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State of North Carolina ,
Department of Natural Resources and Community Developient
Division of Environmental Management ‘
512 North Salisbury Street ® Raleigh, North Carolina 27611

James C. Martin, Governor : R. Paul Wilms
S. Thomas Rhodes, Secretary | , Director

October 25, 1985

Mr. lLarry Fitzpatrick
141 Brookview Court
Jacksonyille, N.C. 28540

Dear Mr. Fitzpatrick:

The attached report on groundwater pollution at Camp Lejeune was prepared by
Rick Shiver of our Wilmington Regional Office. I hope it will be heipful to you.

You may note that our recommendations regarding future investigations or
corrective action are “"requested" when normally they would be "required". This
is because there is some question as to the extent of our authority to correct
groundwater pollution on federal installations under the Water and Air Resources
Act (GS 143). The 0il Pollution and Hazardous Substances Control Act seems clearly
to exclude discharges due to negligence on federal property from our jurisdiction.

‘We are now in the process of requesting the Attorney General to address these
questions and provide us with their opinion of our legal authority on these prop-
erties.

Central office groundwater staff are in agreement with Rick's conclusions and
recommendations and are taking immediate steps to implement them.

Should you wish to be kept informed periodically on progress at Camp Lejeune,
please give me a call at (919) 733-5083.

Sincerely,

S, P
' Pe;f;vg;zﬁéﬁson, Chief
Groundwater Section

PFN/tfa
Attachment:

cc: Paul Wilms
Chuck Wakild

Pollution Prevention Pays
PO. Box 27687, Ralcigh, North Carolina 27611-7687  Telephone 919.733-7015

- An Equal Opportunity Affirmative Action Emplover



MEMORANDUM

To:
From:

Subject:

Enclosed for your review and approval is a staff report titled
"An Assessment of Groundwater Pollution Sources at the Marine Corps
Base, Camp Lejeune, Onslow County”.

Please review this information and give careful consideration to
the recommendations contained in the report.
public attention will be focused on this problem and how we deal with it.
We should develop a course of action we think appropriate and discuss it
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DIVISION OF ENVIRONMENTAL MANAGEMENT

October 8, 1985

Perry Nelson
Chuck Wakild [7

Mr. Larry Fitzpatrick's Inquiry
Groundwater Quality Problems
Camp Lejeune Marine Corps Base
Onslow County

with Camp Lejeune.

I promised Mr. Fitzpatrick a briefing on this matter. If you
concur, I would like to give him a copy of this report at Thursday's

EMC meeting.

If you have any questions call me or Rick.

CW/RSS/sfE

cc: L. P. Benton
Paul Wilms
Wilmington Regional Office
Central Files

It was written by Rick Shiver.

I anticipate considerable
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State of North Carolina |
Department of Natural Resources and Community Development
Wilmington Regional Office
James C. Martin, Governor S. Thomas Rhodes, Secretary

CERTIFIED MAIL DIVISION QOF ENVIRONMENTAL MANAGEMENT
RETURN RECEIPT REQUESTED ’

May 15, 1985

Major General L.H. Buehl
Commanding General

United States Marine Corps
Marine Corps Base

Camp Lejeune, NC 28542

Subject: Notice of -Viclation
Groundwater Classification
and Standards
Source(s) of Groundwater Pollution
Camp Lejeune Marine Corps Base {MCB)
Onslow County

Dear General Buehl:

As you know, recent studies performed as prescribed by stage 2 of the NAVCIP
program have revealed that ten of the base's community water supply wells contain
organic-contaminants.

Specifically, the contaminated wells include: HP-601, HP-602, HP-603, HP-608,
HP-634, HP-637, HP-642, HP-651, TT-26, and new TT. The organic contaminants include:
tetrachloroethylene, trichloroethylene, 1,2~trans-dichloroethylene, methylene chloride,
vinyl chloride, 1, 1 - dichloroethane, benzene, toluene, and dichlorobenzene. All
the impacted wells are exposed to the Tertiary Sand Aquifer somewhere between 50 and
200 feet below land surface.

A copy of the North Carolina Groundwater Classification and Standards (15 NCAC 2L)
is enclosed for your reference. 1In this instance, the regulations apply as follows:

1. The impacted wells are exposed to GA classified groundwater, which is
defined as fresh (and usable) groundwater that occurs at depths greater
than 20 feet below land surface.

