegill, chain pickerel, warmouth, yellow perch, and
catfish. Trees found in the forests include loblolly, pond, longleaf,
and shortleaf pines; sweet gum, tupelo gum, yellow-poplar, oak, red
maple, sweet bay, and loblolly bay. In the pocosin wetlands, there is
generally a shrub undersrory of evergreen and deciduous species. Several
unusual plant species also can be found, including pitcher plants, sun-
dews, and Venus flytraps (Richardson, 1981; Yong, 1982; Wilson, 1982).

The Camp Lejeune complex is predominantly tree covered, with
large amounts of softwood (shortleaf, longleaf, pond, and primarily
loblolly pines) and substantial stands of hardwond species. Timber-
producing areas are under even-aged managemen with the exception of
those along major streams" and in swamps. These areas are managed to
provide both wildlife habitat and erosion control. Smaller areas are
managed for the benefit of endangered or threatened wildlife species such
as the red-cockaded woodpecker.

Of Camp Lejeune’s 112,000 acres, more than 60,000 are under
forestry management. Ar the forests’ borders are several species of
shrubs, vines, and herbs. Acidic soils host carnivorous plants, includ-
ing pitcher plants, sundews, and Venus flytraps. Forest management

5-15



provides wood production, increased wildlife populations, enhancement of

natural beauty, soil protection, prevention of stream pollution, and

protection of endangered wildlife species (Natural Resource Management

Plan, 1975).

Wildlife management at Camp Lejeune is based on guidelines in

the United States Forest Service Wildlife Management Handbook. Upland

game species (including deer, black bear, gray squirrel, fox squirrel,
quail, turkey, and waterfowl) are abundant and are considered in the

wildlife management program. There is an attempt to coordinate forest

and wildlife management. Wildlife management is accomplished in part by

providing a variety of habitats, including forests, perennial grass

clearings, small-game strips, wildlife food plots, planted forest access

roads, and plantings of shrub and fruit trees which produce’edible seeds

and ruits. Figure -8 presents the locations of wildlife food plots,

fish ponds, wldlife openings, and small-game plots within the 14 wild-

life units of the complex (Natural Resource Management Plan, 1975;
NAVFACENGCOM, 1975).

Ecosystems discussed in this report will be broken into

terrestrial (or upland), wetland, and aquatic communities.

5.4.1 Terrestrial Ecosystems. Camp Lejeuue contains four upland

habita types (Natural Resource Management Plan, 1975). These are:

I. Longleaf pine,
2. Lob lolly pine,
3. Loblolly pine/hardwood, and

4. Oak/hickory.

5.4.1.1 Lonleaf Pine. Longleaf is the principal pine species and

occurs on higher upland sites. Turkey, blackjack, post, and willow oaks,

along with red bay, holly, and black gum, are the associated species.

Gallberry, yaupou, low-bush huckleberry, titi, and chinquapin are also

common in the understory. Herbaceous species include teaberry, ferns
and sawgrass. Quail and fox squirrel are common in this habitat and wld

turkey find this forest type quite conducive for nesting and brooding

range.

5.4.1.2 Loblolly Pine. Loblolly pine is the main timber stand of the

area and many now grow oh old farm homesteads. Persimmon, black cherry,

red cedar, holly, dogwood, and scrub oak are counuou, while huckleberry,

chinquapin, gallberry, beauty-berry, and wax myrtle make up the

undersory. Weeds and herbaceous plants nclude pokeweed, ragweed,

smartweed, beggarweed, and partridge pea. .Deer, turkey, gray squirrel,

and quail are common in this forest type, especially if clearings are

provided or prescribed burning is done to improve food and cover for the

above species.

5.4.1.3 Lobloll Pine/Hardwood. This mixed forest occurs above the

hardwoods and just below the pure stands of loblolly pine. Sweet gum,

black cherry, red cedar, holly, sweet bay, and dogwood trees are common,

while high bush huckleberry, gallberry, and wax myrtle comprise the
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understory. Weeds and herbaceous plants include panic rass, broosedge,
pokeweed, partridge pea, and beggarweed. Gray squirrel, deer, and other
small als are connon here. The habitat is also conducive to wId
turkey.

5.4.1.4 Oak/Hickory. This association is frequently found along
streams and creeks below the loblolly/hardwood stands and above the
comland hardwoods. White oak and southern red oak are the principal
species. Black, post, chestnut, scrub oak; yellow poplar, sweet gum,
black gum, persinnon, black cherry, maple, and dogwood also are connnon.

Blueberry, chinquapin, and beauty-berry make up the underscory.
Herbaceous plants include ferns, teaberry, paspalums, and sedges.
Wildlife frequently observed in Cbis habitat include gray squirrel, wild
turkey, deer, and wood duck. Black bears are also found here.

5.4.2 Wetland Ecosystems. Wetlands found in the coastal plain vary
from those bordering freshwater streams and ponds co salt marshes along
coastal estuaries. The most unusual wetland system is the pocosin, which
has been referred to as a shrub bog by Christeusen (1979). The term

pocosin originates from an Algonquin Indian name meaning "swamp on a

hill." Pocosins initially develop as wetlands formed in basins or de-
pressions. The wetlands expand beyond the physical boundaries of the

depression as the peat retains water. Eventually, the wetland expands
above the groundwater, with peat acting as a reservoir, holding water by
capillarity above the level of the main groundwater mass (Moore and

Bellamy, 1974).

According to Richardson (1981), these evergreen shrub bogs
comprise more than 50 percent of Notch Carolina’s freshwater wetlands.
Typically, these systems cover thousands of acres, are isolated from
other water bodies, and periodically are subject to fre. Much of the

pocosin habitat in North Carolina is gradually being lost to timber
cutting or drainage with subsequent agricultural development. In 1962,
for example, pocoslns covered more than 2.2 million acres, buC by 1979,
only 695,000 acres remained undisturbed. Destruction of pocoslus has
resulted in changes of hydrologic regime, and nutrient export to other

aquatic systems (Richardson, 1981).

A shrub underscory with scattered emergent trees dominates
pocosin vegetation. The most common species is pond pine. Oher species
include Atlantic white cedar, loblolly and lougleaf pine, red maple,
sweet bay, and loblolly bay (Christensen ecal., 1981.)

The characteristics of pocosin fauna are less well understood
than those of the plant community. Wilbur (1981) notes chat pocosins
serve wildlife species two ways: They are habitat for endemic species,
but also are refuge for Chose species which once ranged widely, bu now

are confined because of habitat destruction. Endemics include two

vertebrates, the pine barrens treefrog and the spotted turtle. Various

small mammals and reptiles also are endemic to the pocosins. Such

species as white-tailed deer and black bear also find refuge in the

poc os ins.
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Wetland ecosystems on the Camp Lejeune complex can be separated
five habitat types (Natural Resource Management Plan, 1975).

I. Pond pine or pocosin,
2. Sweet gum/water oak/cypress and tupelo,
3. Sweet bay/swamp black gum and red maple,
4. Tidal marshes, and
5. Coastal beaches.

5.4.2.1 Pond Pine. This habitat" (commonly known as pocosin or upland
swamp) is dominated by pond pine with Atlantic white cedar, loblolly and
iongleaf pine, red maple, sweet bay, and loblolly bay also present as
stated above. OndersCory plant species include greenbriar, cyrilla,
fecer bush, and sheep laurel. Associaeed marsh and aquatic planes
incluxie mosses, ferns, pitcher planes, sundews, and Venus flytraps.
Animals which can be frequently observed here include deer and black
bear. Pocosins provide excellent escape cover for bear because pocosins
are seldom disturbed by humans. The presence of pocosin-type habitat aC
Camp Lejeune is primarily responsible for the continued existence of
black bear in the area. Many of the pocosins on the base are overgrown
with brush and pine speci.es thac would be unprofitable co harvest.

5.4.2.2 Sweet Gum/Water Oak/Cypress and Tupelo. This habitat is found
in the rich, moist boctomlands along streams and rivers and extends co
the marine shoreline. Cypress domlnaCe if water is present most of the
year, while gums dominate if water availability is seasonal. Maple,
black gum, hawthorn, sweet bay, red bay, and elm along with hornbeam,
holly, and mulberry are also frequently present. Huckleberry, grape, and
palmetto make up the understory. Deer, bear, turkey, and waterfowl
{including woodcocks) are commonly found in this type of habitat.

5.4.2.3 Sweet Bay/Swamp Black Gum and Red Maple. As the name implies,
sweet bay or swamp black gum and red maple are the dominant tree species
in Chls floodplain habitat. Swamp tupelo, ash, and elm are also present.
Greenbrier, rattan-vine, grape, and rose make up the understory. Fauna
frequently found in this area include waterfowl, mink, octet, raccoon,
deer, bear, and gray squirrel.

5.4.2.4 Tidal Marshes. The tidal marsh aC the mouth of the New River
on HB Camp Lejeune is one of the few remaining North Carolina coastal
areas relatively free from filling or ocher man-made changes. Vegeta-
tion consists of marsh and aquatic planes such as algae, cattails,
salgrass, cordgrass, bulrush, and spikerush. This habitat generously
provides wildlife with food and cover. Migratory waterfowl, shorebirds,
alligators, raccoons, and river octet are frequently seen within this
habitat type.

5.4.2.5 Coastal Beaches. Coastal beaches along the Incracoascal
Waterway and along the Outer Banks of MCB Camp Lejeune are used for
recreation and co house a small military command uniC on the beach. The
Marines also conduce beach assault training maneuvers from company-size
units Co combined 2nd Division, Force Troops, and Marine Air Wing units.
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These exercises involve the use of heavy equipment including Aphibious
Tractors (AMTRACs). Training regulations presently restrict where heavy
tracked vehicles are permitted to cross the dunes. These restrictions
are intended to protect the ecologically sensitive coastal barrier dunes.

The vegetation along the beaches includes crees (live oak and red cedar),
woody plants (greenbrer, yaupon, holly, wax myrtle, and palmetto), and

weeds and herbs (sea oats, beachgrass, butterfly pen, Virginia creeper,
swamp mallow, and passion flower). Although in comparison to ocher types
the coastal beaches are generally low in value to most game species, they
serve as buffers Co the mainland and provide habitat for many shorebirds.

5.4.3 Aquatic Ecosystems. Aquatic ecosystems on MCB Camp Lejeune
consist of small lakes, the New River estuary, numerous tributary creeks,
and part of the Intracoastal Waterway. A vide variety of reshwater and

saltwater fish species live here. A number of freshwater ponds are under

management to produce optimum yields and ensure continued harvest of
desirable fish species (Natural Resource Management Plan, 1975).

Principal freshwater game. fish species in the ponds, creeks,
and the New River include largemouCh bass, bluegill, redear sunfish,
warmouth, pumpkinseed, yellow perch, redfiu pickerel, jack pickerel, and

channel 6atfsh. The New River estuary is used extensively for shell-

fishing, especially in the bays and protected areas of the river such as

Stone Bay, Traps Bay, and Ellis Cove.

The Tntracoastal Waterway cuts the southeast edge of MCB Cmnp
Lejeune. As it passes between the mainland and the barrier islands, the

waterway carries a heavy flow of private pleasure boars during the summer
and a steady flow of coaaercial barges year-round. A variety of salt-
water fish is found in the Inracoastal Waterway and in the Atlantic
Ocean adjacent to the base. These include flounder, weakfish, bluefish,
spot, croaker, whiting, drum, mackeral, tarpon, marlin, and sailfish.
Shellfish, represented by oysters, scallops, and clams, are also abundant
(Natural Resource Management Plan, 1975; NAVFACENGCOM, 1975).

This parr of he North Carolina coast is within the Atlantic
flyway and many species of migrating birds pass through the region. Area

habitats are used by migrating birds, and local species of shorebirds
also employ the marsh areas as a nursery.

The long-range management plan for MCB Camp Lejeune calls for

recreational improvements and increased access along the New River and

TntracoasCal Waterway for the wildlife observer and photographer as well

as the game hunter and fisherman (NAVFACENGCOM, 1975).

Regionally, the area is important because of the marine

fisheries resource. At nearby Beaufort, Duke University has a marine

laboratory. The National Marine Fisheries Service Center for Menhaden

Research is also near Beaufort. The University of North Carolina

Institute of Marine Sciences and the State of North Carolina Department
of Natural Resources Division of Marine Fisheries are in Morehead City.
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5.4.4 Rare, Threatened, or Endangered Species. The flora of North
Carolina consists of approximately 3,400 taxa of vascular plants. The
vertebrate fauna of over 865 species and subspecies includes
200 freshwater fish, 78 amphibians, 79 reptiles, 225 breeding and
175 winter and transient birds, 80 nonmarine mammals, and 28 pelagic or
offshore mammals (Cooper, 1977). Of these orEanisms 26 have been desiE-
hated as endangered or threatened by the State of North Carolina and
25 are listed by the federal Eoverment as endangered or threatened for
North Carolina (Table 5-i). The North Carolina Department of
agriculture is currently (1982) revewinE additional plants for inclusion
on the state endangered and threatened plan list. Table 5-2 presents
14 additional proposed taxa and taxa under review wich are known o
occur in Carteret, Craven, Jones, or Onslow Counties. The presence of
North Carolina’s sensitive species on the Camp Lejeune complex is
described in Table 5-3.

The Natural Resources and Environmental Affairs (NREA) Division
of ICB Camp Lejeune, the U.S. Fish and Wildlife Service, and the North
Carolina Wildlife Resource Commission have entered into an agreement for
the protection of endangered and threatened species that might inhabit
MCB Camp Lejeune. Habitats are maintained at MCB Camp Lejeune for the
preservatin End protection of rare and endangered species through the
base’s forest and wildlife ,mnagement programs. Full protection is
provided to such species and critical habitat is designated in management
plans to prevent or mitigate adverse effects of station activities.

As part of the rare and endangered species management program,
special emphasis is placed on habitat and siEhtings of alligators,
osprey, bald eagles, cougars, dusky seaside sparrows, and red-cockaded
wodpeckers. The red-cockaded woodpecker is present in pine forests on
ICB Camp Lejeune as noted in Table 5-3. This small woodpecker subsists
on insects and is important in controlling insect pests which attack pine
trees. Nesting cavities used by these birds are usually in overmature

pine trees with red-heart disease. In some colonies, all the cavity
trees are within 300 feet of each other, but in other colonies, they may
be 0.5 mile apart (Hooper et al., 19H0). Numerous red-cockaded
woodpecker colonies on Camp Lejeune have been mapped and marked (Natural
Resource Management Plan, 1975). These areas are shown in FiEure 5-9.

5-21



5-I. Scata aM Federal Status of Semii Secim for North Carolina

brth
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Myis somalis
Euhalaea glacialis
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Alligator mississippiemis
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E
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E
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E
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E
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E
E
E
E

E
T
E
E
E
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Sources: * Parker, W. aM L. Din, 1980.
T U.S. Fish ar Wildlife Service, 1980.
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"Fable 5-2. Proposed Protected Plait List for North Carolina* Listing Only Those Taxa Knoll to Occur in Carteret Craven, Jones, orOmlo Couti

Scient ific Nam Ccmmn Sane Couttiesl llabitatV*
Proposed
Status

Proposed Taxa

Arenari a Il freyi

Asplenitn heteroresi liens

Calamvi 1 fa brevip I is

Carex chapnani i

Cystopteris tennesseem is

Lysilmch ia asperulaelol ia

Hyrioplrj I ltm laxt

Sarracenia rubra

Sol idap verrm

Utricularia ol [vacea

Taxa Under

Aeschyrmne virginica

Dionaea uscipul

C,e rt iana autmal is

Parnssia caroliniana

COdfrey’s sandott

Carolina spleercort frn

Riverbank ssndreed

Chaan’s sedge

Tennessee bladder fern

Rough-leaf loestrife

lose tratermil[oLl

lmtain see pitcher-plar

Spring-flowering 8oldenrcd

Iarf bladdenrt

Sere i t lye joim-etch

Veins flytrap

P/he bm’ren geian

Carolina parnmsia

Craven, Jones!
Jo

Carteret, Craven
om1o
Craven

Craven, Jonm

Carteret, Craven,
Jonm, Omlo
Carteret Crash

Carteret, Craven,

Craven, Onslo

Carteret

Graven

Cteret, Cran
Jones, Omlo

Oaven, (InsIo

Onslow

Noedlarfl seepage slopes of marl subst’rates
Shaded marl out,rope

lrg-led pine forests, begs, ard savannds

Dry, sandy mds and rosdsides

lrl outcrops

Savanndas, poccsins, loy, uplard brgs,
and ramie emiromems, idic soils.

Lime sinks, [vole, and ponds

Slrub bogs and savanndm in tie cvastal
plain

Savammahs, poccs im, pine barrem, pine
flataxxis, and slrub bogs

Shallow, acid ponds ith pH of 3 to 5

Riveflmnks, waups, avd tidal marsls in
tin coastal plain

Net, sardy ditches, pocmim, avannahs,
and open bg margins

lcins, sanndls, and pine hrrem

Savannahs

E

E

T

T

SC-E

E

T

I

PP

PP

PP

E Endangered, T Threatened, SC-E Special Concern--Endangered, I Indeterminate, and PP Primary Proposed Species.
Sources: * North Carolina l)epertment of Agriculture, 1981a, 1981b.t Radford, hles, ani Bell, 1968; Justice and Bell, 1968; Beal, 1977; and Nilson, 1982." Rdford, Ndes, al Bell, 1968; Cooper, 1977.



Table 5-3. Comments on Sensitive Species Regarding Occurrence Within
Study Area (Camp Lejeune Complex)

Species Comment

MAMMALS

Eastern COUgar

Florida manatee

Gray bat
Indiana bat
Atlantic right whale
Finback whale
Humpback whale
Sei whale

BIRDS

American peregrine falcon
Arctic peregr_ne falcon
Bald eagl
Bachman’ s warb let
Kirt land s warbler
Eastern brown pelican
Red-cockaded woodpecker

FISH

Shortnose sturgeon
Spot fin chub

REPTILES

American alligator
Green turtle
Hawksbil I turtle
Kemp’s ridley turtle
Leatherback turf le
Loggerhead turf le

MOLLUSKS

Noonday land snail

PLANTS

Bunched arrowhead
Mountain golden heather

Possible transient but not seen since
1974

Study area is northern extreme of summer
range

Not in area
Not in area
Possible migrant offshore
Possible migrant offshore
Possible migrant offshore
Possible migrant offshore

Possible but not common
Pos s ib le
Not reported or seen
Possible migrant bun not observed
Possible migrant but not reported
Reported in area
Frequent in area with known nesting areas

Not observed recently
Not in area

Rout inely observed
Known nesting sites along coast
Possible. migrant offshore
Possible migrant offshore
Possible migrant offshore
Known nesting sites along coast

Not in area

Not in area
Not in area

SOUrCeS: Peterson, 1982.
Cooper, 1977.
Parker and Dixon, 1980.
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FIGURE 5--9
Red-Cockaded Woodpecker Colony Areas at MCB Camp Lejeune

%Vater and Air Research, Inc
SOURCE: PETERSON, 1982
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SECTION 6. ACTIVITY FINDINGS

6.1 INTRODUCTION. Section 6 summarizes base activities and
operations which may involve potent ial environmental contamination.
Emphasis is placed on past practices. At the end of the section is an
inventory of all waste disposal sites which includes site descriptions.
Information is more detailed for sites requiring confirmation.

Throughout the activities and operations summaries, the reader
is referred to specific sites for more information. In these instances,
site descriptions at the end of this section should be consulted.

6.2 OPERATIONS, ORDNANCE. Because ordnance operations at Marin
Corps Base (MCB) Camp Lejeune are carefully controlled, there is little
public health or environmental concern about past disposal ractces.
For c.hat reason, only an overview of this function is presented. Camp
Lejeune was established as a training center before World War II avi has
retained this characteristic feature. Numerous activities, fTom infantry
and tank training to amphibious operations, require substantial amounts
of ordnance each year. No manufacturing or load and pack operations
occur on the base. A11 ordnance is shipped in and stored on the
facility. Types of ordnance range from small arms ammunition to rockets,
artillery and mortar rounds. Principal magazine storage is in the
Frenchs Creek area, while smaller storage areas exist in other designated
places-on the base. No reports of spills or accidents were discovered
during this study.

There is evidence that, on a nonroutine, irregular basis, some
ordnance was buried at the Camp Geiger landfill near the trailer park
(Site No. 41). Reports indicate that some mortar shells were placed in
dumpsters and ultimately taken to the landfill. A case of grenades was
once found at that site and subsequently buried there. A 105mm cannon
shell apparently blew up while being buried there. This suggests that
care be taken when drilling or boring at Site No. 41.

Because of the training mission, a substantial amount of land
has been designated as firing ranges and impact areas. There are three
impact zones, called G-10, N-2, and K-2, for high explosives. Locations
of these zones are as follows:

I. G-10 Impact Area--PWDM I., D5-6.
2. N-2 Impact Area--Extends east from the junction of

Gridline 94 and Onslow Beach along the beach line to Bear
Creek Inlet, and then along Bear Creek to a point 400 yards
north of the Intracoastal Waterway, and thence on a line
400 yards north of a parallel to the Intracoastal Waterway
to Gridline 94. Ordnance from aircraft will impact on
Brown’s Island.

3. K-2 Impact Area--PWDM i, D3/E3.

The New River bisects MCB Camp Lejeune and splits impact zones
G-10 and K-2 into east and west sections. N-2 is southeast of G-IO and
borders the Atlantic.
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A bombing range known as BT-3 has been established at Brown’s
Island. This property is 7 miles southwest of Swansboro, North Carolina.
The island, referred to as the Brown’s Island Target Complex, is used by
aircraft for target runs with ordnance not to exceed an equivalent net
explosive weight of 250 pounds TNT. The target complex also receives
high trajectory artillery rounds.

There are two Explosive Ordnance Disposal (EOD) areas on the
base near the impact zones. They are G-4 for the east and K-326 for the
west side of the camp. They are used to dispose of inert, unserviceable,
or dud ordnance. Ordnance is routinely collected by skilled gOD

personnel and disposed of by burning or electrically exploding. There is
no significant chemical waste enerated by this ectivity. At times,
residual propellant or incompletely burned munition compounds may remain,
bu amounts are typically less than I pound.

6.3 OPERATIONS, NONORDNANCE.

6.3.1 Introduction and Summary. Most waste material is generated by
the support and maintenance functions of the base. Decentralization of
utilities and ocher essential services is necessitated by the 170-square-
mile lan area. For insance,vehicle maintenance functions are carried
out at several places. Past generation of hazardous waste is primarily a
result, of maintenance-type activities. Only light industrial activity
has taken place.

In a facility the size o MCB Camp Lejeune, hazardous waste may
be generated at many places. For instance, the 1979 Facility.Development
Map set indicates the following numbers of facilities:

1. Vehicle maintenance (except ramps and racks)u45 to
50 buildings,

2. Vehlcle/aircraft racks/ramps--85 to 90 buildings,
3. Other malntenance--10 to 15 buildings,
4. Fuel related operations--approximately 50 buildings,
5. Maintenance shops--approximately 20 buildings, and
6. Other shops--approximately I0 buildings.

The actual number of shops is probably greater since individual shops
within buildings are not distinguished in these numbers.

Because this investigation is conducted within finite military
resources, priorities must be established. Priority criteria include
types of substances potentially involved, intensity or size of activity
or organization, and level of information available. More information is
provided in this report on these activities assigned higher priorities.

Another important factor relating to information reported in
this section is on-site judgment. Observed circumstances and information
gathered during interviews indicate minimal contamination potential at

many shops and activities. In these instances, priority was given to

identifying and gathering information regarding other disposal sites,
rather than gathering detailed information on activity, history, and
productivity at what appeared to be lower priority activities.
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6.3.2 Marine Air Croups. Marine Air Croups (MAC) 26 and 29 presently
operate at Marine Corps Air Station (MCAS) New River. MAC-26 consists of
the headquarters unit plus aircraft squadrons. Hazardous wastes are
generated as a result of aircraft maintenance. These wastes include used
Petroleum, Oil, Lubricant (POL), Methyl Ethyl Ketone (MEK), and PD-680.
In the past, MAC-26 wastes included petroleum naptha, aircraft surface
cleaning compound, toluene, methyl ketone, paint rmover, ammonium
hydroxide, sulfuric acid, trichloroethane, corrosion control agents, and
waste POL.

MAC-29 consists of a headquarters unit plus aircraft squadrons.
Hazardous wastes are generated as a result of aircraft maintenance.
Present wastes include waste POL (650 gal/mo), paint, solvents (I0 gal/mo
of. PD-680, Freon, and MEK), nitric acid, and epoxy paint stripper
(30 gal/mo). Past wastes were reported to include strippers and
asuuonia-based paint stripper.

