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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. Compile USGS data sources.

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

c. Compile Camp Lejeune data resources.

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

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.

WORK TASK II Develop preliminary maps and other information products
b. 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

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

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

c. 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.
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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. 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 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. 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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Project chief: Hydrologist GS-12/13
Project staff: Hydrologist GS-17/ 9
Hydrologic technician GS- 7/ 9

COSTS:

Phase 1 (Fiscal Year 1986[?])
Data collection and compilation. . . . . .
Data analysis and synthesis.
Report preparation . . . . . . .

Fiscal Year 1986(7) Subtotal

Phase 2 (Fiscal Year 1987[?] and 1988(?])
Construction and equipment
Well drilling, construction, sampling
and testing (4600 feet at an estimated
§25/foot) . ¢ % =

Water sampling equipment —
Geophysical logging (10 days @ $1000/day)

Laboratory services (40 samples @ $500/sample) .

.-Data collection, analysis, interpretation,
BNd report preparatioiiEee . . . o . -

Fiscal Years 1987 and 1988 Subtotal
Fiscal Year 1987. .$114,000
Fiscal Year 1988. .$114,000

Phase 3 (Fiscal Year 1989)
Computer time and support personnel. . . . .
Data preparation, analysis, interpretation,
and report preparation . . . .

Fiscal Year 1989 Subtotal
COST SUMMARY
U. S. Marine Corps Funds
Phase 1 (FY 1986(7])
Phase 2 (FY 1987[?]). . . ..
Phase 2 (FY 1988{7]). . . . . . .
Phase 3 (FY 1989(?])

GRAND TOTAL

Full time
Part time
Part time

Estimated costs for each phase of the project are summarized below:

. $ 20,000

30,000
30,000

$ 80,000

. $115,000

3,000
10,000
20,000

80,000

$228,000

. $ 29,000

80,000

$109,000

. $ 80,000

114,000
114,000
"109,000

$417,000






State of North Carolina
Department of Natural Resources and Community Development

Division of Water Resources
512 North Salisbury Street ® Raleigh, North Carolina 27611

James G. Martin, Governor John N. Morris
William W. Cobey, Jr., Secretary Director

April 14, 1989

Mr. Robert E. Alexander

Assistant Chief of Staff Facilities
Headquarters Bldg. #1

Camp Lejeune, NC 28542

Dear Mr. Alexander:

The U.S. Geological Survey and the North Carolina Department
of Natural Resources and Community Development have been planning
a study of the Castle Hayne Aquifer in cooperation with those
local governments which use or could potentially use the aquifer
as a water supply source. As the economy and population grow in
eastern North Carolina, our use of water increases. We need to
make sure that adequate water supplies are available to allow
healthy economic growth to continue. The Castle Hayne Aquifer
can be a major source of water for eastern North Carolina's
future.

The purpose of the proposed study is to gather accurate
information about the present condition of the aquifer and to
construct a computer model that will help us predict the response
of the aquifer to future increases in water withdrawals. The
proposed study will give us a sound basis for planning water use
from the aquifer and for protecting it from depletion.

The key to the study is arranging adequate funding. As we
have explained in a number of meetings throughout the area served
by the aquifer, funds are needed from the local, federal, and
State levels for the study to be possible.

PO. Box 27687, Raleigh, North Carolina 27611-7687 Telephone 919-733-4064

An Equal Opportunity Affirmative Action Employer (—7 ( ( Z ( vQ )
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The Department of Natural Resources and Community Development
has contributed cash, test drilling services, and staff resources
to the study. Local governments have been invited to make cash
contributions to the study in proportion to the use and potential
use of the aquifer by each jurisdiction. The federal government
will match State and local government contributions to the study
dollar for dollar through the U.S Geological Survey.

If the study is to proceed, the USGS needs a letter of
commitment from each local government participant assuring
funding support by May 15, 1989. After receiving these letters
of commitment, the USGS will decide in May if there is sufficient
support to allow the study to begin on July 1, 1989.

As previously communicated to you, the suggested
proportionate share of the study allocated to Onslow Co. Area is
$15,300 for each year during the three year extent of the study.

I hope that you can participate in this important partnership
effort with the USGS and NRCD. If you have any questions about
the study, please contact me or Mr, David Crawford of the
Division of Water Resources, oOr . Jim Turner of the USGS at
(919) 856-4510.

Sincerely yours,

John N. Morris

46 7o 67[ wolbtn wuse: #0% shaie oF Ous o —atea Yonds
/3
= 638

056S Arsipes § by 7 m“/? 88.






SEA LEVEL

WATER FAGCT SHEET

FEET A

CASTLE

Underlying
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U.S. GEOLOGICAL SURVEY, DEPARTMENT OF THE INTERIOR

REGIONAL STUDY OF THE CASTLE HAYNE
AQUIFER OF EASTERN NORTH CAROLINA

A" FEET

Overlying Aquifers

1500

10 20 MILES
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| |
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Q-0

Aquifer containing saltwater

. Confining unit

Figure 1. Hydrogeologic section through the eastern part of North Carolina.

WHAT IS THE CASTLE HAYNE AQUIFER?

The Castle Hayne aquifer is an eastward sloping
and thickening wedge of limestone and sandstone (fig.
1), which is located in a 12,500 square-mile area in
the eastern part of North Carolina (fig. 2). The
Castle Hayne aquifer is the major source of freshwater
for much of coastal North Carolina, and, in many parts
of eastern North Carolina where the aquifers
underlying the Castle Hayne contain saltwater
(fig. 1), it is the only source of freshwater. The
Castle Hayne also is the most productive aquifer in
the State; more water is pumped from it than any other
single aquifer, and maximum yields of individual wells
are greater than yields from wells tapping other
aquifers. Over 100 million gallons of water per day
are withdrawn for municipal, industrial (including
mining and quarrying), and irrigation uses. Well
yields commonly range from 200 to 500 gallons per
minute, although yields have been known to exceed
2,000 gallons per minute.

The freshwater and saltwater parts of the aquifers
in eastern North Carolina are shown in figure 1.
Saltwater is defined as containing more than 250
milligrams of chloride per liter of water, the limit

used as a drinking water standard by the U.S.
Environmental Protection Agency. The Castle Hayne
aquifer is filled with water that contains less than
250 milligrams of chloride per liter in the freshwater
area and with water exceeding that concentration in
the saltwater area. Throughout extensive areas,
freshwater is found in the upper part of the aquifer
and saltwater is found in the lower part.

REGIONAL AQUIFER STUDY

A regional study of the Castle Hayne aquifer will
provide definitive information on the declines in
water levels and of saltwater intrusion in the area.
Ground-water withdrawals from the Castle Hayne aquifer
are regulated by the State of North Carolina in part
of the region. A better understanding of the
hydrology and the ground-water resource potential of
the aquifer is. necessary for effective management.
The U.S. Geological Survey, the North Carolina
Department of Natural Resources and Community
Development, and several counties and municipalities
are considering a cooperative study in order to better
understand the aquifer. This paper summarizes some of
the water problems that have been identified in the

SEA LEVEL
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Figure 2. Areal extent of the Castle Hayne aquifer.

Castle Hayne aquifer and outlines how an aquifer study
can provide useful information for better management
of this and other major ground-water resources.

Water-Level Declines

Some areas in eastern North Carolina have
experienced a lowering of water levels owing to
ground-water withdrawals in the Castle Hayne aquifer.
For example, withdrawals of as much as 65 million
gallons a day from the aquifer have caused water
levels to decline at least 125 feet at a mine near
Aurora. Water levels in a well near Morehead City in
Carteret County (fig. 2) have gradually declined about
2.5 feet from 1976 to 1986 as a result of withdrawals
by several water-supply systems in that area. Water
levels, which are lowest in July and August and show
recovery beginning in early September, are affected
primarily by ground-water withdrawals from the Castle
Hayne aquifer during the summer tourist season.

Saltwater Intrusion

Saltwater intrusion is a major concern to water-
system managers in coastal areas, and saltwater has
intruded into the Castle Hayne aquifer in some areas
of the North Carolina Coastal Plain: at a mine near
Aurora; in some water-supply wells at the U.S. Marine
Corps’ Camp Lejeune (fig. 2); and in the public water
supply during the summer tourist season in the Town of
Wrightsville Beach on the southern coast (fig. 2).
Saltwater can be drawn toward pumping wells from at
least one of the following sources: (1) from
underlying aquifers that contain saltwater in a
process called upconing, (2) from nearby estuaries,
and (3) from the Castle Hayne aquifer itself, owing to
the lateral movement of saltwater from within the
aquifer.

Saltwater intrusion into well fields is of primary
concern where freshwater occupies the upper part of
the Castle Hayne aquifer and saltwater is in the lower

part. An increase in chloride concentration owing to
the upconing of the saltwater in the lower part of the
aquifer can occur in deep wells that penetrate to only
a short distance above the saltwater. An increase in
incidents of saltwater intrusion can be expected as
development continues and more ground water is
withdrawn.

Regulation of Ground-Water Resources

About 2,500 square miles of the study area was
designated in 1968 by the State of North Carolina as
the State’s first and only (1987) capacity-use area in
response to concerns about the effects of ground-water
withdrawals from the Castle Hayne aquifer in a mining
area near Aurora. A capacity-use area is defined as
an area where the use of water resources exceeds, or
threatens to exceed, the renewal or replenishment of
the resource to the extent that regulation is, or will
be, needed. All or parts of eight counties are
included in this capacity-use area (fig. 2) where
permits are required to withdraw more than 100,000
gallons per day of ground or surface water, and for
construction of any wells other than those for
individual domestic water supplies.

