NATURAL RESOURCES AND ENVIRONMENTAL AFFAIRS
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Camp Lejeune, North Carolina 28542
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, WORK PLAN FOR PHASE 1
(April 1, 1986 - April 1, 1987)

Work items to be accompiished during Phase 1 will be based almost entirely
on existing data.

WORK TASK I Compile all available ground-water data from USGS, State, and
Camp Lejeune files for the area, including water- level, water-quality,
water-use, and ‘well log data. Construct a computer data set of this data
that will facilitate future statistical analysis.

a. Compile USGS data sources.

Compile N.C. Department of Natural Resources and Community
Development data sources.

Compile Camp Lejeune data resources.

Inventory existing wells, take water-quality samples, and evaluate
field parameters including chloride concentration, bromide
concentration, pH, temperature, dissolved oxygen, specific
conductance.

WORK TASK II Develop preliminary -maps and other information products
describing the geohydrologic framework beneath the base and adjacent areas
in Onslow County.

a. Evaluate the general lithic character, thickness, extent, and
continuity of confining beds and aquifers, from examination of
geophysical logs made in existing wells in the study area.

Run new geophysical logs for existing wells where additional data
is needed. These logs may include gamma-ray, neutron, bulk
density, sonic gravel-time, and caliper logs.

WORK TASK III Map potentiometric surfaces of the water-supply aquifer from
water-level measurements made primarily in existing wells in the Air Statien

area. Cant) [f/auJ

Make two sets of water-level measurements in wells and local creeks
and streams, one in "wet'" and one in the ''dry" season.

Establish water-level recorders on selected existing and available
wells.

Construct a few shallow wells if needed to prepare a water-table
map.

The information from WORK TASKS I, II, and III will be used to make a
preliminary assessment of the hydrogeologic framework beneath Camp Lejeune.
This assessment will be reviewed in Phase 2a (WORK TASK I) to determine the
location and number of test wells to be drilled.

Al







WORK TASK IV Prepare report on the results of the Phase 1 investigations

with appropriate illustrations and data tables. The proposed title of the
Phase 1 report is "A preliminary geohydrologic framework of the Camp Lejeune
Marine Corps Base area, N.C."

WORK PLAN FOR PHASE 2
(Years 2 and 3 (April 1, 1987 - March 30, 1989)

Phase 2 will extend over a two-year period and will be devoted to test
drilling and the collection and analysis of additional water quality,
hyvdrogeologic, and aquifer hydraulic-parameter data. The work tasks
associated with the drilling, testing, and analysis of new well data will be
divided into two subphases, 2a and 2b. Phase 2a will be a drilling phase
and Phase 2b will be a testing and data-analysis phase. In order to keep
drilling costs at a minimum, an effort is to be made to complete all test
drilling scheduled for Phase 2 in the first year (Phase 2a). At the end of
Phase 2a, a data report describing the hydrogeology of the new wells will be
prepared. The report will include information on geologic formations and
aquifer materials penetrated by the test wells, water quality in the wells,
and geophysical logs completed by the end of 2a. During the third year of
the study, or Phase 2b, geophysical logging of wells will be completed,
analysis of the geophysical logs will be completed, editing and refinement
of the preliminary hydrologic framework developed during Phase -t will be
completed, and aquifer tests on test wells and existing wells will be
conducted to determine hydraulic properties of the aquifers and confining
beds. At the end of Phase 2b, a report on the revised hydrogeologic
framework will be prepared. This report will include information on the
hydraulic and water-quality properties of the aquifers and confining beds
and the spatial variability of these properties beneath the base.

PHASE 2a
Year 2 (April 1, 1987 - March 30, 1988)

WORK TASK I Review available geologic, hydrologic, and chemical data and
determine exact location and number of test wells to be drilled.

a. Coordinate drilling and additional data collection with the data
compiled during the NACIP investigations at Camp Lejeune in order
to share information and minimize expense where possible.

b. It is estimated that about four test wells (500 to 600 feet deep)
will be needed to investigate the water-quality and water-bearing
characteristics of the deep sand aquifers and the limestone aquifer
in the base area. Also, about three or four observation wells (200
to 400 feet deep) will be needed to make an aquifer test in the
supply aquifer, and an additional four to six observation wells (50
to 100 feet deep) will be needed to investigate the position of the
freshwater-saltwater interface and its relation to supply-well
pumping.







WORK TASK II Prepare drilling specifications, distribute specifications for

bids, and award contract.