2. The source(s) of contamination are such that violations of standards have
occurred at the perimeter of compliance, or the sources are such that it
can be reasonably predicted that violations of standards will occur at the
perimeter of compliance. For existing sources, the perimeter of compliance
is located 500 feet from the point of dlscharge, or the property boundary,

whichever is less.

7225 Wrighrsville Avenue, Wilmington, INC - 28303.3690 © Telephone 9192564101

An Equal Opportunity Affirmative Action Employer
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Major General L.H. Buehl
May 15, 1985
Page 2 of 2

3. Excluding those organic compounds which are classed as trihalomethanes,
the presence of any other organic compound in GA classified groundwater
(at the perimeter of compliance) constitutes a violation of standards "’
(either by definition and/or as determined by the director).

These viclations to 15 NCAC 2L therefore require that the Marine Corps submit to
the Division of Environmental Management within thirty (30) days after receipt of
this letter a plan of action which contains the following elements:

l. The source(s) of contamination are identified;

2. The horizontal and vertical geometrryv of the contaminant plume(s) are
determines;

3. The quality characteristics of the contaminant plume(s) are satisfac-
torily defined;

4. The future impacts of these source(s) are projected;

5. Appropriate remedial actions are proposed to restore those polluted
groundwaters to GA standards.

0f course, this plan of action must include a schedule which specifies when the
investigative phases will begin and end and when the proposed remedial actions will
begin.

If you have questions, or need assistance, please do not hesitate to call
Mr. Rick Shiver at the phone number shown on the letterhead.

Your cooperation in this matter is appreciated.
Sincerely,

CLL et

Charles Wakild
Regional Supervisor

CW/RS/sbm

cc: Mr. L.P. Benton
Mr. Perry Nelson
Central Files
Wilmington Regional Office
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UNITED STATES MARINE CORPS
Marine Corps Base

Camp Lejeune, North Carclina 28542-5001 . N REPLY REFER TO
028G/%

FaC

e C. VDepartment otf ,satural Resources
and Community ievelopnent

Division of cnvironmental lianagement

Attn: Mr. Charles Wwakild

Wwilmington Regional Office JUL 25 1985
7225 Wrightsville Ave.
Wilmington, KC 2b5403-3656 WILMINGTON REGIONAL OFFICE

Re: Notice of Violatijyﬂ“

Groundwater Classification
and Standards

Dear Mr. Wakild:

As stated in our letter of 5 June 1984, the plan of action to
address groundwater contamination is provided in Enclosure (1l).
"The plan implements the Navy Assessment and Control of Installation
Pollutants (NACIP) program at Camp Lejeune.

The plan of action includes the verification step, characterization
step, and feasibility study efforts. A brief description of these
phases of the NACIP study is provided imn Enclosure (2).

Contract negotiations continue for the detailed program of onsite
groundwater monitoring and development of engineering reports.
Upon completion of these negotiations, we anticipate the onsite
study to begin in mid-September. Prior to starting field work, a
coordination meeting with your cffice will be conducted.

The plan recommends a characterization effort for the contaminated
wells, including two wells of the Tarawa Terrace system. This
effort includes an investigation for potential VOC sources within
a one-mile radius of each contaminated well. The study will
assess potential sources outside the Camp Lejeune property bound-
ary. Thus, your assistance in coordinating these efforts with the
City of Jacksonville will be appreciated.

Enclosure (3) provides a milestone chart for the plan of action.
From the anticipated start date in September, 1985, the projected
completion dates for the characterization step and feasibility
study are September and December, 1986, respectively. Of course,
the final schedule as established during the contract negotiations
will be provided to your office.

This Command appreciates the continued technical assistance pro-
vided by Mr. Shiver as well as the laboratory support. We believe
the enclosed plan will provide clear answers to complex gound-
water questions. We solicit your views and mutual support in
implementing the plan.
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For acditional informaticn on this matter, please {eel free to
contact i#lr. Bob Alexander, HCB knvironmental kEngineer at

519-451-3034,

Sincerely,

T NEE N y

R. A, TIEBOUT
Colonel, U. S.Marine Corps-
Assistant Chief of Staf{, Facilities
By direction of the Commanding General

Encl:

(1) Plan of Action
(2) NACIP Info

(3) Milestone Chart

Copy to:
CHMC (LFL) (w/o maps to Encl (2))

LANTNAVFACENGCOM (Code 114) (w/o Encl)

CO, NavHosp (PMU) (w/o maps to Encl (2))

N.C. Div of Health and Svcs, Greenville (w/o maps to Encl (2))
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NAVY ASSESSMENT AND CONTROL OF INSTALLATION
POLLUTANTS (NACIP) PROGRAM