Present activities and information indicates types of waste
disposed of in the past. A review of building construction has been used
to infer history and location of waste generation from aircraft
maintenance activities. Of existinE structures, Building AS 840 (built
in 1952) is the initial ircraf maintenance hanger. Square footageavailabl fo the aircraft mai,tenance area increased tenfold when Hangar
AS 50 was added 2 years later. The addition of Buildin$ AS 515 in 1963
resulted in a two-thirds increase in capacity. In the late 1960s,
Hangars AS 518, 4106, and 4108 were completed, doubling the size again.
Finally, in 1975, Hangar 4100 was added which increased capacity about
10 percent. Increases in quantities of waste products are expected to
parallel facility growth.

Wastes (except POL) generated on MCAS New River are presently
collected and prepared for transfer to DPDO for accounting. Waste POL is
colleced by the Heavy Equipment Unit at Building 45. In the past,
liquid wastes were disposed of in sewers and sprayed on dirt roads for
dust control. Nonliquids were at first taken to the Camp Geiger Sewage
Treatment Plant (STP) Dump (Site No. 36), later to the Camp Geiger
Trailer Park Dump (Site No. 41), and most recently to the current Base
Sanitary Landfill (Site No. 29).

6.3.3 Activities of 2rid Marine Division. The division is composed of
several groups which are discussed in the following sections.

6.3.3.1 Assault Amphibious Battalion. This group is located at the
boat basin on Courthouse Bay. Amphibious vessels are parked and main-
tained in Buildings A-I and A-2. The battalion trains on Courthouse Bay,
other outer waters, and in wooded lands nearby. Waste POL is generated
during routine, nonroutine, and working maintenance. Waste POL from
routine maintenance is estimated to be 5,000 to 15,000 gallons per year
based on the following:

i. 47 vehicles per company,
2. 4 companies,
3. 17 gallons of crankcase oil per change,
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4. 21 gallons of :ransmission o.l per change,

5. 1 change per year, and

6. The assumption that vehicle numbers and characteristics are

constant throughout the history of the area.

Oils are en o he n se for recyelng dsposal. e
remoteness o hs area ndcaces har in he 19Os hrough 960s uch

o as dsposed of n nearby oed areas. nspecon o nearby are

revealed no indicanio of signLficann coninaion. However, sub-

sanial qniies of waste oil have en spread er he area (Sie

o. 73).

Vehicle incenance can peced o release sll uns of

POL o work area drain. Before oilaer separators were used, it is

likely hat this POL went to receiving waters.

We bate acid also was generated. Between the early 1950s

and lae 1970s, battery liquids re poured onto he ound nearby (Site

No. 7). er he years this is estimated to have totaled 10,000 to

20,000 gallons of idc liquid containing lead a antiny.

6.3.3.2 Reconnaissance Battalion. s battalion h en head-

quartered a Onslow Beach since 1953. No prior similar nearby iviy

s indican on older development maps. Building HA-130 is us for

vehicle intenance ich involves trucks a other light vehlcles.

nspecion of he sie revealed no sgnifican wte dispos locations.

However due o he reeness of hs iviEy it is resonate o

asse hat so nearby disposal took place. No daa regarding hUmOrs

of vehicles inalned have en collected. wever t size of the

parki.ng area suggests tens (not hundreds) of vicles. Therefore, wte

POL amounts can expected o less han 200 gallo r year or

A,O00-5,000 gallo over 20 no 25 years.

6.3.3.3 Tank Battalion. Tanks have en rked a intaned n he

Gun Park and 1800 areas of EB Cp Lejeune. Boh zones are alo he

Main Seice Road near Cogdels Creek. Earliest ank tvity was near

HC New River Ln he 190s and early 1950s. Then until he early

1960s anks were parked and inained n he Gun Park area untl hey

were moved to he "1800" area where they rained until he early 1980s,

when hey were returned o the Gun Park area. ese areas are unpaved

a cover 30 o 50 acres each. BuLldings a grease rac involved in

maintenance of anks and smaller vehicles at t Gun Park area nclude

GP-7, GP-8, 739, and 816, which were built Ln the md-19Os. BuL1dinEs
used a he "1800" area include 1832, 18I, a 182 which were

constructed in he early 1950s. BuLlding 1832 a nearby sructures have

been removed and new tank parkfaclies have en cotructed.

Many of he los dran o nearby ditches ch flow o Cogdels

Creek. No sis of siificant contamination were observed at buildings

or parkinE areas. However, POL and battery fluids dsposal has occurred

(See Se No. 7).



6.3.3.4 Old 10th Regiment. This group occupied the "1800" area when
only buildings with 500 designations were standing. Artillery was parkedadjacent to the buildings. Maintenance activities took place in and
around. Buildings 571, 574, 576, 598, and 599. No information was
obtained regarding wastes generated by this regiment. The area is now
occupied by the 2nd Combat Engineers Battalion.

6.3.3.5 2rid Combat Engineers Battalion. This battalion is presently inthe "1800" area. Routine maintenance of small combat vehicles takes
place in Buildings 5.4, 576, and 598. No significant areas of
contamination were otserved.

6.3.3.6 2rid, 6th, End 10th Regiments. These regiments use several
sections of the suppPy and industrial area. Buildings 1205, 1206, 1310,1405, 1406, 1502, 1503, 1601, 1604, 1605, 1607, 1711, 1739, 1750, 1755,1760b 1775, and 1780 are used for maintenance of small combat vehicles.Except for the 1700 area, many of these buildings were constructed in the
early 1940s and early 1950s. The area is urban with most surfaces paved.Spills and other disposal activities may have occurred. However, no
indications of significant contamination were found.

6.3.3.7 8th Marine Regiment. This regiment occupies a portion of CampGeiger. Comat vehicles are maintained at Building TC-952. Large paved
parking areas slope eastward to a tributary of Brinson Creek. This smallcreek has received runoff POL from the lots. There was evidence of
dumping near the creek but no significant contamination was observed.

6.3.4 Fire Fighting Activities. Presently, there are two fire
fighting training burn pits at MCB Camp Lejeune. One site used by theMCB Camp Lejeune Fire Department is located south of Bearhead Creek and
between Holcomb Boulevard and Piney Green Road (see Site No. 9). The
other is located near the end of Runway 5 at MCAS New River (see Site
No. 54) and has been used for crash crew training. Both pits were
initially unlined.

The fire department pit was first used in 1961 using water-
contaminated JP-4 and 3P-5. The fuel sat on top of a waer layer in thebottom of the pit. The water layer was not treated after the training
exercises were completed. This pit was lined in the late 1960s. From
1965 to 1971, approximately 30,000 gal/yr was burned at this pit. The
current use is now aout 5,000 gal/yr.

The Crash rew Training Area at MCAS New River was used in themid-1950s. Originally, training was on the ground and surrounded by a
berm. Later, a pit was used which was lined in 1975. MCAS New River
drainage ditches were reported to carry "Protien" fire fighing foam
toward Southwest Creek during or after practice exercises. The affectedarea is about 1.5 acres. Based on a present annual usage of 15,000 gal-lons of POL, approximately 0.5 million gallons of these compounds havebeen used at this site. blost of hese were burned, but as many as
3,000 to 4,000 gallons may have soaked into the soil.
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6.3.5 Naval Field Research Laboratory. From 1947 to 1976, the Naval

Research Laboratory was located in the area of the present Pest Control

Shop (Building PT-37, see Site Nos. 19 and 20). Activities at the

laboratory included using radionuclides (Iodine 131) for metabolic
studies on small animals. These actions are not believed to have

produced any lasting hazardous waste contamination (see Section 6.4).

6.3.6 Creosote Plant. During 1951 and 1952, a saw mill and creosote

plant (Building 776; Site No. 3) manufactured railroad ties. This

activity was located about 800 feet east of Building 613 (pump house and

Well No. 13), on the opposite side of Rolcomb Boulevard and the railroad

tracks. Logs were cut into ties which were then placed in a chamber and

pressure-treated with hot creosote. Creosote was used directly from a

railroad tank car. Creosote remaining in the pressure chamber at the end

of the treatment cycle was saved for later use. There were no reports of

any reosote waste generation. Oil-burning boilers provided steam to

heat the creosote.

The ties were used to build a railroad from Camp Lejeune to

Cherry Point, North Carolina. Upon completion of the railroad, the mill

and plant were sold and removed from Camp Lejeune. All that remained at

the time.of r.his IAS site visit were concrete pads and the boiler

chimney. An inspection of the area did not reveal any indication of

creosote or other wastes of concern.

6.3.7 Utility Operations. Utility operations have influenced

environmental issues at the base. Power, steam, and water are discussed

below. Waste disposal is discussed in Section 6.5

Power for the base is supplied by Carolina Power and Light
Company with all lines above ground. Maintenance of the system is per-
formed by the company, although transformer leakage within the systems is

a concern of base environmental affairs personnel because of potential
PCB contamination. Transformer storage is temporary and is now carried
out with proper environmental controls. Presently, transformers are

stored in Storage Lot 140, between AshStreet and Sneads Ferry Road on

Center Road Extension. It is currently designated as a hazardous waste

storage area. Historically, transformers were stored at Storage Lots 201

and 203. One incident of leaky 55-gallon drums of transformer oil near

Building 1502 was reported. The problem was dealt with by disposing of

the drums at Site No. 74 and the area near Building 1502 is believed to

be cleaned up. (Refer to description of Site Nos. 6, 21, and 74 for

additional information.)

The steam plant at Radnot Point can produce 480,000 pounds.of
steam per hour and supplies the French Creek area as well as mainside.
Steam is used for heating and cleaning of equipment. Substantial amounts

of coal are stored near this facility. The area is identified as Site

No. 26. This is a currently operating site and NACIP confirmation is not

required. However, berms to prevent coalpile runoff were not noted and

some alterations to runoff control may be warranted. The current maser
plan indicates that increased demand will be placed on the system in the
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future. As many as 45,000 tons of coal are used per year. Fly ash has
been disposed of on base for many years. (Refer to Site No. 24 for
additional waste disposal information.)

Groundwater is the potable supply. This is significant, not as
a potential source of contamination, but rather as a potential receptor.
Strategically located wells provide water to eigh treatment plants
within the military complex. Generally, wells are deep enough to
penetrate at least one impervious layer. The Hadnot Point plant serves
French Creek, Tarawa Terrace, and.Berkeley Manor. Storage is in elevated
tanks with a total capacity of 1.4 million gallons. Table 6-I presents
characteristics of the water treatment plants.

The drinking water system at the Rifle Range area has been a
concern because of elevated trihalomethane (THM) levels and proximity of
wels to the chemical landfill (Site No. 69). This concern for impacts
of Site No. 69 exists despite the fact that THM levels at other places
are also somewhat high. For example, note Samples 14, 15, and 16 in
Table 6-3. Test wells have been placed around the landfill to monitor
groundwater characteristics. Table 6-2 shows THMlevels in treated water
at the Rifle Range. Strategies to reduce THM levels such as chanes in
chlorination_procedures are being evaluated now (1982). Source of THM
precursors is not known, but groundwater monitoring related to the
chemical landfill is continuing. THM levels at 41 locations at Camp
Lejeune are shown in Table 6-3. Three one-time samples (see Samples 14,
15, and 16) contained total THM at or greater than the i00 ppb EPA
(annual average) drinking water limit. THM precursors obviously exist at
various locations. However, sources of precursors may or may not be
related to past hazardous material disposal. In fact, origins of
.precursors may not be related to any human activity (e.g., detrital
matter or algae).

6.3.8 Radar Eouipment Operations. At MCAS New River, metallic
mercury was drained from delay lines at the radar site and buried without
containment. The radar units were located near the Photo Lab,
Building 804 (Site No. 48). This took place from the mld-1950s to the
mid-1960s at a rate of about 1 gallon per year.

6.3.9 Pest Control Shop. The control of nuisance organisms at Camp
Lejeune has been the mission of an activity called, at various times,
Malaria Control, Insect Vector Control, and Pest Control Shop.
Building 712 (Site No. 2) housed this activity from 1945 to 1958.
Insecticides and herbicides were stored and mixed at this site until the
activity moved to Building 1105. At Building 1105, the administrative
and storage functions were accomplished while the mixing of chemicals was
performed in the southeast portion of Lot 140 (Site No. 21). In 1977,
this shop moved to Building PT-37 where it presently is located.

For a listing of the names and quantities of insecticides and
herbicides used by this activity, see Site Nos. 2 and 21 in Section 6.7.
Equipment washing without containment and treatment of the resulting
wastewater was common practice at both Building 712 and Storage Lot 140.
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Table 6- I. Warr Trear aC Cnp Lejeun

Warr Tre=mr Plan:

Holccmb Boulevazd* 670 2 1.5" 2

Zeolite

Zolice

Zeoli=e

* bere are pl o-ex
t Scheduled for elimination.
** Scheduled for expension o I mgd capaci’y.

Soorce: l@,R, 1982.



Tab le 6-2. Total Trihalomethane Values in Treated Water at Rifle Range,
MCB Camp Lejeune, 1981 and 1982

Date Sample No. Total (ppb)

1981

8/20 467 I00
8/20 468 i00
8120 469 98

.--) 8/20 470 98

9/24 542 42
9/24 543 43
9/24 544 40
9/24 545 44

i/28- 552 49
10/28 553 53
10/28 554 51

]
10/28 555 55

{, 12/30 567 105
12/30 568 99
12/30 569 104
12/30 570 103

" 1982

1/28 572 63
1/28 573 57
1/28 574 71
1/28 575 63

3/18 577 32
3/18 578 47
3/18 579
3/18 580 58

Note:

Source:

Data shown are to demonstrate levels and range of THM
encountered.

LANTNAVFACENGCOM, 1982.

6-9



Fable 6-3. Trihalomethane (TIIH) Levels at HCB Camp Lejeune 1982 (in ug/l)

Sample General Bromodichloro-
No. Area Location Chloroform methane.

Ch lorodibromo-
methane Bromoform Total THH*

1 Tarawa Bldg. SST-39A, 1 4
’rerrace Water Plant @

first pump

2 Tarawa Bldg. TT-60, 1 5
Terrace TT Elementary

School I, Hain
llall Hen’s Room
Sink

3 Taraa Bldg. TT-48, 1 5
Terrace TT Elementary

School II, Hen’s
Room across
Office

4 Tarawa Bldg. TT-2453, 1 4
Terrace TT Exchange Gas

Station’s Ladies
Room

5 Taraa Bldg. TT-35, l 4
Terrace Sewage Plant’s

Office Sink

6 Knox Bldg. E-23, 3 3
Trailer Sewage Lift
Park Station

3 2

<1

lO

12

II

10

10



Table 6-3. Triha/omethane (TIIH) Levels at HCB Camp Lejeune, 1982 (in us/t) (Continued, Page 2 o[ 6)

Sample General Bromod ich loro- Ch lorod ibromo-No. Are a Loc at ion Ch Ioroform methane methane Bromoform Total TIIH*

7 Hontford Bldg. H-178, 3 4 2Point Water Plant @
Snk Faucet

8 Hontford Bldg. H-625,
Point Steam Plant,

Bathroom Sink

9 Hont[ord Bldg. H-128,
Point Branch Clinic,

Hen’s Room

10 HontEord Bldg. M-!36
Point Sewage Plant

Sink

1[ Hontford Bldg. H-231,
Point BOQ, First Floor

Men’s Room

12 New Bldg. AS-IIO
River Water Plant @

Pump

13 New Bldg. G-520,
River Career Planner,

Second Floor
Mens Room

2 <1 <1

<1

<1

3 4 2 <1

3 4 2

4 4 2

It 15 20

13 21 28

<1

<1

11

9

9

10

51

73



Table 6-3. Tribalomethane (TIIH) Levels at HCB Camp Lejeone, 1982 (in ug/l) (Contimmd, Page 3 of 6)

Sample General Bromodlchloro- Ch lorodlbromo-
No. Area Local ion Ch Ioroform methane methane Bromoform

New BtdR. AS-4025, 15 28 45 32

River Barracks Rec.
Room, Bathroom
Sink

15 New Bldg. 710, 15 25 37 22
River Officer*s Club

Gaily Sink

16 New Bldg. 2800, 15 26 37
River Boat Harina

Hen’ s Room

17 llotcomb Bldg. 670, 18 8 2 <I
Blvd. Water Plant @

Pump

18 Hotcomb Bldg. 6022, 22 9 2 <l
Blvd. Fire SCaion,

Bathroom Sink

19 llolcomb Bldg. 1915, 26 II 3 I
Blvd. Golf Course,

Hen’s ocker
Room

20 llolcomb BIdg. 5600, 20 13 2 I
Blvd. Berkeley Hanor

Elementary
Schoo1, Hain
Ilall Bathroom

120

99

I00

28

33

38

35



Table 6-3. Trihalomethane (TIIH) Levels at HCll Camp Lejeune, 1982 (in ,g/l) (Continued, Page 4 of 6)

Sample General Bro,nodlch loro- Ch torodibro,no-
No. Area Local ion Chloroform methane, methane

21 llolcomb Bldg. 2615,
BLvd. PP Officer’s

Club, Galty
Dishwashing Sink

22 Rifle Bldg. RR-85,
Range Nater Plant @

Finish Tap

23 Rifle Bldg. RR-6,
Range Fire llouse Sink

24 Rifle BLdg. RR-10,
Range Snack Bar Sink

25 Rifle BLdg. RR-200,
Range Across from

Target Shed

26

27

28

Bromoform

23 21 3 <1

Total TIIH*

47

29 15 4 <I 48

29

Rifle Bldg. RR-92,
Range Seuage Plant

Sink

14 4 <1 47

15 4 <I 48

Court- Bldg. BB-190,
house Nater PLant @
Bay Faucet

29

Court- Bldg. BB-7,
house Hess tlatL Sink
Bay

28 14 4 <1 46

29 15 5 <1

27 13 4

27 13 4 <1

49



Table 6-3. Trihalomethate (TIIH) Levels at HCB Camp Lejeune, 1982 (in ug/l) (Continued, Page 5 of 6)

Sample General Bromodich l’oro- Ch lorod ibromo-
No. Area Local ion Chloroform methane methane Bromoform Total TllHt

29 Court- Bldg. BB-54,
house Service Club
Bay

30 Court- Bldg. SBB-204
house Sewage Plant
Bay Sink

31 Court- Bldg. BB-46,
house Harlna Bathroom
Bay Sink

32 Ons[ow Bldg. BA-138,
Beach Water Plant

33 Onslow Campsite #2,
Beach Spigot lO

(Hainland)

34 Onslow Bldg. BA-I03,
Beach Hess Hall

35 Onslow Campsite #1,
Beach Spigot 2

(Beachside)

36 Onslow Bldg. SBA-142,
Beach Spigot at bottom

of Pier

29 13 <I 46

29 14 4 <I 41

38 18 6 <I 62

32 9 1 <I 42

41 10 2 <1 53

32 9 I <I 42

39 6 <1 <1 45

29 9 1 <1 39



Table 6-3. Triha[omethane (TIIH) Levels at HCB Camp Lejeune, 1982 (in ug/l) (Continued, Page 6 of 6)

Sample General Bromodichloro- Ch lorod ibro,no-No. Area Locat ion Chloroform methane" methane Bromoform

37 lladnot Bldg. 20, 23 20t 2 <1Point Water Plant @
Pump

38 lladnot Bldg. NIl-I, 28 20t 3 <1Point Emergency Room
Sink

39 ltadnot Bldg. 1202, 25 20t 2 <1Point Lien’s Room Sink

40 lladnot Bldg. 65, 25 20t 2 <IPoint Quality Control
Lab, Room 220
Sink

41 Hadnot Bldg. FC-530, 28 20t 3
Point Laundry Room

Sink, First
Floor

Total THH*

45**

51.*

47**

47**

51.*

* Interim drinking water standard for TTilH is 100 ug/l (maximum) (annual average).t This represents an upper limit on the possible bromodichIoromethane level.** This represents an upper limit on the possible total trihalomethane level.

Note: Data shown are to demonstrate levels and ranges of THH encountered.

Source: I.ANTNAVFACENGCOH, 1982.



wastewater at Storage Lot 140 was estimated to be about 350 gallons of
overland discharge per week (NAVFACENGCOM, FY1977). Spillage during the
mixing process occurred at Building 712 and possibly occurred at

Storage Lot 140. Soil samples taken around Building 712 after this IAS
team site visit have shown DDT residues at levels up to 0.75 percent, on
a dry weight basis (see Table 2-I).

Building 712 most recently has been used as a day-care center
(now relocated). Building 1105 now houses Roads and Grounds Department.
Storage and handling procedures atBuilding 1105 were reported co be
adequate to prevent any large spills and to insure a current safe working
environment. Any pesticide solution not consumed during the dy it was

prepared was saved for later use.

6.3.10 Dry Cleaning Shop. Although there are many laundry distribu-
tion centers located within Camp Lejeune and MCAS New giver, all dry
cleaning is performed in Building 25. This laundry facility has been at

the same location since 1943. The solvent used for dry cleaning was

changed in 1970 from a petroleum based solvent to perchloroethylene
(tetrachloroethene). Current consumption rate is approximately 34" tons

per year. Solvent losses are reported to occur only as a result of
evaporation during the dry cycle. Solvent is reclaimed by filtration and

disill.ation. Therefore, little or no wastes have been generated. Spent
filters are dried at high temperatures while any vapors are vented into

the solvent storage tank. After drying, spent filters are bagged and
sent to the landfill.

6.3.11 Preparation, Preservation, and Packain Shops.

6".3.11.1 MCB Shop Stores Branch. The Preparation, Preservation, and

Packaging (P, P, and P) Shop is responsible for rendering equipment and

materials ready for storage and shipment or for rendering such stored
items operational from storage. Located in Building 909 a Hadnot Point,
this shop is presently accountable for packaging hazardous materials to

be transported to the Defense Property Disposal Office (DPDO), or other

storage locations. Prior to 1977, rinse water from this facility
(300 gal/week in 1977) was discharged by storm sewer into Beaver Dam
Creek. The shop last used the degreaser Trichloroethylene (TCE) in
1978.

6.3.11.2 2dFSSG, 2d Supply Battalion. The degreaser TCE was used in

Buildings 901 and 1601 by the Marine 2nd Force Service Support Group
(2dFSSG) to degrease engines at various times. Approximately 440 gallons
of TCE were contained in a tank. In 1976 or 1977, this TCE tank was

drained and the solvent sent to DPDO. No information was found regarding
spills, leaks, or discharges from the tank.

6.3.12 Furniture Repair Shops. The Furniture Repair Shop operated by

Base Maintenance is located in Building 1409. This shop used paint
stripper (contained in an approximately 550 gallon vat) to remove clear

finishes (i.e., lacquer and varnish). The vat was emptied irregularly
every I to 4 months. The paint stripper was placed in 55-gallon drums,



transported to the industrialarea fly ash dump (Site No. 24), and poured
onto the ground but not burned.

Special Services operates a furniture repair facility at Camp
Geiger in Building TC-609. This facility has been in operation since at
least 1968. Only small amounts of wastes are generated.

6.3.13 Paint Shops. Three paint shops are located in the Hadnot Point
area. The Base Maintenance Paint Shop (Building 1202) used an estimated
9 tons of paint per year in 1980;.similarly, the Central Paint Shop
(Building 908) used 1 ton and the Hobby Pain Shop (Building 1103) used
2 tons. The Base Maintenance Paint Shop has been located in
Building 1202 at least since pre=195! and probably since the building was
constructed in 1942.

As a matter of long standing shop policy, oil-based paint of
all colors has been saved, combined, and the resulting gray paint then
used. It has been reported that starting in 1964, about 20 to 40 gallons
of oil-based paint were disposed of at the Hadnot Point Burn Dump (see
Site No. 28) every other week. Some of this paint was burned. It is not
known when this practice ceased. Thinning solvents are rarely used.

6.3.14 Photographic Laboratories. Six photographic facilities have
been identified at Camp Lejeune. In 1968, Buildings II and 27 were used
by the 2rid Marine Division, and Headquarters and Service Battalion,
respectively, for photographic uses.

The Sanitary Engineering Survey for FY 1977 (NAVFACENCCONM,
FY 1977) identified Building 54 (originally a mess hall built in 1943) as
a photo lab generating 300 to 400 gallons per week of wastewater
containing acetic acid, sodium sulfite, and ferric cyanide. It further
described the Naval Regional Medical Center Hospital as generating 200 to
300 gallons per week of photographic wastes containing hydroquinone,
alkali, and silver nitrate. The photo lab in Building 302, presently the
Public Affairs Office, produced 15 gallons per day of wastes containing
hydroquinone and methylaminophenol sulfate.