WORK TASK ITI Drill test wells and collect data needed to determine and
verify the physical and chemical characteristics of the aquifer and
confining-bed materials and fluids that overlie and occur within the deep,
limestone water-supply aquifer.

a. Collect split-spoon samples of aquifer and confining-bed materials
at specified depth intervals and analyze selected samples to
determine chemical and hydraulic characteristics.

b. Collect ground-water samples from test wells at specified depths
and analyze samples for selected constituents including
concentrations of chloride, heavy metals, and organic compounds
that can be associated with the work activities at Camp Lejeune.

c. Make water-level measurements and selected hydraulic tests at
specified depth intervals in the test wells to determine the
distribution of hydraulic head and hydraulic conductivity.

d. Make geophysical logs in test wells selecting combinations’ of
gamma-ray, neutron, bulk density, sonic travel-time, resistivity,
spontaneous potential, and conductivity surveys best suited to data
needs.

WORK TASK IV Prepare report on the results of Phase 2a investigations with
appropriate illustrations and data tables. This will be a data report that
describes test- and observation-well construction and the new hydrogeologic
data from the test wells. The proposed title of the Phase 2a report is
"Well logs and hydrologic data from test wells at Camp Lejeune Marine Corps
Base, North Carolina." The well logs will include both geophysical and
lithologic logs.

PHASE 2b
Year 3 (April 1, 1988 - March 30, 1989)

WORK TASK I Complete drilling, sampling, and hydraulic tests of test wells.
(This is first priority work item if drilling and testing of test wells was
not completed during Phase 2a or if the drilling of additional wells became
necessary.)

WORK TASK II Complete geophysical logging of new and existing wells.
Analyze logs.

a. Analyze the geophysical and lithologic logs to identify depths to
aquifer units and confining beds.

b. Construct fence diagrams to determine the lateral extent of aquifer
units and confining beds.






WORK TASK III Conduct aquifer tests on new and existing wells to determine
hydraulic properties of aquifer unit(s) and confining beds.

WORK TASK IV Based on new findings, refine and edit the preliminary
assessment of the hydrogeologic framework that was developed during Phase 1.

WORK TASK V Prepare a report that describes the refined hydrogeologic
framework. The proposed title of the phase 2b report is 'Hydrogeologic
framework beneath Camp Lejeune Marine Corps Base, North Carolina."

WORK PLAN FOR PHASE 3
Year 4 (April 1, 1989 - March 30, 1990)

WORK TASK I Construct a finite-difference ground-water flow model of the
hydrogeologic system in and around Camp Lejeune based on the data and
interpretations that resulted from investigations during Phases 1 and 2.

a. Determine grid system for area and discretize appropriate maps of
aquifer and confining-bed characteristics (such as structure tops,
thicknesses, hydraulic conductivity, potentiometric surfaces,
etc.). '

b. Determine boundary conditions.

c. Develop a steady-state digital model for unstressed (pre-pumping)
conditions in the area.

d. Evaluate different ground-water pumpage and development schemes to
determine which alternatives will reduce the chances for
contamination of the water-supply aquifer (optimization analysis).

The ground-water flow model will be a management aid that can be used (1) to
guide site selection for new wells through prediction of water-level
drawdowns that will occur in response to planned pumping rates at potential
well sites, and (2) to evaluate water-level drawdowns at existing production
wells through prediction of drawdowns that would occur in response to
alternative pumping schedules. The potential benefits to be gained from
model studies are less well interference, lower pumping costs, and reduced
chance for contamination of the water supply.

WORK TASK II Prepare report on the results of Phase 3 investigations with
appropriate illustrations and data tables. The proposed title of the Phase
3 report is "Ground-water supply and potential for contamination--Camp

Lejeune Marine Corps Base, North Carolina."
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UNITED STATES MARINE CORPS
MARINE CORPS BASE

CAMP LEJEUNE, NORTH CAROLINA 28542-5001
IN REPLY REFER TO:

6280/9
FAC
JUL 31 1989

From: Commanding General, Marine Corps Base, Camp Lejeune, North
Carolina 28542-5001
To: Commanding Officer, Marine Corps Air Station, New River
Public Works Officer
Base Maintenance Officer
_,%;Director, Natural Resources and Environmental Affairs
Division

Subj: PRESENTATION OF GROUNDWATER STUDY BY U. S. GEOLOGICAL
SURVEY (USGS)

1. Request a representative from your office attend the subject
meeting scheduled for 090¢, 4 August 1989, at the Hadnot Point
SNCO Club, Building 425. The purpose of the presentation is to
update all parties on progress to date of this important study.

2. At this briefing, USGS will describe the aquifer character-
istics and discuss relationship between water supply operations
and future developments and ongoing contamination issues. Plans
for final study efforts, which will also be presented, include
development of a groundwater-management model.

3. Point of contact is Bob Alexander, extension 3034.

;. W. ELSTON

By direction
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WORK PLAN FOR PHASE 1
(April 1, 1986 - April 1, 1987)

Work items to be accomplished during Phase 1 will be based almost entirely
on existing data. ;

WORK TASK I Compile all available ground-water data from USGS, State, and
Camp Lejeune files for the area, including water-level, water-quality,
water-use, and well-log data. Construct a computer data set of this data
that will facilitate future statistical analysis.

a.

b.

