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EXECUTIVE SUMMARY

This report pressents the findings of the Characterization Step for the
-Hadnot Point Industrial Area (HPIA) at Camp Lejeune, NC. The
Characterization Step is the final field investigative step in the
Confirmation Sctudy process which, when compleced, will be equivalent to
the Remedial Investigation/Feasibility Study (RI/FS) process mandated by
the Comprehznsive Environmental Response, Compensation, and Liabili:ty act
(CERCLA) as amended by the Superfund Amendments and Resuthorization Act
(SARA). The Characterization Step was designed to delineate, in a
sequential manner, the most likely contaminant source(s) of the wvolatile

organic compouncds {(VOCs) and other hydrocarben compounds inicially

identified during the Verification Step effort at HPIA.

The Verificaticn Step efforts at HPIA identified the presence of VOCs
both in the shallow aquifer at Site 22 (Hadnot Point Fuel Tank Farm) and
in a single deep water supply well. As a result, Camp Lejeune closed the
supply well and initiated investigation of the other water supply wells
in the area. Four additional supply wells were found to be contaminated
by V0Cs and were immediately removed from the system. The
Characterization Step effort was initiated to define the extent of the
identified contamination and included the following sequential tasks:

(1) a detailed records search throughout the industrial activities within
HPIA, (2) soil gas investigations of those areas identified by the
records searcn as potential sources of the observed contamination.

(3) installazion and sampling of shallow monitor wells in chose areas in

which VOC conzzmination was identified by the soii zzs =Iforc,

wells in cthose areas in which shallow contaminzzion was ildentifisd, and
(5) quantification of aquifer parameters througn an aguifer

program.
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RECORDS SEARCH

The records sesarch effort identified the presence of several primary
potential sources of the observed contamination. An underground tank
formerly utilized for storage of trichloroethene (TCE) was identified
adjacent to Bldg. 902 in the northern portion of HPIA. The area around
Bldg. 902 was identified as a long-term general vehicle maintenance area,
and warranted furcher investigation. The Base Maintenance Shop (Bldg.
1202), located in the north-central portion of the study area, was also
identified as a potential source because of documented VOC storage and
usage. Bldg. 1100, also located in the north-central area of HPIA, was
identified as a former service station which conducted limiced vehicle
maintenance. Bldg. 1602, located in the south-central area of HPIA, was
identified as a heavy vehicle maintenance facility with a long-term
record of VOC storage and usage. In addition, Bldg. 1709 and the
surrounding area was documented as a vehicle maintenance area, paint

shop, and general maintenance area warranting further investigation.

SOIL. GAS TNVESTIGATION

Soil gas samples were collected and analyzed from the potential source
areas identified by the records search effort. 1In all cases, VOC
contamination was identified in the soil gas, with the highest levels

located at Bldg. 1601.

MONITOR WELL INSTAITATION AND SAMPLING

A total of 33 monitor wells were installed at HPIA: 27 shallow wells,

3 intermediate wells, and 3 deep wells. In addition, two shallow monitor
wells, previously installed at Confirmation Study Site 22 (Hadnot Point
Fuel Farm), and five Camp Lejeune water supply wells (deep aquifer) were
sampled. The analytical results indicated that three primary zones of
contamination were present at HPIA, centered, respectively, in the
vicinity of Bldg. 902, Site 22, and Bldg. 1602. Contaminant iscpleth
modeling suggested cthat the contaminant zones centered at Bidg. 902 and
Site 22 may have coalesced into a single node of contamination. VOC

contamination identified in the soil gas at 3ldg. 1202 was not detected

ES=2
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in the shallow groundwater. Groundwater flow in the shallow aquifer was

identiiied to the south-southwest.

Intermediate depth (75 ft) and deep (150 ft) monitor wells were installed
at the center of the three contaminant zones. Analysis of ground water
samples from these wells identified VOC contamination only in the deep
monitor wells adjacent to Bldgs. 1202 and 1601. 1In addition, methylechyl
ketone (MEK) was the only VOC detected in these wells, and had not been

identified in the shallow ground water.

AQUIFER TESTING

A 72-hour pump test was conducted utilizing Water Supply Well 542,
located in the northeast corner of HPIA, to determine the aquifer
coefficients for the sand and limestone aquifer which is the source of
potable water for Camp Lejeune. These test data were analyzed by a
number of analytical techniques to minimize potential bias introduced by
a single technique. The results were consistent from method to method,
and indicated that the aquifer transmissivity ranged from 6.1 x 103 o
1.3 x 104 gallons per day per foot (gpd/ft) and storage randed from
5x 107% to 1 x 1073, These values are in agreement with the range of
values for the sand and limestone aquifer presented in the regional

literature.

CONTAMINANT STATUS

The concentration and extent of the contamination in the shallow aquifer
has been clearly identified. The concentration and extent of the
contaminaticn in the deep aquifer has not been fullyv described. VOC
contamination which resulted in the closure df water supplv wells in HPIA
was not identified at the source areas identified in the shallow aquifer.
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This report presents the findings of the Characterization Step
‘investigation of the Hadnot Point Industrial Arsa (HPIA) (Fig. 1-1)
conducted as part of the Confirmation Study to Determine the Existence
and Possible Migration of Specific Chemicals In Situ. This study is
being conducted by Environmental Science and Engineering, Inc. (ESE)
under contract (Contract No. N62470-83-C-6106) to Naval Facilities

Engineering Command, Atlantic Division (LANTDIV).

The Characterization Step seeks to determine the extent and strength of
the contaminant source(s) identified in the Verification Sctep efforts
conducted in the area of Hadnot Point. In addition to extent and
strength of observed contamination, the Characterization Step seeks to
determine the rate and direction of any potential migration of the

measured contamination.