Marine Corps Base
Camp Lejeune, North Carolina

SCOPE OF WORK FOR ROUND TWO SAMPLING
AND CHARACTERIZATION/FEASIBILITY, N62470-83-C-6106

1. Verification Step Efforts

a. Site 1, French Creek Liquids Disposal Area: Sample and test surface
water and sediments in two locations on Cogdels Creek; sample and test the six
shallow wells. Add o,m,p-xylene, MEK, MIBK, EDB, and hexavalent Cr to the
analytical parameters for round omne.

b. Site 2, Former Nursery/Day Care Center: Sample and test Well 2GW1.
Sample soil at four locations in the vicinity of sample 2S4; sample surface °
water and sediment from the drainage ditch in two locatioms; install four
shallow two—inch wells in locatioms directed by the EIC. Sample new wells
twice at an interval of 60 days. Analyze each sample for OCP, OCH, dioxin,
and VOA. - - --

c. Site 6, Storage lots 201 and 203: Install eight shallow two-inch
wells in locations directed by the EIC. Sample wells twice at a 60—day
interval. Sample surface water and sediment from Bearhead and Wallace Creeks
adjacent to the site. Analyze all samples for DDT-R and VOA.

d.. Site 9, Pire Fighting Training Pit: Resample and test the two shallow
wells.. Install a third well in a location directed by the EIC and sample
twice at a 60-day interval. Amalyze all samples for o,m,p-xylene, MEK, MIBK,
EDB and hexavalent Cr in addition to round one parameters.

e. Site 21, Transformer Storage Lot 140: Sample soil at eight locatioms
around perimeter of site, including two samples from drainage ditch. Sample
four depths at each location (0-1', 1-3', 3-5', and at 5') and amalyze for
0C?, OCH, PCB, dioxin. Resample well GW21l-1 and amalyze for VOA, OCP, OCH,
PCB, dioxin, xvlene, MEX, MIBK, EDB, and oil and grease.

f. Site 24, Industrial Area Fly Ash Dump: Install two downgradient wells

. 1in locations directed by the EIC. Sample new wells twice at a 60-day

interval. Sample five shallow wells, existing surface water locations and two
new surface water/sediment locations on tributaries to Cogdels Creek and
analyze all samples for metals A, VOA, and hexavalent Cr.

g. Site 28, Hadnot Point Burn Dump: Install new upgradient well and
sample twice at a 60 day interval. Sample three existing shallow wells, New
River surface water and sediments in four locations, and one new surface
water/sediment location in Cogdels Creek near new upgradient well. Analyze
all samples for round ome parameters, dioxin, o,m,p-xylene, MIBK, MEK, and

uexdvalent or.

h. Site 30, Combat Town Training Area: Install another well downgradient
and sample twice at a 60-day interval. Sample shallow well, surface
water/sediment in French Creek and analyze all samples for same parameters as
listed for round one plus xyleme, MEK, MIBK, and EDB.

Enclosure (1)
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i. Site 35, Camp Geiger Area Fuel Farm: Install three shallow two-inch
wells in locations directed by the EIC. Sample twice at a 60-day interval.
Sample surface water and sediments from Brinson Creek in two locations;
analyze all samples for Pb, VOA, EDB, xylene, and 04G.

j. Site 36, Camp Geiger Area Dump: Install new upgradient well; sample
twice at a 60~day interval. Resample four shallow wells; sample surface water
and sediments from Brinson Creek and unnamed creek south of site in two
locations. Analyze all samples for parameters listed in round one,
o,m,p~xylene, MEK, MIBK, EDB, and hexavalent Cr.

k. Site 41, Camp Geiger Dump: Resample four shallow wells. Add gew
upgradient wells and sample twice at a 60-day interval. Sample surface water
2nd sediment from Tank Creek in two locations and unnamed creek in two
locations and analyze all samples for parameters listed ia round one plus
dioxin, o,m,pxylene, MEXK, MIBK, and hexavalent Cr.