Compile USGS data sources.

Compile N.C. Department of Natural Resources and Community
Development data sources. ;

r

Compile Camp Lejeune data resources.

Inventory existing wells, take water-quality samples, and evaluate
field parameters including chloride concentration, bromide
concentration, pH, temperature, dissolved oxygen, specific
conductance. ~

WORK TASK II Develop preliminary maps and other information products
describing the geohydrologic framework beneath the base and adjacent areas
in Onslow County.

a.

Evaluate the general lithic character, thickness, extent, and
continuity of confining beds and aquifers, from examination of
geophysical logs made in existing wells in the study area.

Run new geophysical logs for existing wells where additional data
is needed. These logs‘may include gamma-ray, neutron, bulk
density, sonic gravel-time, and caliper logs.

WORK TASK III Map potentiometric surfaces of the water-supply aquifer from
water-level measurements made primarily in existing wells in the Camp Lejeune

area.

Make two sets of water-level measurements in wells and local creeks
and streams, one in "wet" and one in the "dry" season.

Establish water-level recorders on selected existing and available
wells.

Construct a few shallow wells if needed to prepare a water-table
map.

The information from WORK TASKS I, II, and III will be used to make a
preliminary assessment of the hydrogeologic framework beneath Camp Lejeune.
This assessment will be reviewed in Phase 2a (WORK TASK I) to determine the
location and number of test wells to be drilled.

,- b
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WORK TASK IV Prepare report on the results of the Phase 1 investigations
with appropriate illustrations and data tables. The proposed title of the
Phase 1 report is "A preliminary geohydrologic framework of the Camp Lejeune
Marine Corps Base area, N.C."

WORK PLAN FOR PHASE 2
(Years 2 and 3 (April 1, 1987 - March 30, 1989)

Phase 2 will extend over a two-year period and will be devoted to test
drilling and the collection and analysis of additional water quality,
hydrogeologic, and aquifer hydraulic-parameter data. The work tasks
associated with the drilling, testing, and analysis of new well data will be
divided into two subphases, 2a and 2b. Phase 2a will be a drilling phase
and Phase 2b will be a testing and data-analysis phase. At the end of

Phase 2a, a data report describing the hydrogeology of’ the new wells will be
prepared. The report will include information on geologic formations and
aquifer materials penetrated by the test wells, water quality in the wells,
and geophysical logs completed by the end of 2a. During the third year of
the study, or Phase 2b, geophysical logging of wells will be completed,
analysis of the geophysical logs will be completed, editing and refinement
of the preliminary hydrologic framework developed during Phase 1 will be
completed, and aquifer tests on test wells and existing wells will be
conducted to determine hydraulic properties of the aquifers and confining
beds. At the end of Phase 2b, a report on the revised hydrogeologic
framework will be prepared. This report will include information on the
hydraulic and water-quality properties of the aquifers and confining beds
and the spatial variability of these properties beneath the base.

PHASE 2a
Year 2 (April 1, 1987 - March 30, 1988)

WORK TASK I Review available geologic, hydrologic, and chemical data and
determine exact location and number of test wells to be drilled.

a. Coordinate drilling and additional data collection with the data
compiled during the NACIP investigations at Camp Lejeune in order
to share information and minimize expense where possible.

b. New test wells (200 feet deep) to fill in gaps in the Phase I cross
sections are proposed:

1) One well south of HP-632 on Section A-A'

2) One well on Paradise Point east of NW-3 on Section B-B'

3) One well on the shore of the New River on the M.C. Air
Station side on Section B-B'

4) One or two wells along the Camp Lejeune--Cherry Point
Railroad

5) Two wells along a proposed new dip Cross Section paralleling
Wallace Creek






Also, about three or four observation wells (200 to 400 feet deep)
will be needed to make an aquifer test in the supply aquifer, and an
additional four to six observation wells (50 to 100 feet deep) will be
needed to investigate the position of the freshwater-saltwater
interface and its relation to supply-well pumping in the M.C. Air
Station area.

Finally, it is estimated that three test wells (500 to 600 feet deep)
will be needed to investigate the water-quality and water-bearing
characteristics of the deep sand aquifers and the limestone aquifer
in the base area, however, project funding is not sufficient to allow
the drilling of these wells (April 1987).

WORK TASK II Prepare drilling specifications, distribute specifications for
bids, and award contract.

7

WORK TASK IITI Drill test wells and- collect data needed to determine and
verify the physical and chemical characteristics of the aquifer and
confining-bed materials and fluids that overlie and occur within the deep,
limestone water-supply aquifer.

a.