The overall contract to conduct investigative efforts related to the
presence and potential migration of contaminants at Camp Lejeune was
initiated in 1984. Since that time, and in response to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) as well
as the Superfund Amendments and Reauthorization Act (SARA) of 1986, che
Navy has committed to change the specific terminology of its Confirmacion
Study program to match that of the U.S. Environmental Protection Agency’'s
(EPA’s) Superfund program. The completed Confirmation Sctudy at Camp
Lejeune will equal the Remedial Investigation/Feasibility Study (RI/FS)
format as mandated by CERCLA/SARA. The current report presents the

findings of the RI for the shallow aquifer in HPIA.

For purposes of this report, HPIA is defined as that area delineated bv
Holcomb Blvd. to the west, Sneads Ferry Rd. to the north, Louis St. <o
the east, and Main Service Rd. to the south. The utility rignts-of-way
on either side of these boundary roads are included in the study area, as
a number of the monitor wells and water supply wells are locatad within

these utility corridors.

1-1
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SQURCE: Camp Lejeune, 1987,
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2.0 SUMMARY OF VERTFICATION STEP RESULTS

During the pericd April 1984 to January 1983, geological and groundwater
quality investigative efforts were conducted at specific study areas
within and adjacent to HPIA, as defined in Sec. 1.0; these areas were
identified by the Initial Assessment Study (IAS) [Naval Energy and
Environmental Support Activity (NEESA), 1983] as potential sources of

contamination.

Several sites of potential contamination, Sizes 21, 22, 24, and 28

(Fig. 2-1), identified by IAS are located wichin or adjacent to HPIA;
these sites are under investigation as part of :the on-geing Verification
Step efforts. Site 21 is a potential source of polychlorinated biphenvl
(PCB) and pesticide compounds. Sampling completed to date has not
identified the presence of volatile organic compounds (VOCs), suggesting
that this site is not a source of the VOC contamination identified in the
HPIA potable wells. Site 24 has been identified as a potential source of
low-level metals contamination only. No VOCs have besn detected in the
groundwater here, indicating that it is uniikely that this site is a
source of the contamination present in the deep aquifer. A range of
contaminants has been identified at Site 28, including metals,
pesticides, and VOCs. Although the suite of detected VOCs is similar zo
that detected in the potable wells at HPIA, three factors suggest chat
Site 28 is not the source of the contamination wichin the deep aquifer:

1. ©Non-V0OC compounds detected within Site 28 were not detectad in
the deep aquifer within HPIA;

2. Site 28 is located in a position gechvdaroiogically downgradient
of HPIA, with discharge of groundwacer To the south of the site;
and

3. Measured drawdowns in the deep agquif:zr wichin HPIA resulting
from pumping of deep wells are not Lar
of depression at HPIA capable of reversing the natural
of the deep aquifer to the south, which would allow

oA

contamination from Site 28 to flow norzhward intc HPIA.
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Site 22 (Fig. 2-2) is the site of documented fuel leaks from the Hadnot
Point Fuel Farm. Two Verification Step monitor wells were installed to
determine the presence of fuel-derived contamination within the shallow
groundwater in the vicinity of the tank farm. In addition to sampling
and analysis of groundwater samples from these monitor wells, sampling
and analysis of samples from adjacent Water Supply Well 602 was
conducted. The samples from Well 22GW1 were found to contain high levels
of fuel-derived compounds such as benzene, ethylbenzene, toluene, and
lead. Only oil and grease (0&G) was detected in Well 22GW2, indicating
that the zone of shallow groundwater contamination did not extend from

the tank farm to Well 22GW2, a distance of approximately 500 feet (ft).

Benzene, ethylbenzene, 1,2-dichloroethane (12DCA), trans-1,2-
dichloroethene (T12DCE), toluene, and trichloroflucromethane were
detected in deep Water Supply Well 602, located approximafely 1,200 ft to
the west of the fuel tanks. These data strongly indicated that
contamination from the tank leaks was migrating significant distances
from the source area via the deep potable aquifer. 1In additiom, the
detected VOCs (i.e., non fuel-derived contamination) suggested. that other
sources of contamination, in addition to those identified by IAS, existed
within HPIA. A separate effort is currently underway to identify and
recover fuel in the subsurface in the vicinity of the Site 22 fuel tank
farm. As a result of the Confirmation Study sampling and analysis, Camp
Lejeune initiated a sampling program that included all water supply wells
within APTIA. This effort identified contamination by VOCs in eight water
supply wells in and adjacent to HPIA. TFive of these wells (Fig. 2-3) are
located within the defined study area of this report. The five water
supply wells have been sampled as part of the Confirmation Study and by
Camp Lejeune staff. The results of these efforts, shown in Table 2-1,
identified the presence of VOCs in the deep aquifer. The remaining three
wells (Fig. 2-4) are located in areas that may not be affected by
contaminant sources within the HPIA study area but have been affected by

similar VOC contamination. The detected contamination at these three
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Table 2-1. Detected Target Analytes, Potable Wells--Hadnot Point
Industrial Area

Parameter Concentration by Well Number
(Units) 601 602 608 634 637

Detected in Julyv 1984
Analvzed by ESE

Benzene (ug/L) NA 380 NA NA NA
1,2-Dichloroethane (ug/L) NA 46 NA NA NA
Trans-1,2-Dichloroethene (ug/L) NA 7.8 NA NA NA
Ethylbenzene (ug/L) NA 8 Na NA NA
Trichlorofluoromethane (ug/L) NA 3 NA NA NA
Toluene (ug/L) NA 10 NaA NA NA

Detected on December 5, 1984
Analvzed by JTC Environmental Consultants

Benzene (ug/L) -- 120 3.7 -- --
Trans-1,2-Dichloroethene (ug/L) 88 630 5.4 -- --
Trichloroethene (ug/L) 210 1,600 110 -- --
Toluene (ug/L) -- 5.4 -- -- .-
Tetrachloroethene (ug/L) 5.0 24 -- -- --
Vinyl Chloride (ug/L) .- 18 -- -- --