PRODUCTS OF THE AQUIFER STUDY

Products that result from the regional study of
the Castle Hayne aquifer will be useful in
understanding and managing the ground-water resource.
A series of hydrogeologic maps that show the altitude
of the top of the aquifer, location of saltwater in
the aquifer, aquifer thickness, aquifer
transmissivity, and confining-unit thickness will be
useful to water-systems managers, well drillers,
irrigators, and property owners in planning and
constructing water wells and test holes. The history
of ground-water pumpage can be compared with
historical water-levels in the aquifer. These
hydrogeologic, pumpage, and water-level data can be
used to develop estimates of aquifer and confining-
unit hydraulic coefficients and to develop a ground-
water flow model for the Castle Hayne aquifer. The
model will increase the understanding of the ground-
water flow system and also can be used to assess
various ground-water development scenarios for the
entire Castle Hayne aquifer.
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City, county +.
to cooperate
in water study

By MIKE DART
City Editor

The Jacksonville City Council
authorized the city Tuesday night to
participate in a study of the area’s
groundwater supply.

Jacksonville and Onslow County
officials have pushed for the study
because the groundwater supply
they share is declining.

The council approved the city
taking part in the study after City
Manager James E. Caldwell said a
U.S. Geological Survey official had
told him and County Manager Rick
Leary that U.S.G.S. workers could
begin the study by the new year.

“They probably won’t actually
begin it untii November or De-
cember,” Caldwell said after the
council’s Tuesday night meeting. “It
might even be the first of January.”

But they can begin the paperwork
immediately, he said.

County Clerk Belinda Formyduval
said the Onslow Board of Commis-
sioners approved participating in
the study about three meetings ago.
No further action should be required
unless questions arise, she said.

The 24-month study will cost about
$200,000, most of which will be paid
by the federal government. The city
will pay up to $35,000 over three
fiscal years, $7,500 of it this fiscal
year. The county would be re-

sponsible for a like amount. Jones
County would pay about $5,000 for -
the small portion of that county that
would be studied.

In recommending that the city
participate in the study, Caldwell
said he and the city’s utilities
director, A.F. McRorie, feel “it is
going to be critical to us to know
where to locate wells in the future.”

The city has been experiencing a
lot of drawdown, he said. This
drawdown is the lowering of the
groundwater level due to pumping
from wells.

Locating wells in the best loca-
tions will help keep the city from
“having to lower the pumps every
year or every other year,” the city
manager said.

In other business:

* Caldwell said the state De-
partment of Transportation has
approved the lowering of the speed
limit on the newly widened and
improved section of Gum Branch
Road from 55 to 45 mph. “As soon
as construction is completed, the
signs will be erected,” Caldwell
said.

* The council accepted owner-
ship of, and agreed to maintain,
water and sewer lines at Triangle
Plaza Mobile Home Park.
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-assessment of the hydrogeoﬁogic framework that was developed during Phase 1.

WORK TASK VI Continue preparation of GIS dataset and coordination w1th Camp
LeJeune GIS system. : !

WORK TASK VII '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. Design grid for modeled area and determine boundary conditions.

b. Discretize appropriate maps of aquifer and confining-bed
characteristics (such as structure tops, thicknesses, hydraulic
conductivity, potentiometric surfaces, etc.).

c. Develop a steady-state digital model for unstressed (pre-pumping)
conditions and a transient model simulating the stressed conditions
through present time.

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 potentlal for contamination--Camp

' Lejeune Marine Corps Base, North Carollna






The proposed titTe for ihe,repdrt is: "Seismic Sub-Bottem Profiles of the

New River at Camp-Lejeune Marine Corps Base, North Carolina."

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

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

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.

WORK TASK ITI Drill test wells and collect data needed to determine and
confirm 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 potent1a1, and conduct1v1ty surveys best suited to data
" needs. :

- WORK TASK III Analyze geophysical logs.

a. Ana]yze the geophysical and Tithologic logs to 1dent1fy depths to
aqu1fer un1ts and confining beds. ;

b. Construct cross sections to determine the lateral extent of aqu1fer
units and conf1n1ng beds.

WORK TASK IV COnduét aquifer tests on new and~existing'wells to determine
- hydraulic properties of aquifer unit(s) and confining beds. -

WORK TASK V Based on new findings, refine and-edit the nreliminary
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S . AN APPRAISAL OF THE GROUND-WATER RESOURCES OF . - e
— THECAMP LEJEUNE-MARINE_CORPS BASE, N.C. — - —

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

Phase 2 will extend over a two-year period and will be devoted to geophysical
surveying, construction of a Graphical Information System (GIS) dataset, test
drilling, and the collection and analysis of additional water quality,
hydrogeologic, and aquifer hydraulic-parameter data. The work tasks

will be divided into two subphases, 2a and 2b. Phase 2a will be a geophysical
survey and GIS phase, and Phase 2b will be a drilling, testing, GIS, and data-
analysis phase. At the end of Phase 2a, a data report describing the

results of the geophysical survey will be prepared. The report will include
cross-sections based on the results of Phase 1 and the geophysical survey
results. During the third year of the study, or Phase 2b, well-drilling and
geophysical logging of wells will be completed, analysis of the geophysical
Togs will be completed, editing and refinement of the preliminary hydrologic
framework developed during Phase 1 and 2a 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.

Sub-be 1
PHASE 2a Grs

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

WORK TASK I Continue examination of existing data, establish new cross sections,
and make revisions in the Phase I report as necessary.

WORK TASK II Plan and execute a gedphysical survey of the New River, using
seismic sub-bottem profiling. The survey will be designed to extend the cross
.sections that can be drawn using existing well data.

TWORK;TASK III Initiate GIS database to be_used in generating the dat} grid for
 the model. Coordinate database generation_with The Camp Lejeune GIS system.

“a. Learn GIS. -
-b. Prepare preliminary data sets.

VWORK'TASK IV Prepare report on the results of Phase 2a investigations with
appropriate illustrations and data tables. This will be a data report that
descibes the results of the sub-bottom profiling geophysical survey.






e udy at" tha~§nclosur¢.i‘
UsSGS lctttt*nra daseribod holow._“g

B

yields were discussed during the April 16th meeting and are

e , ~ One snlﬁtiﬁn-tc\iﬁpteying well -

to require well logs to be cospleted during \ull
drillinq i“,‘ “logs be used by the well construction contrac—*
tor in.setting the depths of the well screens. . To accomplish = .
this, cn:'j* onltrgction centraet qpl%%ﬁi:ations may havs“<

For ina”,qvggeanCc: (Coda 40), “Problems uith reduced well

: ; ! xpe :-‘%f?a hydrogoc
in interpr tihqithe qeopbysical logs 'in a short time frame to
aveid well comstruction contract dalays in finishing the well. . =
The" Uscl*bii‘“antlwln ‘Raleigh have indicated thay could provide:
such tschnzﬁllklsniltanct in a Csohour turn nround‘a!ter rccoivinq

& th long-t.r- benottts t0 be gataod by requiring .
;inout on the feasibility of
cedure in" £ you think it is feasibdle,
ith USGS to dovalop a sqt,cf .tandagd tpocificatton:
sical ‘logging 't ; .







iMr. Alexander, EnvEngr, FAC,
/M. Ballentine, 29 Mayl987







UNITED STATES MARINE CORPS
Marine Corps Base -
Camp Lejeune, North Carolina 28542-5001

7000
COMP-B
13 :0ct 87

FIRST ENDORSEMENT on AC/S FAC Memo 7000 FAC of 24 Sep 87

From:
A 16 Jos

Subj:

Deputy Comptroller, Marine Cdrps Base, Camp Lejeune
Assistant Chief of Staff, Facilities, Marine Corps Base,
Camp Lejeune '

FUNDING TRANSFER TO U. S. GEOLOGICAL SURVEY ADDITIONAL FUNDS
FOR GROUNDWATER SUPPLY STUDY PHASE II

l. Returned without action.

2. Upon receipt of the request and based on telephone conversation
with Base Maintenance, Mrs. Brown, Fiscal Year 1987 Pl funds were not
available to fund the requested $12,000.

-

M. E. EASON






+ OPNAV 5216/144A (Rev.8-81) 5 : DEPARTMENT OF THE NAVY

S/N 0107-LF-052-2320

DATE:

FROM:

TO:

SUBJ:

Encl:

Memorandum

SEP 2 4 1987 Fac

Assistant Chief of Staff, Facilities, Marine Corps Base, Camp
Lejeune :
‘Assistant Chief of Staff, Comptroller

FUNDING TRANSFER TO U. S. GEOLOGICAL SUkVEY ADDITIONAL FUNDS
FOR GROUNDWATER SUPPLY STUDY PHASE II

(1) USGS 1ltr dtd 21 Sep 87 w/encl
(2) NAVCOMPT form 2275 dtd 10 Apr 87

1. Request funds in the amount of $12,000 be transferred to
the U. S. Geological Survey, Raleigh, North Carolina.
Remaining FY-87 P-1 funds which were provided by HQMC should
be\used for this transfer.

2. FY-87/88 work to be accomplished in Phase II (a) of the
study is shown in enclosure (l1). Total budget for Phase II
(a) is $124,000; $112,000 was transferred per enclosure (2).
The additional funds will provide for geophysical surveys
and data collection for input into the LUMS data base.