Collect split-spoon samples of aquifer and confining-bed materials
at specified depth intervals and analyze selected samples to
determine chemical and hydraulic characteristics.

Collect ground-water samples from test wells at specified depths
and analyze samples for selected constituents including

concentrations of chloride, heavy metals, and organic compounds
that can be associated with the work activities at Camp Lejeune.

Make water-level measurements and selected hydraulic tests at
specified depth intervals in the test wells to determine the
distribution of hydraulic head and hydraulic conductivity.

Make geophysical logs'in test wells selecting combinations of
gamma-ray, neutron, bulk density, sonic travel-time, resistivity,
spontaneous potential, and conductivity surveys best suited to data
needs.

Make surficial geophysical surveys over the New River and elsewhere
as feasible to supplement data obtained from the test wells.

WORK TASK IV Prepare report on the results of Phase 2a investigations with
appropriate illustrations and data tables. This will be a data report that
describes test- and observation-well construction and the new hydrogeologic
data from the test wells. The proposed title of the Phase 2a report is
""Well logs and hydrologic data from test wells at Camp Lejeune Marine Corps
Base, North Carolina." The well logs will include both geophysical and
lithologic logs.






PHASE 2b
Year 3 (April 1, 1988 - March 30, 1989)

WORK TASK I Complete drilling, sampling, and hydraulic tests of test wells.
(This is first priority work item if drilling and testing of test wells was
not completed during Phase 2a or if the drilling of additional wells became
necessary.)

WORK TASK II Complete geophysical logging of new and existing wells.
Analyze logs.

a. Analyze the geophysical and lithologic logs to identify depths to
aquifer units and confining beds.

b. Construct fence diagrams to determine the lateral extent of aquifer
units and confining beds. 4

WORK TASK III Conduct aquifer tests on new and existing wells to determine
hydraulic properties of aquifer unit(s) and confining beds.

WORK TASK IV Based on new findings, refine and edit the preliminary
assessment of the hydrogeologic framework that was developed during Phase 1.

WORK TASK V Prepare a report that describes the refined hydrogeologic
framework. The proposed title of the phase 2b report is 'Hydrogeologic
framework beneath Camp Lejeune Marine Corps Base, North Carolina."

WORK PLAN FOR PHASE 3
Year 4 (April 1, 1989 - March 30, 1990)

WORK TASK I Construct a finite-difference ground-water flow model of the
hydrogeologic system in and around Camp Lejeune based on the data and
interpretations that resulted from investigations during Phases 1 and 2.

a. Determine grid system for area and discretize appropriate maps of
aquifer and confining-bed characteristics (such as structure tops,
thicknesses, hydraulic conductivity, potentiometric surfaces,
etc.).

b. Determine boundary conditions.

c. Develop a steady-state digital model for unstressed (pre-pumping)
conditions in the area.

d. Evaluate different ground-water pumpage and development schemes to
determine which alternatives will reduce the chances for
contamination of the water-supply aquifer (optimization analysis).






The ground-water flow model will be a management aid that can be used (1)=ES
guide site selection for new wells through prediction of water-level
drawdowns that will occur in response to planned pumping rates at potential
well sites, and (2) to evaluate water-level drawdowns at existing production
wells through prediction of drawdowns that would occur in response to
alternative pumping schedules. The potential benefits to be gained from
model studies are less well interference, lower pumping costs, and reduced

chance for contamination of the water supply.

WORK TASK II Prepare report on the results of Phase 3 investigations with
appropriate illustrations and data tables. The proposed title of the Phase
3 report is "Ground-water supply and potential for contamination--Camp
Lejeune Marine Corps Base, North Carolina."
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North Carclina Department of
Envircnmental Management

Attn: Mr. Rick Shiver

7225 Wrightsville Avenue

Wilmington, North Carclina 28403-3969

Re: Groundwater Resocurces Study by
U.S. Geological Survey

Dear Mr. Shiver:
You are invited tc participate in an in-progress review of the

subject study scheduled April 16, 1987. The meeting will be held
at 10:00 a.m. in the Building 1 Conference Roocm.

We are nearing ccmpletion cf Phase I of the study which dcocu-
ments the extent of our knowledge of the aquifer serving the
Camg Lejeune ccomplex. The U.S. Geclogical Survey will present
an overview of this groundwater and geclcgic data in pregaration
for Phase II, which defines aquifer prorerties through test well
drilling. Phase II plans will alsc be previewed.

Please contact Mr. Bocb Alexander, Marine Ccrps Base Envircnmental
Engineer, at (919) 451-3034 for further information on this

review.
Sincerely,
T. J." "DALZELL
Colcnel, U.S. Marine Corps
Assistant Chief of Staff, Facilities
By direction of the Commanding General
Copy to:

N.C. Divisicn cf Health Services

U.S.G.S., Raleigh, NC

CMC (LFL)

NAVFACENGCOM (Code 114)

Environmental Science & Engineering,
Gainesville, FL

Blind copy to:
CO, MCAS, NR (Attn: S-4)

Pe BMO
< PWO
NREAD

¥EnvEngr
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DEPARTMENT OF THE NAVY TELEPHONE NO.