+ 1. Site 45, Campbell Street Underground Fuel Storage Area: Install new
well south of fuel farm; sample twice at 60-day interval. Resample three
shallow wells and surface water/sediment from the drainage ditch in two
locations. Analyze water samples for Pb, 0&G, VOA, EDB, and ryleme. Sample
soll in six locations along perimeter of fuel farm and avgas storage.
Composite 5' borings into 3 samples, 0-1', 1-3', and 3-5', analyze soil and
sediment samples for Pb, 0&G. :

m. Site 54, Crash Crew Fire Training Burn P{t: Install one upgradient
and one downgradient well at site and sample twice at a 60-day interval.
Resample Well 54GW1, drainage ditch surface water and sediments in three
locations and analyze for round one parameters, o,m,p—xyleme, MEK, MIBK, EDB,
and hexavalent Cr. -

n. Site 68, Rifle Range Dump: Resample three shallow wells and analyze
for round ome constituents plus o,m,p~xylene, MEK, MIBK, and EDB.

o. Site 69, Rifle Range Chemical Dump: Resample eight shallow wells and
three surface water locations. Sample surface water and sediments from two
unnamed guts southeast of site. Analyze all samples for parameters listed in
round one plus dfoxin, o,m,p~xylene, MEK, MIBK, and EDB.

p. Site 73, Courthouse Bay Liquid Disposal Area: Relocate Well 73GW&
closer to Courthouse Bay to allow for comstruction activities Iin that area.
Install new upgradienr well and sample twice at a 60-day interval. Resample
four shallow wells and sample Courthouse Bay surface water and sediments in
three locations. Analyze all samples for parameters listed in round one,
o,m,p-xylene, MEK, MIBK, EDB, and hexavalent Cr.

q. Site 74, Grease Pit and Pest Control Area: Install a third well west
of site; sample twice at a 60-day interval. Resample two shallow wells and
analyze all samples for QCP, OCH, PCBs, dioxin, and VOA.
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r. Site 75, MCAS Basketball Court: Resample three shallow wells and
analyze for VOA, chloropicrin, and dioxin.

8. Site 76, MCAS Curtis Road: Resample two shallow wells and analyze for
VOA, chloropicrin, and dioxin. '

t. Site A, MCAS (H) Officers Housing Area: Install three shallow wells
along the perimeter of the site described in Attachment A. Sample wells twice
at a 60-day interval; analyze for VOA, 0&G, and free chlorine. Sample surface
water and sediment and analyze for free chlorine (SW only), 0&G, and VOA.

u. For all existing wells: Install two additional protective bollards
and £111 with concrete. Pour 5' x 5' concrete pad around well and bollards;
paint well bollards day-glo orange. Use monitoring well comstruction
specifications, Attachment B, for installation of new wells.

- v. Sample all potable wells on MCB Camp Lejeune and MCAS New River
(approx. 100). Composite samples from a maximum of ten wells serving the same
water treatment plant (except for "contaminated” wells listed below) and
analyze for priority pollutants, all the Safe Drinking Water Act (SDWA)
parameters and xyleme, MEK, MIBK, and EDB. If any parameter(s) from the
composite exceed(s) regulatory limits or suggested guidelines for potable
water, analyze samples for only that (those) parameters from the individual
wells in the composite to pinpoint the source of contamination. For cost
estimating purposes, include VOA analysis on only 20 individual wells. Scope
and ‘analysis to be adjusted as needed by the EIC pending composite sample
results. These "contaminated” wells have been shut down by MCB Camp Lejeune:
601, 602, 608, 634, 637, 651, 652, 653, TT26, and TT New. Sample these wells
individually and analyze for priority pollutants, SDWA parameters, xylene,
MEK, and MIBK. .

w. For the contaminated wells TT26, TINew, 651, 652, and 653, conduct an-
extensive physical survey and document review to identify potential sources of
contamination. Perform a soil gas investigation within a ome-mile radius of
each well to delineate potential contamination source areas; iastall
additional shallow wells (up to six per potable well for cost estimating
purposes) to verify findings. Perform two rounds of sampling at these wells;
analyze samples for volatile organics, xylene, MEK, and MIBK.

x. Close out contaminated wells at Sites 36, 41, and 68 in accordance
with state regulations (15 NCAC 2C). Submit an abandonment report including
round one data and evaluation for these wells, to MCB Camp Lejeune -for
forwarding to the approprlate state agency.

y. Within 80 days of initiation of the on-site verification
investigations, evaluate all data generated with the two sampling events and
discuss quantitatively whether contamination has the potential to or is
presently affecting the environment or human health. Present the findings as
part of the monthly progress reports. Furnish the EIC with two coples and the
activity with three copies of the progress report with the study results. The
report should include: a description of all sampling and chemical znalytical
methods used; a pregsentation and evaluation of the amalytical data; an
assessment of actual/potential contamipnation and migration; ground level

3




DOC. NO. ! elET —~0on¥7- (.62 ~(o/25 /&S

ARPTOO X WV

-

elevations and water levels (0.0l fr. accuracy) in all wells; boring logs; a
detailed surveyed site plan showing the location of suspected contaminant
sources, wells, etc.; kmown toxicity information on contaminants found;
current standards/criteria for acceptable levels of contaminants found,
including those issued/published by EPA, CDC, NIOSH, OSHA, State and local
regulatory/health agéncles and/or any other established regulatory/advisory
agencies as approved by the EIC; and recommendations for immediate site clean
up or third round monitoring.. Government cqmments and recommendations will be
made via the EIC within 30 calendar days after receipt of the progress report.