32. The U. S. Geological Survey administrative contact is
Mrs. Nancy Williams, FTS 672-4510. Our POC is Bob Alexander,

extension 3034.
aéx.s TON

Acting

Copy to:
BMO
EnvEngr






United States I)eqsaxﬂnmmem1t:¢£f the Interior
GEOLOGICAL SURVEY

Watewr Reascuraes le.-l;ca
P.O. Box 2837

Raleigh, NC 27602
{919) 856-4791

Septehbetlli. 1987

Mr. Robert E. Alexander
Assistant Chief of Staff, Facilities

Marine Corps Base
Camp Lejeuns, North Carclina 28542

Dear Bob,

Enclosed, as you requested Septexber 18, 1987, i= the ravised veraion
of the funding projectiona for the U.S. Gaological Survay ground-water
study. The revisions include an accounting for raal costs of support
services, increases in the cosat of doing business, and two alemaents not
sccounted for in the earlier projection:  geophysical survays and GIS.
If you have any questions sbhout these projections, please call. s ¥

Sincarely,

‘-[:::::>fve§ - _f—{:;q ,\;:g;

Douglas A. Harned
Hydrologist

Epdlosure“ By P i R oA R

" DAB/ER







9/21/87
' FUNDING REVISTONS FOR U.S. GEOLOGICAL SURVEY GROUND-WATER STUDY

Buvised Phase Ila aﬁd IIb

G R

Original  April 1987-March 1988 April 1988-March 1989 Revised
ath (a)" 27 kh) atb

Construction and equipment:
~~Wall drilling, -construction, Jod
sampling, and testing $115,000 $ 11,000 .$‘ 75,000 $ 86,000

=-Water sampling safety .
- Geophysical logging = 10,000 7,000 ) 12,000 19,000
. Geophysical surveys — . 10,000 . 3,000 13,000
Laboratory services 20,000 5,000 . 15,000 20,900
GIS training, data set: - 8,000 4,000 12,000

Dat.a collection, mlysis, : . F e
* interpretation, and raport : : : ' Vo

. . preparation 80,000 48,000 LR R T R
Suppozt services (computer, i . R
gupport peraomnel) - 32,000 28,000 - 80,000 : & &

. 'Y Bt
QA #
A PR

. Total : $228,000 $124,000 . $189,000 $313,000
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ORDEH FOR WORK Ah‘lD SERVICB—NAVCOMPT FORM 2276 (REV. 8-81) sm 0104-LF-702-2751 Page 1 of
i i : :

Raleigh, NC 27602;2857 Lo oo o_ma- L b - Marine Corps Base

; . Page:
A A 2. DOGUMENT NUMBER '
1. Zg:‘soo;.%g rls;rusz gEo zo_lt_::gE& gals % ggnﬁuunsmts BASIS om.v AND IS sus.nsc-r TO THE . M%?O 5 87P000010
& REFERENCE NUMBER 4. FUNDS EXPIRE ON 5. WORK coam.enon DATE | 6. DATE PREPARED 7. AMENDMENT NO.
i : : 3 ; Sep 8_9 - 10 Apr 87 NEW
8. FROM: Commranmding G'enm; e S, ok 9. FOH DETAILS CONTACT:
Marine Corps Base - - . - 4.l *Mr. Bob Alexander
Camp LeJeune, North Carolxna 28542 ‘PTS: 676-3034/5925 <
i -
10. TO: ,— T e ey MAILBILLINGSTO T
: " U. S. Geological Survey ! i Accounting Division
e ~P. O. Box 2857 » %, .-: . .t f -Comptroller Department

L e s SRR .Camp Lejeune, N.C. 28542
12 Lol .1 e o ACCOUNTING DATAI TO BE CITED ON:RESULTING BILLINGS e SR e 3.
A, B.APPROPRIA- |C. SUB- D.08J. |E. BU. ol | Sl B | B - SRR T o Lo CER e |
IACRN| TION HEAD CLASS | CONTROL | SA AAA T PAA COST CODE AMOUNT

Taseael S5 T R SRR B B T L 3y
g

1771106 2720 00 -§7001 ¢ - 467001 2b 000000 4-'vz3 2084 23100 $112,000

> hee

TOTAL THIS DOCUMENT | S112,000

.
M. cumuLATivE ToTAaL | 2112,000
13.

THIS ORDER IS SSUED AS A EPROJECT ORDER D AN ECONOMY ACT ORDER AND IS TO BE ACCOMPLISHED ON A D FIXED PRICE

COST REIMBURSEMENT BASIS. WHEN THE FIRST BLOCK IS CHECKED, ‘THIS ORDER IS PLACED IN ACCORDANCE WITH THE PRO-

VISIONS OF 41 U.S. CODE 23 AND DOD DIRECTIVE 7220.1. THE FOLLOWING SUPPLEMENTARY ITEMS ON REVERSE ALsO APPLY
AND ARE AN INTEGRAL PART OF THIS ORDER: 1,2,3,4,5,6,7,9 :

14. DESCRIPTION OF WORK TO BE PERFORMED AND OTHER INSTRUCTIONS

- 2 »:" .- 10y SRt pESS s Ty - . s e o

Funds authorlzed for an appralsal of the Ground-water Resources of Marine

Corps Base, Camp E“jéune, NC 1n accordance with the attached pro;ect
proposal., ke % : L

R o o - 5 B ¢ s - R Y . o
% % P2 5 -

Funds authorlzed w111 not be exceeded w1thout ptlor approval of thlS
Headquarters. 3

THE WORK OR SERVICES REQUESTED.

.t Clalllth is i doiia

p - "..'.l.-: Y, e B R , & hY T
2 sl "'Blj-nd mPY '.lb. it g AL e Tl D 281 0 .
Base Fiscal (FOB) : e
Base Maint, (FA 23)

L5 : - : .

2 3%TN50 s UL DT u—.-AC/S Facilities 'w- Woasianos lrue sop o aeiunpnd 2
s O = voovdsurindnven N 72 helr s LALBUNT EERGSINNTETE et 07 n9ind Tl i gnissive
Avive i Gmeeinied AT O onndanT., _ 20 sitsia; il gLl JENTIDA WNS2IDs ol SlitendnTans
- .:l -4 3. 'n’-”'-oﬁ 2
Request acceptance by 51gn1ng block 16 below and return1ng to al

Commanding General,'attn-“ AC/S Comptfbller, MCB, Camp Lejeune, NC
23542_5001 Sespient. 7, S L : " . i
ZEROHIIIN IR ISTAIND 268 :22.‘..’ U SREEDTIISS o) SeddlTITSIIT S° SrL LAt ILEET s W EaS .
betesz it lnage senu xed WAIRONT 5. 30U DS JonnICTIYE T e Leiimadie el simanicy i orEy T
' ; . S B deod i

CLasusans 1 temreteg of M Erai3so :)a" TR isA Amonnsd i o msnaz'.:'r.,_ Bauslg o umm .:xT‘<

) ' L lrivyerodl
18 T - £ = Amnomzmo OFFICIAL (NAME, TITLE AND snemvrune) -  DATE
1 CERTIFY THAT THE FUNDS CITED - dadL¥T0E oISl 32 meinu =AA x:*'wcc..'uu w43 x.-mr'n s StaiomA: 2 s :
AREPROPERLY CHARGEABLE FOR : v

:Rec3 BERKENHAM, MAJ, USMC, DEP coup.« sems ] - 10Bpr8

16.

THIS ORDER IS ACCEPTED AND THE _
WORK OR SERVICES WILL BE PRO- e T b %
VIDED IN ACCORDANCE HEREWITH. .} a0~ ~9temmrc a2y 12

ACCEFTING OFFIGIAL (NAME, TITLE AND SIGNATURE) : : . - DATE

- iTRAINARTLIRE ¢ IR STTIMAST TIMCE VAR







o - FAC
0CT 0 8 1987 | i .
fnvironmental Engineer

hSSis stant Chiet of gtaff, Facilities, Marine Corps Bbase, Camp
Le¢ jeune -

»

YRIP REPCRT HEETING WITH LANTDIV AND ENVIRONMIDNTAL SCILEMCE
AND “NCINJE\ING, INC. REGARDING INSTALLATION RESTORATION
PROGRAlIl 16 STPTEMBER 1987 '

l. From LANTDIV, Code 114: r. Rakowski, iirs. darnette, Mr.
Wallmeyer. ;

¢ Mr. Gregory, Kr. Geden, Mr. ¥arrell.

3¢ Mr. Alexander. :

1

»
L,

From
rom

C
.

]

-

MOD
HOs &

J

2. The Purpose of the Mee eting: To review the Installation
Resctoration Program status, specifically to review the
proposed remedial actions for the Hadnot Point grcocundwvater
»roblems and toc examine data collected to date on the
remaining 22 contaminated sites aboard Camp Lejeune

3. A summary of the Hadnot Point groundwater prohlen
icllows:

@s- In the sha i aquifer 15 volatile Organic compounds
(VOC) have been 1Lent1fxed- the four most seriocus compounds
violate recommended State angd EPA standards.

De Two large plumes have been identified in the shallow
aguifer. Cne includes a portion of the industrial arca
between building 1700 and the Burger King extendinc fromn
ilolconb Boulevard to Louis Street. The second includes the
area from the fuel farm on Ash Street northeastwvarda to Sneads
erry Road and iron Holconb Boulevard to Louls Street on the
Southlieast.