The Administration Office and Photographic Laboratory
(Building 804 at MCAS New River) was built in 1955. This laboratory
presently discharges about 50 gallons of developers and stop bath per
month to a sanitary sewer. Fix bath solution is sent to DPDO for
reclamation. Past waste disposal quantities are presumed similar to
current ones. Discharge is expected to have been to sewers and not to
landfills.

6.3.15 Other Industrial Trade Shops. Other general trade shops are
associated with routine base maintenance functions. The Plaster and
Masonry Shop is located in Building 1304 while Building 1202 houses the
following shops: Electric, Metal Working, Plumbing and Heating,
Refrigeration and Air Conditioning, and Carpenter. Generally, the
materials used by these shops are consumed during the repair’and
construction functions that they perform. The metal refuse collection



system has been in use at Camp Lejeune for several decades and eliminated
solid metal disposal problems. The Metal Working Shop is primarily a
metal-forming facility without pickling or similar metal re-working
operations. The Electric Shop sends any accumulated transformer oil to
DPDO and rarely has disposed of any motor winding varnish. The Plumbing
and Heating Shop used "Sizzle" to unclog indoor dr#in pipes but has since
discontinued the use of this product which was probably a caustic
cleaning agent. Th Carpenter Shop was united with the Upholstery Shop
in Building 1409 in 1951 before moving to its present location.

6.3.16 Fuel-Related Operations. Fuel storage, dispensing, and
disposal are significant activities related to environmental contamlna-
tlon issues. One principal tank farm, for gasoline and diesel fuel, is
located in the Hadnot Point area. Bare, fuel is transferred into tank
trucks and transported to smaller dispensing facilities on base. In the
past this operation has resulted in the release of POL compounds to the
environment via leaks (see Section 6.5, Material Storage) or spills from
tank trucks (e.g., refer to Site No. 64). Prompt action in the past has,
by and large, prevented serious contamination from major spills.

6.4 OPERATIONS, RADIOLOCICAL. The Naval Research Laboratory site
is near he present Pest Control Shop. Activities at the laboratory
included using radlonuclides for metabolic studies on small animals.
Approximately 100 dogs were disposed of in a small area near the
building. In November 1980, strontium 90 beta buttons were found while
grading a parking lot near the building. The area was surveyed, and
contaminated items were recovered. Soil samples were obtained and the
site was cleaned of radioactive substances. Five 55-gallon drums of soil
and animal residues were collected alonE with 499 beta buttons
400 microcuriea per button).

Iodine 131 was used in metabolic studies at the Naval Research
Laboratory. Because Iodine 131 has a half-life of only 8 dsys,
potential for residual radiological contamination is nil.

6.5 MATERIAL STORAGE. Responsibility for support of the facility
activities rests with the supply organizations of the various commands.
Materials of interest include POL, pesticides, chemicals, and
radiological substances.

Central stores located in the supply and industrial area of
Hadnot Point receive all incoming supplies for the Camp Lejeune complex.
The group gives support to the 2dFSSG as well as to other tenant commands
on the base. The central stores group handles all commodities such as
ammunition, fuels, shop stores, and food. In addition, the group
inspects all materials that enter the base. There is also a materials
stores traffic management unit which is responsible for waste storage and
shipment from the base to proper receiving facilities. Following s DPDO
declaration that a given material is waste, this group stores and
transports t. The P,P, and P group certifies that the material is safe
CO move.
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Storage of oils, fuels, and other lubricants is scattered
throughout the base. The Environmental Engineering Survey FY80 Update,
while addressing wastewater treatment needs, identified 69 waste oil
systems, 46 grease racks, 50 POL storage areas, 144 fuel tanks, and
9 fueling areas. Under he present plan, POL are stored with adequate
environmental safeguards; large fuel tanks or tank Tarms have ear,hen
berms to contain spills. Other POL products in cans or drums are stored
on fenced concrete pads. Historically, there was no awareness of the
hazards associated with these compounds and containment measures were
minor or did not exist. In the past, there have been leaks in fuel tanks
or underground lines. When the break or leak is minor, there may be a
considerable time before detection, sometimes resulting in a large amoun
entering surrounding soils. For example, tank farms at Hadnot Point,
MCAS New River, and Camp Geiger have experienced losses through tank or
line .leakage. These events have prompted an awareness by base personnel
of contamination problems associated with underground pipelines.
Construction of aboveground lines has been one control measure at he JP
Fuel Farm (Sire No. 45). Refer to Site Nos. 22, 35, and 45 for detailed
descriptions of various fuel storage problems.

Generally, POL contamination can be grouped as spillage of
unused POL of-a defined type or spillage/disposal of waste POL of an
unknown type or types. When POL at a spill site can be identified as a
single "ype of organic mixture, like Mogas or JP-4, the areas of concern
may be limited to one or a few specific categories. These categories may
be limited to such areas as: tainting of fish and shellfish flesh; taste
and odor problems in potable water; migration of lead, lead compounds,
and potential carcinogens (e.g., benzene) to human or environmental
receptors; fire .and/or explosion hazards; and problems at building con-
truc= ion sites.

Situations dealing with waste POL are potenially more
complicated because many different types of wastes may have been com-
bined, including toxic and hazardous organic substances. Addiionally,
waste motor oil alone has been known co contain some heavy metals and
phenolics. Phenolic compounds are known to tain fish flesh and, when
chlorinated in water treatment systems, to cause taste and odor problems
at concentrations near 2 pars per billion. Consequently, waste POL
sites may require more extensive analytical investigations to deermine
what wastes are present and thereby better define the specific areas of
concern.

Hazardous chemicals are now segregated and stored in accordance
with federal regulations to minimize risk to environmen and to human
health. Chemicals such as solvents are now stored on concrete pads which
are fenced. There is adequate protection against runoff in case of a
spi ii.

Pesticides currently are stored a the former Naval Research
Laboratory (see Section 6.3.9). From 1943 to approximately 1958,
pesticides were stored in Building 712; his building was used as a

day-care center from the early 1960s until mid-1982. Subsequently,
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pesticides were moved to Building 1105, where they remained until 1977.
Stored in Building 1105 were chlorinated hydrocarbons such as DDT and
Chlordane as well as Diazinon, Malathion, Lindane, Mirex, 2,4-D, Dalapon,
and Dursban.

In the hazardous materials storage area (Building TP-452) HT
was being stored below antifreeze (ethylene glycol). The liquid either
spilled or was released in some manner and contacted the HTH. Combustion
resulted and the entire facility burned in 1977. This is an example of
storage which was improperly planned or without knowledge of the hazard
involved from putting these two substances in close proximity. Paint
stored here was also consumed in the fire.

6.6 ASTE DISPOSAL OPERATIONS.

6.6.4 Sewage Treatment. Liquid sanitary wastes are conventionally
treated throughout the complex. Because of the large surface area,
sewage treatment plants (STPs) must be located in various areas. At
Hadnot Point, gravity and force mains convey waste to a secondary
trickling filter plant capable of treating 8 mgd. This plant, originally
serving Hadnot Point, has been extended to Paradise Point, French Creek,
and the erk_eley Manor housing area.

Courthouse Bay houses the Engineer’s School and the Second
Amphibious Tractor Battalion. Sewage treatment is at the secondary level
using lime as a pH control. The design capacity of the plant is
0.5 mgd.

MCAS New River and nearby Camp Gelger at one time had separate
treatment plants each capable of providing secondary treatment. The
Camp Geiger plant has been upgraded and now also serves the air station.
Design capacity of this facility is 1.6 mgd.

6.6.2 Solid Wastes and POL Disvosal. Solid waste disposal in the
base complex has been on land in the past. Past practice has not been
well regulated, and unauthorized disposal sites were used for many
substances, some of which were hazardous. A chronology of principal
waste disposal areas is given in Figure 6-I. The original base waste
disposal site (prior to 1950) was off Holcomb Boulevard across from
Storage Lot 203 (See Site No. I0). The sie was a borrow pit used for
disposal of construction debris. Following construction, which began in
1941, disposal areas were locaed near individual activities (see Site
Nos. I, 7, I0, 13, 15, 16, 19, 24, 25, 36, 37, 40, 42, 43 44, 46, 55,
57, 61, 62, 63, 65, and 68). As a result, a number of sites were active
simulaneously. In the early 1970s, a central landfill (Site No. 29) was
established to receive wastes from he entire complex while other
landfills were gradually phased out. One possible exception is the
Chemical Dump in the Rifle Range area (Site No. 69) at which disposal
continued.

A 1977 report by SCS Engineers shows that MCB Camp Lejeune
generates 664 tons of solid waste per week, or approximately 95 tons per
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day. The composition is similar to municipal waste in other communities.
The industrial waste contains nonhazardous materials and is typical of
commercial industrial wastes from similar activities.

In addition to solid wastes, base personnel have estimated that
prior to the early 1970s, about 5 percent of the waste oils (and other
POL) was disposed of at landfills while the remainder was spread on
roadways or poured down storm drains. Other liquid wastes disposed of at
these scattered disposal sites include solvents and some paints that may
have been burned or aowd to seep through the other wastes...

The Rifle ngetChemlcal Dump (Site No. 69) was set aside in
about 1950 to receivetoxc waste materials. A complete inventory was
kept of types of wast, mounts, and position of burial. These records
have been lost, but according to a former base safety officer, an
estimated 50 barrels of DDT, other pesticides, trichloroethylene sludge,
wood preservative compounds, training agents (like "tear gas"), and PCBs
(some in sealed cement septic tanks) were buried here. The surface area
is about 6 acres and the volume of disposed materials may be as high as
93,000 cubic yards. This site was closed in 1978. Storage Lot 140 and
Building TP-451 are currently esignated as long-term hazardous waste
storage area.

Before a pollution control program was implemented in the early
1970s, it was cow,non to spread waste oils and other POL materials on road
surfaces for dust control. As many as 1,400 gallons per week were
disposed of in this way. There are five sites (Nos. 5, 31, 33, 34,
and 56) whlch are noted for this type of disposal. Wastes were collected
from various maintenance shops on the station at intervals throughout the
.year. There was no regulated collection practice, and substantial
quantities were flushed to drains that emptied into the New River.

Some characteristics of the waste oil currently generated are
presented in Table 6-4. The data show significant levels of etals such
as lead (376 m]l) and zinc (475 mg/l). Cadmium, copper, chromium, and
barium were also at elevated levels. Amounts of volatile organic
compounds were found in the parts-per-billion (ppb) range with the
exception of phenols (20 mg/l). These data emphasize the potential
contamination which could result from improper disposal of waste oils.
It is recognized that.pas practice in many vehicle maintenance shops
allowed oil to seep into he soil on site and cause contamination. This
generally has been stoppe and current (1982) controls regulate
collection and properdisosal of these materials.

6.6.3 Chemical and Trainln ARen.t Disposal. For the purpose of this
report, a chemical agent is defined as a chemical that is capable of
producing lethal or damaging effects on humans and which exists solely
for thac potential use. Chemical agents differ from training agents in
that the latter are authorized for use in training people to function in
a chemical environment. Training agents produce irritating/incapacitating
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Table 6--4. Constituents in Waste Oil, MCB Camp Lejeune, 1981

Component Concentration (m/l)

Ant imony <0.02

Arsenic <0.002

Barium 1.08

Beryllium <0.005

Cadmium 1.88

Chromium 0.16

Copper 4.44

ead 376.0

Mercury <0.002

Nd.ckel 0.36

Selenium <0.002

Silver 0.16

Thallium <0.1

Zinc 475.0

Toluene 0.012

l,l-Dichloroethane 0.004

Phenol 20

J

Source: LANTNAVIACENGCOM, 1981.
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effects at low concentrations and are not lethal except at much higher
concentrations. (Definitions adapted from Departments of Army and Air
Force, 1975).

Information obtained from various sources "indicates that some
type of chemical warfare training has always been present at Camp
Lejeune. Information has not been found to conclusively indicate whether
or not chemical agents were present on-base. Information is also lacking
which conclusively indicates whether, if present in large quantities,
these agents were present in forms, strictly usable as training aids or as
stores for chemical warfare use.

Supporting the argument of chemical agent presence is the fact
that, in the early 1950s, adequate storage facilities to maintain a
supply of chemical agents did exist on-base. One unconfirmed report of
phosgene vials being found on-base and other details of eyewitness
observations tend to add credibility to this supposition. (These reports
will be presented later in this section.)

The argument against chemical agent presence is supported by
the fact that, historically, the development and storage of chemical
agents hs ben assigned to the Army and Air Force with minimal Marine
Corps involvement. Also, there is only a small probability that domestic
or captured chemical agents were returned to Camp Lejeune from overseas
war zones.

Most reported observations of "gas" disposal are consistent
with training agent disposal. Training agents were sometimes spread as
solids over areas used for training exercises. Disposal of large
quantities of these training agents (e.g., drums of wet material that
would not disperse properly) would be consistent with the Camp Lejeune
trainng mission.

To summarize the "chemical agent presence question," there is
little evidence supporting it. However, absence of information cannot be
construed as evidence that large quantities of chemical agents were never
present or disposed of on-base.

The remaining portions of this section will present a summary
of the salient details and observations reported by former and current

base employees regarding "gas" disposal operations. Data that might
assist in the identification of the disposed material are presented.

Only one unconfirmed report of a chemical agent at Camp Lejeune
was found. Recollections of an interviewed staff member were that in
1958 or 1959, during construction of Air Station housing north of Curtis
Road, a bulldozer operator uncovered some glass ampules or vials. Both
the operator and his supervisor smelled an odor of "new-mown hay."
Subsequently, the area was cleared to a depth of 18 inches and a total of
eight broken or intact vials were found. The staff member believed the

vials had been "sent away" and were determined to contain phosgene.
However, no written documentation or other verbal reports of this



incident were found. The reported odor is consistent with the odor of

phosgene.

It is believed that if these vials dd indeed contain phosgene,

they were most likely training aids for troop education.

Three other incidences of "gas" burials have been identified

(see Site Nos. 69, 75, and 76). These usually involved reports of

Marines being present, sometlmes with protective clothing. Care was

usually exercised during unloading from trucks and placement in pits to

ensure the integrty of 55-gallon drums and possibly 5-gallon cans. Some

drums were rusty, while others were in good condition. Drums were

painted various colors. Some drums were described as being much lighter

than drums filled with ol.

At one of these ncidents, some drums broke open, releasing a

yellow or brown liquid that appeared like fuel oil but was not fuel oil.

No distnctlve odor was reported. No protective equipment or clothing

was worn by the delivery and unloading personnel. The color and appear-

ance are similar to various chemical agents, i.e., distilled mustard gas,

nitrogen mustards, and lewsite. The lack of a disnctive odor may have

been due.to he fact that these agents have vapor densities 5 to 7 times

greater than air and vapors may have been confined to the bottom of the

pit. Despite these similarties, it is unlikely that such materal would

be hndled by personnel without anyprotectlve equipment or clohing.

However, thls does not conclusively elimnate the possb1ity that these

chemicals were present.

These three drum disposal incidences probably nvolved disposal

of tralnng agents, most probably chloroacetophenone (CN), as a solid or

dissolved n one or more solvents. CN dissolved n chloroform, in

chloropicrin and chloroform, or in carbon tetrachloride and benzene

becomes the different ranlng agents CNC, CNS, and CNB, respectively.

The most probable liquid training agen would have been CNC. CN or

another training agent, o-chlorobenzylidene malonitrile (CS), may have

been present in the "much Iigher.thanoil" drums. CS was developed

around the ime of the Korean ar and replaced CN, which was developed in

1915. Both CS and CN have similar bulk densities (CS is about 0.25 g]cc),

and both were stored and handled in 55-gallon drums.

6.7 SITES.

6.7.1 Introduction. A total of 76 waste disposal sites have been

identified at MCB Camp Lejeune, MCAS New River, and HOLF Oak Grove. The

sites are listed in Table 6-5, and are located on maps included with this

section. For many sites, photographs have been included wih the site

reports. These show limited information regarding foliage, land use, and

topography near sites.

The confirmation study ranking system (mode) has been applied

to these sites. A tota of 54 stes were udged not o require further

consideration. These sites include 12 at HCAS New River, 3 at HOLF Oak
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Grove, and 39 at MCB Camp Lejeune. Five MCAS New River plus 17 MCB CampLejeune sites have been judged to require further assessment. Thesejudgments were based on factors such as type of waste material andpotential for migration.

Summaries of pertinen information concerning all sites aregiven in Table 6-5.

6.7.2 Sites Requiring Confirmation. The 22 sites requiringconfirmation are described on individual forms in this section. Theremaining 54 sies excluded from further consideration are described inSection 6.7.3 using similar, bu abridged forms.
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Table 6-5. Disposal Sites at Camp lejeune Complex*

Site
No.

Site Dates
Description Used

Material
Deposited

Public Works
Development Map

1’ French Creek Liquids
Disposal Area

2** Former SurserylVy-
Center (Bldg. 712)

3 Old Creosote Plant

4 Sawmill Road Con-
struction Debris IX=p

5 Piney Green Roa

6** Storage Los 261 & 203

7 Tarawa .Terrace IXaap

Flammble Storage Waze-
House Bldg. TP451 & TP452

9** Fire Fighting raining
Pit

10 Original Base

Ii Pest Control ,qop

12 Explosive Ordnance
Disposal

[3 Golf Course Construction
Site

14 I Area Rip-Rap

15 bntford Point Dp,
1948-1954

16"* Montford Point Burn DLp,
1958-1972

17 Mon ford Point Area
Ri-Rap

Late 1940s
to mid-1970s

1945-1958

Waste battery acid, POL

Vrios estici.s

1951-1952

b’nknoun

19-K-Present

1972

Erash, gerrldebris

lmlt, old brick,

te oil for tI

t,,

tctiris,
filth, ,

Pre-1950

1976-1982

Early 1960s

Cortruction deSris

Pesticide storage, beta
uttos, imal r.rcasses

5, KI0

5, Nl1-12/011-12

5, N14-15/014-15

6, c/

6, F3-41g-4182.-41.m-4/

3, F4

6, l/L3

colored smokes, ite

194 Clipping.., branches, se
asphalt

1973

1948-1958

Broke concrete and asmlt

Litter, asphalt, STP sand

1958-1972 Garbage, waste oils, asbestos

7, G12-13

2, NIl-12
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Table 6-5. Disposal Sites at Cap Lejetm Complex* (Continued Page 2 of 5)

Site Site Detee Material
No. Descriptic Used Deposited

Public Works

Develovmnt Map

18 aekins Villae (E) Site

19 l.al Research Lab lXmp

1976-1978

1956-1960

onstructicm materials
and debris

Radioactive contaminated
nimals, empty tanks, scrap

20 Naval Research lab 1956-1960 Some ash, debris
Incinerator

21, 1Yansforr Storage 1950-1’esemt
Lot 140

22** Industrial’Area-Tank Fa=m 1979

23 lmds d Grounds, Bldg. 19571960
1105

24** lrustrial Area Fly Ash 1972-

25 se Incinerator 1940-1960

26 Coal Storage Area lesent

27 Nval Hospital Area 1970-

28** Hadnot Point Burn 1946-1971

29 Base Sanitary Landfill 1972-gresent

30’* Sneads Ferry Road-Fuel 1970
Tank Sludge Area

31 1950-
early 1970s

1973-1979

Engineering Stockage-
G-4 gange Poad

32 Fench Creek

PCB spill, DD, trasfoz_
oil

el (Leaks)

Pesticide, herbicide storage

Fly ash and cizzlers,
sllge, $1 sl,ge,
structioa debris

]md trash, melted glass

Co1 storage mno

Concrete, granite rip-rap
erosio control

Solid Wastes, industrial
wastes, garbage, trash, oil-
based paint

debris, general tash

Sluge frcm fuel storage
tank, tetraethyl lead
ed related compounds

Waste oils

Rip-rap dumped

7,

10, FIO/FIO

10, FIO

10, I15

10, J15

10, 215

10, Lt6-17/MI6-17

I0, G8

I0, 1.12

10, Z

I0, QI3-14/RI3-14

it, Z/m2-13/c12-13/
DI3

18, GI2

20, G7-8/H3-8/II-7/
31-5

11, F3/3-4/m
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Table 6-5. Disposal Sites at Ca> Lejeune Cow>lex* (Continued Page 3 of 5)

-I
Public brks

Site Site Dates Material rveloment I
No. Description Used Daited Sheet md Coordinates

33 Oeslow Peach Unknown Waste oil and cinders 19,
for dust coorol I12-13/J12-13

Ocean Drive Unknown Waste oil 19, LI6-17/MIS-16
N14-15/O13-14
PI2-13/QI0-12

35** Cp’Geiger Area 1957-1958 Mogas (spill) 12, CII
Fuel Farm

industrial and
mmicipal solid waste

12, D13/EI3

btor p-s, garbage, )od 12, DII-i2

Comstzctio debris, 12 B10
branches

36** Camp Geiger Area Late 1940s-
late 1950s

37 Camp Geiger Area 1950-1951
Surface Dap

38 Camp Ge..iger 1_.en

Constructicm I

39 Ca.p Geiger Onknmm Concrete slabs
Coestcuctlcm Slab

12, B9-10/C9-10

40 Cmp eier Area 1969- bto psrts, metal 13, I+

41-# Cmp Geiger Dump Approx. .Mixed irdustrial nd 13, E2-3
1946-1970 mmicipal wastes, POL,

solvents, old barterias,
blimx, orctnmce

42 Bldg. 705, I0 Daup 1950-1960

43 Agan Street Borr Pit Unknown Boards, trash, WIP sludge,
fiberglass

23, DIO

23, I7/16-7

44 Jones Street Dm 1950s Debris, cloth, boards, 23, L6-7/MS-7
old paint cns

45** Campbell Street 1978
Ondergrotmd Avas Storage
and Adjacent JP Fuel Farm
at Air Staticm

1958-1962

Avgas, and J-P-5

Constructlo and demoli-
tio debris

Ostructio and demli-
tio debris
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47 MCAS Rip-Rap Near
Stick Creek

23, O13-14/P13-14
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Table 6-5. Disposal Sites at Lejee Complex* (Continued Pge 4 of 5)

Site Site tes Material
No. Description Osed Deposited

Public Works

Develont p

48** Mercury Dpsite 1956-1966

49 Suspected Minor ruup Unlax

51 /’ Football Field App>x.
1967-1968

52 MEAS Direct Refuel Depo 1971

53 E Building 1970-1975
Area.- Oiled

Crash Crew Fire Trairdng 1950-
Burn Pit Preset

55 Air Station East Perimeter 19501960

56 Oiled Road to 1975-
larlna

of  ely
"I gal. ercury yearly
for appely I0 years

Paint cns

Demolition-debris, salt,

Paint caos, hralic fluid

Aviation fuel spill, JP
fuels

Crankcase, waste oils, JP

Co=tirted fuels, oil
spills

Barrels, tires, trash, metal
plarJ, telephone poles

Crmkcase and waste oils,
contamlzed fels

7_3, DIT/F_J.7

23, C18-19

23,

23, 024-25/P24-25

57 Rummy 36 rum tkno

59

6O

61

62

63

64

M=AS Infantry Training Area 1950$

Explosive Ordnance Disposal 1974-
K-326 Ie Present

odes Point Road Duup Unknown

Pace Course Area Dump Unknown

Vernon Road Duap Unknown

,Marines Road-Sneads Ferry 1978
Road Mogas SpilI

Debris

Tak Iaz’ts, miscellanes
trash

pits for explosives

Bivouac wste

Bivouac waste

Bivouac wastes

Mogas spill Feb. 28, 1975

23, E-G30-32

23, D-G33-39

23, P-’I26-30

15, 09

15, I9

14, D8

14, H5

17, I15/J15
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Table 6-5.

CLEO" 5"

Disposal Sites at Cap Lejeune Complex* (Continued Page 5 of 5)

Site
No.

Site ltes Mterisl
Descriptio Used Deposited

Public Works
Vevelopmt Map

heet md Coordinates

65

66

Engineer Area Dp

AMERC Lmding Site and
Storage Area

Ei=ee.rs Site

l.fl.e Oeical Dump

70 Oak Gruve Field Surface

71

72

73 O::urflu::use IA.qds

74** Mess Hall Grease Disposal
Area

75** MOS Bsketbll Couzm Site

Pre-1958 to
1972

19ent

construction debris

Oil spills, POL, battery
acid

1951 iT dispssal.