Detectaed on December 12, 1984
Analvzed by JTC Envirommental Consultants

Benzene (ug/L) -- 720 4.0 -- --
Trans-1,2-Dichloroethene (ug/L) 99 380 2.4 2.3 --
Trichloroethene (ug/L) 230 540 13 -- --
Tetrachloroethene (ug/L) 4.4 -- -- -- --.
Methylene Chloride (ug/L) 10 -- 14 130 --
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Table 2-1. Detected Target Analytes, Potable Wells--Hadnot Point
Industrial Area (Continued, Page 2 of 3)

Parameter Concentration by Well Number
(Units) 601 602 608 634 637

Detected on December 19, 1984
Analyzed by JTC Environmental Consultants

Benzene (ug/L) NA 230 NA NA NA
Trans-1,2-Dichloroethene (ug/L) NA 230 Na NA NA
Trichloroethene (ug/L) NA 340 NA NA NA
Toluene (ug/L) | NA 12 NA NA NA

Detected in January 1985
Analvzed bv JTC Envirommental Consultants

1,2-Trans-dichlorcethene (ug/L) 8.8 NA NA 700 --
Trichloroethene (ug/L) 26 NA NA 1,300 --
Tetrachloroethene (ug/L) -- NA NA 10 --

Detected in November 1986
Analvzed by ESE

Barium, Total (ug/L) 21.8 31.3 43 .4 i8.5 NA
Nitrogen, NO; + NOj 0.042 -- -- -- Na
(as N) (mg/L)
Nitrogen, NOy (as N) (mg/L) 0.042 - -- -- NA
Iron, Total {(ug/L) 12,800 15,200 3,600 2,830 NA
Chloride (mg/L) 68.3 23.0 9.5 7.9 NA
Manganese, Total (ug/L) 97.6 134 67.8 19.5 NA
Sodium, Total (mg/L) 9.25 12.3 6.53 5.48 NA
Sulfate (mg/L) - - 5,170 92 12 -- NA
Color, True (PCU) 104 48 9 10 Na
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Table 2-1. Detected Target Analytes, Potable Wells--Hadnot Point
Industrial Area (Continued, Page 3 of 3)

Parameter Concentration bv Well Number
(Units) 601 602 608 634 637

Detected in November 1986
Analvzed bv ESE (Continued)

Residue, Diss (mg/L) 358 524 270 226 NA
Turbidity (FTU/NTU) 17.0 18.0 10.0 11.0 NA
Chromium, Total (ug/L) 7.7 14.1 6.8 6.1 NA
Copper, Total (ug/L) 10.4 556 574 21.7 NA
Mercury, Total (ug/L) 0.6 0.5 0.7 0.6 NA
Zinc, Total (ug/L) 3,200 93.8 99.1 17.2 NA
Benzene (ug/L) -- 50 -- -- NA
1,2-Dichloroethane (ug/L) -- 9.2 -- -- NA
Trans-1,2-Dichloroethene (ug/L) -- 14 8.5 2.9 NA
Trichloroethene (ug/L) -- 2.2 66 -- Na
Bis(2-Ethylhexyl) 1.3 -- -- -- NA

Phthalate (ug/L)

Note: ug/L = micrograms per liter.
mg/L = miiligrams per liter.
FIU/NTU = formazin turbidity unit and nephelometric turbidicy
unit.
NA = not analyzed.
PCU = platinum-cobalt units.
-- = below detection limits.

Source: ESE, 1988.

2-8



6-2

SCALE
1800 0 1,800

3,600 FEET %\ ﬁ Y E—— )
%::& A ) S : \ 4

600 0 600 1200 METERS & \ Q) fz( K
ol s RO W)

O /.J;‘: /':,' e \ . J

B PR NN AN v osubppllv WE%’Q?T
N\ S w07 et
Lo, AN

.SUPPLY WELL 651%%

NN SN

N S :\ < == \/'/I’ o

Mon USMC 6 d;cl "\ T

82 @ p i b ) \\}\.-[’0\8

< 44 O SUPPLY WELL 652 2]
| h w2 MSes o= At \ ] . é > - ( w k
£ f’i\"\/h‘/,l, ‘i(\ , s'.l' y - e \\1
K4 ~losay ;».«}ﬁ' " ) &

e Z ) >
iy (’\u__i L AUORON > . %i, -
alf ,i,.X CABNEY] | -1 ° 4 ARG HADNOT POINT 'S4 Vn"‘")
A : \

T INDUSTRIAL AREA RS

RN o] Co )fb ?ﬁ
II£>\~‘~ ks : 2\ 1{\
£ < - 1 ndf =

. o~ -
N ' ,\\\\ ‘ ’r 7% "A"’/*"' \";” )#

\ Q
N

INAITET

19

S

QLB

Figure 2-4
OTHER CONTAMINATED WATER SUPPLY WELLS

SOURCE: ESE, 1987.

ﬂ,,fﬁ’.ﬁ“o/,,’m
\J ,\"

A
Y 2
-, ‘,m"/ : 4
e
: vy 4
H
% s
At S
” &

e

CONFIRMATION STUDY

MARINE CORPS BASE
CAMP LEJEUNE

88/10/60-20°1-86200-r310:"ON'20d




DOC.No.:CLEJ-00258-1.02-05/01/88

C-LEJEUNE.2/HPIA-CS.4
05/24/88

wells is the focus of a separate investigation being conducted as part of

the overall Confirmation Study.