2. Characterization/Feasibility Step Efforts

a. In accordance with the original scope of work, comduct Step IB,
Characterization, for the Hadnot Point industrial area (bounded by Sneads
Ferry Road, Codgels Creek, the New River, and Wallace Creek) and for the deep
potable water aquifer influenced by wells serving the Hadnot Point treatment
plant. The pump houses for these wells are numbered:

601 613 633 642
602 614 634 650
603 615 635 651
606 616 636 652
€08 620 637 653
609 621 638 654
610 626 639(2) 655
611 627 640 LCH-4006
612 632 641 LCH-4007

The objectives of the characterization step are as follows:

.1. Locate source of VOCs detected in deep water supply wells 601, 602,
608, 634, 637, and 642.

2. Determine concentration of detected parameters in source area(s).

3. Determine aquifer characteristics: transmissivity, hydraullc
conductivity, permeability, storage coefficlents and degree of confinement

for both deep and shallow aquifers.

4., Determine rate and direction of groundwater and contaminant flow for
the deep potable water supply aquifer influenced by wells listed above, and
for the shallow aquifer in the Hadnot Point industrial area.

Conduct an extensive physical survey and document review for activities within
the industrial area to identify potential sources of contamination. Perform a
soil gas investigation to delineate the source areas; install additional wells
to verify findings. We estimate fourteen additional shallow wells may be
required in this area, including seven which will form pairs with potable
wells 601, 602, 603, 608, 634, 637, and 642. Perform an estimated three
rounds of sampling at the seventeen Site 22 shallow wells at 60-day intervals;
add xyleme, MEK, MIBK, and EDB to the round onme verification step parameters.
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Perform aquifer testing to determine aquifer characteristics and rate and
direction of ground water and contaminant flow. Potable water wells shall be
evaluated for various well pumping combinations. Access holes will be
drilled, threaded and removable plugs installed in the tops of all potable
wells to provide a means of logging the.depths of the water levels in the
wells. The elevations of these plug holes above mean—sea-level shall be
accurately determined by surveying. The method described in Attachment C or
.another commonly used method/model, as approved by the EIC; shall be used to
determine the flow characteristics and contaminant profiles of the aquifers
under study. ‘ : :

Within 30 days of completion of the Characterizationm Step on-site
investigation, submit the Step IB preliminary report of the study results.
The report should include: a description of all sampling and chemical
analytical methods used; a presentation and evaluation of the arvalytical and
geotechnical data; an assessment of actual/potential migration; detailed
surveyed-site plan with surface elevations, well locations (horizontal and
vertical) and water levels (0.01 ft. accuracy) in all wells; the location and
levels of suspected contaminant plumes and/or contaminant sources; known

- toxicological information on contaminants found, and current
standards/criteria for acceptable levels of contaminants found, including
those issued/published by EPA, CDC, NIOSH, OSHA, State and local
regulatory/health agencies, and/or any other established regulatory/advisory
agencies as approved by the EIC. Requirements for preliminary and draft
report submissions for Step IB are outlined in Section 3.

b. Conduct Step II Feasibility for the Hadnot Point industrial area.
Specify and evaluate five each interim and long—term feasible alternatives for
cleanup of contaminated aquifers; include projected effectiveness and cost
estimate for each altermative in your evaluatiom.

Within 30 days of submission of the characterization step draft report, submit
a preliminary report of the feasibility study. Preliminary and draft report
submission requirements for Step II are outlined in Section 3.

3. Prelimipnary and Draft Confirmation Study Reports

In accordance with the completion dates established for each step, furnish the
EIC with five coples and the activity with five coples of the preliminary
report. Within 30 days, the Goveranment will review and provide comments to
the contractor via the EIC. Present EIC/Activity debriefing at the activity
during the Government review perlod. Address the comments, and within 30 days
provide five copies of the draft report to the EIC and five copies of the
draft report to the activity for igsuance to the regulatory agencies for their

review.