1942-1972 Solve=ts, construction
materials, W sludge

Mid 1950s-
1976

1940s-1950s

Lte
mid-1970s

19.arly
1960s

Early 1950s

76** MAS Cuzis Pad Site 1949

(c81 agent test kits,
MLstion, Y, PCs

Mess hmlltes, cns,
bottles, old pint cns

Gazbage, cans mdbottles

storage use for
hesti livi quarters

Wstebattery acid, PCL

Pesticides, PCBs

Tralnirg ass (,
c, ,rod/or (:mS)

CNB, azi/or CNS)

17, lOG

17, J8

16, LI4-15/MI4-15

17, I11-12

5, N13/014

7.3, UO/mO/NIO

* Site Nos. 1-69 and 73-76 are shown on Figure 2-1;
** Sites recommmded for Omfinnaticm St,ies.

Source: WAR, 1982.

Site Nos. 70-72 are sham on Figure 6-36.
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Site No. I

ame French Creek Liquids Disposal Area.

Location: PWDM Coordinates I1, C7/D7; on both sides of Main Service Road
at the western portion of the Gun Park Area and Force Troops
Complex.

Figures and Photos: 2-I, 6-2, 6-3

Size: Area estimated at 7 to 8 acres (total) for both areas

Previously Reported: No

Activity: These two areas were used for disposal of vehicle fluids.

Material InVolved: Waste motor oil, waste hydraulic fluid, and used
battery acid

Ouantity: One estimate for oil and hydraulic fluids was 5,000 to
20,000 gallons; for used battery acid, 1,000 to
10,000 ga.11ons. See co,,uents below.

"When: Late 1940s to mid-1970s

Comments: This area has been used by many different Marine organizations
over three decades. These groups included motor transporta-
tion, armored personnel carriers, tank battalions, and
self-propelled guns. Liquids waste disposal at this site was
similar to practices at Courthouse Bay (Site No. 73). The
transient nature of the units assigned to this area make it
difficult to more accurately estimate waste quantities. Based
on Courthouse .Bay data, estimated POL quantity is probably low
if the estimated waste acid volume is in the correct range. A
potable water well is located within about I00 yards and
between these disposal areas.
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Site No.: 2

Name: Former Nursery Center*

Location: PWDM Coordinates 5, KI0; Building 712 on Holcomb Boulevard at
Brewster Boulevard.

Figures and Photos: 2-I, 6-4, 6-5, 6-6

Size: See comments section.

Previously Reported: No

ActiVity: Building 712 first was used for pesticide storage and mixing;
later as a children’s day-care center.

Materials Involved: Chlordane, DDT, Diazinon, Dieldrin, Lindane,
Malathion, 2,-D, 2,4,5-T, Silvex, Dalapon

Contamination would have occurred as a result of small spills,
washout, and excess disposal. During 15-year use, it is
reasonable Co assume several gallons per year were involved.
Therefore, eatimaCed quantity involved is on the order of
100 to 500 gallons of various strength liquids. Solid
residues in cracks and crevasses may total I to 5 pounds.
Caution: Quantity estimates are not based on reliable data
and are provided for order of magnitude guidance only.
Disposal to creek is undocumented.

When: 1945 to 1958

Comments: In late 1957 or 1958, pesticide storage and mixing were
moved to Building 1105. Chemical use is reported to have
been: Chlordane--100 gallons of 40-percent powder per year;
DDT--750 to 1,000 gallons per day of 5- to 15-percent
material; Diazinon--25 gallons per month; Dieldrln--less than
I00 pounds per year; Lindane--less than I0 gallons of
l-percent material per year; Malathion--100 gallons per year;
Silvex (2,4,5-TP)--stored but not used; 2,4,5-T--50 gallons
per year--used for I year only. The contaminated areas are
the fenced playground, approximately 6,300 square feet; the
mixing pad covering approximately I00 square feet; the wash
pad, approximately 225 square feet; and possibly, the railroad
tracks drainage ditch that is a tributary of Overs Creek.
Contamination of groundwater or movement of pesticides in
groundwater or surface water is as yet undefined.

* Since the IAS ream on-sire visit, the Nursery Center has been
relocated. Table 2-I shows soil pesticide levels around Building 712.
Sampling locations are indicated on Figure 6-4. More testing has been
performed at this sire.
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FIGURE 6--6
Site No. 2 Former Nursery/Day Care Center at Building 712

Water Treatment Plant in Foreground

,- 35



G

--!

Site No.: 6

Name: Storage Lots 201 and 203

Location: PWDM Coordinates 6, F3-4/G3-4/H2-4/I2-4/J3; on Holcomb
Boulevard between Wallace and Bearhead Creeks.

Figures and Photos: 2-1, 6-7, 6-8a

Size: Lots 201 and 203 are estimated at 25 and 46 acres,
respectively.

Previously Reported: Yes EPA Form 8900-1 MC Bul 6280

Activity: 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 1940s. There has been
ong-erm storage of DDT and. transformers containing PCB. No
spills or leaks of PCB have been reported, but reports of
white powder (DDT) were noted.

Materials Involved: Pesticides and building debris

Quantity: Inspection of the DDT disposal.area reveals no clues to areal
extent of disposal. Trees are not disturbed and no ground
depressions or mounds can been seen. Reports of disposal
activities are vague; no indication of types of containers
disposed of, e.g., aerosol cans versus 55-gallon drums. It is
reasonable to assume more than I or 2 pounds were involved.
However, there is no basis for assuming massive quantities
were involved. Therefore, for purposes of indicating the
perceived magnitude of importance of site, several hundreds of
pounds of DDT are assumed to have been disposed of. No
physical or other reliable evidence is available to indicate
size of contaminated area. However, because some assessment
of size is needed to guide any further actions (if any),.
assume that an area within, say, an 80- to lO0-foot radius is
involved.

Regarding PCB and DDT spills near storage areas: Minimal
information has been discovered during site investigations
No amount of judgment by environmental and public health
professionals can yield reliable estimates of spill quantities

(Continued)
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Site No.: 6 (continued)

because conditions are so variable. Guidance for assessing.
magnitude may be obtained as follows: No direct evidence of
PCB spills was found. Therefore, assume no PCBs are involved.
Inerences of DDT spills come from reports of ite poder
on ground. No recollection of size of podered area is
available. Assume that around storage pallets, DDT was
spilled in a 1- or 2-foot band. This suggests pounds, not
hundreds of pounds, were involved. Over time, quantities may
be added. Therefore, assume 100 to 200 pounds of DDT
involved.

Caution: Estimates of quantities are not based on reliable
data and are provided as order of magnitude guidance only.

Lots in a variety of uses from 1940s to present

These areas have a long history of various uses, including
dsposal and storage. Area is flat, unpaved, and surface
soils have been moved about substantially due to regrading and
equipment movement. There is no direct physical evidence of
hazardous material contamination.

There are areas at the 2 sites which have highest likelihood
of DDT contamination, if any contamination exists. These are
identified on Figure 6-7. Representative photo is given in
Figure 6-8a.

Disturbance of trees is not evident; however, age of trees is
estimated at 10 to 20 years. Therefore, trees are more recent
than disposal activities and cannot be used as clues to define
the disposal area.
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FIGURE 6--8a
Site No. 6 Storage Lots 201-203

FIGURE 6--8b
Site No. 9 Fire Fighting Training Pit near Piney Green Road.

Oil Water Separation Pit in Foreground
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.( Site No. 9

Name: Fire Fighting Training Pit at Piney Green Road

Location: PWDM Coordinates 6, K3/L3; near Building S-TP-454, between
Piney Geen Road and Holcomb Boulevard, south of Bearhead
Creek.

Figures and Photos: 2-I, 6-7, 6-8b

Estimated area is approximately 2 acres.

Previously Reported: Yes EPA Form 8900-I MC Bul 6280

Activity: Fire fighting training carried out in an unlined pit.
Flammable liquids burned in pit. No pollution control
eguiment such as oil-water separators.

Materials Involved: Used oil, solvents, contaminated fuels

Ouantity: Approximately 30,000 gallons per year (mostly JP-4 and JP-5).

When: 1960s to present

Comments: Training began after 1961. The pit was unlined until 1981.
No leaded fuels were burned. Pit is presently used and an
oil-water separator has been installed.
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Site No.: 16

ae:

Location:

Montford Point Burn Dump (1958-1972)

PNDM Coordinates 2, Nil-12; between Wilson Drive and Northeast
Creek, about 900 feet east of intersection of Coolidge and
Harding Roads.

Figures and Photos: 2-1, 6-9, 6-10, 6-11

Size: Area affected is about 3.5 to 4 acres.

Previously Reported: No

Activity: Burn dump for debris, garbage, and minor quantities of oil

Materials Involved: Building debris, including asbestos, garbage, tires,
waste oils

Quantity: Amount of asbestos visible on the surface is estimated to be
less than I cubic yard. Quantity of waste oil is believed to

be very small.

When:

Co;1ments:

Approximately 1958 to 1972. Site now closed.

Mitigation has been undertaken. Site has been used
occasionally for unauthorized disposal of debris since 1972.
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FIGURE 6-11
Site No. 16 Montford Point Burn Dump
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Site No.: 21

Ngme Transformer Storage Lot 140

Location: PWDM Coordinates I0, I15; between Ash Street and Sneads Ferry
Road on Center Road; transformer oil pit located at the
northeastern end of Lot 140, across railroad tracks from
Building 702 and about50 to 60 feet from railroad tracks.

Figures and Photos: 2-1, 6-3, 6-12

Size Lot 140, approximately 220 feet by 890 feet (almost
rectangular); pit, about 25 to 30 feet long by. 6 feet wide by
8 feet deep.

Previously Reported: Lot 140, yes (as PCB contamination site only) EPA
Form 8O0-I, MC Bul 6280; pit, no.

Activity: Lot 140 was used for pesticide mixing and as cleaning site for
pesticide application equipment. A pit at this site received
oil from transformers.

Materials Involved: Lot 140---Chlordane (dust), DDT (dust), Diazinon,
Lndane, Malathion (46-percent solution), Mirex,
Silvex, Dalpon, and Dursban; PCB in small quantities (see
below). Pit--transformer oil, probably containing PCBs.

uantity: Pesticide contamination would have resulted from small spills,
washout, and excess disposal. In 1977, before this activity
moved to Building PT37, washout was estimated to be 350 gal-
lons per week of overland discharge. At that time, the
procedure was to save for reuse any excess pesticide solution.
It is reasonable to assume that at least several gallons per

ear were involved. Therefore, over 20 years, the quantity
nvolved is estimated to be on the order of 100 to
1,000 gallons of various strength liquids.

Transformer oil was drained into pit over about a l-year
period. Sand was occasionally placed in pit by heavy equip-
ment when oil was found standing in pit bottom. The quantity
involved is unknown. Assuming the pit received (over I year)

( Cont inued )

6-48



Site No.

When

Cogents

21 (continued)

enough oil to fill the pit to between I and 8 vertical feet,
the estimated quantity would be on the order of 1,300 to
II,000 gallons.

Caution: Quantity estimates are not based on reliable data
and are provided for order of magnitude guidance only.

Early 1958 to 1977 for pest control activities; 1950-51 for
transformer oil pit usage

Lot 140 was a multi-purpose area when the Pest Control Shop
used it. (Before this, pesticide storage and mixing were at
Building 712. Practices there, probably similar to those at
Lot 140, resulted in sol1 contamination (see Table 2-I). For
a more detailed listing of quantities involved at
Building 712, see Site NOo 2 of this section.) The miing
area for pesticides was described as the "southeast corner" of
Lg_t 140. According to MC Bul 6280 for the site, soil in this
area is "highly disturbed." .There is a possibility that
surface sol1 consists of fill material used for lot leveling.
Any soils sampled should be those layers existing at the site
in the 1960s (i.e., not fill materlal).

According to MC Bul 6280, the upper 4 inches of soil in
Lot 140 was sampled for POBs in October 1980. PCB levels of
1 ppm or less were found. No reference to an oil dlsposal pit
was made in MC Bul 6280.

Lot 140 is bounded on its longer sides by dirt roads. An
adjacent railroad drainage ditch is a possible off-site and
off-base migration route for pesticide-contaminated water and
sediment.
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Site No.: 22

Name: Industrial Area Tank Farm

Location: PWDM Coordinates 10, 315; east of intersection of Cribb Road
and Ash Street.

Figures and Photos: 2-1, 6-3, 6-12, 6-13a

Size: Area estimated at 3.5 to 4 acres.

Previously Reorted No

Activity: Site is a fuel storage and dispensing area for vehicles.
Leakage has occurred from fuel lines.

Material Involved: Diesel, unleaded and possibly leaded gasoline

Quantity: 20,000 to 50,000 gallons from an undergroundllne near the
tank truck loading facility

When: 1979

Comments: Fuel farm installed in 1940s. There have been problems with
leaks. The latest was a lO0-gallon leak of diesel fuel in
1981. In 1979, a fuel leak of an estimated 20,000 to
30,000 gallons occurred. The leak was in an underground line
slightly to the rear of the tank truck loading facility and
between the building and the large aboveground fuel tank.
Fuel has been lost through pinhole leaks in the underground
lines. There is no evidence of extensive corrosion in the
system. Control is maintained by an established fuel audit
system.
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FIGURE 6-13a
Site No. 22 Industrial Area Tank Farm

FIGURE 6-13b
Site No. 24 Industrial Area Fly Ash Dump



Site No.: 24

ame Industrial Area Fly Ash Dump

Location: PWDM Coordinates I0, L16-17/R16-17; South of intersection of
Birch and Duncan Streets.

Figures and Photos: 2-I, 6-3, 6-13b, 6-14

Size: Area is about 20 to 25 acres.

Previously Reported: No

Activity: Fly ash and cinders dumped on ground surface. Solvents used
to clean out boilers were poured on fly ash and cinder piles.
During 1960s, construction rubble dumped here. Sludges from
WP and SP also plced here. Furniture stripping wastes also
dnped between 1972 and 1979.

Materials Involved: Fly ash, cinders, and solvent from central heating
plant, WP spiractor sludge and sludge from the sewage
treatment plant. Limited quantities of furniture lacquers and
varnish.

"Quantity: he amount of fly ash is estimated at 31,500 tons based on a
lO-percent ash content and a usage of 45,000 tons per year of
coal over 7 years. The estimate of furniture stripping
compounds dumped here is about 45,000 gallons over 7 years.
This estimate is based on assuming that one vat of fluids .per
month was disposed. A vat contains approximately 500 to
550 gallons. The quantity of cleaning solvents which reached
this site is not known but is considered to be small.

When:

Connents:

Late 1940s to.approximately 1980

Sandy soil conducive to migration. The eastern boundary of
this site is a tributary of Cogdels Creek. Drainage is
probably to the east, south and west toward Cogdels Creek and
its tributaries. Creek has been rerouted. Old creek channel
is now part of fill area.

(Continued)
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Site No.: 24 (continued)

Site includes four areas of potential contamination which are
designated on Figure 6-15: (1) the main fly ash dump, (2) a
small area to the northeast containing spiractor sludge which
has been disturbed since the early 1950s, (3) a denuded area
west which has existed since the early 1950s which is a borrow
area at which dumping may have occurred, and (4) a smaller
denuded area farther west which has existed since before 1949
and at which dumping may have occurred.

Fly ash and bottom ash contain heavy metals that may be
mobilized by dissolution in rain water. No thorough mixing of
the various solid wastes disposed of at this site is believed
to have occurred. Insufficient data exists to try to specu-
late on possible chemical interactions between these various
wastes or to try to define which wastes went to which of the
four areas.

Note: Size estimates are based on map and photograph
information. Field estimates may have been made, but no field
measurements have been performed. Estimates are provided for
general guidance only.
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Site No.: 28

Name: Hadnot Point Burn Dump

Location: PWDM Coordinates 10, Q13-14/R13-14; east of Mainside Sewage
Treatment Plant on both sides of Cogdels Creek.

Figures and Photos: 2-1, 6-3, 6-15, 6-16a

Aea is approximately 23 acres.

Previously Reported: Yes EPA Form 8900-i MC Bul 6280

Activity: This large disposal area received a variety of solid waste.
The site is now closed. The surface has been graded, grass
has been planted and is now a recreational area with fishing
pend. When site was active, wastes were burned and covered
with dirt.

Materials Involved: Mixed industrial type waste, refuse, Crash, oil-
based paint, garbage

Quantity: Volume of fill is estimated at 185,000 Co 370,000 cubic yards.
The volume of waste is based on a surface area of 23 acres and
a depth ranging from 5 to 10 feet. Because waste was burned,
no approximation of remaining amount of specific substances
can be reasonably made. However, approximate size of the
site provides order of magnitude guidance.

When: ApproxlmaCely 1946 to 1971

Comments: Reports of leachate and oily seepage to Cogdels Creek. Site
is on a former wetland.

Note: Size estimates are based on map and photograph
information. Field estimates may have been made, but no field
measurements have been performed. Estimates are provided for
general guidance only.
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.FIGURE 6-16a
Sits No. 28 Hadnot Point Bum Dump

FIGURE 6-16b
S=te No. 35 Camp Geiger Area Fuel Farm



Site No.: 30

Name: Sneads Ferry Road--Fuel Tank Sludge Area

Location: PWDM Coordinates 18, GI2; along a tank trail which intersects
Sneads Ferry Road from west, about 6,000 feet south of
intersection with Marines Road.

Figures and Photos: 2-1, 6-17

Sze: Exact location along trail unknown See comments below.

Previously Reported: No

Activity: One-time disposal of sludge pumped from fuel tank storing
leaded gasoline

Materials Involved: Sludge from fuel storage tank, especially-tetraethyl
lad and related compounds; tank washout waters.

Quantity: About 600 gallons of tank bottom deposits. See comments
below.

"When: 1970

Comments: Soils conducive to migration. The hydraulic gradient in the
water table aquifer is toward French Creek. A private
contractor disposed of the sludge along the tank trail as an
expedient measure. Trail alignment is parallel to groundwater
gradient.

As yet no records (including contract documents) have been
found to indicate amount of sludge disposed of at this site.
Two 12,000-gallon tanks were involved. Tanks were pumped out
while changing the type of fuel stored. Based on knowledge of
tank capacity below tank outlfow ports, about 600 gallons of
sludge or tank bottoms were dumped. Additional washout water
may have been present. There is additional information to
suggest that the site has been used for similar wastes from
other tanks. Therefore the 600 gallon amount must be
considered a minimum. Composition of sludge and/or washout is
unknown and may vary from containing substantial amounts of
tetraethyl lead to containing mostly cleaning compounds.
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Site No.:

Name: Camp Geiger Area Fuel Farm

Location: PWDM Coordinates 12, Cll; north of intersection of G and
Fourth Streets.

Figures and Photos: 2-I, 6-16b, 6-18, 6-19

Area estimated at about 2,500 square feet.

Previously Reported: No

Activity: Area used for storing and pumping fuel. Mogas released to
soll through a leak or leaks in underground line near
above-ground storage tank and tank pad.

Materials Involved: Mogas

Quantity:

nen:

The amount of fuel is estimated by Chief Padgett, Camp Lejeune
Fire Department, to be in the thousands of gallons. Exact
estimates cannot be made as these records were destroyed.

1957 to 1958

Comments: Spill reported to have migrated east and northeast toward and
into creek. Spilled fuel at the surface of the shallow
aquifer was disposed of by digging holes near the leak and
igniting the gas. Fuel that contaminated Brinson Creek was
also burned off near the leak.

Note: Size estimates are based on map and photograph
information. Field estimates may have been made, but no field
measurements have been performed. Estimates are provided for
general guidance only.
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Site No.: 36

Name

Location:

Camp Geiger Area Dump

PWDM Coordinates 12, DI3, El3; east of Camp Geiger Area Sewage
Treatment Plant on south side of Brinson Creek

Figures and Photos: 2-I, 6-19, 6-20

Sze: Area is about 25,000 square feet.

Previously Reported: No

Activity: Site was used for disposal of municipal wastes and mixed
industrial waste from the air station. Most material was
burned and buried, but some unburned material was buried.

Materials Involved: Garbage, trash, waste oils, solvents, hydraulic fluids

Quantity: According to interviews, less than 5 percenf of all hydrocar-
bons used at the air station were disposed of in dumps. The
rest was used for dust control on roads or went directly into
storm drains. Based on interviews, a conservative estimate is
that 700 to 1,000 gallons per week were used on roads. A
smaller but undetermined amount was washed into the storm
drains. Using a 5-percent estimate for dumping over 9 years,
about 25,000 gallons of material could have been dumped into
storm drains. Assuming this amount was split between this
site and the trailer park dump (Site No. 41), an estimated
10,000 to 15,000 gallons of solvent and oil were placed here.
Most probably were burned.

Comments:

Late 1940s to late 1950s

Movement of contaminants via water table aquifer and surface
runoff will be toward Brinson Creek or roadside drainage ditch
south of dump. The site covers about 25,000 square.feet and
rises I0 to 12 feet above grade. Estimated volume s
14,000 cubic yards, based on an average depth of fill of
15 feet.

Note: Size estimates are based on map and photograph
information. Field estimates may have been made, but no field
measurements have been performed. Estimates are.provided for
general guidance only.
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Site No.: 41

Name: Camp Geiger Dump

Location:

Boulevard,lOamp Geiger Trailer Park (abandoned).

Figures and Photos: I-1, 6-21, 6-22, 6-23a

Size: Area is approximately 30 acres.

PWDM Coordinates 13, E2-3; south of end of Robert L. Wilson

Previously Reported: Yes EPA Form 8900-I MC Bul 6280

Activity: Site was used as an open dump. It received industrial and
municipal wastes, as well as construction debris.

Materia1 Involved: Waste oils, solvents from air station, garbage,
asphalt, concrete, old batteries, Mirex, ordnance

Quantity: I0,000 to 15,000 gallons of waste POL and solvents are
estimated to have been disposed of (refer to Site No. 36).
Most probably were burned. Number of old batteries is
believed to be very small. Tons of Mirex in bags. Ordnance
was estimated to include thousands of mortar shells; at least
one case of grenades and one 105mm cannon shell were also
reported.

When: Approximately 1946 to 1970; Mirex in 1964.

Comments: Site was operated as a burn dump. Based on an estimated fill
depth of 5 feet, total volume of the site is about
If0,000 cubic yards.

In the mid-1960s over a I- to 2-year period, at least two
waste disposal incidents occurred, during which two truckloads
of drumme wastes were unloaded. At such times, % fire truck
was present. These wastes were described as being similar to
those disposed of at the Rifle Range Chemical Landfill (see
Site Io. 69). No better information regarding drum contents
was obtained.

Note: Size estimates are based on map and photograph
information. Field estimates may have been made, but no field
measurements have been performed. Estimates are provided for
general guidance only.
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Detail of Site No. 41, Camp Geiger Dump
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FIGURE 6--23a
Site No. 41 Camp Geiger Dump Near the Trailer Park

FIGURE 6-23b
Site No. 45 Campbell Street Underground Fuel Storage Area
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Site No.: 45

Name Campbell Street Underground Avgas Storage and Adjacent JP Fuel
Farm at Air Station

Location: PWDM Coordinates 23, O13-14/P13-14; Campbell Street at White
Street (JP Fuel Farm) and approximately 250 feet east of White
Street (Avgas).

Figures and Photos: 2-1, 6-23b, 6-24, 8-25

Size The underground storage area is-approximately 40,000 square
feet. The JP Fuel Farm covers approximately 6 acres.

,Previously Reported: No

ActivitT UDderground tank (or tanks) leaked at the fuel storage rea
during 1978. At the JP Fuel Farm, extensive leakage from
underground connecting lines was discovered in about 1981.
Southeastern one-third of area (i.e., approximately 2 acres)
is generally affected.

Materials Involved: Avgas and JP fuel

"Ouantit: 200 to 300 gallons of Avgas. Assuming soils overlying ground-
water are generally saturated with oil over about 2 acres,
about 600,000 gallons of oil may be involved (i.e., using
20-percent porosity and 5 feet to groundwater). Therefore,
estimates are that more than 100,000 gallons of JP fuel have
leaked.

When: 1978

Comments: These two storage areas are close together and are considered
as one site. Most recent leaks were JP-4 and JP-5 from
underground pipes. These pipes have been replaced by an
above-ground system in which leaks can be readily detected.
An oil-water separator has been installed on the south
boundary of the fuel farm, which now shows a substantial
amount of oil. Drainage ditch and canal parallel Campbell
Street, then flow southward.
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FIGURE 6--24
Detail of Site No. 45, Campbell Street Underground Avga Storage and Adjacent JP Fuel Farm

SOURCE: eASE PUBLIC WORKS DEVELOPMENT MAP, SHEET 23 OF 24, JUNE 30, 1979.Water and Air Research, lncv Consulting Envtrortmenlol EnoIneer$ O Scientist
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Site No.: 48

Name; MCAS New River Mercury Dump Site

Location: PWDM Coordinates 23, DI7/EI7; Building 804 on Longstaff Road

Figures and Photos: 2-1, 6-26

Size; The disposal area is in a i00- x 200-foot corridor extendingfrom the rear of Buiding 804 to the river.