- Une of the most significent issues currently beinc
aiddressed is the issue of "how clean is clean®. HNeither
Stat2 nor ILPA standards are clea rly defined although tortn
Larolina has provided¢ their Maximum Contaminant Ll"its for
seven of the problem pollutants. (Note: State of North
Carolina iz proposing revised standards. We should get thesc
and comment as nezded,)

ds Recent deep well monitoring has identiitied an adci-
Lional contaminent, methol cthy) kctone (MEK), in the decs
a~u*£~r. This new data will compouné the problem ¢f icenti-
ving groundwvater treatment options for the decp aquifer
cause

B L 5,
otticr pollutantes identified to ca

e
|

K 1o not treatod with thu same methods as

t i
-~ Ciag

N>







- subj: TRIP REPORT MEETING WITH LANTDIV AN

AND ENGINEERING, INC., REGARDING IN
PROGRAM 16 SEPTEMBER 1987

D ENVIRONMENTAL SCIENCE
STALLATION RESTORATION

€. ESE described a tentat

\

|

|

|
ive list of short and long term (i:)
remedial options to be presented in a report in a comparison
of effectiveness and total cost.

|

f. Groundwater treatment options cutrently being

examined will cause additional environmental emissions
through one or all of the following medias

--Sewage treatment plant
--Air emissions

—-Packaged vOC for hazardous waste disposal off base CZD
9. We recommend pullin

eight contaminated water su
area, leaving them availabl

g the pumps and equipment at the P h
PPly wells in the Hadnot Point / r
e for sampling only, '

4. An estimated é&hé&ﬁiéfdf“éVEnts for the Hadnot proint

groundwater problenm includes: ey ?%
4. ESE will send a draft Remedial Investigation/

b. We will review the
a final draft.

report ASAP and return to ESE for

€. Upon revision, we will send the
and EPA (estimated in mid November
30 day period. Some time within t

briefing will be held here at Camp
EPA officials.

report to the State

) for their review over a
hat 30 day period a

Lejeune with the State and.

. i

Se Regardihg the other 22 1

de

Ve recommend discontinuing work at nine sites
the lack

due to
of documented contamination orf any significan

Cel

b. We recommend doing a Risk a
determine if additional contaminant
environmental problens.

nalysis at six sites to
s exist and/or are causing

€. We recommend continued monitorin
clean up opticns at seven sites an
order for the ESE contract to produce a report regarding the
findings at these sites. This feport should be available at
the end of the second quarter Fy-§g.

g and development of
evelopment of a change
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TRIP REPORT MEETING WITH LANTDIV'AND ENVIRONMENTAL SCIENCE
AND ENGINEERING, INC., REGARDING’ INSTALLATION RESTORATION
PROGRAM 16 SEPTEMBER.1987. Vo

6. I have discussed these findings with Mr. Hubbel, CMC LFL,
and he feels that MCB and LANTDIV should discuss the release
of some of this information to the public in accordance with
the superfund amendments. We will need to review these
regulatory requirements for public involvement with the JPAO
and develop a‘cooperative effort in light of these rules and
the possibility that Camp Lejeune sites could be named to the
EPA National Priority List.

R. E. ALEXANDER

Copyi kO | - &Y Th
JPAO iy th poten s
SJA ; e ind
NREAD

PWO

BMO

&i

tae redieion v Il =cussod







United States Department of the Interior
GEOLOGICAL SURVEY

Uater Reascurcas Divisian
P.O. Box 2857

Raleigh, NC 27602
{919) 856-4791

September 21, 1987

Mr. Robert E. Alexander
Assigtant Chief of Staff, Fecilities

Marine Corps Base
Camp Lejeuns, North Carolina 28542

Dear Beb,

Enclosed, as you requestad September 18, 1087, iz the ravisad veraion
of the funding projections for the ¥.3, Geological Survay ground-water
study. The revisions include an accounting for raal costs of support
services, increases in the cost of doing business, and two alements not
sccounted for in the earlier projection: geophysical surveys and GIS.

I€ you have any questions about these projections, please call.

Sincerely,
O PR

Douglas A. Harned
Hydrologist

" Enclosure 4'h 5 5P e o

DAB/ER







FUNDING REVISIONS FOR U.S. GEOLOGICAL SURVEY GROUND-WATER STUDY

Revised Phase Ila and YIb

9/21/87

Original April 1987-March 1388 April 1988-March 1989 Revised
ath 4 (a) (b) atb
Construction and equipment:
--Wall drilling, construction, ‘
sampling, and testing $115,000 $ 11,000 $ 75,000 $ 86,000
--Water sampling safety
equipment S g 3,000 3,000 4,000 7,000
Geophysical logging _ 10,000 7,000 . 12,000 19,000
Geophysical surveys . - 10,000 : . 3,000 13,000
Laboratory services 20,000 5,000 © 15,000 20,900
GIS training, data set - -- 8,000 4,000 12,000
" Data collection, analysis, ; :
interpretation, and raport
preparation w F 80,000 48,000 4 43,000 96,000
Support services (computer, : : g
gupport peraonnel) - 32,000 - 28,000 60,000
Total ; i $228,000 - $124,000 $189,000 $313,000
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ORDER FOR WORK AND SERVICES-NAVCOMPT FORM 2275 (Rev 881) . a/Nol0eLF-702.2781 Pago 10f p...
| Rt YT S AR TR 2R DA ASLE SABS oMLY AND 8 SuBLEGT Yo TS R s staot0
3. REFERENCE NUMBER : 4. FUNDS EXPIRE ON 5. WORK COMPLETION DATE 6. DATE PREPARED 7. AMENDMENT NO. |
i Sep 89 10 Apr 87 NEW
s FRow:  CONMENGing Gemeral . . . . + _ |9.FOR DETAILS CONTACT:
‘Marine Corps Base - .- 4. _"Mr. Bob Alexander
Camp LeJeune, North Carollna 28542 FTS: 676-3034/5925 :
o
10.T0: r i S A S R £ 7 MAlLBlLLI’NGS 1O - s
U. S. Geological Survey : Accountlng Div1szon
uic ~P. 0. Box 2857 ex T > .4, ..« . .. .t -Comptroller Department
Raleigh, NC 27602-2857 SR e e :n~-;iuarine Corps Base
5. SR St Lo g ~..Camp Lejeune, N.C. 28542
L § i3
12 . .« " ACCOUNTING DATA TO BE CITED ON:RESULTING BILLINGS . ™. - .:  *.
A. B.APPROPRIA- |C. SUB- D.084. |E. BU. Fo PR A . SRR B o LS
IACRN| TION HEAD CLASS | CONTROL | SA AAA TT PAA COST CODE AMOUNT
1771106 2720 400 47001 § - 467001 2p 000000 ’.-'r23 2084 23100 $112,000
- : . . TOTAL THIS bocumenT | S112, 000
M. ’ cumuLaTive Totar | 2112,000
13.

THIS ORDER S SSUED AS A E PROJECT ORDER D AN ECONOMY ACT ORDER AND IS TO BE ACCOMPLISHED ON A D FIXED PRICE
E COST REIMBURSEMENT BASIS. WHEN THE FIRST BLOCK IS CHECKED, ‘THIS ORDER IS PLACED IN ACCORDANCE WITH THE PRO-
VISIONS OF 41 U.S. CODE 23 AND DOD DIRECTIVE 7220.1. THE FOLLOWING SUPPLEMENTARY ITEMS ON REVERSE ALSO APPLY

AND ARE AN INTEGRAL PART OF THIS ORDER: 1,2,3,4,5,6,7,9
14. DESCRIPTION OF womc TO BE Peasonmso AND OTHER ms*rnucﬂous
Viaae A ey :' AR rers 3 P . - T sy e

Corps Base, Camp Lejeune, NC 1n accordance w1th the attached pro;ect

Funds authorlzed for an appralsal of the Ground-Water Resources of Marine

VIDED IN ACCORDANCE HEREWITH. ...} 2w ~Atsnmrawe - 24 L g A CTRASY3RT3E v IR STTTMAST TIMCL VAR

proposal. o e : : LIRL SER LS :
Funds authorlzed w111 not be exceeded w1thout prlor apptoval of th1s
Headquarters. :
ARG A S S v wall v e SR AR T Ul efUB e
4 o S Dkt Lt Blind CQPY '1b' WEResty a0 Sonre: o USROS i, © JRRRNS
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28542-5001 - SRR 175 PR LETIR J T
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15. T ) AUTHORIZING OFFICIAL (NAME, TITLE AND sncm\runa : DATE
1 CERTIFY THAT THE FUNDS CITED L e D€ 12085304 31 T2i0Lg TA A CONNSGS AR 44 V':mr'n s mucu.A 2 .
ARE PROPERLY CHARGEABLE FOR o 4
THE WORK OR SERVICES REQUESTED. R.- J. HERKENHAM. MAJ, USHC, DEP COMP. B mt, 10Apré€
16. —ACCEPTING OFFICIAL (NAME, TITLE AND SIGNATURE) DATE
THIS ORDER IS ACCEPTED AND THE | ' : s ok
WORK OR SERVICES WILL BE PRO- ol






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.






-

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.

WORK TASK IIT 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.

e. 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. s

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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Mr. Wallace E. Venrick, P.E.

Branch Head

NC Department of Human Resources
Division of Health Services

P.0O. Box 2091 '
Raleigh, North Carolina 27602-2091

Re: REVIEW OF DRAFT GROUNDWATER
" SUPPLY STUDY: PHASE I

. 3
5

e

Dear Mr. ytntiek:

As discussed between Mr. Mike Bell of your Greenville o£f1ce and
Mr. Alexander, Marine Corps Base, Camp Lejeune, on 23 July 1987,
we are forwarding this draft report for your information and
review. As you know, we have been pursuing a detailed study of
Camp Lejeune's groundwater supply and contamination issues in
order to manage the water supply needs through the 1990's. This
re @rt provides preliminary information upon which to develop .
her groundwater studies by the U. S. Geologinal surVey. v

We would greatly appreciate any suggestions oteai ’that you may :
have regarding the information in this report. Please contact Mr.
Bob Alexander, Marine Corps Base, Environmental Engineer, (919)
451-3034 if you desire further details.