Present the findings of the draft report for each study step to EPA Region IV
and to the North Carolina Division of Environmental Management. These
briefings shall be held at each agency's office as arranged by the EIC and in
consort with the activity representative.
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SCOPE OF WORK FOR ADDITIONAL SOIL BORINGS,
MCAS (H) NEW RIVER FUEL PIPELINE INVESTIGATION

1. Perform 23 soil borings to depths of 10' at the locations shown in
Attachment A. (The attached sketch i1s from a 1983 Soil and Materials _
Engineering Study which was forwarded to you on 8 February 1984). A drill rig
will be required for this effort, since previous attempts at hand augering

"have been unsuccessful.- Note the presence-or absence-of-fuel-by visual -

inspection during the drilling. After a period of 24 hours, measure and
Tecord the depth to water or fuel in each borehole; sample the liquid and note
the presence or absence of fuel and the thickness of the fuel lems.

2. Prepare a separate report on this investigation, to include boring logs
and sketches, and submit three coples to this Command and three copies to MCB
Camp Lejeune.

3. This {nvestigation should be completed within ninety days of contract
award. .

Enclosure (1)
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MILESTONE CHART

Milestone
Government Issuance of Change Order

Submit POA&M and Safety/Contingency Plan for
Characterization Effort .

Government Approval of POA&M and ‘Safety/Contingency Plan

Initiate Characterization On-Site Investigations for
Hadnot Point Industrial Area

in;tiaté;Ropnd Two Sampling, Verification Step
Initiate Potable Well Sampling.

Submit Report with Round Two Results, Potable Well
Results

Return of Government Comments
Complete Characterization On-Site Investigation

Submit Preliminary Report with Hadnot Point
Characterization Step Results

Return of Government Comments

Submit Characterization Step Draft Report
for Hadoot Point

Submit Preliminary Feasibility Step Report for
Hadnot Point

*

Return of Government Comments

Submit Feasibility Step Draft Report for
Hadnot Point ’

45
45

45
125
155
260
290

320

350

380

410

440

Eaclosure (3)
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Background

The framework whereby the Marine Corps can remediate groundwater
pollution at problem sites is the NACIP program. This acronym stands
for "Naval Assessment and Control of Institutional Pollutants". Begun
in September 1980, the NACIP program is the Navy's "superfund" program
(federal installations are exempt from CERCLA coverage).

The NACIP program, broadly defined, méndates the identification,
study, and correction of pollution problems caused by past disposal
practices of hazardous materials. Specifically, it consists of three
phases: 1) the first phase requires the identification and prioritization
of problem sites at the base (initial assessment study), 2) the second
phase (confirmation study) authorizes technical studies at the priority
sites to define the severity of the contamination problem, and 3) tﬁe
third phase specifies remedial actions (corrective measures) at documented
problem sites. Appendix I provides a detailed explanation of the NACIP

program in progress at the MCB.
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Chronology of Events

The initial assessment study was performed at the MCB from February
1982 to February 1983. Conducted by consultants with Water and Air
Research, Inc., the study emphasized groundwater contamination sites.
The findings and recommendations were incorporated into an April 1983

document titled Initial Assessment Study of Marine Corps Base Camp

Lejeune North Carolina. Although seventy-three (73) contamination sites

were identified at the MCB, the investigators concluded that further
studies could be justified only at twenty-two (22) priority sites.

Figure 1 shows the location of these 73 sites, and Appendix II provides an
executive summary of the report.

During July 1984, confirmation studies were begun at eighteen (18)
priority sites. The results of these groundwater studies were
documented in a report provided to the Marine Corps in February 1985:
as the Marine Corps disagrees with the conclusions in this report, it will
not release a copy of it to amy outside agency. Recently, however, the
Marine Corps did agree to provide DEM copies of the technical data for
review and interpretation.

As part of this confirmation study, it was recommended that volatile
organic analyses (VOA) samples be collected from any community water supply
well that is located proximal to a priority site. In July 1984, solvents
and gasoline were discovered present in well HP-602, and expanded quality
studies eventually verified the presence of organic contaminants in ten
(10) wells. The organic contaminants included: tetrachloroethylene,
trichlorocethylene, dichloroethylene, methylene chloride, 1,1 - dichloroethane,

benzene, toluene, and dichlorobenzene. Although no safe drinking water
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standards have been established for these constituents, the Marine Corps
nevertheless discontinued use of the contaminated wells during December 1984.