Previously Reported: No

Activity: Mercury was drained from radar units periodically and disposedin woods near photo lab (Building 804).

Material InVolved: Metallic mercury

Quantity: Approximately I gallon per year over I0 years i.e. more than1,000 pounds total.

When: 1956 to 1966

Comments: Best information indicates that material was carried by hand,probably to area between building and river, and dumped orburied in small quantities at randomly selected spots. Thesolubility of metallic mercury is about 25 ppb, at 25"C,although this may increase due to chloride or hydride complexformation under the proper environmental conditions. Thebiological transformations of mercury in the aquatic environ-ment (water and sediment) are complex and can enhance bioaccu-mulation in the food chain. The EPA drinking water standardfor mercury is. 2 ppb. One thousand pounds (454 kg)_ofmercurvcould contaminate about 184,000 acre-feet (227 x 106 mJ) ofwater to this level.
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FIGURE 6-26
Detail of Site No. 48, MCAS New River Mercury Dump Site

’ SOURCE: BASE PUBLIC WORKS DEVELOPMENT MAP, SHEET 23 OF 24, JUNE 30. 1979.

Vatcr and Air Rcscarch. Inc. Envonmento r:ngnes or scletBt
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Site No.: 54

Name: Crash Crew Fire Training Burn Pit at Air Station

Location:
of Runway 5-23 near Building 3614.

Figures and Photos: 2, 6-27, 6-28

Siz.__.e: Affected ara is approximately 1.5 acres.

PWDM Coordinates 23, 024-25/P24-25; adjacent to southwest end

Previously Reported: Yes EPA Form 8900-I MC Bul 6280

ctivity: Pit used in crash crew training at air station. Waste oilsand solvents were burned.

Material

.Quantity:

InVolved: Contaminated fuels (principally 3P-type, althoughleadefuel may also have been used), waste solvents

Based on present usage of 15,000 gallons of POL annually,nearly 1/2 million gallons of these compounds have been usedat this site. If only I percent of solvents and POL soakedinto ground before lining, then 3,000 to 4,000 gallons wouldhave entered the soils. Caution: Reliable data have not beenfound from which to quantify soil contamination. The aboveestimating procedure is used to provide order of magnitudeguidance only.

When:

Comments:

First use is believed to have been in mid-1950s.

Burn pit was lined around 1975. According to some reports,site was used unlined a number o years before this. However,1964 aerial photographs reveal a very "clean" looking area; nolarge fuel tains are apparent.

Note: Sizelestimates are based on map and photogr@phinformation Field estimates may have been made, but no field
measurement9 have been performed. Estimates are provided forgeneral guidance only.
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FIGURE 6-27
Detail ’of Site No. 54,

Crash Crew Fire Training Burn Pit

SOURCE: BASE PUBLIC WORKS DEVELOPMENT MAP, SHEET 23 OF 24, JUNE 30. 157, AND
MCAS DRAINAGE PUBLIC WORKS DRAWING 13377.

,Vater and Air Research’. Inc. consumno Eronmento Erneers onO Sc,.st
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FIGURE 6-28
Site Noel 54 Crash Crew Fire Training Bum Pit
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Site No.: 68

Name: Rifle Range Dump

Location: PDM Coordinates 16, H6-8/I6-7; west of Range Road, about
2,000 feet west of Rifle Rne water treatment, about 800 feet
east of Stone Creek.

Fisures and Photos: 2-1, 6-29, 6-30, 6-31

Size: Estimated area is 3 to 4 acres of primary disposal area within
an originally disturbed area of approximately 35 to 40 acres.

Previous l,v Reorted: No

Activity: Operated as a dump for materials from Rifle Range activities

Materials Involved: Construction debris, sludge, solvents (see
comments below)

Ouantity: Using 3 to 4 acres as area and assuming 10 feet of fill,
volume is estimated at 50,000 cubic yards. Solvent amounts
are estimated to be 1,000 to 2,O00gallons, based on period of
use and quantities noted in comments (below).

Wen:

Coents:

1942 to 1972

Sandy soils in area make site favorable for migration of
contaminants. Although site is downgradient from Potable Well
Nos. RR-47 and RR-97, heavy pumping may allow contaminants to
move upgradient and cause the contamination found in these
wells. However, this dump may not be the source of the
contamination because total amounts of solvents in the dump
cannot be accurately determined.

The report of solvent waste being disposed at the Rifle Range
Dump has not been substantiated by follow-up interviews.
Although the number of personnel qualifying with weapons at
the rifle range apparently has decreased to 20,000 to 30,000
per year (range use has been higher during war years), weapon
cleaning practices are probably unchanged for at least the
last 20 years. Typically, weapon cleaning occurs at the
"parent organization" and does not occur in the rifle range
area except for the relatively small number of people working
there. Dry cleaning solvent waste used for weapon cleaning
does not exceed 20 to 30 gallons per year. Some discrepancy
exists as to whether or not "bore cleaner" is presently used,
but if it is, quantities used are expected to be similar to

the amounts of dry cleaning solvents. No other unusual or
specialized activity that uses solvents has been identified in
this area.

Note: Size estimates are based on map and photograph
information. Field estimates may have been made, but no field
measurements have been performed. Estimates are provided for
general guidance only.
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Detail of Site No. 68, Rifle Range Dump

I1 SOURCE: BASE PUBLIC WORKS’DEVELOPMENT MAP SHEET 16 OF 24 JUNE 30 1979
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FIGURE 6-31
Site No. 68 Rifie Range Dump
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Site No.: 69

Nme: Rifle Range Chemical Dump

Location: PWDM Coordinates 16, LI4-15/MI4-15; about 8,000 to 9,000 feet
due east of intersection of Range and Sneads Ferry Roads,
north of Everett Creek.

Figures and Photos: 2-1, 6-30, 6-32, 6-33

Size: Estimated area is about 6 acres.

Previously Reported: Yes EPA Form 8900-1 MC Bui.6280

Act ivit7: Former site for chemical wastes, including various pesticides,
PCBs, fire retardants

Materials Involved: Pentachlorophenol, DDT, TCE, Malathion, Diazinon,
Lindane, gas cylinders, HTH, PCBs, drums of "gas" that were

probably a training agent containing chloroacetophenone (CN),
all other hazardous materials generated or used on base,
chemical agent test kits for chemical warfare, which contain
no agent substances. See Table 2-3 for reported contaminant
levels in surface and groundwater at or near this site.

Ouantit: Overall volume may be 93,000 cubic yards. This is based on an

area of approximately 6 acres and an assumed depth of
10 feet.

When: Approximately 1950 to about.1976

Comments: The former base safety officer prepared a list of what and

where chemicals were buried in the landfill. This list has

been lost, but some information is known from an interview.

Disposal was in pits/trenches between 6 to 20 feet deep. At

least 12 different dumpings have been documented.

(Continued)
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Site No.: 69 (Continued)

This site is at a higher elevation than surrounding terrain.Subsurface contaminant migration could be in many directions.Groundwater seeps were observed in the surrounding area.

Two reports of atmospheric emissions were noted. One incident
occurred possibly as a result of meteorological conditions;the second incident was caused by accidental disturbance ofthe ground at the site by grading/disking machinery.

Some PCBs, sealed in cement septic tanks, are reorted to beburied here.

Both fired and unfired blank rifle cartridges were found onthe ground within the boundaries of this site. The presenceof these cartridges indicate that troop training exercises mayhave extended into this area possibly at night when warningsigns might not have been seen.

The chemical agent test kits were a type called "Kit, ChemicalAgent Detector, Mg" for detecting mustards, nitrogen mustards,arsenicals and phosgene. The following is a contents listingof the kit from the kits’ "General Directions."

I Kit Carrier with Carrying Strap
I Air Sampling Pump, with Flashlight

36 Mustards Detector Tubes
20 Nitrogen Mustards Detector Tubes
20 Arsenicals Detector Tubes
20 Phosgene Detector Tubes
20 Sampling Tubes
2 Aluminum Bottles of Liquid Reagent
I Blue Bottle of Liquid Reagent
I Red Bottle of Liquid Reagent
1 Aluminum Vial of Solid Reagent
I Protective Cover
I Set of General Directions for Use of Kit, Chemical
Agent Detector, H9

I Pack of Envelopes and Report Forms
I Pencil

One disposal incident occurred in 1953 or 1954. About
50 drums of what is believed to be training agent were
delivered on rubber padded trucks and were buried in two
trenches (see Figure 6-32). The drums were described as being"not nearly as heavy as if filled with oil". These drums wereplaced in the pit one at a time and laid side by side. These
two pits were up to 20 feet deep and the drums were stacked so

(Continued)
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Site No.: 69 (Continued)

that the top layer was five or six feet below ground level
when the drums were covered. Gas masks with some type of
absorption cannister and other protective clothing were worn

by those people present. The heavy equipment operator
reported that he itched after working at this site. -The drums

were light blue or bluish-green and unmarked.

In 1970, another burial incident took place during which
5-gallon cans and 55-gallon drums of DDT, trichloroethylene
(TCE), and calcium hypochlorite were placed together in a

common pit. Nhen earth was bein8 placed over the containers,
an explosion and fire occurred which caused a fores fire and

blew drums from the pit into the forest about 40 yards from

the pit. A fire truck and base safety personnel were present.
Some of those present possessed gas masks.

Note: Size estimates are based on map and photograph
irformation. Field estimates may have been made, but no field

measurements have been performed. Estimates are provided for

general guidance only.
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FIGURE 6-33
Site No. 69 Rifle Range Chemical Dump
Showing Discarded Gas Detection Kit
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Site No.:

Name: Courthouse Bay Liquid Disposal Area

Location: PWI)M 17, 111-12; area surroundingBuildings A2, A3, A8, andAg, and surrounding the southern one-third of Courthouse Road

.Figures and Photos: 2-I, 6-34, 6-35

Size: Acid and POL disposal area is about I acre.
POL exclusively is about 12 acres.

Disposal area for

Peviously Reported: Yes Sanitary Egineering Survey FY77

Activity: Waste battery acid and motor oil were drained onto soil.

Materials Involved: Used vehicle battery acid containing sulfuric acid,lead, and possibly antimony; waste motor oil possiblycontaining phenol, barium, cadmium, chromium, copper, lead,n’lckel, silver, and zinc

uantit:

When:

Comments:

About I0,000 to 20,000 gallons of used battery acid werepoured out at this site at an estimated rate of 60 gallons permonth for a minimum of 27 years. he amount of lead dissolvedin the used acid is expected to be swall. (The solubilityconatant for lead sulfate is 2 x 10-; new battery acid isabout 12 normal sulfuric acid); however, lead sulfate debrismay have been suspended in the acid. Antimony sulfate ordissolved antimony may be present in used acid. The acidcontent of fresh battery acid is about 6 molar sulfuric acid.Using fresh acid molarity, between 60,000 and 120,000 moles ofsulfuric acid was dumped at this site. This amount ofsulfuric acid would consume about. 13 tons of calcium carbonateduring neutralization. Over a 32-year period, as much as400,000 gallons of waste motor oil has been disposed of atthis site. Presently, the 208 amphibious vehicles at thissite require four oil changes of 15 gallons each per year. Ifthe constituent concentrations listed in Table 6-4 are
representative of this waste oii, the following amounts ofmaterial would be present in the soil or ground water: lead,1,300 pounds; zinc, 1,600 pounds; and phenol, 70 pounds.

1946 to 1977

Acid disposal occurred periodically by manually digging smallholes in the ground, pouring in battery wastes, and thenreplacing soil. oil wastes were dispoed of by drivingvehicle into wooded area, draining oil onto ground, replacingit with new oil, and driving away. Acid was disposed of byhand-carrying the battery or acid from the maintenance area,so the disposal area for acid is smaller than for the oil.

The acid disposal area is approximately 200 feet fromCourthouse Bay. The disposal area for POL only is within justtens of feet from the shoreline.
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Site No.: 74

Name: Mess Hall Grease Pit Area

Location: Irw-DM Coordinates 5, N13]014; grease pit located 0.4 miles east
of railroad tracks road intersection .(at old sawmill site,
Site No. 3) and north of dirt road; pest control usage area
was 20-50 yards south of dirt road and about 75 yards east of
Building 617.

Figures and Photos: 2-1, 6-5

Size: Grease pit 100-135 feet long by 30 fet wide by 10-12 feet
deep; assume each drum burial pit was 30 feet long by 6 feet
wide total area north of dirt.road approximately 2-3 acres;
pest control area of about I00 feet by I00 feet is assumed.

Previously Reported: No

Activity Tl3ree separate activities occurred in this area:
1. Grease from mess halls was deposited in a large pit;
2. Burials o 55-gallon drums, possibly containing PCB

transformer oil and pesticides occurred near the grease
pit; and

3. Burlap bags of sawdust were soaked in a DDT solution and
then later deposited in wetland areas for mosquito
control.

aterials Involved: PCBs, DDT, possibly other pesticides and drummed
wastes.

Quantity: Pesticide contamination from pest control activities would
have resulted from dripping sawdust bags, small spills,
washout and excess disposal. It is reasonable to assume that
at least several gallons per year were released. Therefore,
over about I0 years, the quantity involved is estimated on the
order of 50 to 500 gallons.

One or more truck loads of pesticides in 55-gallon drums were
disposed of at this site. Assuming two truck loads of 20 full
drums each, a quantity of 2,200 gallons of pesticides was
bur-ied here.

About 20 drums of PCB containing transformer oil, or I,I00
gallons, are buried here.

Mess hall grease at this site will not be considered a waste
of concern (see Comments below).

Other wastes: See comment section below.

(Continued)
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Sire No.

When:

74 (Continued)

Sawdust bag soakings: 1950-1958; Pesticide drum burial:
early 1950s; PCB burial: about 1963; grease pit activities:early 1950s.

Conents: The grease pit was used in the early 1950s as a disposal sloefor mess hall grease and some food wastes. At least one
unsuccessful attempt to burn the grease using more flammablematerial failed. In 1954 Hurricane Hazel passed through thearea and washed/floated the grease from the pit- pit use wasthen discontinued.

Drum burials occurred near but not in the grease pit.
Detailed information regarding drum contents is not availablebecause most data were provided by equipment operators
involved only with burial and not with transportation or
custody of the drums.

Some drums may have been left over from a burial/disposal
incident at the Rifle Range Chemical Landfill (Site No. 69).

Aerial photographs show xtensive activity at the grease pitarea in 1956 with evidence of perhaps four separate burial
trenches. Some activity is evident in 1949 and this arearemained partially denuded as late as 1970.. It is likely thatother waste disposal events took place at this site althoughno other evidence or reports were discovered during the courseof this study.

A sand mining site was used in the Sawmill-Grease Pit area
concurrently with the grease pit operations.
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Site No.: 75

Name:

Location:

MCAS Basketball Court Site

PWDM Coordinates 23, 08-9/P8-9; north of Curtis Road to the
vicinity of the basketball court (Structure No. 1005) and
between railroad tracks and housing area.

Figures and Photos: 2-1, 6-25, 6-36

Size: Pit was oval shaped, 90 feet long by 70 feet wide, at least
6 feet deep.

Previously Reported: No

Activity: Burial of drums occurred at this location.

Materials Involved: Material was called "gas’; by personnel who unloaded
it and’is believed to be CN tear compound in
solution. Solvents might include any one or more of
the following: chloroform, carbon tetrachloride,
benzene, and chloropicrin (PS).

Quantity: 75 to I00 55-gallon drums or 4,100 to 5,500 gallons

When: Early 1950s

Comens: Some conflicting data from former heavy equipment operators
exist about this site. At least one disposal operation took
place during which 75 to 100 55-gallon drums were buried. A
crane was used to dig an oval hole about 70 feet by 90 feet
and deep enough to cut into the groundwater table. The drum
contents were called "gas" by the people delivering and
unloading it but this was not intended to indicate automotive
or airplane fuels. No fire department equipment or persbnnel
were present. The drums may have contained a yellow or brown
liquid. Tops of the drums may have had 8 feet of earth
covering them.

There are three potable wells within 1,000 feet. No basements
or shallow wells are known to exist in the vicinity. Recycled
filter backwash water is pumped through a buried pipe between
the water treatment plant and a storage pond north of the

site. This pipe runs north-south immediately west of the
site. Relatively high permeability fill surrounding the pipe
may provide an opportunity for groundwater movement from the
site to and into the pond.

Aerial photographs for years 1949, 1954, 1956 and 1964 did not
reveal a conclusive location for this site.
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Site No.: 76

Name: MCAS Curtis Road Site

Location: PWDM Coordinates 23, LIO/MIO/NIO; adjacent to and north of
Curtis Road and west of terminus circle of Crawford Street.
Precise location cannot be ascertained (see CoMents below).

Figures and Photos: 2-1, 6-25, 6-36

Size: Probably about 1/4 acre; assuming two 50 feet by 100 feet
areas placed beside each other.-

Previously Reported: No

Activity: Burial of drums occurred here on two separate occasions.

Materials Involved: Possibly chloroacetophenone (CN) tear compound/
training agent because similar transporting and
unloading procedures as those used at the MCAS
Basketball Court Site (Site No. 75) were followed.
Chloroform, carbon tetrachloride ad benzene may be
present as solvents and also chloropicrin (PS).

Ouantit: At least 25 and possibly as many as 75 55-gallon drums, i.e.,
1,400 to 4,100 gallons.

When: 1949

Cownents: Material was delivered to the burial site on a padded truck
and was unloaded by people who wore some protective clothing
(perhaps only rubber gloves).

In 1949, this area was relatively undeveloped and lacked
permanent landmarks. A large pecan tree cited as a landmark
could not be located during the site visit. Features on a
22 October 1949 aerial photo indicate that the disposal site
might be located 200 to 300 yards west of the area identified
during the interview with a former heavy equipment operator.
Since neither data source was considered unquestionable both
areas are indicated on Figure 6-36. The exact site cannot be
conclusively located at either one or the other of these two

suggested locations. However, these sites are the most

probable based on available data.

This site is different and distinct from the MCAS Basketball
Court Site (Site No. 75).
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6.7.3 Sites Not Requirin Confirmation. The majority of identifiedwaste disposal sites have been judged not to require further assessment.This is because the potential for adverse impact to public health and/orthe environment is relatively small. These sites are described in thissection.
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Site No. 3

Name Old Creosote Plant

Location: PM Coordinates 5, NII-12/011-12

Figures and Photos: 2-1, 6-5

Size: Several acres

Activity: Lumber cutting and creosoting when railroad was being built

Materials and Quantity Involved: Trash and general debris

When:

Comments:

1951 to 1952

Creosote plant operated only a few months when railroad was
being built. The other operation was as a sawmill which made
railroad ties and rough cut lumber. Plant later sold and
removed.

Site No.: 4

Name: Sawmill Road Construction Debris Dump

Location: PNDM Coordinates 5, N14-15/014-15

Figures and Photos: 2-1, 6-5

Size:

Activity:

Materials and Quantity Involved:

Along roadway about 0.3 miles in length

General surface disposal area for construction debris

Asphalt, old bricks, and cement

When: Unknown

Comments: Distance to nearest well is about I00 feet (Well
Building 641). No hazardous wastes involved.
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Site No.: 5

Name: Piney Green Road

Location: PWDM Coordinates 6, G4/H4

Figures and Photos: 2-I, 6-7

Size: Presumably along entire length of road which is about a mile

Activity: Waste oil from central heating plant was put on crushedclinkers and spread on road.

Materials and Quantity Involved: Waste oil for dust control

Whe_._..n: UDknown

Comments: Minor contamination potential

Site No.: 7

Nam.___e: Tarawa Terrace Dump

Location: PWDM Coordinates 3, F4

Figures and Photos: 2-I

Size: A few acres

Activity: Disposal site for waste material

Materials and Quantity Involved: Construction debris, STP filter sand,and household trash

When: 1972 (this is date closed)

Cornents: No hazardous waste involved.
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Site No. 8

Location:

Size:

Flammable Storage Warehouse Bldg TP-451 and TP-452

PDM Coordinates 6, K3

Figures and Photos: 2-I, 6-7

About I acre

Storage facilities for flammable materialsActivity:

Materials and Quantity Involved: Assorted flammables.

hen: Current

Comments: Building TP-452 burned in 1977

Site No.: I0

Name

Location:

Original Base Dump

PWDM Coordinates 6, G2/R2

Figures and Photos: 2-1, 6-7

5 to 10 acres.

Waste disposal landfill

Size:

Activity:

Construction debrisMaterials and Quantity Involved:

When: Pre-1950

Comments: First dump on base.
Also a burn dump.

Received mainly construction debris.
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APPENDIX A--MONITORING WELL CONSTRUCTION

A-I. RECOMMENDATIONS FOR GROUNDWATER MONITORING

A-I.I Monitoring Well Inventor,. Wells that have been improperlyabandoned or that have been out of service for a long period arepotential conduits for contamination from the water table aquifer tothose deeper. Many of the wells at Camp Lejeune have been abandoned orare no longer in service, but there is not a complete inventory of thelocation or abandonment procedure.

It is recommended that the status of wells at the" installation" clarified by determinin the location of. all the wells that have everbeen" drilled at the base. A comparison of the complete list of wellswith the wells now in use will show those that have been abandoned orthat are out of service. If these wells are close to and downgradient ofa confirmed hazardous waste sire, a further assessment of the wells’status should be made. This assessment should include the reason forabandonment or nonuse, the date when the well was last used, how it wasabandoned (if applicable), future plans for the well (if not yetabandone), nd a review of any chemical/physical data available.
A satisfactory abandont procedure involves filling the.welland gravel pack with grout so that contaminants cannot migrate betweenaquifers.

A-I.2 Monitoring Well Installation. Each monitoring-well should be.constructed so that it has both an efficient hydraulic connection to thesurrounding water table aquifer and an effective seal against themigration of surface waters into the borehole.

The following techniques a materials are recommended toaccomplish these two aims (Figure A-l):

I. Drill an 8-inch borehole to I0 feet below the water table,as noted during drilling. Collect representative litho-logic samples every 5 feet during drilling for preparationof the lithologic log.
2. Install a string of threaded, flush-joint, 2-inch, s.chedule40 PVC well casing and well screen. Set the top of a10-foot length of PVC well screen at the water table if thewater table is within approximately 5 feet of land surface.If the water table is encountered at greater depths, someportion of the well screen sould be set above the watertable. The recommended we11-screen slot size is 0.010 inch.The top of the casing should extend approxim’ately 12 to18 inches above ground level.
3. After the well casing and screen have been installed in theborehole, place a filter pack of fne- to medium-grained

quartz sand in the annular space from the bottom of thehole to approximately 2 feet above the top of the .screen.
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4. Place a l-foot seal of bentonite pellets in the annularspace on cop of the filter pack.5. Fill the remainder of annular space with a sand-cementgrout composed of two parts dry weight of sand to one partof cement with not more than 6 gallons of clean water perbag of cement (94 pounds or 1 cubic foot).
6. Install a 5-foot-long, 6-inch diameter, steel protectivecasing 3 feet into the grout. The protective casing shouldhave a lockable steel cap and a padlock. The above-groundportions of both the protective casing and the PVC wellcasing should be vented with a I/8-inch hole to permitwater in the well to fluctuate freely.
7. Install two B-foot-long, 4-inch diameter, black steelmarker posts adjacent to each well. Bury each marker post3 feet and set it in sand-cement Paint the upper 2 feetof each marker post day-glo orange.
8. Establish the vertical elevation and horizontal coordinatesof the top of the casing (cap removed) to second orderaccuracy.