All affected water supply wells were immediately shut down by Camp
Lejeune utilities staff. Investigations at HPIA were given the highest
priority wicthin the overall Confirmation Study; Characterization Step
efforts were initiated for HPIA, and Verification Step efforts continued

at the other study areas within Camp Lejeune.
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3.0 CHARACTERIZATION STEP METHODOLOGY

The Characterization Step effort at HPIA was a multistep process designed
to delineate in a sequential manner the most likely contaminant source(s)
within HPIA. The sequence of work efforts was as follo&s: records
search, soil gas investigation, installation and sampling of shallow
monitor wells, sampling of deep supply wells, installation and sampling
of intermediate and deep monitor wells, and aquifer pump test using an

existing deep water supply well.

3.1 RECORDS SEARCH

The existing IAS report (NEESA, 1983) was reviewed, and potential sources
of the contamination identified by the Verification Step efforts were
noted. With the assistance of Camp Lejeune staff, a 2-person team from
ESE conducted a building-by-building evaluation of all past and/or
current activities that may have utilized any solvent compounds. As
noted previously, buildings and other facilities identified in the IAS
report were evaluated with extra caution. In many cases, the physical
facilities of the buildings (i.e, floor drains, sumps, and unmarked pipe
lines) were inspected to identify the general purpose and any
interconnections. Any pits, tanks, or other drainage structures outside

of the buildings were also closely investigated.

' App. A lists, iIn tabular form, specific findings of the records search
effort on a building-by-building basis. The records search effort
identified a number of potential contaminant sources based on the use,

storage, or disposal of VOCs.

3.2 SOIL GAS INVESTIGATION

To optimally site monitor well locations, soil gas sampling and analysis
was conducted in the vicinity of all buildings that could potentially act
as VOC source areas, as indicated by the records search effort. App. B
lists the soil gas data, in tabular form, from all soil gas sampling
stations within HPIA. App. C presents both the location of the soil gas
sampling stations listed in the tables in App. B, and the detailed field

analytical procedure.
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VOCs, if present in groundwater or in the soil matrix, occupy the
interstices or voids in the soil. Vapors from the interstitial space
were sampled and characterized usihg a portable gas chromatograph (GC).
Soil gas analysis provided a rapid method for tracing potential plumes
resulting from leaks and/or spills of many VOCs. The method is
particularly useful for compounds [such as trichloroethene (TCE)] that é(/
are more volatile than xylene [vapor pressure greater than 5 millimeters
of mercury (mmHg)]. Determination of contaminant concentrations to the
low parts-per-billion level was made with this system. TCE was used as
the indicator compound at HPIA to trace volatile plumes. TCE has a high
vapor pressure (57.9 mmHg), which made it ideal to track with the
portable GC unit; TCE was detected in the deep potable aquifer in the
vicinity of HPIA. In addition to providing rapid results, substantially
more samples were analyzed at a much lower cost per sample compared to
well drilling and gas chromatography/mass spectrometry (GC/MS) analysis
of water samples. The system was shipped overnight and was ready to run
within hours of arrival onsite.

’
3.2.1 Soil Gas Sampling Grids
The soil gas sampling locations were selected using various grids and
spaced intervals along selected transects. The locations of these grids
and transects (App. C) were determined by the physical location of
suspected disposal features and as buildings, underground utilities, and
pavement allowed. The specific sampling procedure was to obtain the
initial samples from the central areas of the disposal features as
determined by the records search. When the presence of VOCs was
confirmed for a given feature/structure, the pattern of soil gas sampling
was focused on delineating the extent of the soil gas plume. A total of

143 soil gas samples were obtained from HPIA and analyzed.

3.2.2 Soil Gas Sampling Procedure

Soil gas samples were collected in a grid pattern as described in the

previous section and as shown in App. C. The grid in a specific sampling
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area was established manually using a surveyor's tape and was referenced
to building corners and other permanent markers. To more easily
interpret the results of the analyses, all soil gas samples were drawn

from a depth of approximately 4 ft.

Once a sampling location was chosen, a pneumometer (soil gas sampling
tube) was driven to its sampling depth by means of a pneumatic hammer.
When the desired depth was reached, the deformed end of the pnuemometer
tube was cut off using a pipe cutter, if necessary, and a Teflon® tube
was attached using a silicone stopper. The other end of the tube was
connected to a desiccator, and the system was evacuated to purge the
existing air column and to draw in gases from the soil. A Tedlar® sample
bag was then connected inside the desiccator, and the system was pumped
again to fill the sample bag. The bag was removed and transported to the
ESE field laboratory at HPIA for analysis. Once all of the samples were

collected, the pneumometers were either removed or driven below ground

level.

3.2.3 Data Analysis

Data collected during the soil gas sampling program were hand plotted in

the ESE field office. When all data for a specific disposal
structure/feature were collected, those data were plotted, and any data

‘gaps or anomalies were noted. Additional samples were collected, or

previously sampled sites were resampled at this time if required. Data

plots for each completed disposal structure/feature were then analyzed,

and monitor well locations were selected.

3.3 WELL INSTALLATION

After analysis of the socil gas data, monitor well locations were selected
to provide the required geohydrological and geochemical information to
evaluate the contaminant status within the groundwater underlying HPIA.
Specific information needs included the horizontal extent of
contamination, vertical extent ¢of contamination, and contaminant

concentration (i.e., source strength) at each specific study site within
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HPIA as well as in each specific depth interval (discrete water-bearing
zone) at each study site, if present. Additionally, the groundwater flow

direction was determined for all definable aquifer zones.

3.3.1 Shallow Monitor Wells

All shallow monitor wells within HPIA were installed using 6-inch
outside-diameter (OD) hollow-stem augers. Davis Drilling Co., of Safety
Harbor, FL, was the drilling subcontractor for all of the shallow monitor

wells.