Believing that the ten contaminated wells obviated violations of
15 NCAC 2L regulations, DEM issued the MCB a notice of wviolation (NOV)
to that effect on May 15, 1985. This NOV (see Appendix III) required the
Marine Corps to submit to DEM a plan of action (with a schedule of
compliance) that would: 1) identify the source(s) of contamination,

2) define the geometry of the plumes, 3) define the quality attributes of
the plume(s), 4) project the future impacts of the source(s), and

5) propose remedial actions to restore the polluted groundwaters to GA
standards. The Marine Corps response to this NOV was simply to expedite
the implementation of the NACIP program: a copy of the 19 July 1985
response is Appendix IV.

Contamination of two of the ten wells on the MCB is related to
civilian sources. The organic solvents present in the two wells at
Tarawa Terrace I probably originate from nearby dry cleaner(s). During
April 1985, DEM initiated a study to identify the source(s) of this
plume(s), and while the field study is completed, the analytical studies

are not, so no conclusions are yet possible.
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Discussion
The principal objective of the NACIP program is to correct the
worst case hazardous waste sites at the MCB. Consequently, the NACIP
program can not comply with DEM's maqdate to remediate all significant
sources of groundwater pollution. Broader in scope, the 15 NCAC 2L
regulations allow for the management of non-hazardous as well as hazardous
sites. After applying the 2L regulations to the 73 sites, there are
thirty-eight sites that are of concernm to DEM.
Table 1 summarizes the characteristics of each site. In order of
priority, DEM is most concerned about the following sites:
1. Rifle Range Chemical Dump, Site No. 69
2. Camp Geiger Dump, Site No. 41
3. Industrial Area Tank Farm, Site No. 22
4. Storage Lots 201 and 203, Site No. 6
5. Tfansformer Storage Lot 140, Site No. 21
6. Former Day Care Center, Site No. 2
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.
10. Fire Fighting Training Pit, Site No. 9
11. Base Sanitary Landfill, Site No. 29
12, Original Base Dump, Site No. 10
13. Campbell Street Avgas-JP Fuel Farm, Site No. 45
14, MCAS Direct Refuel Depot, Site No. 52
15. Camp Geiger Area Fuel Farm, Site No. 35

16. Rifle Range Dump, Site No. 68
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17. MCAS Mercury Dump, Site No. 48

18. Hadnot Point Burn Dump, Site No. 28

19. Montford Point Burn Dump, Site No. 16

20. Courthouse Bay Liquid Disposal Area, Site No. 73

Priority is based on a consideration of the toxicity of the waste,
the probability of groundwater quality violatioms, the proximity of the
site to commnity water supply wells, and the proximity of the site to
surface waters.
' The data do not suggest that any of the contaminant plumes from the
38 sites have migrated off the MCB. However, it is probable that in ome
case a contaminant plume(s) from a day cleaner(s) migrated onto the base
and resulted in the contamination of two community water supply wells.

Eight (perhaps nine) community water supply wells at the MCB already
have been impacted by these (and other unknown) waste sources. Additionally,
another eighteen (18) wells are in jeopardy of being impacted.

It is evident, therefore, that DEM must commit the resources necessary

to assure that the Marine Corps resolves its groundwater quality problems.
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Groundwater Resources Situation

Currently, the MCB extracts for use an average of 8.30 million
gallons per day of groundwater from 103 wells. Except for the gifle
Range System, these wells are exposed to the Tertiary Sand Aquifer:
at the Rifle Range the wells are exposed to the Tertiary Limestone Aquifer.
Over all the MCB, the well depths range from 100 to 200 feet.

The Tertiary Sand Aquifer is highly vulnerable to contamination
from pollution sources. Because the confining beds between the
Water Table Aquifer and Tertiary Sand Aquifer are discontimuous (or
absent), and because many sites are located close to active wells, the
probability that potable water supplys can be contaminated is high.
That this has happened already'attests to the vulnerability of the
aquifer for pollution. |

The Marine Corps now experiences occasional problems in meeting peak
water demand at the MCB. In part that is because ten (contaminated)
wells were removed from the system, and in part because expansion of the MCB
has resulted in increased demands for water. To evaluate the adequacy
of the groundwater system to meet its long term demand, the Marine Corps
is negotiating a quantity-related study with the United States Geological

Survey.
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Conclusions and Recommendations

The principal conclusions are as follows:

1. There are thirty-eight (38) known pollution sites that
are of concern to DEM; '

2. The NACIP program is designed to remedy problems only
at serious hazardous waste sites;

3. Eight (perhaps nine) community supply wells have been
contaminated by on-base sources;

4. Two community supply wells have been contaminated by
off-base sources;

5. Another eighteen community water supply wells are in
jeopardy of being contaminated by on-base sources.

6. In part because of the contamination problem, the
Marine Corps occasionally experiences problems in
meeting peak water demand at the MCB.