It may be necessary to. vary the placement of the top of thescreen and tha thickness of the bentonite seal and the sand-cement groutif the water table is less than 5 feet below land surface.
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Site No.: 11

Name: Pest Control Shop

Location: PWDH Coordinates I0, FI0

Figures and Photos: 2-I, 6-3

Size: A few acres

Activity: Formerly used as a Naval Research Laboratory where metabolicstudies using Iodine 131 occurred; presently the Pest ControlShop

Materials and Quantity Involved: Pesticide storage (current), betabuttons prevlously dissolved and removed), animal carcassescontaminated with low-level radioactive materials

When: 1976 to 1982

Comments: Previously reported as a site by base environmental personneland cleaned. Residual radioactivity low due to shoc
half-life of Iodine 131

Site No.: 12

Name: EOD (G-4)

Location: PWDM coordinates 20, GS-10/HS-10/IS-10

Figures and Photos: 2-I

Size:

Activity:

About 300 acres

Ordnance is disposed of by burning or exploding when found tobe inert, unserviceable or defective

Materials and Quantity Involved: Ordnance, burned or exploded, colored
smokes, and white posphorus

Whe___qn: Early 1960s

Comments: Any undestroyed residues are typically less than 1 pound.
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Site No.: 13

Name Golf Course Construction Dump Site

Location: PWDM Coordinates 7, G12-13

Figures and Photos: 2-I

Size: About I0 acres

ActiVity: Surface disposal of materials

Materials and Quantity Involved:

When: 1944

Comments: NO hazardous wastes involved

Clippings, branches, and some asphalt

Site No.: 14

Name:

Location:

Knox Area Rip-Rap

PWDM Coordinates 2, LI6-17/MI6-17

Figures and Photos: 2-I, 6-10

Size: Along about 700 feet of shoreline

Activity: Shoreline stabilization

Materials and Quantity Involved: Broken concrete and asphalt

When: 1973

Cormnents: No hazardous wastes involved
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Site No.: 15

Name: Montford Point Dump Site (1948-1958)

Location: PWDM Coordinates 2, M9-I0

Figures and Photos: 2-I, 6-10

Size: About 4 acres

Activity: Disposal area for trash and construction debris

Materials and Quantity Involved: Litter, asphalt, STP sludge, and sand

When: 1948 to 1958

omments: No hazardous wastes involved

Site NO.: 17

Nam.e: Montford Point Area Rip-Rap

Location: PWDM Coordinates 2, N9/09

Figures and Photos: 2-I, 6-I0

Size:

Activity:

Along about 800 feet of shoreline

Shoreline stabilization

Materials and Ouantit Involved:

Whe____n: 1968 to Unknown

Concrete rubble

Comments: No hazardous wastes involved
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Site No.: 18

Name: Watkins Village (E) Site

Location: PND Coordinates 7, L21

Figures and Photos: 2-i

Size:

Acti.vty:

0.5 to 1 acre

Landfill burial of debris

Materials and. Quantlty Involved: Construction materials and debris

When: 1976 to 1978

Co.ents: No hazardous wastes involved

Site No.: 19

Name:

Location:

Naval Research Lab Dump

PWDM Coordinates 10, E10/F10

Figures and Photos: 2-I, 6-3

Size About 2 to 3 acres

Activity: Waste disposal site for Naval Research Laboratory

Materials and Quantity Involved: Radioactive contaminated animals, empty
tanks, and scrap metals

When: 1956 to 1960

Comments: Animal bodies were buried in deep pits.
due to short half-life of Iodine 131.

No residuals expected
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Site No.: 20

Name: Naval Research Lab Incinerator

Location: PWDM Coordinates I0, FI0

Figures and Photos: 2-I, 6-3

Size: Less than 0.5 acre

Activity: Incineration of burnable wastes

Materials and Quantity Involved: Some ash and debris

When:

Comments:

1956 to 1960

Minor quantities of wastes and residuals

Site No.: 23

Name: Roads and Grounds, Building 1105

Location: PWDM Coordinates I0, J15

.Figures and Photos: 2-i, 6-3

Size 4,400 square feet

Activity: Formerly administration and storage area for Pest ControlShop

Materials and Quantity Involved:

When: 1957 to 1977

Pesticide and herbicide storage

Comments: Site of former pesticide and herbicide storage and handling.Storage Lot 140 (Site No. 21) at that time was used forpesticide mixing. No spills reported.
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Site No.: 25

Nme Base Incinerator

Location: PWDM Coordinates I0, G8

Figures and Photos: 2-I, 6-3

Size: Less than 0.5 acres

ActiVity:

Materials and Quantity Involved:

When: 1940 to 1960

Comments:

Waste incineration, classified material incineration

Burned trash and melted glass

No hazardous wastes involved

Site No.: 26

Name Coal Storage Area

Location: PWDM Coordinates I0, LI2

Figures and Photos: 2-1, 6-3

Size: About 3 acres

Activity: Fuel storage for Central Heating Plant

Materials and Quantity Involved: Coal storage runoff

When: Present

Comments: Runoff control should be considered for this site.
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Site No.: 27

Name: Naval Hospital Area Rip-Rap

Location: PWDM Coordinates I0, H5

Figures and Photos: 2-I, 6-3

Size:

Activity:

About 500 feet of shoreline

Shoreline stablization

Materials and Ouantity Involved: Concrete, granite rip-rap

Whe.n: 1970 to Unknown

Comments: No hazardous wastes involved

Site No.: 29

Name:

Location:

Base Sanitary Landfill

PWDM Coordinates II, AI2/BI2-13/CI2-13/DI3

Figures and Photos: 2-I

Size: About 30 acres.

Activit[: Sanitary waste disposal

Materials and Ouantitv Involved: Garbage construction debris, andgeneral trash

When: 1972 to present

Comments: Previously reported by base environmental personnel. However,this site is a current site and permitted.
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Site No.: 31

Name:

Location:

Engineering Stockade--G4 Range Road

PWDM Coordinates 20, G7-8/H3-8/II-7/J1-5

Figures and Photos: 2-I

Size:

Activity:

About 1.5 miles of roadway

Dust control

Materials and Quantity Involved: Waste oils

Wen:

Co=a=ents:

1950 to early 1970s

Minor amounts of vastes involved

Site No.: 32

Name: Frenchs Creek

Location: FWDM Coordinates II, F3/G3-4/H4

Figures and Photos: 2-1

Size: About 2,300 feet of shoreline

Activity: Shoreline stablization

Materials and Quantity Involved:

When: 1973 to 1979

Rip-rap dumped

Comments: No hazardous wastes involved
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Site No.: 33

Name: Onslow Beach Road

Location: PWDM Coordinates 19, Gll-12/HIl-12/I12-13/J12-13

Figures and Photos: 2-1

Siz_.__e: Approximately 1/2 mile

Activity: Dust control

Materials and Ouantity Involved: Waste oil and cinders for dust control

When:

Comments:

Unknown

Minor quantities of wastes involved

Site No.: 34

Name: Ocean Drive

Location: PWDM Coordinates 19, L16-17/M15-16/N14-15/O13-14/P12-13
QI0-12

Figures and Photos: 2-1

Size:

Activity:

About 2.5 miles of roadway

Dust control

Materials and OuantitZ Involved: Waste oil

When: Unknown

Comments: Minor quantities of wastes involved
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Site No.: 37

Name:

Location:

Camp Geiger Area Surface Dump

P4DM Coordinates 12, DIl-12

Figures and Photos: 2-1, 6-19

Size: About acres

Activity: Surface disposal of wastes

Materials and Quantity Involved: Motor parts, garbage, wood

l,’hen: 1950 to 1951

Comments: No hazardous wastes involved

Site No.: 38

Name:

Location:

Camp Geiger Construction Dump

PDM Coordinates 12, B10

Figures and Photos: 2-I, 6-19

Size: Less than 0.5 acre

Activity: Surface disposal of waste materials

Materials and Quantity Involved: Construction debris, branches

W’hen: Present

Comments: Appeared to be a recent dumping of materials. No known
hazardous wastes involved.
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Site No.:

Name:

Location:

39

Camp Geiger Construction Slab Dump

PWDM Coordinates 12, B9-I01C9-I0

Figures and Photos: 2-I, 6-19

Size:

Activity:

I to 2 acres

Bulldozing of building foundations, etc.

Materials and Quantity Involved: Concrete slabs

Whe___n: Unknown

Comments: No hazardous wastes involved

Site No.: 40

Name: Camp Geiger Area Borrow Pit

Location: PWDM Coordinates 13, IN+

Figures and Photos: 2-1, 6-22

Size: 4 to 5 acres

Activity: Waste disposal

Materials and 0uantity Involved:

When: 1969 to Unknown

Auto parts, metal

Comments: No hazardous wastes involved
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Site No.: 42

Name Building 705, BOQ Dump

Location: PWDM Coordinates 23, DI0

Figures and Photos: 2-1, 6-25

Size: Several acres

ActiVity:

Materials and Ouantit Involved:

When: 1950 to 1960

Comments:

Surface disposal of material

Trees, tree stumps, boards

No hazardous wastes involved

Site No.: 43

Name:

Location:

Agan Street Dump

PWDM Coordinates 23, H6-7/16-7

Figures and Photos: 2-I, 6-25

Size: About 20 acres

Activity: Surface disposal of materials

Materials and 0uantitz Involved: Boards, trash, NTI’ sludge, fiberglass

When: Unknown

Comments: Mostly inert material
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Site No,:

Name:

Location:

Jones Street Dump

PNDM Coordinates 23, L6-7/M6-7

FiGures and Photos: 2-I, 6-25

Size: Several acres

Activity: Waste disposal

Materials and Ouantity Involved:

When: 1950s

Comments:

Debris, cloth, boards, old paint cans

Minor quantities of potentially hazardous wastes

Site No.: 46

Name:

Location:

Figures and Photos: 2-I, 6-25

Size: Less than I acre

Activity: Waste disposal

Materials and Ouantity Involved:

When: 1958 to 1962

Comments:

MCAS Main Gate Dump

PWDM Coordinates 23, Q8-9

Construction and demolition debris

No present evidence of dump site.
involved.

No hazardous wastes
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Site No.: 47

Name:

Location:

MCAS Rip-Rap Near Stick Creek

PIDH Coordinates 23, BII

Figures and Photos:

Size:

Activity:

2-1, 6-25

About 1,000 feet of shoreline

Shoreline stablization

Materials and Ouantity Involved: Construction and demolition debris

When: Unknown

Comments: No hazardous wastes involved

Site No.:

Name:

Location:

49

MCA Suspected Minor Dump

PDM Coordinates 23, C18-19

Figures and Photos: 2-1, 6-25

Size:

Activity:

Materials and Ouantit Involved:

About 800 feet of shoreline

Possible waste disposal

Paint cans

When: Unknown

Comments: Minor quantities of potential hazardous wastes
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Site No.: 50

Name:

Location:

MCAS Small-Craft Berthing Rip-Rap

PNDM Coordinates 23, AI9-20/BI9-20

Figures and Photos: 2-1, 6-25

Size:

Activity:

About 1,000 feet of shoreline

Shoreline stablization

.Materials and 0uantity Involved: Demolition debris, asphalt, concrete

When: Unknom

Comment s No hazardous dastes involved

Site No.: 51

Ne: MCAS Football Field

Location: PNDM Coordinates 23, C21-221D21-22

Figures and Photos: 2-I, 6-25

Size: 20 to 30 acres

Activity: Empty container disposal site

Materials and 0uantit Involved: Paint cans, hydraulic fluid cans

When: Approximately 1967 to 1968

Comments: Minor quantities of hazardous materials
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Site No.: 52

Name:

Location:

MCAS Direct Reful Depot

PWDM Coordinates 23, LIg-20/MIg-20

Fizures and Photos: 2-I, 6-25

Size: About 25 acres

Activity:

Materials and Quantity Involved:

When: 1971

Comments:

Refueling of military aircraft for about I year

Aviation fuel spill, JP fuels

Only used 1 year. Quantities minor.

Site No.: 53

Name: -MCAS Warehouse Building 3525.area. Oiled roads.

Location: PWDM Coordinates 23, H-Q23-26

Figures and Photos: 2-1, 6-25

Size: About 3 miles of roadway

Activi,ty: Dust control

Materials and Quantit Involved:
thinners

Crankcase waste oils, JP fuels, paint

When: 1970 to 1975

Comments: Minor quantities of residuals expected
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Site No.: 55

Name:

Location:

Air Station East Perimeter Dump

PWDM Coordinates 23, C29-30

Figures and Photos: 2-I, 6-25

Size:

Actiyity:

Several acres

Site presently used as a marina and. recreation area by MCAS

Haterials and Quantity Involved: Barrels, tires, trash, metal planking,
and telephone poles

When: 1950s to 1960

CommentS: No hazardous wastes involved

Site No.: 56

Name: MCAS Oiled Roads to Marina

Location: PWDM Coordinates 23, C28-30

Fizures and Photos: 2-I, 6-25

Size:

Activity: Dust control

Materials and 0uantity Involved:
contaminated fuels

About 1,500 feet of roadway

Crankcase and waste oils and

When:

Comments:

1975 to unknown

Roads oiled with listed materials for dust control
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Site No.: 57

Name: Runway 36 Dump

Location: PWDM Coordinates 23, E-G/30-32

Figures and Photos: 2-i, 6-25

Size: About 40 to 50 acres

Acti#ity: Possible disposal site for material removed for runway
construction

Materials and Quantity Involved: Debris

When: Uknown

Commens: No hazardous wastes involved

Site No.: 58

Name:

Location:

MCAS Tank Training Area

PWDM Coordinates 23, D33-39/G33-39

Figures and Photos: 2-i, 6-25

Size: About 50 acres

Activity:

Materials and 0uantity Involved:

When: Unknown

Comments:

Training exercises for tanks and other armored vehicles

Tank parts ’and miscellaneous trash

No hazardous wastes involved
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Site No.: 59

Name MCAS Infantry Training Area

Location: PNDM Coordinates 23, P-T/26-30

Figures and Photos: 2-1, 6-25

Size: About 70 acres

Activity: Land clearing debris disposal

Materials and Quantity Involved: Stumps

When: 1950s

Comments: No hazardous waste involved

Site No.: 60

Name

Location:

EOD K-326 Range

PWDM Coordinates 15, 09

Figures and Photos: 2-I

Size: 2 to 4 acres

Activity:

Materials and Quantity Involved:

When: 1974 to present

Comments:

Burning or detonation of live ordnance for disposal purposes

Burn pits for explosives

Site located 500 meters north of Rhodes Point Road, adjacent
to New River. Minor amounts of residuals only.
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Site No.: 61

Name:

Location:

Rhodes Point Road Dump

PTDM Coordinates 15, I9

Figures and Photos: 2-i

Size:

Actiyity:

8 to I0 acres

Disposal site for wastes generated during bivouac exercise

Materials and Quantity Involved: Bivouac waste

hen: Unknown

Connnents: Area restricted due to vat games.
involved.

No hazardous wastes

Site No.: 62

Name:

Location:

Race Course Area Dump

PNDM Coordinates 14, D8

Figures and Photos: 2-i

Size: 1 to 2 acres

Activity: Disposal site for wastes generated during bivouac exercise

Materials and Ouantity Involved: Bivouac waste

When: Unknown

Comments: Area restricted due to war games. No hazardous wastes
involved.
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Site No.: 63

Name:

Location:

Vernon Road Dump

PNDM Coordinates 14, R5

Fizures and Photos: 2-I

i

Size:

.ctLvlty:

3 to 4 acres

Disposal site for wastes generated during bivouac exercises

Materials and OuanCity Involved: Bivouac waste

When: Unknown

Comments: Area restricted due to war games.
involved.

No hazardous wastes

Site No.: 64

Name:-

Location:

Figures and Photos:

Size: 1 acre

Activity:

Marines Road--Sneads Ferry Road Mogas Spill

PNDM Coordinates 17, I15]J15

2-I, 6-35

Fuel spilled in roadside ditch after vehicle accident

Materials and Quantity Involved:

When:

Comments:

February 28, 1975

Mogas (spillage removed)

Spill immediately remediated
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Site No.: 65

Name:

Location:

Engineer Area Dump

PWDM Coordinates 17,

Figures and Photos: 2-1, 6-35

Size: 4 to 5 acres

Actvit%: Burn dump

Materials and Ouantity Involved: Burn area dump construction debris

When:

Couents:

Pre-1958 to 1972

NO hazardous wastes involved

Site No.: 66

Name

Location:

AMTRAC Landing Site and Storage Area

PWDM Coordinates 17, IM/611

Figures and Photos:

Size:

Activity:

Materials and Quantit7 Involved:

2-1, 6-35

About 1 square mile

Vehicle maintenance during training exercises

Oil spill, POL, and battery acid

When:

Comments:

1950s to present

Minor amounts of wastes
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Site No.: 67

Name: Engineers TNT Burn Site

Location: PWDM Coordinates 23, AI9-20/BIg-20; located approximately
200 meters southeast of Building SBB-159 and about 50 feet
from the water.

Figures and Photos: 2-1

Sze: Less than 1 acre

Activit[: TNT burning

Materials and Quantit Involved:

When: 151

TNT disposal

Coaents: 2- to 3-foot pits were dug and unwanted TNT was opened and
burned. Complete consumption of all TNT was reported during
these procedures.

Site No.: 70

Name: Oak Grove Field--Surface Dump

Location: PWDM Coordinates 24, H2/I2, approximately 1400 ft. northwest
of the western end of Runway 9-27

Figures and Photos: 2-i, 6-37

Size: About 3 acres

Activity: General dumping of all sorts of garbage

Materials and Ouantity Involved: Cans, bottles, drums (i.e., paint
hlnner cans, brake fluid cans, cleaning compound)

When: Early to mid-1940s

Comments: No hazardous wastes involved
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Site No.: 71

Name: Oak Grove Buried Dump

Location: PWDM Coordinates 24, LI; about 1600 feet west/southwest of the
southwest end of Runway 5-23

Figures and Photos: 2-I, 6-37

Size:

ActiVity:

5 to I0 acres

Disposal site for all municipal and industrial type wastes

Materials and Ouantity Involved: Paint thinner, brake fluid and cleaning
compound cans, bottles, and drums

When: 1940s to 1950s

Coents: Site also apparently used as a war ge training area.
Various cartridge casings found on-site. Minor quantities of
potentially hazardous wastes involved.

Site No.: 72

Name:

Location:

Oak Grove Coal Pile

PWDM Coordinates 24, F6

Figures and Photos: 2-1, 6-37

Size: About 1 acre

Activity:

Materials and Ouantity Involved:

Sen: 1940

Comments:

Coal storage for heating purposes

Coal

Insignificant potential residuals
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APPENDIX A--MONITORING WELL CONSTRUCTION

RECOMMENDATIONS FOR GROUNDWATER MONITORING
A-l.l Monitoring Well Inventory. Wells that have been improperlyabandoned or that have been out of service for a long period arepotential conduits for contamination from the water table aquifer tothose deeper. Many of the wells at Camp Lejeune have been abandoned orare no longer in service, but there is not a complete inventory of thelocation or abandonment procedure.

It is recommended that the status of wells at the installation" clarified by determining .the location of. all the wells that have everbeen" drilled at the base. A comparison of .the complete llst of wellswith the wells now in use will show those that have been abandoned orthac are out of service. If these wells are close to and downgradient ofa confirmed hazardous waste site, a further assessment of the wells’status should be made. This assessment should include [he reason forabandonment or nonuse, the date when the well was last used, how it wasabandoned (i_f applicable), future plans for the well (if not yetabandone), and a review of any chemical/physical daa available.
A satisfactory abandonment procedure involves filling the.welland gravel pack wih grout so that contaminants cannoe migrate betweenaquifers.

A-1.2 Monitoring Well Installation. Each monitoring-well should be.constructed so that i has both an efficient hydraulic connection to thesurrounding water table aquifer and an effective seal against themigration of surface waters into the borehole.

The following techniques and materials are recommended toaccomplish these two aims (Figure A-I):

1. Drill an 8-inch borehole to 10 feet below the water cable,as noted during drilling. Collect representative liho-logic samples every 5 feet during drilling for preparationof the lithologic log.
2. Install a string of threaded, flush-joint, 2-inch, s.chedule40 PVC well casing and well screen. Set the top of a10-foot length of PVC well screen at the water cable if thewater table is within approximately 5 feet of land surface.If the water cable is encountered ac greater depths, someportion of the well screen should be seC above the waterCable. The recommended well-screen slot size is 0.010 inch.The cop of the casing should extend approximately 12 to18 inches above ground level.
3. After the well casing and screen have been installed in theborehole, place a filter pack of fine- to medium-grained

quartz sand in the annular space from the bottom of hehole co approximately 2 feet above the cop of the screen.

A-!
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4. Place a l-foot seal of bentonite pellets in the annular
space on Cop of the filter pack.

5. Fill the remainder of annular space with a sand-cement
grout composed of two pares dry weight of sand to one part
of cement with noc more than 6 gallons of clean water per
bag of cement (94 pounds or i cubic foot).

6. Install a 5-foot-long, 6-inch diameter, steel protective
caslng 3 feec into the grout. The protective casing should
have a lockable steel cap and a padlock. The above-ground
portions of both the protective casing and the PVC well
casing should be vented with a I/8-inch hole Co permit the
water in the well co fluctuate freely.

7. Inatall wo 8-foot-long, 4-inch diameter, black steel
marker posts adjacent to each well. Bury each marker pose
3 feec and set ic in sand-cement Paine the upper 2 feec
of each marker pose day-glo orange.

8. Establish the vertical elevation and horizontal coordinates
of the top of the casir (cap removed) to second order
accuracy.

It may be necessary to vary the placement of the Cop of the
screen and the thickness of the bentonite seal and the sand-cement grout
if the water table, is less than 5 feet below land surface.

A-3





APPENDIX C

LOGS OF WELL NOS. HP-613 and HP-616





HP-613





UNITED STATES MARINE CORPS
MARINE CORPS BASE

CAMP LlrlEUNE. NORTH CAROLINA 28542

,.,- c io’/.
I’/9’

cl.xl
280
8 /P 19"

To: Co.andeS Offer, Nv- ners and Envtrmmentl Support
Port Hnmme, CaJJoru 93043 (AtcJt: Kr. Wtee 8s)

CtrolCM

(a) Water and JLr lNreh, Zne. ltr of 9 Ker 83
(b) C B3 8 LJeem C 08Z01Z nec 82

Enc1: (.) CG :l CMIC ltr FIC/lJhf 6280 of 30 83

cloe. 8tive slimp TIo 2-1 ps 2-7
2-8, tLy,d t7.
teemftof t site for o

J. T. NARSHALL //
By dlrtto





/bna.ld H. [-vl.ne, M.D., M.P.H.,
State sslth Dir’eetor.
N.C. Dvlslon of Health

dtllt, at I::st, to d.i.
, i:artioular, ould be





FAC/IA/hf

3 1983

Sincerely,

hcl (1) Pesticide Data
(2) Setch

Copy to:

CONAVF.. (Code II)
CO, VRMC (Lt Winter)

Blind Copy to
SJA
NPEA
AC/S, PerSvcs

J. T. MARSHALL
Oatoml, U. Marine

deoton o the

2





SAMPLING
LOCATION

SAMPLE
DEPTH TYPE

PESTICIDE CONCENTRATIONS IN SOILS
(in parts-per-million (FPM))
AT INACTIVE SITTER SERVICE
CAMP LEJEUNE, NORTH CAROLINA

DATES OF
COLLECTION (1982) DDT DDD DDE CHLORDANE DALAPON

II

III

IV

V

VI

611..811
0"-2"
0"-2"
6"-8"

6"-8"

0"-2"

6"-8"

tt-sIt
0"-2,1
0"-2"

Oil_2 tl

0"-2"

0"-2"

Grab May I0 6.3
Composite June 18 0.07
Ccmposlte Dec 28 0.05
Composite Dec 28 0.07

Composite
Composite
Composite

Composite
Composite

Composite
Composite

Grab

Ccmposite
Ccmpcsite

Grab

Composite
Ccmposlte
Grab

May i0
June 18
Dec 28
Dec 28

May i0
June 18
Dee 28
Dee 28

May I0
June 18
Dec 27
Dec 27

May i0
June 18
Dec 27
Dec 27

May i0
June 18
Dec 28
Dec 28
May i0
June 18
Dec 27,28

0.24 0.022 O.17
O.O31 O.048 O.389

O.01
0.02 0.04 0.16

No samples collected
0.201 0.018 0.118
0.04 0.03 0.04
0.05 0.03 0.06

No samples collected
No samples collected

0.03 0.Ol 0.08
0.03 0.01 0.08

No samples collected
No samples collected

2.95 0.90 6.08
2.05 0.29 1.39

518.70 83.10 27.36
No samples collected

161.0 7.Ii 12.3
442.0 33.1 20.3

7.5 0.644 0.0687
No samples collected

111.0 27.I 14.1
22.5 2.4 2.13
0.O61 O.10 0.O21

NO samples collected
NO samples collected

<0.I
0.I

36.42

8.2
8.8

0.046

0.060

N/A
N/A

N/A

N/A

N/A

O.1
N/A

N/A
N/A

N/A

N/A

N/A

O,?
N/A





SAMPLINg; SAMPLE SAMPLE
LOCATION DEPTH TYPE

DATES OF
COI.I .CTION (1982) D D E CHLORD.ah/E DAPON MIHEX

Detection Limits (PPM) 0.02 0.01 0.01 0.01 o.o5 o.02.