All monitor wells installed as part of the field investigation at HPIA
were composed of polyvinyl chloride (PVC) materials. The specific
rationale for the use of PVC area as follows:

1. All monitor wells were installed, developed, and allowed to
equilibrate with the aquifer prior to sampling;

2. Prior to sampling, the standing water in each well (including
the volume of water in the saturated annulus) was purged,
ensuring that formation water was sampled,;

3. Each monitor well was sampled immediately after the purging

- process was completed to minimize any potential interaction
between the groundwater and the well materials; and

4, Many of the monitor wells were sampled 3 times, and no trends

‘were identified which would suggest that target analytes from
the groundwater were being absorbed by the well materials, or
that the well materials were contributing target compounds to

the water samples.

These technical issues, in conjunction with the inherent cost
efficiencies of PVC versus stainless steel or Teflon® , strongly indicate
that the use of PVC at Camp Lejeune is compatible with the technical
goals of the overall RI/FS.

App. D presents the detailed drilling methodology and the boring logs

and well completion reports.
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3.3.2 Deep Monitor Wells

All deep monitor wells (six) installed at HPIA were drilled with mud-
‘rotary techniques. Two depth intervals were selected for installation of
the deep monitor wells, 75 ft and 150 ft (see Sec. 4.3). Davis Drilling
Co. and Atec Associates (of Raleigh, NC) were the drilling subcontractors
utilized for the installation of the deep monitor wells. For those wells
installed by Atec Assoclates (three 75-ft wells, one 150-ft well), a 5-
inch hole was drilled to the design depth of the well. The detailed
drilling procedures and all boring logs and well completion reports are

presented in App. E.

3.3.3 Observation Wells

An aquifer pump test was conducted in HPIA to quantify flowrates witchin
the deep potable aquifer (Sec. 3.6). Two deep observation wells (200-ft
total depth) were installed adjacent to existing Water Supply Well 642
for ﬁhe purpose of water-level observation during the aquifer pump test.
Davis Drilling Co. was the contractor utilized for the installation of
the observation wells. The detailed drilling procedures and all boring

logs and well completion reports are presented in App. F.

3.4 MONITOR WELL SAMPLING

Each of the shallow monitor wells in HPIA were sampled three times, with
a period of approximately 60 days between sampling events. For
presentation and analysis of the geochemical data, the reader is referred
to Sec. 4.4. The deep monitor wells were sampled once as part of the
current effort.

Prior to sampling each of the monitor wells, the standing water in the i
well was purged using a centrifugal pump, a submersible pump, or a hand
bailer. Any downhole pumping equipment which was used for more than one
well was thoroughly washed with potable water between wells. All bailers
were constructed of PVC and stainless-steel materials without the use of

solvent-based glue and were dedicated for use in one well only. Table 3-1
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Table 3-1. Sample Containers, Preservation, and Holding Times
Maximum
Holding
Container Preservative Time for
Parameter Water Soil Water Soil all Matrices”
Lead P G HNO3 to pH<2 Cool, 4°C 6 months
0il and Grease G G Cool, 4°C Cool, 4°C 28 days
HyS04 to pH<2
Volatile
Organics ) S Cool, 4°C Cool, 4°C 14 days
Note: P = Polyethylene. ®
G = Amber Glass with Teflon -lined cap.
S = Amber Glass Vial with Teflon® -lined septum cap.
°C = degrees Centigrade.

*Preservatives and holding times are from Federal Register, Vol. 49,
No. 209, Friday, October 26, 1984, Page 43260 and Characterization of
Hazardous Waste Sites: A Methods Manual--Volume II, Sampling Methods,
Second Edition, EPA-600/4-84-076. Container requirements are consistent
with these references.

Source: ESE, 1988.
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lists the appropriate sample containers, preservation, and holding times

for each of the target analytes.

3.5 CHEMICAL ANALYSIS

All shallow and deep monitor wells were analyzed for a specific group of
target analytes. Table 3-2 lists the target analytes per well and EPA
reference methods utilized in the amalyses. These target analytes were
selected as the most probable compounds which may exist in the wvicinity
of the study site based upon past usage of materials and/or actual

presence in the environment as documented by previous investigations.

The observation wells installed for use in the aquifer pump test were
used only for water-level observations; no chemical samples were obtained

from these wells.

3.6 AQUIFER TESTING

The aquifer pump test at HPIA was conducted to determine site-specific
aquifer parameters that are required to estimate the rate of flow of
groundwater in the potable sand and limestone aquifer. A 72-hour pump
test was conducted with Water Supply Well 642 as the pumped well. Two
ob;ervation wells, each 200 ft deep, were installed to monitor the
drawdown resulting from pumping at Well 642. In addition, an existing
U:S. Geological Survey (USGS) observation well (90-ft total depth) was
located adjacent to allow monitoring of intermediate depth zones during
the pump test.

Water-level information was continuously recorded using an in situ

digital signal recorder/processor with downhole pressure probes. After
the completed test, all time-drawdown data for each of the observation
wells were analyzed by a number of standard curve matching techniques to
determine the required aquifer parameters. A detailed description of the

pump test procedure and the data analysis is presented in 3Sec. 4.3.3.
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Table 3-2. Target Analytes for HPIA Groundwater
Parameter Reference Method
Lead, Total EPA 200.7 (ICAP Spectroscopy)
01l and Grease EPA 413.2 (IR Spectroscopy)
Benzene EPA 624 (GC/MS Purgeables)
Bromodichloromethane EPA 624 (GC/MS Purgeables)
Bromoform EPA 624 (GC/MS Purgeables)
Bromomethane EPA 624 (GC/MS Purgeables)
Carbon Tetrachloride EPA 624 (GC/MS Purgeables)
Chlorobenzgne EPA 624 (GC/MS Purgeables)
Chloroethane EPA 624 (GC/MS Purgeables)
2-Chloroethylvinyl Ether EPA 624 (GC/MS Purgeables)
Chloroform EPA 624 (GC/MS Purgeables)
Chiﬁromethane EPA 624 (GC/MS Purgeables)
Dibromochloromethane EPA 624 (GC/MS Purgeables)
1,1-Dichloroethane EPA 624 (GC/MS Purgeables)
1,2-Dichloroethane EPA 624 (GC/MS Purgeables)
1,1-Dichlorocethylene EPA 624 (GC/MS Purgeables)
trans-1,2-Dichloroethene EPA 624 (GC/MS Purgeables)
1,2-Dichloropropane EPA 624 (GC/MS Purgeables)
cis-1,3-Dichloropropene EPA 624 (GC/MS Purgeables)
trans-1,3-Dichloropropene EPA 624 (GC/MS Purgeables)
Ethylbenzene . EPA 624 (GC/MS Purgeables)
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Table 3-2. Target Analytes for HPIA Groundwater (Continued, Page 2 of 2)