Given the actual and potential severity of the quality problems at
the MCB, the following recommendations are offered for consideration:

1. Require the Marine Corps to initiate confirmatory
studies at sixteen sites that are not NACIP priority
sites, but are sites of concern to DEM;

2. At priority sites 2, 6, 9, 21, 22, 54, 68, 69, 74 and 76,
where confirmatory studies have been performed, require
the Marine Corps to expand the study so that the presence
or absence of a plume can be confirmed;

3. At sites where significant contamination is discovered
present in the Water Table Aquifer, require the
Marine Corps to conduct confirmatory studies in the
underlying Tertiary Sand Aquifer;

4. At sites where significant contamination is documented,
require the Marine Corps to define the direction and
velocity of plume movement;

5. Request the Marine Corps to submit a revised schedule of
work which realistically specifies when these technical
evaluations will be completed;

6. Request that the Marine Corps explain what circumstances
mandate corrective measures at a pollution site, and in
fact what activities constitute remedial actioms.
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Additionally, DEM will contimue its effort to identify the off-base
source which has contaminated the two Tarawa Terrace wells. Although
the Solid and Hazardous Waste Management Branch, Department of Human
Resources, is not actively involved in the NACIP program, it is requested

that a copy of this report (when approved) be transmitted to Mr. Bill Meyer.
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APPENDICES
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APDTLMNDIx I

-

NAVY ASSESSMENT AND CONTROL OF INSTALLATION
POLLUTANTS (NACIP) PROGRAM

Marine Corps Base
Camp Lejeune, North Carolina

-

The NACIP program is ilmplemented in the following phases:

Initial Assessment Study (IAS) of the existence of potential
contamination problems, which was provided to NCDEM, Raleigh, in
December 1983. (Note: A copy of the IAS will be forwarded to
NCDEM, Wilmington, by separate correspondence.)

Confirmation Study for onsite work to confirm, qualify, and
recommend correction of contamination problems, which is currently
underwvay.

Corrective measures to control or mitigate c¢ontamination, and to
beé funded under the Department of the Navy Pollution Abatement
Program. '

"The Confirmation Study is a sequentially phased effort as described
below:

Step Description
1A Verification of existence of contamination.
IB Characterization of extent and rate of migration of conta-
’ taminants, geohydrological, geophysical and other factors.
11 Evaluate alternatives to achieve compliance, prepare cost
estimates and project effectiveness of alternatives.
111 Prepare site operation and draft Government project

documentation with cost estimate satisfactory for project
funding requests.

—- - e ——— e ¢ . —— m—— ——— - s = tm = = o -
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APPEOO1X L

EXECUTIVE SUMMARY

This rteport presents the results of an Initial Assessment Study
(IAS) conducted at Marine Corps Base (MCB) Camp Lejeune and outlying
fields. The purpose of an IAS is to identify and assess sites posing a
potential threat to human health or the environment due to contamination
from 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 enviromment, 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, MCB 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 Burm Dump. The 22 sites recommended
for confirmation are listed below in order of priority.

Rifle Range Chemical Dump, Site No. 69;
Storaze Lots 201 and 203, Site No. 6;
MCAS Mercury Dumpsite, Site No. 48;
Former Nursery/Day-Care Center, Site No. 2;
Transformer Storage Lot 140, Site No. 21;
Camp Geiger Dump, Site No. 41;
Mess Hall Crease Disposal Area, Site No. 74;
MCAS Basketball Court Site, Site No. 75;
MCAS Curtis Road Site, Site No. 76;
Courthouse Bay Liquids Disposal Area, Site No. 73;
Fire Fighting Training Pit, Site No. 9;
Industrial Area Fly Ash Dump, Site No. 24;
 Campbell Street Underground Avgas 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. 1;
lé. Rifle Range Dump, Site No. 68;
17. Montford Point Burn Dump, Site No. 16 (Mitigation
undertaken);
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. 3Q;
2l. Camp Geiger Area Dump, Site No. 36;
22. Camp Geiger Area Fuel Farm, Site No. 35.
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The results of the Confirmatiopn Study will be used to evaluate the
necessity of conducting mitigating actions or clean-up operations.
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