Respectfully,

K. J. RKIRIACOPOULOS
Lieutenant Colonel, U. 8. Marine Corps
Facilities Management Officer
By direction of the Commanding General

Blind copy to:
EnvEngr <——
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Encl: (1) ESR Study of the Potable Water Systems at the MCAS New River and
Camp Geiger

1. Enclosure (1), the ESR, is forwarded as a preliminary study report.
Please review the contents carefully, particularly Attachment B, and address
comments and questions to Mr. J. J. Harwood, AUTOVON 565-2930.
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Commanding General, Marine Corps Base, Camp Lejeune

ENGINEERING SERVICE REQUEST TO STUDY THE WATER SYSTEMS AT THE
MCAS NEW RIVER AND CAMP GEIGER

(1) ESR Study of the Potable Water Systems at the MCAS New River and
Camp Geiger

1. Enclosure (1), the ESR, is forwarded as a preliminary study report.
Please review the contents carefully, particularly Attachment B, and address
comments and questions to Mr. J. J. Harwood, AUTOVON 565-2930.
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ENGINEERING SERVICE REQUEST
TO STUDY THE POTABLE WATER SYSTEMS
AT THE MCAS NEW RIVER AND
CAMP GEIGER, CAMP LEJEUNE, NORTH CAROLINA

MARCH 1987

ENVIRONMENTAL QUALITY BRANCH
UTILITIES, ENERGY, AND ENVIRONMENTAL DIVISION
ATLANTIC DIVISION, NAVAL FACILITIES ENGINEERING COMMAND
NORFOLK, VIRGINIA  23511-6287

Prepared by:

J. J. HARWOOD, P.E.
Environmental Engineer

Encl (1)
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1. Introduction

The Marine Corps Base, Camp Lejeune, North Carolina, submitted an Engineering
Service Request for a study of the potable water systems of the MCAS, =
New River and Camp Geiger. Originally, each activity had its own water supply
wells, treatment, pumping and storage facilities. An emergency 8-inch line
connected both systems. A new water treatment and pumping plant was built at
the Air Station which now supplies water to both the Air Station and

Camp Geiger via the 8-inch emergency line.

2. Because of concerns about the reliability of the system, parts of which
are quite old (1940 era), equipment and operational problems, and the need for
a reliable system that w111 support present needs and future expansion plans,

a complete system study in accordance with the Navy water pipe rehabilitation
guide is needed (Attachment A). The five steps of the study are:

a. Site visit to collect data and make preliminary tests.

b. Hydraulic Analy31s to identify improvements that are needed assuming
the existing system is in usable condition.

c. Contracted field examinations to identify parts of the system which are
not in usable condition.

d. Design of system improvements from b and c.
e. Two part construction contract to install the designed improvements.
(1) To replace valves and inspect pipe

(2) Replace pipe (if needed), and construct recommended system
improvements.

3. Step a - Site Visit by Mr. J. Harwood, Code 114 was in April 1986.

This is a report of Steps a and b and it makes recommendations and
provides cost estimates and scopes of work for Steps ¢ and d which are to be
accomplished by contract. Plans and specifications for Step e will be done by
Step d.

The report covers operational and hydraulic equipment problems and makes
specific improvement recommendations for adequate water flow, pressure and
storage for present and future, normal and fire protection needs. It also
addresses problems common to aging water systems.






4, Details

Operational and hydraulic equipment problems =

a. Each system, Camp Geiger and the Air Station, have two elevated water
storage towers. The new Air Station treatment and pumping plant is located at
the Air Station near Camp Geiger. Treated water is pumped into lines going to
Camp Geiger in one direction and the Air Station in another. Apparently,
there is insufficient pumping capacity to fill the Air Station and Camp Geiger
tower at the same time during periods of high water usage. The lines to the
Air Station must be closed to fill the furthest Camp Geiger tower (STC 606).
Water is still stored in a Camp Geiger reservoir and pumped into the system
when needed to augment the Air Station pumps, and for emergencies.

b. Other reported problems were insufficient fire protection in the MOQ
area; keeping the chlorine residual at the MOQ reservoir; insufficient fire
protection for Hangar 840; the pumps at Camp Geiger loose their prime if the
water level in the Camp Geiger ground storage reservoir gets too low;

Camp Geiger elevated tower STC 1070 overflows before tower STC 606 fills
unless the STC 1070 valve in the tower feed line is throttled; and much of the
system is old and felt not to be reliable.

c. Recommendations to provide deluge sprinkler water supplies for
Hangar 840 were also requested.

This report will provide specific recommendation that address these
problems and improve the system to support present needs and future planned
expansions.

5.

a. Information about population, water consumption, future plans and
operation and facility problems were gathered during the site visit in
April 1986. Preliminary tests to determine the condition of the pipe
interiors were made and the following "C" factors were measured
(enclosure (1)):

MCAS MCAVOY Road - between Campbell and Curtis; C = 119 (Good)

(This line was reported to have been previously cleaned by
"pigging") a

MCAS - MOQ Longstaff St; C = 111 (Good)
Camp Geiger D Street; C = 74 (Fair)

b. The results hold no surprises. The older Camp Geiger pipes are fair
and the newer, probably cement lined, and cleaned pipes are in good condition.






c. A Water budget (enclosure (2)) indicates:

Average demand = 896 KGPD
Expected usage = 630 KGPD -
Unaccounted for water = 266 KGPD

100 x 266 = 30 percent A good part of the 30 percent is probably
890 leakage. This would also be expected from
old parts of a water system:

6. a. A skeletonized computer model of the water system was made

(enclosure (3)). The two smaller pumps (enclosure (4)) at the existing MCAS
and Camp Geiger pumping stations were used, enclosure (5). A 48-hour extended
period simulation was made for a maximum day (2.5 x average water usage). The
results are graphically presented in Figure la for Tower STC 606. Note how
the Tower STC 606 empties. This agrees with the operating experience if the
Air Station is not valved off during Camp Geiger filling periods. A tower
emptying is unacceptable. Notice that it empties about 0700 hours and does
not recover during a maximum day of water usage.

b. A second simulation was made for the existing system using the large
MCAS pumps (enclosure (4)). The results, shown in Figure lb, also show Tower
STC 606 emptying.

7. Two schemes were analyzed by computer model to resolve the hydraulic
~problems. Scheme I uses both MCAS and Camp Geiger pump stations and Scheme II
uses only the MCAS pump station. Ecn

a. Scheme I - The computer model was improved by adding another 8-inch
PVC line from the MCAS pump station-—to Camp Geiger, connecting at the
Camp Geiger ground level reservoir, (enclosures (6a) and (7)). The flow rate
to the reservoir is controlled by orifice plate (enclosure (6b)). The MCAS
pump station was modified as shown in enclosure (8), and three new 6x8x18A
Aurora pumps with 15 1/4-inch impellers were installed at the MCAS pump
station, and two at the Camp Geiger pump station, (enclosure (9)).

b. Altitude values were installed at the towers and the high water levels
set at elevations of 168 feet for all the towers. The pumps were set to turn
on and off at the following tower water levels:

Tower " HWL LWL
MCAS Pump STC =310 168 162
Camp Geiger Pump STC 606 168 158

c. The two MCAS tank low water levels (LWL) were set at 162 feet to
provide adequate fire reserve stored in the tower. The LWLs were set at
158 feet on the two Camp Geiger tanks because there is not enough storage
capacity in the Camp Geiger elevated tanks for normal fluctuating operating
demands and fire reserve. The fire reserve for Camp Geiger will have to come
from the ground storage tanks. (Please see enclosure (10)).
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d. A 48-hour maximum day simulation was made for the improved system and
the results show that the tanks do not empty (figure (l-c and d)). The MCAS
pump operated for a total of 28 hours out of the 48, and the Camp Geiger pump
operated 15 hours. »

e. Enclosures (1la) and (11b) are excerpts from the 1983 and 1985
LANTNAVFACENGCOM fire protection surveys for the MCAS and Camp Geiger
respectively. They show that fire protection capacity overall is good except
for three locations at the MCAS. They are the MOQ area, Warehouse 3525 and
the 0'Club. The improved system model was used to simulate fire flows at
those and other locations of Camp Geiger and the MCAS. The results are
summarized as follows:

(FIRE FLOWS) SCHEME 1

Flow Resid Subtract Final
Location JCT GPM PSIG PSIG PSIG Comments
1. Hangar AS 4106 24 7000 61 - 61 g.t. 20 OK
2. CG Bldg 10 5 1500 60 - 60 g.t. 20 OK
3. CG BEQ 3 1 1500 59 - 59 g.t. 20 OK
4. TRL PK 7 1500 55 47 B l.t. 20 (1)
5. MCAS EM Club 33 1000 61 42 19 a.e. 20 (2)
6. MCAS 0'Club 16 1000 49 24 25 g.t. 20 OK
7. Cont. Fuel Tks 24 3000 61 170 S 1.t. 20 (3)
8. NCO Club 1000 (see encl (13)) 8. g.t. 200K
9. Officers Housing 1000 (see encl (14)) P g.t. 20 OK
10. Hangar AS 840 New pump REQ, see encl (16)
11. Warehouse 3525 New pump and RES REQ, see encl (15)

g.t. = greater than
l.t. = less than
a.e. = about equal

f. The NCO Club and MOQ are presently supplied fire flows and pressures
from reservoir AS 2002 and pump station AS 2003. These locations were done by
hand computations shown in enclosures (12), (13), and (14). The MCAS 0'Club
hand computations are shown in enclosure (20). Warehouse 3525 and Hangar AS
840 are remote and require flow and pressures above the capacities of present
equipment. They will require separate storage.tanks and booster pumps (please
see enclosures (15) and (16)).

Scheme II. For this scheme, in addition to improving the MCAS pump station
as shown in enclosure (8), the MCAS to Camp Geiger connection is a 10-inch PVC
line from the pump station connecting Camp Geiger near Tower STC 1070 and
south of Tower STC 600 (enclosures (7a) and (7b)). Altitude valves were set
the same as for Scheme I, and two Aurora 6x8x18a pumps were used in the MCAS
pump station. Towers STC 606 and AS 301 did not empty during a 48-hour
maximum day simulation (Figure le and 1f). The two MCAS pumps operated 17 and
13 hours respectively.