Parameter Reference Method

Methylene Chloride EPA 624 (GC/MS Purgeables)
1,1,2,2-Tetrachloroethane EPA 624 (GC/MS Purgeables)
Tetrachloroethene ' EPA 624 (GC/MS Purgeables)
Toluene EPA 624 (GC/MS Purgeables)
1,1,1-Trichloroethane _ EPA 624 (GC/MS Purgeables)
1,1,2-Trichloroethane , EPA 624 (GC/MS Purgeables)
Trichloroethene , EPA 624 (GC/MS Purgeables)
Trichlorofluoromethane EPA 624 (GC/MS Purgeables)
Vinyl Chloride EPA 624 (GC/MS Purgeables)
Acrolein EPA 624 (GC/MS Purgeables)
Acrylonitrile EPA 624 (GC/MS Purgeables)
Diéhlorodifluoromethane EPA 624 (GC/MS Purgeables)
m-Xylene EPA 624 (GC/MS Purgeables)
o- and/or p-Xylene ' EPA 624 (GC/MS Purgeables)
Methyl Ethyl Ketone EPA 624 (GC/MS Purgeables)
Methyl Isobutylketone EPA 624 (GC/MS Purgeables)

Source: ESE, 1987.
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4.0 DATA RESULTS AND ANALYSIS
4.1 RECORDS SEARCH

As described in Sec 3.1, a 2-man team from ESE conducted a detailed
records and physical search within HPIA to identify the presence of
botential waste solvent disposal features/structures that could account
for the observed VOC contamination in the deep potable aquifer. App. A
lists each building that was investigated, the use(s) of the building
through time, and the division/department within Camp Lejeune that
has/had jurisdiction over the physical structure and the operations

within.

Table 4-1 lists all of the areas within HPIA that were identified as
potential source areas for waste solvent materials. Also included in the
table are the primary indications leading to a preliminary classification
as a potential source, as well as the specific pages in App. A of this
report which present the appropriate pages from the field logbooks where

the suspect features/structures are identified.

Each of the areas listed in Table 4-1 warranted further study in the next

phase of field efforts, i.e., the soil gas investigationm.

4.2 SOIL GAS INVESTIGATION

Each of the areas identified by the records search as potential sources
of VOCs was investigated with the use of the soil gas technique. As
described in Sec. 3.2, the general field methodology was to collect the
initial samples from the central area of the suspect feature/structure
and, as data became available, to expand the soil gas grid to delineate

the limits of any detected contamination.

All soil gas data are presented in App. B; all soil gas sampling station
locations are shown in App.C. The remainder of this section discusses

only those areas in which VOC contamination was detected in the soil gas.
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Table 4-1. Potential Source Areas Identified by Records Search
Bldg. Primary Indicators Reference Pages
901 o Underground Tank (TCE) A-1, A-2, A-20, A-21
902 o Engine Degreasing
913
915 o Solvent Drain from Wash Line A-21
o Bare Spot on Ground, South
Side of Building
1100 o Former Service Station Drum A-24
(Empty) of Solvent Currently
at Site
1101 o Paint Shop/Emergency Maintenance; A-3, A-7, A-15
1102. Proximity to 1202
1202 . o Base Maintenance Shop Documented A-7, A-16
Solvent Use and Storage
1300 o Cold Storage Facility with A-4
1302 Maintenance Shop; Solvent Usage
1502 o Motor T Shop, Documented A-5, A-18, A-19
0Oils, Grease, Solvents, Gasoline '
1601 o Vehicle Maintenance and Repair; A-8, A-22
1602 Solvent Use; Visible Ground
Stains
1709 6 Former Combat Vehicle Maintenance, A-9
1710 Underground "Waste" Tanks; Bags of

Contaminated Soil (Uncovered)

Source: ESE, 1987.
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4.2.1 Bldgs. 901. 902,  and 903

The IAS identified the presence of a 440-gallon (gal) underground tank at
Bldg. 901 (Fig. 4-1). This tank was used for storage of TCE that was
used to degrease engines. Available information at the time of the IAS
indicated that the contents of the tank had been drained and sent to the
Defensé Property Disposal Office (DPDO), which now operates under the
title of the Defense Reutilization and Marketing Office (DRMO). No
information regarding spills, leaks, or discharges from the tank while it

was in active use was available.

Additional inquiries conducted as part of the current Confirmation Study
reconfirmed the presence of the underground tank adjacent to the eastern
side of Bldg. 90l; it remains in-place but is reportedly empty and/or
filled with sand.

The documented presence of the underground tank and the use of TCE
strongly indicated that a soil gas investigation should be conducted in
the area between Bldgs. 902 and 903. Subsequent conversations, during
the well drilling phase of the field efforts, with active Marine Corps
staff working in the vicinity of Bldgs. 901, 902, and 903 indicated that
degreasing of engines took place over a large area between Bldgs. 902

and 903 and the railroad lines.