NAVAL FACICI-‘TTLI-EA:ESG?PI‘J\QE:'\(’T:G COMMAND (804) 445—2930
NORFOLK, VIRGINIA 23%11-6287 IN REPLY REFER TO:
6280
1141JJH
25 SEP 1986

Commander, Atlantic Division, Naval Facilities Engineering Command
To: Commanding General, Marine Corps Base, Camp Lejeune

Subj: COMMENTS ON U.S. GEOLOGICAL SURVEY (USGS) PROPOSAL TO STUDY THE WATER
AQUIFER

Ref: (a) MARCORB Camp Lejeune ltr 6280/4 FAC of 5 Sep 85 (subj: Requesting
Comments on USGS proposal)

1. The USGS proposal is for an ambitious aquifer study program which will be
part of North Carolina's and the USGS's effort in studying the groundwater.
Marine Corps concerns are groundwater contamination and an adequate potable
water supply for the future.

While both the USGS and the Marine Corps concerns are for the groundwater, the
extent and depth of the studies needed to satisfy each need are different.

The USGS proposal would have the Marine Corps fund a study suited for the USGS
goals, but considerably beyond the/needs of the Marine Corps.

2. Based on the project proposal, there appears to be some overlap between
the USGS study and the NACIP Confirmation Study being conducted by
Environmental Science and Engineering, Inc. The chemical tests described
under Phase II will be performed by ESE on composite samples from all existing
wells in October 1986. Should any parameters exceed analytical detection
limits or Maximum Contaminant Levels, as applicable, individual wells will be
sampled for that contaminant. USGS Phase III goal of determining alternative
groundwater use and management practices to reduce the chances for
contamination is also being addressed by the NACIP program. At the conclusion
of the Confirmation Study, ESE will have evaluated the potential for both
horizontal and vertical contaminant migration from each site under study. If
the potential exists for contaminant migration into your water supply aquifer,
they will look at remedial alternatives, which may include changes in your
groundwater use and management practices. As you are aware, ESE will commence
this extensive investigation for the Hadnot Point water supply aquifer this
fall. '

3. Adequacy of the water supply is determined by pump tests to determine
aquifer capacity and analyses of groundwater samples to determine quality.
Three or four tests, properly performed, should provide adequate aquifer data
to estimate the water supply potential. These could be done at the existing
water wells at a considerably lower cost than the USGS proposal.

Cost/well (estimate)

Remove Marine Corps pump, inspect the pump and make minor
ad justments/repairs and replace after test 350.00







Subj: COMMENTS ON U.S. GEOLOGICAL SURVEY (USGS) PROPOSAL TO STUDY THE WATER
AQUIFER

Install test pump and perform test 6,000, 00
Drill 1-1/4 inch Observation Well at $18.50/feet 3,650. 00

Total $10,000.00/well

5 well tests = 50,000.00
Contingencies at 10 percent = 5,000.00
Escalated to 1987 at 10 percent = _5,000.00

Total =$60,000,00

Well test analyses can be done in-house by LANTNAVFACENGCOM using the modified
Theis Method.

4. Salt water intrusion can be determined by periodically sampling the
chloride levels at various depths of some of the existing wells near and away
from the ocean. The intrusion rate can be estimated by dividing the
difference of the distances of two wells from the coastline by the time
required for the chloride concentration of the furthest well to reach the
chloride concentration that existed in the closest well when the sampling
began.

5. While a groundwater model such as proposed may be useful for the large
area USGS groundwater type of study, other more economical methods are
available to determine groundwater draw down levels induced by Marine Corps
pumping over a period of time.

6. A simple network program based upon the Theis equation that can be run on
a desktop PC Computer with user instructions could be developed by this
office. This should be adequate for Marine Corps needs. New well locations
can be evaluated and drilled where the computer model indicates drawdowns
would be smallest. Well pumping routines simulated on the computer showing
those wells that produce the minimum drawdowns and can be selected for well
pump operation.

o R ,@m&j
Jes R -BATLEY

By direction







DEPARTMENT OF THE NAVY
OFFICE OF INFORMATION

WASHINGTON. D:C. 20350 IN REPLY REFER TO

4602
0I=511
31 18% 1095

MEMORANDUM FOR AREA COORDINATORS
Subj: PUBLIC AFFAIRS GUIDANCE--HAZARDOUS WASTE SITE CLEANUP
Ref: (a) OPNAVINST 5090.1

1. The Navy Assessment and Control of Installation Pollutants
(NACIP) program detailed in reference (a), paragraph 11202.C, is
a three phase nationwide process to identify Navy past hazardous
waste sites and take necessary cleanup action. The first phase
(Initial Assessment Study) is an exhaustive search of historical
records, employee interviews, and surface observations, to
determine what may have been dumped and where. In the second
phase (Confirmation Study), the characteristics of the ground
water, contamination (if present), and environmental effects are
determined, and any necessary remedial measures recommended. The
third and final phase (Remedial Action) consists of necessary
clean up actions. The activity involved provides all studies to
the Environmental Protection Agency (EPA) and state agencies, and
their coordination and advice are sought before proceeding to the
next phase.