(FIRE FLOWS) SCHEME 2

Flow Resid Subtract Final =

Location JCT GPM PSIG PSIG PSIG Comment s
1. Hangar AS 4106 24 7000 62 ~ 02 . & 8% 20 0K
2. CG Bldg 10 5 1500 57 - 27. - gst. 20 OK
3. 'GG..BEQ 1 1500 46 - .46 g.t. 20 OK
4. TRL PK i 1500 54 47 Lo -dotts Y20 ()
5. MCAS EM Club 33 1000 62 42 20 - e.€, 20 0K
6. MCAS 0'Club 16 1000 21 24 27 g.t. 20 OK
7. Cont. Fuel Tks 24 3000 63 170 =0T 1€, < @030
8. NCO Club 1000 (see encl (16))
9. Officers Housing 1000 (see encl (14))
10. Hangar AS 840 New pump req., see encl (16)
11. Warehouse 3525 New pump and res. req., see encl (15)
g.t. = greater than
l.t. = less than
a.e. = about equal
e.t. = equal to

COST COMPARISON

Scheme I Scheme II
Improve Pump Station Same Cost Same Cost
New Pump w/controllers 5 Pumps at 30K = 150K 3 pumps = 30K = 90K
New PVC Connections 5120'-8" @ 17.25 = 87K 3500'-10" @ 21 = 73.5K
Totals 237K 163.5K

Scheme I is more costly but it affords extra reserve fire protection storage
water.

NOTES:

(1) Additional lines will be needed at TRL park - see enclosure (17 ).

(2) 20 PSIG residual can be obtained by cleaning line - see enclosure (18).
(3) Storage tank and pump will be needed at site - see enclosure (19).






8. Conclusions

a. In addition to adding pipes, pumps, etc., to the system to provide

adequate capacity and operation, the condition of the existing system must bew

inspected, tested and improved to provide reliable service. Appendix B is an
outline of steps for contracts to efficiently test the existing system and
provide repairs and designs for installing the needed additional equipment
identified by the hydraulic analysis. Appendix B pages I through VIII are
scopes of work, cost estimates and costing information. The step sequences
are based on previous examination of the system to determine what is needed
for the next test or examination.

b. Initial flow tests (enclosure (1)) indicate some corrosion/scale
build-up inside the pipes, but not enough to seriously affect operation.
However, the 8-inch lines along Curtis and Flounder roads are suspect for low
"C" factors, and should be tested. If C is less than 90, the pipe should be
cleaned by pigging. The Langelier water stablization index is slightly
positive, and therefore pigging is an appropriate method for cleaning and
restoring low "C" factors. At this point, it suggested that the Navy
Rehabilitation Guide, Attachment A, be read for information about
rehabilitating older systems.

c. Scheme I affords more automatic reserve water storage with Camp
Geiger's reservoirs and pumps. There is, however, sufficient storage
available from the MCAS treatment plant reservoirs for daily operations and
fire needs. Camp Geiger's reservoir and pump station can still be retained
and used manually for its additiomal capacity. 3

d. The trailer park area use is minimal at present, and no improvements
are recommended. %






Recommendations for system improvements excluding the trailer park area:

1. Award a contract to:

-

a. Manipulate and test about 215 hydrants and hydrant valves and 560™

isolation and maintenance valves 6 inches and larger (1). The test will be
for condition, proper operation and valve leakage.

b. Perform a sonic leakage survey on all the exterior station pipes.
There are about 25 miles of pipe.

c. Perform a soil resistivity/copper sulfate reference (Cathodic
Protection) survey of the pipelines.

d. Perform "C" factor flow tests for pipes on Flounder and Curtis
Roads by method shown in "Water Rehabilitation Guide', Attachment A.

e. Excavate and inspect the pipes for external condition at locations
identified as corrosive from lc (see Attachment B page VIII).

f. Prepare plans and specifications to replace leaking or inoperative
valves hydrants and pipes from paragraphs la, lb and lc; and the following
list of improvements: .

LIST OF PROJECTS FOR DESIGN AND CONSTRUCTION

A. Install 10-inch PVC line from MCAS treatment plant to Camp Geiger -
Scheme II, see enclosures (7a and 7b).

B. Modify the MCAS pump house piping and install new pumps in MCAS and
Camp Geiger pump houses as shown in enclosures (8) and (9). The pumps will be
controlled by pressures at Towers STC 606 and AS 310 as shown in the
enclosures and in paragraph 6b of this report.

NOTES: .
(1) Exclusive of trailer park, valves = about 511 plus 10 percent for counting
errors = 560.






C. Provide for an inspection of the AS 2003 pump house and make any needed
repairs to place it in proper operation. The pump house has piping to
recirculate water through Reservoir AS 2002. Install a chlorinator in the _
pump house and recirculate chlorinated water through the reservoir in order %
keep the chlorine residual.

D. Design and construct a new fire pump house which will take water from
Reservoir AS 2002 and service a deluge sprinkler system in Hangar AS 408, (see
enclosure (16)).

E. Provide a ground level reservoir and fire pump for fire protection at
Warehouse AS 3525, and the contaminated fuel tanks, enclosures (15) and (19).

F. Provide Towers STC 606 and STC 1070 with two-way altitude valves.
Repair the altitude valves at Towers AS 310 and 4130 if needed. All valves
should close at elevation 168 feet.

Attachments C and D are a scope of work and cost estimate for the
valve testing and pipe leakage survey.

2. Purchase and stock replacement valves, pipe and pipe repair parts for
those valves and pipes identified in recommendations la, lb and le. Using
plans and specifications from le above, award a second contract to excavate
and replace the leaking valves and repair the worst pipe leaks identified in
la and 1b. Attachment B - pages VIII and VII are special specifications for
valve repair work, pipe examination and unit costs. When the number of valves
that need replacement is known from la, the unit costs of Attachment D can be
used to develop a cost estimate for this second contract.

3. The excavations and pipe inspections should start at those locations where
the soil is most corrosive and the pipe exteriors would be expected to be the
worst. These locations will be identified by the cathodic protection survey
of lc. The information from this survey is to be used with the result of la
and 1b to plan the sequence of valve and pipe excavation replacements/repairs.
The pipes, especially the exteriors of the older pipes, should be examined at
corrosive soil locations. Leaking valves and attached pipes at these
corrosive areas should be the first to be excavated, inspected and the valves
replaced. If a pipe or valve, in a corrosive location, is excavated and the
exterior of the pipe is in good condition, it can be assumed that other pipes
of the same age in a less corrosive location will also be in good condition.

4. Clean by "pigging" those lines found to have internal buildup from
inspections of paragraph 3 and '"C" factor tests of 1d.

5. Change Order the design contract le to provide plans and specs to replace
pipes found to be deteriorated from paragraph 3.

6. Award a construction contract to replace pipes of paragraph 5 and make
improvements recommended in this report and designed by paragraph 1f.
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6280/9
FAC

APR 0 3 1987

North Caroclina Department of
Envircnmental Management

Attn: Mr. Rick Shiver

7225 Wrightsville Avenue

Wilmington, Noerth Carclina 28403-3969"

Re: Groundwater Resources 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 Canfetenc. Room.

We are nearing ccmpletion of Phase 4 of the ‘study which dccu-
ments the extent of our knowledge of the’ aquifer serving the
Camp Lejeune comglex. The U.S. Geclogical Survey will present
an overview of this groundwater and geclcgic data in pregaration
for Phase II, which defines aquifer properties through test well
drilling. Phase II plans will alsc be previewed.

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

review.
Sincerely,
P O DREZBLL
Colcnel, U.S. Marine Corps
Assistant Chief of Staff, Facilities
By direction of the Commanding General
Copy to:

N.C. Division 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)
BMO

Wz PWO
NREAD
EnvEngr






ME O

NG COMMAND (804) 445-2930
3311-5287 N REPLY REFZIR TO:
6280
1141JJH
”’M admn e oD 9 DED: 1008
From: Command w=vuy_Naval Facilities Engimeering Command

To: Commanding Géﬁeral, Marine Corps Base, Camp Lejeune

Subj: COMMENTS -ON U.S. GEOLOGICAL. SURVEY (HSG6) PROPQSAL TO:STUDY THE WATER
© AQUIFER e S A A e

. Ty
e

Ref:  (a) MARCORB Camp Lejeune 1ltr 6280/4 FAC‘Qf:SLSQE’SS (subj: Requesting
Comments_on USGS proposal) N T ek -

1. The USGS proposal is for an ambitious'agpifér study program wh;ch will be
part of North Carolina's and the USGS's effert in studying the groundwater.
Marine Corps concerns are groundwater contagination and an adequate potable

‘water supply for the future. . TP 2 i

While beth the USGS“and.tHe¢M§riﬁe'Corps concerns arénforuthéuggpundwater,tthe
extefit and depth ‘of the studiés needed to .satisfy each need are different. .