Additional notes to the pesticide concentrations in soils:

a. Analyses for Malathion from samples at sites I, V, VI and VII revealed no detectable concentrations.

b. Dash (-) indleates that analyses for the followlnE compounds at sites I-VI duping December 27128, 1982,revealed no detectable .concentrations within the followig limits of detection, except as shown (PPM):

2,q,5 TP (Silvex) 0.I
2,,5 .T ’0.I
2,q D <0.3
Lindane < 0.1
Chlordane O.1
Dieldrin 0.Ol
Iupsban 0.5
Diazinon O.25
Malathion 40.5
Delapon (O.O5

C

0









NAVAL REGIONAL MEDICAL CENTER
CAP LEJEUNE, N.C. 2542

62-dlm
6260
21 June 1982

From:
To

Commandng Ofcer
Commandng Genera, atne Corps Base, Camp LeJeune, NC
(Acn: AC/S Facilities)

2852

SubJ AIr samples collected at Hartne Corps Ease, Camp Lejeune, NC
Buildings 732-262 and 262 for Chemical Analyss; resulcs con-

Encl: (1) Navy gnvCronmental Health Center (NEHC) chemcal analyss
results

1. Ar samples vere collec:ed from the ntero of HCB Buildings 7--
262 and 2625 by Occupattonl and Preventve Hedcne Service, IdC In-
dustrial ygiene Technicians on 3 May 1982, 2 June 1982 and 3 June 1982
and submitted co HC for chemical alysis.

2,.Enclosure (1) reports chac ar sples collected aC MCB Buildings
#262 nd 262 evealed no detectable DDT, lachon or Chlorda,e
(approx. ess chin 0.OOO3 =g3

By dlreccon

.t





6/14/82,

Results (B1dgs 712, 2624, 2625)

1. The samples were analyzed ust_ng... Hewlett Packard 5880 Gas Chromatograph.
The following GC conditions were used:

6it glass
Nt 63 Electron Capture Detector
Oven Temp: 225 C
Detector Temp: 300 C
Injector Temp: 250 C
Nttrogen Flow Rate: 57 ml/mtn
Eluent: 1 ml Toluene

column packed with 10% SP2100 on 100/I20 Supelcoport

2. The above .GC conditions are those used by this laboratory to perform
pesticide analyses.

3. All samples taken inside the buildings exhibit the same chromatogra
(except for minor shifts in the relative amounts of the peaks).

4. All samples taken outside Rave a different series of peaks than those
taken inside.

Positive identification of the various peaks in the samples could not be

made. uing our /Mass Spectrometer since the concentration of the peaks
is-e!l below the sensitivity of the Mass Spectrometer.

Based. only on retention time there i o Dttect,ble DOT, l.lalath!on r Chlordane
(Approximately less than 0.0005 mg/m3).

Standards made from the various cleaning agents used indicates Chat Lysol
gives some peaks which could be present in the air samples. Note: sampl’e
344 (Nursery Head) had one of the largest concentrations.

Conclusion
Since the air samples from the three bulldlngs (remember only one ,,as a
.malaria control activity) gave the same chromatogram, he peaks are probably
some combination of cleaning agents used in the facilities.

Walter F. Vogl
CDR M$C USN
Navy Environmental Health Cer





ESE
ENVIRONMENTAL BClEN(.’E
AN-- SIJINEERINQ, INC.

January 8, 1985

ESE No. 84 222 0200 1130

Commanding General
Marine Corps Base
Office of Assistant Chief of

Staff Facilities
ATTN: R.E. Alexander
Bldg. I, Holcomb Boulevard
Camp Lejeune, North Carolina 28542

C,,=,,*+----’ ,,-." .:5’470-83-C-6106, Confirmation Study, Marine Corps Base,
Camp Lejeune, North Carolina

Dear Bob

Enclosed are the well construction forms for the fifty five ground water
monitoring wells installed at Camp Lejeune. Item 18 of the form (Water Quality)
was completed using the specific conductance data collected during well sampling
activities an the following guideline:

Specific Conductance
<micromhos/centimeter) Water Quality

0 400 Good
401 700 Fair

greater than 700 Poor

These forms will need to be forwarded to the State of North Carolina
Department of Natural Resources & Community Development.

Please do not hesitate to call me at (904) 332-3318 if you have any
que- regarding the forms.

Sincerely,

RVB, ags

Russell V. Bowen, P.E.
Project Manager

enc|osure.

cc: ;3rucc McMtster ,.ESE), w/o enclosure
Cberrv Iarnet (EAVFAC) w/enclosure





NORTH CAROLINA OEPARTMENT OF NATURAL RE.SOURCES & COMMUNITY OEVELOPMENT
tRLL ItECOO DIVISION OF ENVIReNMENTAL.’MNAGEMENT

P. O. BOX 27687 RALEIGH, N.C. 27611 919-73’2020

20. BAJ tile BEll PROVZDED A CQ/r Oie BZB BOilD AND 01’ DE’AIt’11| IIOZ JUID

y:.,:,+.
Submit original to D of Envlromend Manalement and copy to well own





1. LOCTX(Nit (Sho 8ket:h of he loc.o

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
WELL iEOto DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-73’2020
.t. _’J___STICTIOM

(Jd,Cmunty o Subdvsoh end ot Ilo.)

11. ECIs Dsth

.010

12. (;PAqZ,s Oei.b

13. Tt SOls(4egr.b)

Z do hereby OeZl:J.ty that: tJ8 11 m onstruoted Ln scoozae lb S.C. Well

GW-I Revised 10/1180 Submit odsInd to D/m of Environmental Manament and copy to well owner





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
ELL RECOAO DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 276|7 RALEIGH, N.C. 276|I 919-733-2020

8. rOlgLq4’ZOll KkJOS. (T,,L,BOs IRS W" I10

GW.I Revised 1011’110 Submit odsind o Olv)gkm of Environmental Manajement and copy ra well owner





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
ILL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 19-73-2020

m

12. GItAVCT, Depth

Z do hereby ertlL that tts troll was const.ruted Ln aeoordme vlth IhC. Ire11 oast.rutloaItogulatlons nd 81urd8 and that this veil reoord J tzo end exat.

GW-1 Revised 10/1180 Submit odlnd m Dlvll/on of Environmental Manaenmt and copy to well owner





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
tLL RECORD DIVISION OF ENVHONMENTAL MNAGEMENT

P. O. 8OX 27687 RALEIGH, N.C. 27611 919-733"2020
O[,Z,Zm; colfflUC.n IT ou.r+l,Nr$: L?I. ___-. 110. )(11 lr.t, cms’lmc’zml ;---I’ Mo.

1. I,OCATIOII: (Sbov aket.cb o tl loto Ilov)

(ilo,C..,,,,Lty o SmLl.vJ.ml ,S lot Iio.)

Type Capa(C)Lt (gpm)!

In.ke Doph

Jtrlne Depth

20. BAS THE Bmm PROVIDED A COPY Or THIN RBCORD AND INI’OPJD Or TH1 DEPS P.QOIRIW ANDP3:fIBNDATZ(:iI8? 12]..

I do be,y ertAL’y thai: th.ts 22 yes ost.zucted Ln 8ordce v/.th I1.. We21 Cot.z’m=oa

GW-I Revised 10/I/10 Submit orlnaJ to Division of EnvlronmentM Manmment and to well owner





NOR,TH CAIOLINA OE#AITENT Or NATUIAL IUlC
ELL IECO DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. x 27687 RALEIGH, N. 27611 919-732020

1. TX (S skoh of t lt

Depth ZJde IfalZ Uak. Lpe
n18. or vetght./t:.

20. JlA.8 THE Okl/Jt PJtOVZDED A COPY 011’ THZ8 PJORD AND OP THE DE8 RQGZRKJ.IN’F$ AND

22.

GW-1 Revised 1011180 Submit odlnad to Ohdskm of Environmental Mananment and , weJ| owfl4





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
WELL ItECOQD DVISION OF ENVIRONMENTAL MANAGEMENT

P. O. 8ox 27687 RALEIGH, N.C. 27611 919-75-2020

1. I,OCATIIIs ($b)v sketch of t:he lo(J. belov)

z,ocaZOll
(llm dl.. mmlmml t,m.l m reterme

15. MAn,It Ol8|dept.h)

GW-I Revised I0111|0 Submit odlnd to Oilskin of Envlmmentd Manajement nd )py to wdl owew





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
WELL "RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P.O. Box 27687 RALEIGH, N.C. 27611 919-752020

12. Gltlr,s Dept,b

13. ’/Zl som(dept:/s)

GW-1 Revised I011110 Submit odglnaJ toDh of. Envlronmentd Manament and.copy to well ownw





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
tELL RECORD DIVISION OF.EIVIRONMENTAL MANAGEMENT

P. O. BOx 27687 RALEIGH, N.C. 27611 919o732020

sad t Iio.)

m

z do hereby eeAy that thAs sl1 m coasttad An acmord lth II.C. WeXl ConatActAoaiteulatLou and Standards and that tAs eXt roeozd As true and exaot.

GW-1 Revised 1011180 Submit odlnal to Dlvbion of Environmental Manasement and .copy to well owner
/





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
WELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-733-2020
DRZ.ZIIG _,,..o. IW ,.,,.,- _,_-zo,, ,r.NZ .o.

?. TOT, DElJTH8 ,." RZG Tt’15 08 JBTHO8

|. OImZOII IJUILIS (OZ,Z,BC’Z’BD8 1’38

14. STAI’Z 2’ZZ T,, I,0 above

X do heceby ertJ.fy tJw tts troll m oast.zted la aordaaa vi.h Ih. #e22

GW-I Revised !011180 Submit odal to OlMon of Environmental Manasment and copy to well owner





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
LL RECD ’DIVISION OF ENVIRONMENTAL,MAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-733-2020

1. YZs (S Iketcb of the 2otl 1)

(-’----,C:_., or =,,lvlM.oa and tot:





ocs. ,,u c_/- of,>3 ze
NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
RECTO DIVISION OF ENVIRONMENTAL MANAMENT

P. O. x 276B7 RALEIGH, N.C 27611 919-732020

1. ZZJ, ZX:ATZONs (Shov sketch o tl locao belov)

(llod,C,,.---LLty or 8ubd/vii/on nd ot Iio.)

GW-I R*vlt*d 1011180 Submit olnd t OMdon of Envlronmant Manmmant and cony to wl owner





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
tLL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT ,,

P. O. BOx 27687 RALEIGH, N.C. 276|1 g19-732020

2. ;J2CATZ(Is (Ibov 8ketch of le 1De,tiDe belov)

countyL k c,OlaJ

, CUz]8 Depth

20.

22.

Z do hereby erty hat Jt8 yell vs8 co8uted In eziae it N.C. 11011





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
WLL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-733-2020

1. TZ(:I# (Show sketch of tJe lor.at:o below)

(itod,C,..,,nJt or SubdJ.vJ.sJaet and Lot Iio.)

0-a/._C" _%",4,1

Zn:ake Ipt.b

ALzlLne Depth

20. IS HB ONIR B;N PROVZDD A CO/"/ Q’ HZS ICQIU) AND O DJ8 RQZBI)rt’S AND

,.

GW-1 Rdcl 1011110 Subml orl.l.a nk+d,m e r,.,,,,..--....,a u





NORTH CAROLINA DEPARTMENT OF NATURAL REURCE$ & COMMUNITY DEVELOPMENT
LL RECTO DIVISION ENVIRONMENTAL MANAGEMENT

P. O. x 27687 RALEIGH, N. 27611 17320

Dla. or velghtt.

7e

wy.v. L’NISTJCTIGII PrJZT

t

(Shine dSmmee co mmbered reds e ochre" nap reference

12. GRAVIL8 Doi.h SJ.se Natm:lal

20.

Type r.p:tty (gim)

Nake Intake Depth

Till PItOVZID A PY

Z do hez’eb cerlfy .hat; thJ.8 v11 m eonst-ted In xJaac=e vJ.th 18.C. Well

GW-I Revbod 1011180 Submit odtqnd to DIv,lm of Envlroetmental Manament and copy to well owner





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
WELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27667 RALEIGH, N.C. 27611 91-733-2020

FOIUTXOII DEICRXP’Z2GII

10.

|





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMf,IUNITY DEVELOPMENT
WELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-733-2020

1. LOC&TZOIIs ($hou sket.b of the lo4tio below)

NO.)

s. , o ,m,=,==; 7-7-d"(

DJ.. o

tadnCle mr. CA.lq4

m
I’OIUTZOII DPC]tZIL’ZOll

zo. =stow, s),pu,

_

Z 4o be=eby oe:lL’], t.hst t.ls m11 .vem r.t.z’m=te4 la aor4ace vJ.t.b IhC. Well Coast.rt:l

GW.! RL,vid IQl11Rtt





NORTH AOLINA DEPARTMENT O NATURALUC COMMUNITY
ELL RECD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. x 27687 RALEIGH, N. 2711 919-720

m

Dim. or veJ,gbt./t..

11.

Till Gk31IR iSN PROVIDED A COPy O THIS RCORD Z/PCNU4D Ol TH DHPARTJNTS IQIP/TS





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMEN
WELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-733-2020

1. /J)CA’L’ZCIll (8hov sketch oE the laeat.o blov)

(lload,C.mmLt or $(dtvii/on a4 ot No.)

10. GilOlff Deb Netbod

13..’s zoim (aleph), "- I"





(_.’OC /I./#. C/..c. -uo,,- /.o,S
NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT

IELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT
P. O. 8ox 27687 RALEIGH, N.C. 27611 919-735-2020

1. LOCATZCII, (Sbov sket(C)b of the loctlon helot)

(ioed,t mr SbdvLnLcm a4 o No.)

m

10. rdms Jlatbod

22. 8CIII DemOb DJ. 2’pe &

Z do hereby certify rJt tts v21 vas constzoted J accoSs vt I1.. NeXl Coat-LoaItulatlons S.ar4s an4 tht Idz:l.s well Is true sa4

GW-I Revised 1011180 Submit Ottlnal DvW oflvllml Anmmn sd t well





. No eLj---- 63 -/as--
NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT

WELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT
P. O. Box 27687 RALEIGH, N.C. 27811 919-732020

1. IJtTlOlll (Sbo Iketr of the Iotoa below)

(lload,C,..d.t o lubdAvAsJloa nd liD.)

0. I"OIINIIIIOII COLL,BCTBD8

co, o/J$Ort

m
.FOIITIOII

Z do hereby ert.tL that tbls veil m onst.ted Ln 8ordne v11 N.. MeIl CottLo
Itaulitloas sa4 |taa4az4s sa4 t2mt tts tee12 cemml As aa4 exam.





NORTH CAROLINA DEPARTMENT OF NATURAL RE.)URCES i COMMUNITY DEVELOPMENT
ILL IIECOIIo DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-7:33-2020

m





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
LL RECOO OIVlSION OF ENVIRONMENTAL MANAGEMENT

P. O. Bex 2767 RALEIGH, N.C. 27611 919-732020

m





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
tELL ItEORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-73-2020

1. CATZClI (Sb sketch o the lar.stlm below)

(INl,C....aJ.ty (, |ub41vJ41oa aad Z, I.)

m





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
WELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N. 27611 919-733-2020

1. Zd:)CATICIu (Shov sketch of the lotLon belov)

(ilod,G;..,uLty o SubdtvLsLo ud Lot No.)

12. GAV,t Dept.b 8se Nares-LL1.

13. MTB/t SCM8 (depth)

Rx:iqNENDAZCNS?

Z do her---iT, cert.ty that tts s21 v.as const-ucted JJt 8ccozda4eIogtletSms and St,,lzd that r.ns v11 zmord Ls tze and





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT

tELL RECORD DIVIS|ON OFENVtRONMENTAI. MAlqAGEMENT
P. O. 8x 27687 RALEIGH, N.C. 27611 919-73-2020

8. IOIIOLTZGII I&IS,B8 COls

III

/o.o-,45."
ta..s-- ,,.. .+,,at





/./’L> ,v,, (.,r_c,-,,./ ’7., ’.-’J
NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-733"2020
II-v- __*3___’IDCEZOII PKIINZT IlO.





NORTH CAROLINA DEPARTMENT OF NATURAL REURCES & MMUNITY DEVELMENTLL RECNO DIVISION OF ENVIRONMENTAL MANAGENT
P. O. 277 RALEIGH, N. 27611 917320

L). 2"m(deStb) 6. -"I?.9,C,0

/0
f





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
k’ELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. 8x 27687 RALEIGH, N.C. 27611 919-73-2020





NORTH CAROLINA DEPARTMENT OF NATURAL REURCES A COMMUNITY DEVELMENT
LL RECD DIVISION OF ENVIRONMENT MANAENT

P. O. x 27687 RALEIGH,N2761 g1732020





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
LL RECOo DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 277 RALEIGH, N.C. 27611 91753-2020
D,,z,, co.c 37,., __,_. ,,o. / --,.,. e____,oc-no. ,m m.

1. L(:AT’r(:Is (Shov mJ o I: lxat 12m)





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT

ILL ItCORD DIVISION OF ENVIRONmENTaL MANAGEMENT
P. O. eox 27087 RALEIGH, N.C. 27611 919-75)-2020 ,-

(aoad,CmmmaltF or 8ub.visloe sad ;t





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
LL IIEC04IO DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Bx 27687 RALEIGH, N.C. 27611 919-73’2020

1. LOCATZOISt (Shov sket of the lo4tlo belov)

and Lot Iio.)

13. lOl8(depth)t

21. .." ..’" ....
:+ ’l..... .
.#+f,’,;;.,, .,: +.’;+ .....-.., . .+" .. . ,. .,.





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
tkL RECOItD OlVI.ON OF ENVIRONMENTAL MANAGEMENT

P. O. 8ox 27687 RALEIGH, N.C. 27611 919-733-2020

1. LorTzOII (Sb skew of the 1ocatJ.oa helm,)

(W,,r.,---,tT e: |:b41AsAea aa4 We.)

O$C





c,/ ..,,,, c/ /C) .v, ’/ O/
NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT

tLL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT
P. O. 8x 27687 RALEIGH, N.C. 27611 919-733-2020

1. .ATZCgI: (Shov sketch o tJ l.atlo belme)

12. GII&V.,= DelN:b Sse i





NORTH CAROLINA OEPARTME OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
I[LL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-733-2020

1. .ikTZaUs (Sbov ske o 11)

met.t_. _ej____m,II/CTZ_n_ p Ii0.





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY OEVELOPMENT
ELL ItECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-733-2020





NORTH CAROLINA OEPARTMENT OF NATURAL REURCES COMMUNITY DEVELMENTLL RECTO DIVISION OF ENVIReNMENTAL MANAGEMENT
P. O. 277 RALEIGH, N. 2711 917320

m





NORTH CAROLINA DEP’AR,TMENT OF NATURAL RE$OUII,CF,$ & COMMUNITY DEVELOPMENT
ILL IllOllo DtVISIONOF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 g19-73-2020

1. LOr.ATZCls (Show sketch of t.be Ioat/Oll below)

OJa. o. vslgbt/ft...





,. ,u c,’.s -c<s, /. S ///NORTH CAROLINA DEPARTMENT OF NATURAL REURCES & COMMUNITY DEVELOPMENT
ELL RECTO OIVISION OF ENVIRONMENTAL MANAGENT

P. O. 277 RALEIGH, N. 27611 917320

1. IX)CA%’Z(:IIs (Sbo ekoe.b o lotLon below)

12. ,AVs Oopt,h Sze NItera.





(./oC u c’=-, ,-"-.’,,-’ / -:., /." ., / / V/’-
NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT

WELL RCORD DIVISION OF ENVIRONMENTAL MANAGEMENT
P. O. 8ox 27687 RALEIGH, N.C. 27611 g19-75-2020 -





NORTH CAROLINA OEPATMENT OF NATURAL EUCE& COMMUNITY DEVELMENTLL RECTO DIVISION OF ENVIRONMENTAL MANAGEMENT
P. O. x 27687 RALEIGH, N. 27611 919-7320

1. I,.’/’ZCIIs (8 skotcb of loctm

20. If,AS
ZGNS?

21. INA8





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
LI. ReCOrD DIVISION OF ENVIRONMENTAL MANAGEMENT

e. O. Box 27657 RALEIGH. N.C. 27611 919-73-2020

2. Z,OCkTXOIh (Bbov akutch of tl 2oe.:1o

II&CzmOI





,u(_. /vc C-G.c.] /
NORTH CAROLINA DEPARTMENT OF NATURAL RE.)URCES & COMMUNITY DEVELOPMENT

tLL ICOIto DIllON OF ENVIRONMENTAL MANAGEMENT
P. O. Box 27687 RALEIGH, N.C. 27611 919-733-2020

(ilo,t3, d 8ubtvJ1a /t Iio.)





NORTH CAROLINA OEPARTMENT OF NATURAL REURCE COMMUNITY DVELOPMENT
LL RICD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. x 277 RALEIGH, N. 27611 919-7320

12. GIULqLI Di. 8J.se NterJl





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
liELL RECOIiD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Iklx 27687 RALEIGH, N.C. 27611 919-73-2020

1. Z(]Is (Sllo 8ket.b of the loitims below)

lot Iio.)

count/,

ow.i ,,v. ionilo





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
ELL IIECOO DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27617 RALEIGH, N.C. 27611 919-73’2020

ZCilS?

ii. liIillllli.





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENTLL gECOIto
DIVISION OF ENVIReNMENTAL MANAGEMENT

P. O. Bx 27687 RALEIGH, N.- 27611 919-732020

.I/i/so





10. GilOlii,: ira:hod

m

Submit odsiniJ m Dlvlxl of Envlmnmentd Maniiiment and cov in weu





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
VLL RECto DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N. 27611 g1732020

1. LOCAiZlm (Ibov "ketch of the ioilio below)

20. l/ PItOVZDED A COP’ OF ’I’EZB AND O DEI| ItGZP,ZNEIr AIID

ii,i





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
WELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. B277 RALEIGH, N.C. 276:1 919-753"2020

tq.’Tr-,vl





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
YELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-733"2020

2. LOCTZIs (Sbov sketch of the 2otcm be2ov)

(ilo,ommty o SubdwLsLon and o Iio.)

|. lq)ItNKTZQII EANPL COLLNCTt

9. CUZlIG Depth ZuSde 18sl1 thick, type

.o/o

20. HAI THE GNNRlt BEEN Pit0VZDJ) A COPY OF THZS It3)iK) AND Og’ Dr8 IQOZKEMENTS AND

I
21o ItNU8

Z do bezeby oezly tha thls 11 vss onstzmod In acordme vh N.C. Nell Coastructl
Itoglaldaas i Standards i that h18 yell LmJrd 8 tue and exact.

GW-1 Revised 10/!/80 Submit odlJnel to OVblo of Envlromnentd Manalement and copy to well owner





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
tdELL liCOdtO DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. BOX 27687 RALEIGH, N.C. 27611 919-733-2020

1. U.A?ZClt (Sbov skeex. o Use lootJ.o below)





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
LL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Bx 27617 RALEIGH, N.C. 27611 919"733"2020

1. L(.JVI’XOls (Ibm, eet.J of t.M lort(m blm,)

|O. IAI |I IIIA Of TIIll IIICOIP I IIII’QIIIII) 01’ III III|ZI|
ZI? I

21. I’





6. No (’/_, o,’3 /.
NORTH CAROLINA DEPARTMENT OF NATURAL REURCES & COMMUNITY DEVELOPMENT

’. O. 27"7 RALEIGH, N. 27611 91720

1. ZlCJ’#Z(NIs (8bo sketch o tbe lot.tm below)

|. lOllZOI OOr,Z,gCS’ t’BS.gO





NORTH CAROLINA DEPARTMENT OF NATURAL REURCES i COMMUNITY DEVELOPMENT
LL RECTO OIVl OF ENVIRONMENTAL MANAGEMENT

P. 277 RALEIGH, N. 27611 91720





NORTH CAROLINA DEPARTMENT OF NATURAL RE,)URCES & COMMUNITY DEVELOPMENT
WELL RECORD DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27687 RALEIGH, N.C. 27611 919-733-2020
wr,z CISTNTZOll PFJZT

|. lq)ImZOl mUa,L OZ,LBCTBD8 I10

nLs. or voLght.