2. Consistent with the policy of keeping legitimately interested
parties informed, it is the policy of the Department of the Navy
to provide completed studies to the media, as well as local
organizations on request. In this regard, the following guidance
is provided:

a. Completed studies should be released as soon as practical
upon request. The activity CO, working with the area coordinator
or his designated representative, is responsible for this
release. Copies of studies are available from the activity which
is the subject of the study.

b. CHINFO Plans.and Policy Division (0I-5) (Commercial
202-697-7371/Autovon 227-7371) is to be informed of the release
of these documents.

c. Commanders are encouraged to discuss NACIP studies and
remedial cleanup with the media and local organizations within
their areas of responsibility. The following points will be
emphasized:

(1) The Navy is concerned about the environment. We will
continue to pursue action to take remedial action to clean up
pollutants.
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Subj: PUBLIC AFFAIRS GUIDANCE--HAZARDOUS WASTE SITE CLEANUP

(2) Past hazardous waste disposal methods, although
acceptable at the time, have often caused problems as long term
characteristics of pollutants and land disposal became known.

(3) State and local agencies will be notified promptly by
local Navy officials if health, welfare or environmerital problems
are identified--even before publication of final technical

reports.

(4) If an immediate hazard to human health or the
environment is identified, remedial action will begin
immediately.

3. Questions from the media or local organizations beyond this
guidance or national in scope should be referred as follows:

a. Media queries to CHINFO News Desk (Commercial
202-697-5342/Autovon 227-5342).

b. Public affairs policy questions to CHINFO Plans and
Policies Division (Commercial 202-697-7371/Autovon 227-7371) .

( Cgmmodore, U. S. Navy
\fhief of Information

Copy to: :
CHINFOSTAFFINST 5216.1F, List D, Part 1
CNO

CcMC

CHNAVMAT

COMNAVFACENGCOM
NORTHNAVFACENGCOM
CHESNAVFACENGCOM
LANTNAVFACENGCOM
SOUTHNAVFACENGCOM
WESTNAVFACENGCOM
PACNAVFACENGCOM

NAVENEVSA PORT HUENEME
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Commander, Atlantic Division, Naval Facilities Engineering Command
Commanding General, Marine Corps Base, Camp Lejeune

COMMENTS ON U.S. GEOLOGICAL SURVEY (USGS) PROPOSAL TO STUDY THE WATER
AQUIFER

(a) MARCORB Camp Lejeune ltr 6280/4 FAC of 5 Sep 85 (subj: Requesting
Comments on USGS proposal)

1. The USGS proposal is for an ambitious aquifer study program which will be
part of North Carolina's and the USGS's effort in studying the groundwater.
Marine Corps concerns are groundwater contamination and an adequate potable
water supply for the future.

While both the USGS and the Marine Corps concerns are for the groundwater, the
extent and depth of the studies needed to satisfy each need are different.

The USGS proposal would have the Marine Corps fund a study suited for the USGS
goals, but considerably beyond the needs of the Marine Corps.

2. Based on the project proposal, there appears to be some overlap between

the USGS study and the NACIP Confirmation Study being conducted by

Environmental Science and Engineering, Inc. The chemical tests described

under Phase II will be performed by ESE on composite samples from all existing

wells in October 1986. Should any parameters exceed analytical detection

1imits or Maximum Contaminant Levels, as applicable, individual wells will be

sampled for that contaminant. USGS Phase III goal of determining alternative

groundwater use and management practices to reduce the chances for

contamination is also being addressed by the NACIP program. At the conclusion

of the Confirmation Study, ESE will have evaluated the potential for both |
horizontal and vertical contaminant migration from each site under study. If |
the potential exists for contaminant migration into your water supply aquifer, |
they will look at remedial alternatives, which may include changes in your

groundwater use and management practices. As you are aware, ESE will commence

this extensive investigation for the Hadnot Point water supply aquifer this

fall.

|
1
NORFOLK, VIRGINIA 23511-6287 IN REPLY REFER TO:
|

3. Adequacy of the water supply is determined by pump tests to determine
aquifer capacity and analyses of groundwater samples to determine quality.
Three or four tests, properly performed, should provide adequate aquifer data
to estimate the water supply potential. These could be done at the existing
water wells at a considerably lower cost than the USGS proposal.