‘The USGS propdsal would have the Marine Corps fund a study suited ‘for the USGS

~ gbals, but considerably beyond: the -needs Gf'fﬁﬁﬁmﬂﬁﬁﬂfgkﬁ#§&“ &

2. -Ba§é§ on the project proposal, tRere appearsqtb-ﬁe‘sggg gverlap between

the USGS study and the NACIP Confirmation Study being’ conducted by
Envirommefital Science and Engineering, Inc. The ‘chemical tégts described

under Phase II will be performed “by ESE dn composite samples from all existing
wells in October 1986. Should any parameters exceed .analytfcal detection
limits or Mgximum Contaminant Levels, /as applicable;: tnd#vidual wells will be
sampled for.that contaminant. USGS Phase I11.goal of -determining alternative
groundwater use ‘and management practices ‘to reduce thg chances for '
contamination 18 akso being addressed by the NACIP.program. /At the conclusion
of the Confirmation Study, ESE will have evaluvated the petential for both
-horizontal and vertical contaminant migration. from each site under study. . If
the potential exists for contaminant migration ﬁid-yoﬁrwwatﬁf'%upply 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 “gupply aquifer this
fa¥l, ™ . ) wf x*m’ By _~§";’}E;"

> gdegﬁacy of the w&ter=3upply‘;§,deté:m;ned by. pump ‘tests to determine
aquifer capacity and analyses of’gﬁpuudvat§§4pggplgs,;OQnggrminé quality.
‘Thiee or four tésts, properly performed, should provide. adequate aquifer data
-to estimate the water supply potential. Thege equld be done at the existing
water wells at a conSiderably lower cost ‘than &fieUS§Siproposal.

Remove Marine Cofps pump, inspect the pymp and mgke minor
ad justments/repairs and replace after test ' . 350.00







(804) 445-2930
N REPLY REFIF To:

6280
11413JH

9T SEp 1985

From: Commander, Atlantic Division, Naval _Facilities Engineering Command
To: Commanding General, Marine Corps Base, Camp LeJeune

Subj: COMMENTS -ON U.S. GEOLOGICAL. SURVEY {ﬂﬁﬂﬁ) PRGPOSAL TO-STUDY THE WATER
¥ AQUIFER ;

Aty
e

Ref:  (a) MARCORB Camp Lejeune ltr 6280/4 FAC of 5 Sep 85 (subJ Requesting
: Commernts _ on USGS proposal) ,

oy

1. The USGS proposal is for an ambitious aquifer study program which will be
part of North Carolina s and the USGS's effert in studying the groundwater.
Marine Corps concérns are groundwater conbag&ngtion and an adequate potable
‘water suppl? for the future. ; T {,;: B . =

While both the USGS and the Marite Corps coqgerns are for the -groundwater,. the
extenit and depth’of the studids needed to satisfy each need are different. .
‘The USGS propdsal would have the Marine Corps fund a study suited for the USGS
géals, bﬁt considerably beyond . the -needs ef-tﬁnga:inp.ﬂn:ps

2. Baséd on the project proposal, tﬁere appears,. to beagqgg qyerlap between
the USGS stndy and the NACIP Confirmation Study being conducted by
Environﬂéﬁtal ‘Science and Engineering,,lnc. The ‘chemicatl"’ Eeets ‘described
under Phase II will be performed “by ESE an, gomposite samples from all existing
wells in October 1986. Should any parameters excaed analyt4e31 detection
limits or Maximum Contaminant Levels,tas applicebie,,tadividual wells will be
sampled for.that contamifant. USGS Phase I1L:goal ofvdetermﬁning alternative
groundwater use ‘and management practices' ‘to reduce thg chances for
contéminafion is ‘akso being addressed by' the NACIP prqgram‘ﬁ‘ﬁt the conclusion
of the Confirmation Study, ESE will have eﬁbi&ate&‘the*petential for both
:horizoptal énd vertical contaminant migraqggn ffpm -each site under study. . If
the potential exists for contaminant migration nto your~water supply aquifer,
they will look at remedial alternatives, which may include" changes in your
groundwWater use and management ‘practices. As you are . awarew "ESE will commence
this extensive investigation for the Hadnot Ioint water ggpply aquifer this
fall, " . Wi o

\s. ] ey

g

3. Adeqnacy of the water ‘supply is determined by pump’ tests to determlne
aquifer capacity and analyses of groundwater sagplgs to,determine quality,
‘Thtee" or four tésts, properly performed, should provide. adeqpate aquifer data
-to estimate the water supply potential Thgge equld be done at the existing
water wells at a considerably lower cost thﬁg,§£e~US§Siproposal

COSt/Vell (estimate) ‘ ¢ 'g, b S _3*,-,—1;"-::;

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 = 5,000,000

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 pfoposed 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. 5

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.

7R xFale
J. R. BAILEY
By direction






6280/9
FAC
14 AUG 1988

Mr Bruce Lloyd

U.S. Geological Survey

P.O, Box 2857

Raleigh, North Carolina 27602-2857

 Re: Coordination of NACIP Study and USGS
g Appraisal of Groundwater Resources,
lartno Corps Base, Camp Lejeune

Dear Mr. Lloyd:

We are forwarding the site maps and scope of work (SOW) for the
characterization step of the Navy Assessment and Control of
Installation Pol. te

Hadnot Point r 'upply aguifer will be studied 1n detail
during the coming months.

‘%%ﬁiﬁ: views on the SOW and any asaistance‘you can provide to the
contractor will be greatly appreciated. Our POC is Mr, Beb
Alexander, PTS 676-3034.

Sincerely,

Te do DlLIlUL b
: Colonel, U, 8, Marine Corps
il s Assistant Chief of Staff, Facilities
pain o oz, By direction of the Coliandinq General

Encl: (1) Scope of Work
(2) Site Maps

Copy to:
LANTDIV (Code 114) w/o Encl
NCDEM, Wilmington Regional Office

Blind Copy t.: &4
' BMO
2 NREAD

EnvEngr

 (NACIP) study. As noted in the SOW, the







DEPARTMENT OF THE NAVY St

ATLANTIC DIVISION e

NAVAL FACILITIES ENGINEERING COMMAND (804) 445-1814
NORFOLK. VIRGINIA 23511-6287 IN REPLY REFER TO:
5090
1143CFB

22 JULT986

U.S. Environmental Protection Agency
Attn: Mr. Jim Holdaway

Region IV

345 Courtland Street

Atlanta, GA 30365-2401

Re: NACIP COnfirmatiqn Study, Marine Corps Base, Camp Lejeune

Gentlemen:

As discussed in a telephone conversation between Jim Holdaway and

Cherryl Barnett of July 19, 1986, we are enclosing the scope of work for
additional NACIP efforts at Camp Lejeune. We hope you will have a chance to
review this prior to our meeting of July 31, 1986, and that it may answer some
of your comments on our previous submittal, the Round One Sampling report. We
anticipate the NACIP contractor, Environmental Science and Engineering,
Incorporated, beginning these efforts in the August/September timeframe.

éigc__:erely,
> é;.i 2o s »_ 3

- F. R. BAILEY, P.E.
Head, Environmental Quality Branch
‘Utilities; Energy and Environmental
Division
By direction of the Commander

LR

Encl:
(1) Scope of Work for Round Two Sampling and Characterization/Feasibility

Copy to: : _ oo
MARCORB Camp Lejeune mmmme=(lT

Division of Environmental Management
Attn: Mr. R. Paul Williams
Director
-P.0. Box 27687 ) :
Raleigh, NC 27611-7687 =

5]

nelosure l)
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APPENDIX A (REVISION 1) T eIy 1946

CCNTRACT N62470-83-C-6iC6
SCOPE OF WORK FCR ROUND TWO SAMPLING
AND CHARACTERIZATICN/FEASIBILITY

P TR
1. Verification Step Effarts

a. Site 1, French Cresk Liguids Disposal Area: Sample and test surfacs
water and secdiments in two locations on Cogdels Craek; sample and test the six
shallow wells. Add o,m,p-xylene, MEXK, MIBK, EDB, and hexavalent Cr to the
analytical parameters for round one.

b. Site 2, Formear Nursery/Day Care Center: Sample and test Well 2GW1.
Sample soil at four locations (0-1' composite) in the vicinity of sample 2S4;
sample surface water and sediment from the drainage ditch in two locations; :
install four shallow two-inch wells in locations 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 both upgradient and downgradient at Bearhead
and Wallace Creeks adjacent to the site. ‘Analyze—all samples for DOT-R and VOA.

d. Site 9, Fire Fighting Trainin{_Eit: _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. Analyze-all%ssples 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 locations
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 analyze for OCP, OCH,
PCB, droxin. Resample well CW21-1 and analyze for VOA, OCP, OCH, PCB, dioxin,
xylene, MEK, MIBK, EDB, and oil and grease.

f. Site 24, Industrial Area Fly Ash Dump: Install two downgradient wells in
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, resample surface water sediment at
two previously identified locations, and one new surface water/sediment location
in Cogdels Creek near new upgradient well. Analyze all samples for round one
parameters, dioxin, o,m,p-xylene, MIBK, MEK, and hexavalent Cr.

&

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 xylene, MEK, MIBK, and CD3. ‘

Encl (1)






T “iis Site 35, Camp Gelger Area Fuel Farnm: Install three shallow two-inch
I~

wells in locations directad by-the EIC. <Sample twice at a 60—day interval.
Sample surface water and sediments from Brinson Creek in tws locaticns; analyze
all samgles for Pb, vOA, €23, xylene, and C4G.

j. Site 36, Camp G2iger Area Dump:_ Install ﬁew»upgradient well; samgle
twice at a 60—day interval. Resample four shallow wells; samole surfaca water
and sediments from 8rinson Creek and unnamed creek south of site in t
locaticns. Analyze all samples for parameters listed ia round ona2, -0,m,g—xylene,
MEK, MIBXK, EDB, and hexavalen:t Cr. e

k. Site 41, Camp Geiger Dump: Resampie four shallow wells. Add new
upgradient well and sample twice at a 60—day interval. Sample surface water and
sediment from Tank Creek in two locations and unnamed creek in two locaticns and

analyze all samples for parametars listed in round one plus dioxin, o,m,p—xylene,
MEK, MIBK, and hexavalgnt 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 xylene. Sample soil 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 Pit: 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,mfp-xylene, MEK, MIBK,'@DB, and hexavalent
Cr. : x 4 = 5 !