20. HA TIlE pBOVZDD & COPY Og’ THZ8 ilICXD ZIII’OENKD G DIB JQUltZNKIIT8 AND
it:OlellDl(:NS? /A





NORTH CAROLINA OEPARTMENTOF NATURAL RESOURCES& COMMUNITY DEVELOPMENT
WELL RECO.D DIVISION OF ENVIRONMENTAL MANAGEMENT

P. O. Box 27697 RALEIGH, N.C. 27611 919-733-2020
o,-z.x. T/ . . IqI zx

1. (S sketch o the lton 1)

(lodCcxmunity oe SubdlZvision nd Loe. llo.

s. us, o, m=,.__,d.3,d,,. "b4V

ou..u 76-1
...:’OS,NAZOII DE.XP’EZII

v-a/.r seM

10. GItOOT: Depth A-! Jim=hod

11. SCRSII: Depth Dis.

r.,.A.e2018
(8b: di,,rJne to mmbeed :ms! oha ms re,fereace ixJLutn)

12. GRAgRL: Depth Size

/

/

I do hereby ez1ify tJt tJts e11 was constcte4 In eccoace vit.h B.C. e22 Conatzut,ioa
PXitions and StAndaz18 and t3t th8 e12

GW-! Revised 1011180 Submit original to DlvfMon of Environmental Management and copy to well owner
/





NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES & COMMUNITY OEVELOPMER"rWELL RECORD .DIVISION OF ENVIRONMENTAL MANAGEMENT
P. O. Box 27687 RALEIGH, N.C. 27611 919-73-2020

1. :-TZOM: (mbo sketch o the lotlo below)

4. ’I’O:.IJllY= 4zau,vaZlj,,mlage,hJ.lltag,’lat(aiz.ale ae)

11. sC== tb









’" ’::’.
III,ID.GIN.50/I I12.4,5I "SIN 0190-LF.Ocj$I"

INSTRUCTIONS
1. This is your official report to the office which ossigned you the Iip. You are requested to povide answers to the questions listed below within S workingdoys of your return. Be SlCfic and concise. 8e candid repasting observations, Cl)lerns, commondotios.

o. Did you make cnnilments personal, unofficial, official?

b. Were class,tied subiects discussed? If so, what? Clossify this report, if neesse/.

TRAVELER ;.....

WALLACE EAKES, Chemist, GS-12, II2N

IAS Team for Water and Air Research
(WAR) Dr. Putnam, Dr. Sullivan, B. Adams,
C. Fellows, H. Hein, J. Nichols

PLACES VISITED

MCAS Cherry Pt, NC

DATES

7-14 Mar 82

IMCLUIVE DATES OF TRAV|k

7 Mar 21 Mar 1982

IAS at MCB. Camp LeJeue, and MCAS Cherry
Point cond,:cted under contract (WAR)
Water and Air Research, Inc.

PRSONS CONTACTED

MAJ GEN Kucl, CG

COL Wldner, Facilities

Mr.Hike Deprelst, Asst Facllltles

Mr. Dan Travis, Environ. Engineer

Ms. Betsy Herbig, Environ. Coordinator

CB Cam Le,leune NC 14-21 Mar 82 Freldell Chief of StaffCOL

COL Millice, Asst C/S Faclities
COL Mount, Base Maint Officer
CDR Lachapelle, Chief Occupational Preventiv.

Medicine Officer, NRMC
Mr. D. Sharp, Ecologist
Mr. J. Wooten, NREAD Director
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INSTRUCTIONS
1. repOCt to the office which assigned you the Dip. You ore requested to wovide answers to the questions listed below within S working
days of .turn. Be spat,fit and concise Be candid ;n repoting observations, problems, recammendotious.

a. Did you commitments -persanol, unofficial, ar official?

b. Were clossifind cts discussed? If Sao what? Classify this re’t, if necessary.

TRAVEi.ER (Nme. T,le. Gde, Cel INCLUSIVE DATES OF TRAVEL

PLACES VISITED DATES PERSONS CONTACTED (Ne,,e ed Poslrle)

7-14 Hat 1982 MCAS Cherry Pt, ZAS

About 30 sites were located at MCAS Cherry Point. These sites ransed from dumps, in

which all liquld and solid west, generated at MCAS was dumped, to rubble dumps. The

major disposal area at MCAS Cherry Point is alon Slocum Creek. Visible leachate
from the historical dumpln area is dlschargln into Slocum Creek. Samples of the
leachate will be collected by MCAS personnel and shipped to NEESA for analysis. The

area running from Runway 14 to Runway west to Slot,-- Creek is the heaviest area of
contamination at Cherry Point.

Based upon the initial findings during the TS, a recommendation for Phase 11, Con-
firmatlon Study is proposed. The and assorted types of hazardous materials

dumped alon Slocum Creek give the L%S tesm concern regardln the health and environ-

mental impact of the dumping.

The exit briefing WPS held Friday morning for MGEN Kucci, MCAS Comuanding General.
The EFD representative could not attend the exit briefing, nor was on site during
the LKS at MCAS.

(Urn cinu skeets if secsy)

SIGICATE OF TRAV|R TE

Wallace S. Eakes 31Hr 182
CY TO:
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Wallace S. Eakes MCB Camp Lejeune and MCAS Cherry Point, NC

Outline of Exit Briefing:

The IAS team enjoyed good cooperation from MCAS personnel during survey.
Contractors are using the former bung landfill site as a staging or material

storage area. The old landfill/burnlng dump area has received a large quantity

of hazardous waste during its operation. In order to protect the Govt. from

potential liability from the contractors, MCAS may. consider locating the

contractor staging area to another location.

0 Since most of the hazardous materials generated at MCAS eventually ends up
In Sloc,-, Creek which also receives discharge from two STP’s, I recommend
that swimming or fishing in Slocum Creek be restricted. This recommendation

was based upon the professlonal Judgment of the IAS team and is a conservative

view wth respect to the hman health aspect i.e., daner of body contact

with Slocum Creek or of eating fish from that area. Further testing of the

creek will answer the safety question, but in the light of information found

during the IAS, the above recommendation was ade.

The crash crew training rea is discharging oily waste in Hancock Creek.
The trinlng area should be redesigned and upgraded to an adequate training

area.

o There is a continuous flow of oily wastes into Luke Rowe Gut from present
operations. I recommend monitoring the area and elimnatlng th sources.

o A Confirmation Study will be recommended for MCAS Cherry Point.

o The preliminary IAS report should be mailed to the CG by 5 August 1982 for his

command and review.

o In October 1982, a briefin of significant findings, concluslons, and recom-

mendations will be presented at Cherry Point.

O The CG wants the Phase II Confirmation Study to begin. He is reedy to take the

necessary action to move the study along. COL Zander, I&L Division, wants a

letter from NEESA about Slocum Creek. Dr. Sullivan and Dr. Putnam will be

sending a letter to NEESA concerning Slocum Creek.

One notable discovery while at MCAS Cherry Point was the photo services available

from the Marine Corps. The photo laboratory for FMF Atlantic has aerial photos

of almost all military facilities. A group from E1 Toro flys the missions. I

talked to a flyer from the group at E1 Toro who said that they could fly missions

for NEESA if enough lead tme could be provided. The Marines could mark off the

missions to training. The contact at E1 Toro is:

VMFP-3, MAC-f1, 3rd MAW, MCAS El Toro A/V 952-3544/3547 for training
A/V 952-3552/3546 for S-1 or CO
A/V 952-3548 for Ready Room

Commercial prefix (4) 559-plus number

SHEET 2 OF 4 ,SHEETS
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Wallace S. rakes

The group at E1 Toro can provide regular photos, IR photos, and other specializedaerial photography.

14-21 rch 1982 HCB Camp LeJeune IAS

About 70+ disposal sites ere discovered during the MCB IAS. Host of the siteswere not very significant, but uLtnor disposal areas.
Mr. Jerry Wallmeyer, LANTDIV ll4, came to MCB on 17-19 Mar to sample test wells atthe rifle range chemical dump and the potable water wells at the rifle range.The CG at MCB is concerned about the chemical dump ad its potential impact onthe potable water wells in the area. Previous samples at the rifle range watertreatment plant hashown levels of trihalomethanes (T) to be near EPA maximumallowable concentrations.

A briefing was held on the g/fle Range water treatment plant and the chemlcaldump for COL M/lllce, the Assistant Chief of Staff for Facilities. Dr. Putnamand I attended the briefing /ven by Mr. Wallmeyer. I outlined the findings thatthe IAS team had uncovered at the R/fle Range area.

o Rifle Range Chemical Dump operated between approz/mately 1955 to 1977.
o Materials dumped in area include:

HTH
PCP
TCE
shoe tmpregntte
PCB (in sealed containers)
Canned food
DDT
Chlordane
Chemical test kits
maybe agents at site
Varsol
Malathion
Lindane
Diasion
gas cylinders
canvas tents

The WAR geologist believes at this point that the mderground water flow istoward the river and should not enter the potable water wells at the R/fle Range.Further analysis of the area w111 be in the IAS report.

The Exit Brteftn at MCB

The Exit Briefing was held on Tuesday, 23 March for the Chief of Staff.of Exit Briefing:

o good cooperation with MCB personnel
o 70+ sites were discovered

SHEET 3 OF 4 SHEETS
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Wallace S. Eakes MCB Ca LeJee e

emical landfill at Rifle e
MC fl fa area contanated
MCA w Rver fl fa area connated
Camp Br Dp contains ny so,vents and hazardous Ceralsfrom
Mercury Dp at MCA (H) New ver
lara Control buldl (Bldg 2) now a day care center

Bdg 712 blt n 1950 and ued a ara Control HeadqrCersfor Cp Lejee. D and chlordane used a xed in the area.e hop area nsde the build,hE ued to score DDT and repairthe spray eqenc. e area outde the bud was used forDD torage and ng. A h pad ued co clean =a and

A coflrmation study will be recommended for the Rifle Range ChemicalDump.
The report 111 be forwarded to MCB on about 5 Aug 1982 for commentand review.
A briefing on the significant flndlnEs, conclusions, and recommenda-tions will be held at MCB in October 1982.

The findings concerning Bldg 712, the present day care center, ss a shock to allconcerned I recommend that, since this may pose a health threat to the childrenat the day care center, preventive medicine should be involved. CDR Lachapelle wasvisited by COL Mount and m and briefed on the findings, dDR Lachapelle agreed.to take air and soll smples in the area der the guise of a normal health survey.The air samples will be ana17|ed by Norfolk and the sol1 samples will be mailed toNEESA for DDT analysis.

WAR contract status

o completed IAS at MCB
o completed IAS at MCAS
o 19-23 April IAS at NSY Norfolk
o 16 June 1982 Draft report for MCB, MCAS, and NSY due
o Contract proceedi on time

SHEET 4 GF 4 SIEETS
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Wallace Eakes, Chemist, GS-12, II2N

None

31 Jan 3 Feb 1983

VtSIT

Investigate report of nerve as burial acCamp Lejeune, NC, and include informationin NACIP IAS

PLACES VISITED

Marine Corps Base

Camp Lejeune, NC

The Nerve Gas Question.

DATES

3 Feb 1983

PERNS CONTACTED Ne,

COL Marshall, Asst COS, Facilities, USMC

Mr. Bob Alexander, Environmental Engineer

Mr. Julian Wooten, Natural Resources, and

Mr. Danny Sharp, Environmental Affairs Div.

After interviewing five retired maintenance heavy equipment operators andsupervisors not interviewed during our original on-sie IAS, three sites wereindicated where gas was buried. The operators interviewed have been retiredfor about ten years on average, but started work at the Base during the timeit was built.

Facts about dumpin from heavy equipment operators.

o 55-gallon drums were dumped, along with 5-gallon pails.

o The drums were painted green, or grey, or blue.

o The Marines who dumped the drums referred to the containers as "gas."
o The Marines who dumped the "gas" sometimes wore gas masks andprotective clothes and sometimes did not.

COPY
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Wallace Eakes Camp I-ejeune,

o

o

Heavy equipment operators dug a hole or pit up to 20 feet deep
which was into ground water.

The contents of the drums that sometimes broke open contained
either liquid, but mostly powder.

"Gas" was buried at MCAS(H) near present housing area in 1949-50 inl/
deep pits.

"Gas" was buried at Rifle Range Chemical Dump.

gas" was buried at Camp Geiger trailer park dump in 1965-67.

An explosion and fire which injured a heavy equipment operator during
the burial of drums at the Rifle Range Chemical Dump set the woods on
fire and blew drums of material all over the woods. The materials
involved in this dumping was trichloroethylene (TCE), calcium
hypochlorite (STB),and pesticides, according to a memo about the
incident. The term "gas" was not used for this disposal.

At least 12 separate dumpings were recounted by heavy equipment
operators.

The life of the chemical dump has been changed to about 1950 to 1976.

EOD and NBC Interviews

During the war years, CN and CS gas (tear gas) was available in
55-gallon drums and 5-gallon pails.

The CN-I, CN-2, and later CS is a powder that can be spread over a field
for training or demonstration purposes.

There was reportedly a "gas" school at Camp Geiger or Monford Point area
of Camp Lejeune during WWII.

CN-I and CN-2 are more dangerous than CS, which replaced the former
gas.
CN-I and CN-2 can be fatal in lower concentrations than CS.

The eight vials of straw-colored liquid recovered at the MCAS(H) housing
construction area in 1958, described as phosgene gas, may have been a
stimulant. A broken vial had the odor of "new mown hay," which is
characteristic of phosgene gas.
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Wallace Eakes Camp Lejeune,

Probable Disoosal

o The "gas" buried at Camp Lejeune is most likely CN or CS.

o The term "gas" can be applied to CN or CS and is consistent with mate-
rials in stock during the 1950’s.

o Military ordnance and chemical personnel say that the material described
by the heavy equipment operators is CN or CS.

Other New Information

I. Lot 140 (site 21):

o In 1950-51, about 1500 to 6000 gallons of transformer oil was dumped
into a trench.

2. Bld 1502:

Drums of leaking ransformer oil beside Bldg 1502 were taken to mess
hall

grease disposal area and dumped.

3. Camp Ceier trailer park dump:

o Tons of Mirex in bags were dumped in 1964.

o. Ordnance consisting of granades, shells, mortars, were dumped and
buried =here.

o Drums of material similar in description to that buried at the Rifle
Range chemical dump were buried at the Camp Geiger trailer park dump.

4. New dump near saw mill

o Operated in early to mid fifties for disposal of mess hall grease.

o Many pits of 130 ft long by 30 ft wide were dug for the disposal.

o Drums of material were also buried in the area. A guess is pesticides.

o Transformer oil also buried at this site; it’s not known if it contains
PCBs.

SHEET -, CF 4 .HEETS
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Wallace Eakes

WAR Commitment

Camp Lejeune, XC

WAR personnel will assess the chemical pollutants associated ith CN
and CS disposal into the ground water at MCAS(H).

WAR personnel will address the possible migration of transformer oil
or pesticides buried near potable water well between Holcumb Blvd. and
Piney Green Road.

WAR personnel will submit draft of MCB IAS during March 1982 which will
include new site information.

o MCAS Cherry Point and NSY Norfolk IAS will be submitted to NEESA in
early February.

Exit Brief

I briefed COL Marshall, Assistant Chief of Staff, Facilities. The briefing
went well and he was relieved to know that the "gas" appears to be only CN
or CS.

COL Marshall wants to get on with Phase II of NACIP. I told him that LANTDIV
is proceeding with Confirmation for the Rifle Range Site. I told him to

contact Mr. Jerry Wallmeyer for the progress of the paperwork.

The people at Camp Lejeune are ready and willing to proceed with Phase II.
It appears to me that if the Navy cannot implement the Phase II work in a

timely manner, Camp Lejeune will have Marines with picks and shovels at the

disposal sites doing their own investigation. We really need to get moving at

Camp Lejeune.

Some Observations

Camp Lejeune has hired an Environmental Engineer working for COL
Marshall.

Natural Resources and Environmental Affairs have been moved from under

Base Maintenance to Facilities, NREAD now has direct access to Bldg I
(and the General)

With the new Environmental Engineer and reorganization of the environc

mental staff, Camp Lejeune has placed a higher priority on

environmental
matters than in the past.

I think some additional help from NEESA or LANT preparing the Scope
of Work for the Phase II Study would be in order while DOD still has
money.
The environmental staff at Camp Lejeune will assist in any way in such
a project.
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UNITED STATES MARINE CORPS
MARINE CORPS BASr

CAMP LEJEUN|o NORTH CAROLINA 2|$42-S001

6287/5
BEMD

From:

To

Subj:

Ref:

Commanding General, Marine Corps Base, Camp Lejeune,
North Carolina 28542-5001
Commander (Code 1822), Atlantic Division, Naval
Facilities Engineering Command, Norfolk, Virginia .23511

REVIEW OF SITE ASSESSMENT REPORT FOR SITES 6, 48 AND 69

(a) ESE Draft Site Assessment Report for Sites 6, 48 and
69

i. Marine Corps Base, Camp LeJeune has reviewed the reference.
In addition to our counents below, we were not pleased with the

sampling effort at Site 48. During the sediment sample
collection at Site 48, the sediment was greatly disturbed.
Hence, the absence of mercury in the sediment samples is not

conclusive (see page 5 15). The following counents are
provided for your review:

The report is very repetitive of background
information. Combining sections into one would make the report
much more readable.

Section 3.1, page 3-1. The sentence pertalnlns to

sample depth is inconsistent with page 2-2, Section 2.1
Verification for Site 6 says soil samples were composited from
i 3 feet (page 2-2)| however, page 3-i says soils for Site 6
were composited from the surface to 1 foot. Please clarify.

Item 4 on page 3-5 states deep wells were grouted in

wo.stages. The previous section states all wells installed
during this investigation were installed to a depth of 25 feet.
This needs to be clarified.

Section 3.3, page 3-15,. states that there was
laboratory decontamination of PVC bailers: Preious sections
state each well contained a dedicated bailer, however,

report does not state if dedicated bailers were used for purging
only and clean bailer used for sampling.

Section 4.3.3, page 4-5 and Figure 4-9, discuss ground
water contour mapping for Site 69. Text states groundwater
northwest of 69GW1 and 69GW& flows to the northwest and

roundwater south of these wells flows southeast. The.contour

ines projected on Figure 4-9 do not support thl

uo a ack of data points southeast of these well
conclusion maybe based on surface drainage flow
area. This should be stated in the report.





Subj: REVIEW OF SITE ASSESSMENT REPORT FOR SITES, 6, 48, AND 69

Section 6.2.1.i, page 6-13. Define the 6 matrices.
Only surface water, shallow groundwater, sediment, and water
supply wells, are presented in the analytical results.

Section 6.2.1.2, page 6-16. The last paragraph
mentions bioaccumulation of heavy metals and chlorinated
pesticides; however, chlorinated pesticides were not detected in
the media sampled.

Section 6.2.1.2, page 6-17. In the discussion of
potential exposure pathways, there is no mention of DDD, DDE or
DDT contaminated soil.

In the section data (Table 6-8, page 3 of 4), antimony
iS detected 415 times, not 515 times. Vanadium is spelled
incorrectly. The qualifier for methylene chloride is incorrect.

Section 6.2.2.1, page 6-28. Sediment data should noC
be compared directly Co federal water quality criteria. Also,
fish tissue concentrations should noc be compared to water
quality standards.

Section 6.2.1.1, page 6-7, discusses data evaluation
for Site 6. Report scares likelihood of contamlnancs entering
shallow groundwater is low without explanatlon. Groundwater is
very shallow at site (2 feet) and contaminants (DDT) were
observed to be on the ground surface. Soils underlying the site
are silty sands co coarse sands. This information would indicate
that the possibility of contaminants entering the groundwater may
be greater than expressed.

Section 6.2.1.1, page 6-13, states metals at Site 6 in
sediments were above national average levels, however, due to
area of sample collection and dredging techniques authors
determined that levels represent background for area. Dredging
techniques should be discussed. Report also states shallow wells
and water supply for inorganic parameters did not exceed MCLs.
Table 6-3 indicated shallow wells exceeded MCLs for chromium,
cadmium and lead.

Section 6.2.1.3, page 6-18, are the conclusion for
Site 6. Report does noc attempt co provide any explanation for
detecting pesticides in the 1984 and 1986 sampling events buc not
in the 1991 sampling event. Agree with report chat additional
soll sampling is necessary to delineate areal extent of
contamination. However, with the amount.of data generated for
this site, some discussion regarding the extent of contamination
should be given.





Subj: REVIEW OF SITE ASSESSMENT REPORT FOR SITES 6, 48, AND 69

Section 5.2.1, page 5-5, discusses groundwater
sampling as Site 6. Report should provide the locations and
total depths for the two water supply wells, WS651 and WS653.

Section 5.3.1, page 5-13, discusses Supplemental
Characterization sampling of Site 6. Text lists Aroclor-1260 as
a pesticide and not a PCB compound.

Section 5.4.3, Site 69, states acetone concentrations
in tissue samples at 28,000 ug/1 and discarded as a laboratory
contaminant. Report does not state that the laboratory
confirmed this conclusion. The appearance of acetone and
methylene chloride throughout the report is generally accepted,
by the authors, as a laboratory contaminant without verification.
Please support these statements with laboratory documentation of
a validation report.

Table 5-3, page 5-7.
.69GW8 are missing.

Data for wells 59GN5 through

Section 5.2.3, page 5-9. In reference co the
following statement on standards, "Lead exceeded the new standard
-(15 ug/l) in the samples collected...," it is not surprising that
the "standard" was exceeded in specific wells. The concept of
the new rule on lead and copper (Federal Register, June 7, 1991,
Volume 56, Number 110) is to prevent corrosion from piping
systems and therefore is more stringent and involves a series of
tap sampling. Thus, the new rule re.commending an action level of
15 ug/1 in not relevant to samples collected from groundwater.
Since no other standards exist for goundwater, the old MCL of 50
mg/l should be used for comparison purposes with the caveat that
no groundwater standards currently exist.

Table 6-3, pages 6-9 to 6-12 (page numbers are
missing). Duplicate QA/AC samples should not be used in the
statistical calculations performed on environmental samples. All
of the PAHs presented for the sediment data were detected in the
duplicate sample. This needs o be explalnad and resampling may
need to be performed. These data should not be included as the
environmental sample daa.

Table 6-3. Please clarify why surface water standards
for the ingestion of fish and water are compared to data
collected from the water supply wells.

Section 6.2.1.1, pate 6-13, first paragraph. Soil
background levels are considered to be the same as sediment
background levels. These media may not be correlated and,
therefore, this satement may not be valid.





Subj: REVIEW OF SITE ASSESSMENT REPORT FOR SITES 6, 48 AND 69

2. If there are any questions please contact Stephany Del
Re’-Johnson at (919) 451-5093.

DANNY D. SHARPE
Director, Hazardous Waste
Pollution Control Division
Environmental Management
By direction of
the Con.nandln8 General
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July 25, 1991

Ms. Laurie Boucher
Atlantic Division, Code 1822
Naval Facilities Engineering Command
Norfolk, Virginia 23511

Review of the Site Assessment Report for Sites 6, 48, and 69 at Marine Corps Base Camp Lejeune,
North Carolina June 1991
Contract No.: N62470--(-6106

The report supplied has been reviewed in accordance with the Naval Energy and Environmental
Support Activity document Samvlin_ and Chemical Analysis Oualitv Assurance Reauirements for the
Naw Installation Restoration Pro_tram. NEESA 20.2-047B. Requirements for Final Reports are
provided on Page 70 of the document. The following comments are offered for your consideration.

2.

Page 1-4: According to the text, malathion and diazinon were suspected contaminants at
Site 69. These compounds are organophesphorus pesticides and are not covered under the
organochlorine pesticide analysis. Although these compounds break down readily in the
environment, it may be beneficial to the reader to discuss why sample were not analyzed for
these compound.

Page 1-4: Pleme define "HI’H’. abbreviation is not familiar to the reviewer and is not
defined in the acronym lisL

Figure 1-4: There are two rectangular figures depicted within the boundary of Site 69. It is not
clear what these figures represent. Please define if these are buildings or burial trenches.

Page 3-16: "l’ne text states that a referee sample was forwarded to a third independent
laboratory for analyses, and EPA supplied spike and blank samples to the site assessment
laboratories. This is the only discussion of this information. No information regarding the
agreement between the referee laboratory and the site laboratory is provided.

Table 3-2: It is noted that trip blanka were not included in thoe coolem containing sediment
samples to be analyzed for the full target compound lisL Trip blanks should have been ;-’" ,ded

under the NEESA guidelines.

Page 5-5: According to the text, acetone and toluene were reported as ter,..tiw-...,entiCed
compounds (TIC,). It is not clear if these compounds could be reported as TIC.& when they
are both on the target compound lisL I these compounds are present, they should be reported
as poritive hits (not as TICs).