Cost/well (estimate)

Remove Marine Corps pump, inspect the pump and make minor
ad justments/repairs and replace after test 350.00
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Subj: COMMENTS ON U.S. GEOLOGICAL SURVEY (USGS) PROPOSAL TO STUDY THE WATER
AQUIFER

Install test pump and perform test 6,000.00
Drill 1-1/4 inch Observation Well at $18.50/feet 3, 650. 00

Total $10,000.00/well

5 well tests = 50,000.00
Contingencies at 10 percent = 5,000.00
Escalated to 1987 at 10 percent = _5,000.00

Total =$60,000.00

Well test analyses can be done in-house by LANTNAVFACENGCOM using the modified
Theis Method.

4., Salt water intrusion can be determined by periodically sampling the
chloride levels at various depths of some of the existing wells near and away
from the ocean. The intrusion rate can be estimated by dividing the
difference of the distances of two wells from the coastline by the time
required for the chloride concentration of the furthest well to reach the
chloride concentration that existed in the closest well when the sampling
began.

5. While a groundwater model such as proposed may be useful for the large
area USGS groundwater type of study, other more economical methods are
available to determine groundwater draw down levels induced by Marine Corps
pumping over a period of time.

6. A simple network program based upon the Theis equation that can be run on
a desktop PC Computer with user instructions could be developed by this
office. This should be adequate for Marine Corps needs. New well locations
can be evaluated and drilled where the computer model indicates drawdowns
would be smallest. Well pumping routines simulated on the computer showing
those wells that produce the minimum drawdowns and can be selected for well

pump operation.
931213;¢3aL12ﬁ(
J. R. BAILEY

By direction
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Project Report = April 1986 = January 1987

INVESTIGATION NC 00-084: An appraisal of the ground-water resources of Camp
Lejeune Marine Corps B3se, N.C.

PERIOD OF INVESTIGATION: 1986-89

INVESTIGATION CHIEF: Douglas A. Harned, U.S. Geological Survey, Box 2857,
Raleighs N.C.sr 27602, FTS 672=4791, $19=-856-4791

XCOOPERATOR: Federal

OBJECTIVE: The objectives of this study are: to describe the ground-water
resources of the Base and environs and to construct an appropriate ground-
water flow model that will be used to evaluate alternative ground-water use
and management practices. This is a three-phased study: the first phase is
examination of available data, the second phase is collection of additional
data and construction of new observation wells, and the third phase is
modelling.

SIGNIFICANT FINDINGS AND PROGRESS: A stream—gaging station, and a rain gage
were installed in the Town Creek basin to provide data on ground-water
recharge. Water—-level recorders were installed at HP=-630, TT7T-53, RR=97, and

at the Folkstone NRCD site. Well drilling at the Camp Lejeune NRCD site began
in September. Water-use and well-file data were obtained. A well inventory was
made in preparation for the well logging and water-level surveys run in
October. A tide gage and a barometer were installed. In the water level survey
127 wells were checked and water levels were obtained at 76 of those wells.
Geophysical logs were run in November for the 16 open wells identified in the
well survey. Data obtained from Camp Lejeune files on static water levels.,
pumping levels, and drawdown were entered into 2 SAS dataset.

PLANS FOR NEXT QUARTER: Continue examination of existing water use and well
data. Install one additional water=-level recorder. Analyze the water=—level
data and develop a preliminary water-level map. Establish elevations of the 76
wells where water levels were obtained. Examine geophysical log data, and

make a preliminary geohydrologic framework. Obtain geophysical logs of new
observation wells being drilled by ESE. Make a second water=-level survey

in March., Write the annual project reporte.

REPORT STATUS: Data collection and analysis for the annual project report
is underwaye.

PROJECT HIGHLIGHTS:

A. Project stage: Phase I: review of existing data and preliminary
description of the geohydrologic framework.

Be Cooperator Contacts: Periodic contact with Mr. Price and Mack Frazelle
of Utilities, periodic meetings with Bob Alexander of Facilities,
and a meeting with Mike Geden of ESE.

C. Changes affecting project elements: None.

De. Problems associated with project: None.

E. Hydrologic data released: Water level data for the NRCD Folkstone station
and 16 Gamma=-ray log copies sent to Rick Shiver of NRCD 1/16/87.
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o 6280/4
“FAC
Ouy .‘;1‘75 g .585
Assistant Chief of Staff, Facilities, Marine Corps Base, Camp

Lejeune
Assistant Chief of staff, Comptroller

GROUNDWATER SUPPLY STUDY BY U.S. GEOLOGICAL SURVEY, PHASE I

Reg, (&) CMC (LFL) msg 07013z Feb 86
aels (1) Prcject Proposal, U.5.G.8., dtd 14 Aug 85
nel:  (2) cost Account Information

l. Request funding IAO $80K be transferred to the U. §.
Geological Survey, Raleigh, NC to initiate Phase I of the subject
study as described in the enclosures. The reference approved
funding for this effort,

2. The purpose of the study is to determine groundwater use and
management practices in order to reduce potential for future
contamination and to assure future water supply needs are met, To
initiate this work, a work plan and milestone will be developed by
U. S. Geological Survey by 1 April 1986.