’

- - - Sl

S -4 B
»>~ - 3

n. Site 68, Rifle Range Quﬁp:_ ﬁS?Emple'thfée shallow wells and analyze for
round one constituehQS'ﬁlus o,m,p—xylene, MEK, MIBK, and EDS.

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

p. Site 73, Courthouse Bay Liquid Disposal Area: Replace failed Well 73GuW4
at a location closer to Courthouse Bay to allow for construction activities in
that area. 1Install new upgradient weli 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. =

g. Site 74, Grease Pit and Pest Control Area: _Install a third well west of
site; sample twice at a 60-day interval. Resg:g}z/éwo shallow wells and analyze
all samples for OCP, OCH, PCBs, dioxin, and VO&~ i .

r. Site 75, MCAS Basketball Court: Resample three shallow wells and arnalyze
For VOA, chloropicrin, and dioxin.

_$. Site 76, MCAS Curtis Road: Resample two shallow wells and analyze for
VoA, chloropicrin, and dioxin.

’






‘t. Site A, MCAS (H) Officers Housing Arsa: 1Install three shallow wells
along the perimeter of the site described in Attachment. A. Sample wells twica at

a 60-cday interval; analyze for VOa, 0&G, and free chlorine. Sample surface wa®a;
)

1y
&
and sediment and analyze for free chlorine (4@ only), C&G, and VOA.

uU. For the 54 wells installad under round one: Install two -additional.
protective bollards and fill with concrete. Pour 5' x5' concrate pad around
well and bolilards; paint well bollards day-glo orangs. Use monitoring well
construction specifications, Attachment 8, for installation of new weils.

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 except VOA; and barium, nitrate, chloride, iron, manganese,
sodium, sulfate, THMs, color, TDS and turbidity; and EDB. Analvze all 100
samples for VOA, xylene, MEK and MIBK. . 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. 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 and 653. Sample these wells individually and analyze for
priority pollutants, xylene, MEK, and MIBK, barium, nitrate, chloride, iron,
manganese, sodium, sulfate, THMs, color, TDS, and turbidity.

w. For the contaminated wells 651, 652, and 653, conduct an extensive
physical survey and document review tc identify potential sources of
contamination. Perform a 150 q#int.(ﬂbo«week) soil gas invdstigation to
delineate potential contaminatipn stnge7areas;,install_additional shallow wells
(up to six per potable well Foy#coftigggimating 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 rourd one
data and evaluation for these wélls, to MCB Camp Lejeune for forwarding to the
appropriate state agency. :

y.. Within 80 days of initiation of the on-site verification investigations,
avaluate 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 copies 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 analytical methods used; a
presentation and evaluation of the analytical data:; an assessment of
actual/potential contamination and migration; ground level elevations and water
levels (0.01 ft. accuracy) in all wells: boring logs; a detailed surveyed site
plan showing the location of suspected contaminant sources, wells, etc.; known
toxicity information on contaminants found; current standards/criteria for
acceptable levels of contaminants found, including those issued/published by EPA,
CDC, NIOGH, OSHA, State and local requlatory/health agencies and/or any othor
established regulatory/advisory agencies as approved by the EIC; and
recommendations for immediate site clean up or third round monitoring.
Goverrment comments and recommendations will be made via the EIC within 30
calendar days aflter receipt of the prograoss report.







2 ‘Characterization/Feasibility Step =fforts

n accercance with the original scope of work, conduct Stap IS

.a. I I8
Characterization, for the Hadnot Point industrial ares (bounded by Sneads Ferry
Road, Codgels Creek, the New River, and Wallace Creek) and for the deep potabls
water aquifer influenced by wells sarving the Hadnot Pcint treatment plant... The
pump houses for these wells are numbered: e

501 613 633" 64

602 614 634 650

603 615 635 651

60¢ 616 636 §32

608 620 637 633

609 621 638 654

610 626 639(2) 635

(T 627 640 LCH-4C06
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 aguifer characteristics: transmissivity, hydraulic
conductivity, permeability, storage coefficients and degree of confinement for
both deep and shallow aquifers._, RN ;

. < -— i:. el S -
(4) Determine rate and airéttfsﬁ_of"grounduater and contaminant flow for
the deep potable water supply aquifer FAfluenced 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
150 point (two week) soil gas investigation to delineate the source areas;
‘install additional wells to verify findings. Fourteen additional shallow wells
will 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
xylene, MEK, MIBKX, and EDB to the round one verification step parameters.

Perform 144 hour agquifer testing to determine aquifer characteristics and rate
and direction of ground water and contaminant flow. Install three observation
wells of 70', 90' and 200' for aquifer testing. 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 potable wells to provide a
means of logging the depths of the water levels in the wells under study. The
elevations of these plug holes above mean-sca-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 completionloF the Characterizaltion Slep on-site investigation
submil the Step IB preliminary report of the study results. The report should

.







include: a description of all sampling and chemical analytical -metheds used:; a
presentation and evaluation of ‘tre analytical and geotechnical data; an
assessment of actual/potential migration; detailed surveyed site plan with
surface elevations, well locations (horizontal and vertical from benchmarks as
directed by the EIC) and water levels (0.01 7t. accuracy) in all wells; the
location and levels of suspected contaminant plumes. and/or contaminant_sources;
known toxicological information on contaminants found,iand current starndards/
criteria for accaptable levels of contaminants found, including those issued/
published by EPA, CDC, NIOSH, OSHA, State and local requlatory/health agancies,
and/or any other established reculatory/sdvisory agencies as approved by the
EIC. Reguirements for preliminary and draft reporkt, 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 alternative in your evaluation.

€. At the Government's option, conduct additional services at the
prenegotiated prices as described below:

(1) Conduct additional laboratory sampling and analysis per the Marine
Corps Base, Camp Lejeune Round Two Sampling and Analysis Summary Table attached.

(2) Conduct additional well drilling at a_total cost of $39.00 per foot.

(3) Conduct additioral one wekk (75 points) soil gas investigation 2t a
total cost of $23,356 each. ; S S

e - i F ki o
Within 30 days of submission nFﬁtheﬁb!gtacterization step draft report, submit a
preliminary report of the feasibility Study. Préliminary and draft report
submission requirements for Step II are outlined in Section 3.

3. Preliminéry and DOraft Confirmation Study Reports

In accordance with the completion dates established for each step, furnish the
EIC with five copies and the activity with five copies of the preliminary

report. Within 30 days, the Government will review and provide comments to the
contractor via the EIC. Present EIC/Activily debriefing at the activity during
the Government review period. 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 issuance to the regulatory agencies For their review.

Present the findings of the draft report for ecach study step to EPA Region IV and
to the North Carolina Division of Environmental Management. These briefings
shall be held at the Marine Corps Base, Camp Lejcune as arranged by the EIC and
in consort with the activity representative.

-






Milestone

Government Issuance of Change Order

:bmit P0R&M and ane-y/uon.lncenCJ Plan for CHaracLer zation
o

Su
ETffort

Government Approval of POA&M and SaFety/Confingency Plan

Initiate Characterization Gn-Site Investigations for Hadnot
Point Industrial Area

Initiate Round 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 Polnt Characte*lzatlon
Step Results

S

Return af Govérnment-Commehts l

-—
.“ »

mw

Submit Character1zat10n Step DraFt Report
for Hadnot Puint

Submit Preliminary Feasibility Step Report for Hadnot Point
‘Return of Government Comments

Submit Feasibility Step Draft Report for Hadnot Point
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SCOPE OF WORK FOR ADDITIGNAL ‘SOIL BORINGS, .
MCAS (H) NEW RIVER FUEL PIPELINE INVESTIGATION E—

1. Perform 23 soil borings %o depths of 10' at the locations shown in Aattachment
A. (The attached sketch is from-a 1983-So0il and Materials Engineering-Study
which was forwarded to you on 8 February 1984). " A.drTll rig will be required for
this effort) since previous attempts at hand augering have been unsuccessful,
Note tha presence or absance of fusl by visual inspection during the drilling.
ATter a period of 24 hours, measure and record the depth to water or fuel in each
borehole; sample the liquid and note the presence or absence of Tuel and *“he
thickness of the fuel lens. '

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

3. This investigation should be completed within ninety days of contract award. -

b
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Figure 2-1

SITE MAP SHOWING LOCATIONS OF SITES
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Figure 2-2
PROPOSED SAMPLING LOCATIONS AT
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Figure 2-3

PROPQOSED SAMPLING LOCATIONS AT
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Figure 2-4

PROPOSED SAMPLING LOCATIONS AT SITE
NOS. 6 AND 9, STORAGE LOTS 201 AND 203
AND FIRE FIGHTING TRAINING PIT
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Figure 2.5
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Figure 2-6
PROPOSED LOCATIONS AT SITE NO. 24,
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Figure 2-7
PROPOSED SAMPLING LOCATIONS AT
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Figure 2-8

PROPOSED SAMPLING LOCATIONS AT
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PROPOSED SAMPLING LOCATIONS AT
SITE NO. 35, CAMP GEIGER AREA FUEL
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Figure 2-10
PROPOSED SAMPLING LOCATIONS AT
SITE NO. 36, CAMP GEIGER AREA

DUMP (NEAR STP)
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Figure 2-11

PROPOSED SAMPLING LOCATIONS AT
SITE NO. 41, CAMP GEIGER DUMP
(NEAR FORMER TRAILER PARK)
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Figure 2-12
PROPOSED SAMPLING LOCATIONS AT
SITE NO. 45, CAMPBELL STREET
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Figure 2-14
PROPOSED SAMPLING LOCATIONS AT
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' Figure 2-15
PROPOSED SAMPLING LOCATIONS AT
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