The results of the soil gas investigation (Fig. 4-1) identified the
presence of TCE vapors in the soil column in the vicinity of the
underground tank, verifying the records search data. The soill gas data
and the documented history of TCE usage throughout the area bounded by
Bldgs. 901, 902, and 903 and the rail lines strongly suggest that VOC
contamination is present in the groundwater and that installation of

monitor wells in this area was warranted.
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4,2.2 Bldg. 1100

This building (Fig. 4-2) was a small service station when it was first
constructed (1943). It was most recently used as a printing plant. An
empty drum labeled as 1,1,2,2-tetrachloroethene was found adjacent to the
building at the time of the investigation. The field staff was verbally
informed that this drum had developed a leak and was placed outside; the
contents of the drum drained onto the ground. A single value of TCE was
detected to the west of Bldg. 1100, although two samples obtained to the
east of the building had high detection limits due to the presence of
other unknown compounds. Because TCE was identified at this study site,

inclusion of the site in the monitor well installation and sampling phase

was warranted.

4.2.3 Bldgs. 1101, 1102, 1202, 1300, 1301, and 1302

The IAS identified and described several of the industrial/maintenance
activities that have or are now occurring at Bldg. 1202, Base Maintenance
Shop (Fig. 4-3). No specific contaminant sources were identified by the
database available at that time. Further inspection of Bldg.11202 as
part of the current Confirmation Study identified a number of potential
sources of VOC contamination. The most significant areas warranting
further study are the location(s)‘of former underground storage tanks,
and storage areas for drums and other containers of waste thinners,
paints, and solvents. Currently, the handling of'potentially toxic or
hazardous materials at Bldg. 1202 appears to be within applicable
protocols and guidelines. The area is well kept and visually clean.
However, because of past practices, and the fact that pavement covers
most of the area surrounding the structures preclu¢ing inspection of
possible ground staining, the area surrounding Bldg. 1202 was included in
the soil gas investigation. Bldgs. 1101, 1102, 1301, and 1302 are
general-purpose storage warehouses and are involved in the investigation
only because of proximity to Bldg. 1202. Bldg. 1300 is a cold storage
facility and does contain a maintenance shop. It was included as a

separate potential source of contaminants.
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TCE was detected in the soil vapors over a major portion of the western
and northwestern areas of the Bldg. 1202 complex, with values ranging
from 15 to 36,770 parts ber billion (ppb). The highest concentrations
were located at the northern and southwestern ends of the'building. This
corresponds closely with use and disposal history of solvents at this
facility. A single value of TCE was detected on the eastern side of
Bldg. 1300, but may be related to the TCE seen throughout the western
side of Bldg. 1202 and adjacent facilities. Installation of monitor
wells in this study site was required in order to identify/quantify

potential VOC contamination in the groundwater.

4.2.4 Bldgs. 1502, 1601, and 1602

The area encompassed by Bldgs. 1502, 1601, and 1602 has been a vehicle
maintenance and repair facility since initial construction (circa 1942-
1943). The IAS identified the presence of a 440-gal underground storage
tank of TCE at Bldg. 1601, the current status of which is unknown. The
Confirmation Study records search documented heavy solvent and petroleum,
0il, and lubricant (POL) Qsage. In addition, heavy ground staining was
observed. The results of the soil gas investigation (Fig. 4-4) strongly
corroborate the records search data. The soil vapors in the area between
Bldgs. 1601 and 1502 are highly contaminated with TCE, with levels as
high as 703,000 ppb. In addition, soil gas sampling stations on all
sides of Bldg. 1502 recorded TCE contamination. Similarly, TCE
contamination was detected at sampling stations on the southern and
eastern sides of Bldg. 1601. High levels of TCE contamination in the
soil adjacent to these buildings resulted in a high-priority
classification of this study site in the following investigative efforts.

Installation of a monitor well network was warranted.

4.2.5 Bldgs. 1709 and 1710

The area encompassing Bldgs. 1709 and 1710 (Fig. 4-5) has been a combat
vehicle maintenance area, paint shop, and general maintenance area for
much of its history. Underground "waste" tanks were identified at Bldg.

1709; the current status of these tanks is not known. Bags of soil
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marked as contaminated were found to the south of Bldg. 1709. These bags

are exposed to weather and are in very poor condition.

The soil gas investigation identified TCE in the soil wvapors in only two
‘locations, adjacent to the bags of contaminated soil. However, in a
large number of samples obtained from an area to the south of Bldg. 1710,
the method detection limit was extremely high due to dilution of the
samples in an attempt to resolve a large unknown peak in the data.
Although not specifically analyzed, it appears that a large amount of 0&G
is present in the soil in the vicinity of these samples. TCE may be

present, but was not detected because of the sample dilution process.

The sporadic detection of TCE, and the presence of other unknown
contaminants, required that this study site be included in the next phase

of the field investigation--monitor well installation and sampling.

4.3 GECHYDROLOGY

Two groundwater systems appear to be operative at HPIA., The shallow
aquifer is encountered at a depth of less than 10 feet below land surface
(ft BLS) in most areas, and in many areas is at or just below the land
surface. The deep aquifer, which is the producing zone for all of the
water supply wells at HPIA and throughout Camp Lejeune, is encountered at
a depth of approximately 100 £t BLS. This deep zone can be 100 ft or
more in thickness. Between these two distinct zones is an alternating
sequence of sands, silts, and clays which are poorly described both in

lithology and water-bearing properties.