3. The U8, Geological Survey admimistrative contact is
Mrs. Nancy Williams, FTS 672-4510. Our point of contact is
Mr. Bob Alexander, ext. 3034.

R. A. TIEBOUT

Copy to:
-~ BMO
—= NREAD

EnvEngr
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AN ARPRAISAL OF THE
GROUND-WAFER RESOURCES OF
CAMP LEJEUNE MARINE CORPS BASE
NORTH CAROLINA

U. S., Geological Survey
Raleigh, North Carolina
August 14, 1985
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PROJECT PROPOSAL

TITLE AND LOCATION: Ground-water resources of Camp Lejeune Marine Corps
Base, North Carolina. °

Camp Lejeune Marine Corps Base, an area of about 170 square miles, is
located southeast of the city of Jacksonville in Onslow County, North
Carolina. The Base is bounded on the north by N.C. Highway 24, the east by
N.C. Highway 172 and Bear Creek, the southeast by the Atlantic Ocean, the
southwest by the New River and an irregular line that roughly parallels N.C.
Highway 172, and on the west by U.S. Highway 17 (see fig. 1 ).

PROBLEM: Since Camp Lejeune was first opened in the late 1930's, water
supply has been derived from wells that tap freshwater-bearing aquifers
(sands and limestone) which occur between land surface._and about 400 feet
below land surface in the area (see figs. 2 and 3). Clay and silty clay
confining beds are interlayered with the aquifer material but are estimated
to be thin and discontinuous benegth the Bade. Salty water occurs in the
deep sand aquifers that underly tfre-area and in the shallow aquifer material
adjacent to the Atlantic Ocean and the tidal] reaches of the New River and
its tribButaries. : - e &

Over the years, more than 100 wells have been drilled and operated to
satisfy increasing demands for water as the Base functions and population
grew. At present, ground-water withdrawals are estimated at eight million
gallons per day, and Base population is about 100,000.

An increase in the amount of waste generated by Base operations accompanied
the growth. As a result, significant amounts of several kinds of wastes
containing hazardous and toxic organic compounds have been disposed of or
spilled at numerous sites on the base (see fig. 4). :

Most of the dlsposal and spxll sites-are«direetly-underlain by:sand and-.lack
natural or synthetic barriers to contain the:wastes.and. prevent. them: from
moving downward into the ground-water system. Consequently, some of the
wastes have infiltrated to the water table and contaminated some of the
ground water in the shallow and supply aquifers. Many of the waste-disposal
and spill sites are near water-supply wells (see fig. 4), and use of a
number of supply wells has been discontinued recently because organic
compounds have been”detected in the well water.

e e e R R T i






PROBLEM: continued

Ground-water withdrawals from wells that are near the tidal reaches of the
New River and its tributaries may cause salty water in these drainage-ways
to move into and through the shallow sand and limestone aquifers toward the
pumping wells (see figs. 2 and 3). It is also possible that salty water
could be drawn upward from deeper parts of the-aquifer system by wells
pumping large amounts of ground water from the deep sand aquifers or the
lower parts of the limestone aquifer.

Growing water-supply needs coupled with the threat of present and future
contamination of existing wells (by disposed wastes or brackish and saline
water) has prompted the Marine Corps to request the U.S. Geological Survey
to study the geohydrology of the Base and environs and determine ground-
water use and management practices that will reduce the chances of further
contamination and help assure that future water-supply needs are met.

a

OBJECTIVES: The objective of this study is to describe the ground-water
resources of the Base and to construct an appropriate ground-water flow
model that will-be used to evaluate alternative ground-water use and
management practices that will reduce chances for further contamination and
help assure that future water-supply needs are met.

-“ -
|

SCOPE: The study area will include the Marine Corps Base and environs. |
Study elements will include determining (1) the lateral extent, thickness,

and hydraulic characteristics of aquifers and confining beds, (2) the
potentiometric surfaces of the aquifers, (3) the amounts of ground-water

recharge and discharge, (4) the quality of freshwater contained by the

aquifers, and (5) the relationship between the freshwater and saltwater in

the aquifers. The data collected during these study elements will be used

to construct the fine-grid finite-difference ground-water flow model.

Water-level and water-quality data obtained from more than 50 wells that
were drilled during.the.second phase..of . the.Navy Assessment and Control of
Installation <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>