A total of 33 monitor wells were installed in HPIA to describe the
subsurface geologic units, define the groundwater flow directions, and
characterize the geochémical character of the groundwater at HPTIA. Of
this total, 27 wells were completed in the shallow aquifer, and 6
penetrated intermediate and deep aquifer zones. In addition to these 33
wells, 2 monitor wells previously installed at Sice 22 were sampled and

analyzed as part of the Characterization Step effort.
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Fig. 4-6 shows the location of the monitor wells installed as part of the
current study at HPIA. These locations monitor all "hot spots" as
defined by the soil gas investigation. In addition, a .few of the monitor
wells provide additional detail to the groundwater contour maps and/or
define the extent of contamination derived from the potential source
areas. More specific well location rationale is presented on a site-by-

site basis in Sec. 4.4,

4.3.1 Shallow Aquifer
4.3.1.1 Geology

Fig. 4-7 shows the location of seven cross sections (Figs. 4-8 through
4-14) which have been prepare& using lithologic information collected
during the drilling and installation of the shallow monitor wells. These
cross sections show the site to be underlain primarily by silty sand and
extensive but discontinuous layers of silty clay and silty sandy clay
whiéh dip toward the south-southwest. The southwestern side of HPIA
(Section D-D’, Fig. 4-11) is covered by a shallow 1. to 2-ft layer of
peat which reflects the lesser developed state of this area. Other peat-
covered areas, common in coastal marshland environments, may have been
present in the past, but would have been removed during development.
Additionally, a deeper layer of sand peat was identified in borehole
HPGW24 at a depth of approximately 18 ft BLS (Section E-E', Fig. 4-12).
Marl, a combination of calcium carbonate mud and clay, was identified in

two boreholes (HPGW4 and HPGW21).

4.3.1.2 Groundwater Movement

A potentiometric map for the shallow aquifer (Fig. 4-15) was prepared
using water-level measurements collected on April 15, 1987. Well survey
information and water level data are presented in App. K. Depth to water
ranged from 6.17 ft BLS in Well HPGW26 to 22.36 ft BLS in Well HPGWl. In
general, the shallow groundwater flows toward the New River, with
direction of flow ranging from the south-southwest in the northern corner
of HPIA to the west-southwest in the southwestern half of HPIA. Slight

groundwater mounding can be seen in the west-central section of
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HPTIA, and a larger mound can be seen in the southeastern corner of HPIA,.
This mounding may be due to increased surface infiltration in the west-
central section and a reflection of surface water (drainage ditch) in the

south section. The average groundwater gradient is 0.20 feet per foot

(fr/fe).

4.3.2 Deep Aquifer
4.3.2.1 Geology

One cross section (G-G', Fig. 4-14) was prepared using lithological
information collected from the six deeper wells (75 to 150 ft). This
section shows the silty sand, sandy clay layer continued to a depth of
approximately 50 ft BLS, where a zone of sand, shells, and cemented
clastics is encountered. This zone ranged in thickness from
approximately 35 ft in HPGW9-3 to greater than 80 ft in HPGW24-3. This

unit was underlain by silty sand and silty clayey sand.

4.3.2.2 Groundwater Movement

The water levels in the deeper wells are similar to those observed in the
shallow wells, ranging from 11.40 ft BLS in HPGW24-3 to 12.8 ft BLS in
HPGW17-3. There is not enough information available to prepare a
potentiometric map for the deeper aquifer, but groundwater flow would be
expected to be toward the Atlantic Ocean (east, southeast). Pumping of
domestic and industrial wells completed in this zone may cause regional

differences in the flow direction.

4.3.3 Aquifer Pump Test

An aquifer pump test was performed on the deep aquifer at HPIA. Existing
Water Supply Well No. 642 was selected as the pumped well because it was

the closest active well to HPIA which was not actually within the zone of
deep groundwater contamination. Use of this well eliminated the need to

dispose of'large quantities of contaminated groundwater generated during

the test. In addition, the existing well log for Well 642 indicated that
the subsurface materials were typical of those encountered throughout

HPIA. This ensured that the aquifer parameters quantified by the pump
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test would be representative of HPIA as a whole. Three observation wells
provided drawdown data for analyses. These three wells included an
existing USGS observation well, located 90 ft from the pumping well;
‘observation well No. 642-1, located 200 ft from the pumping well; and
observation well No. 642-2, located 300 ft from the pumping well. The

location of the wells used in the analyses are shown in Fig. 4-16.

The sequence of geologic materials at HPIA begins with an interval of
sands approximately 30 ft thick, which overlies a clay and sandy clay
layer. The clayey interval is discontinuous throughout the area and
variable in thickness. Each of the boring logs for all monitor and
observation wells installed in the northern area of HPIA was reviewed to
determine the thickness of the clay-rich layer underlying the shallow
aquifer. Variability of thickness was noted across the area, and an
average value of 17 ft was used in all calculations. Below the clayey
interval, the remainder of the material of interest consists of sand and

limestone with minor amounts of silt, silty sand, and rock.

The presence of water within this sequence of geologic materials creates
two aquifers separated by the clayey interval. From the surface of the
shallow groundwater (which occurs at a depth of 12 ft BLS in Well 642),
to the top of the clayey interval, an unconfined aquifer is present in
the near-surface sands. The regional literature indicates that the
clayey interval acts as a semiconfining unit retarding flow between the
unconfined aquifer above and a semiconfined aquifer present in the sand
and limestone below. The sand and limestone aquifer was assumed to
extend to the base of the freshwater system, a depth of approximately
300 ft below mean sea level (NEESA, 1983).

4.3.3.1 Well Construction

The wells used for the pump test and analyses provided data concerning
the sand and limestone aquifer. A construction log of pumping well
No. 642 was provided to ESE by Camp Lejeune. The well 1s similar to

other supply wells at Camp Lejeune, which are approximately 6-inch
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inside diameter (ID) and 200 ft deep. These wells are screened to

produce water from the intermittent sand and limestone aquifer.

Wells No. 642-1 and 642-2 were conétructed under the direction of ESE,
specifically to monitor the sand and limestone aquifer during a pump
test. The wells were drilled at distances of 200 ft and 300 ft,
respectively, from the pumping well. These distances were determined
after review of the available geohydrologic information for the sand and
limestone aquifer. As a common practice, pump test observation wells are
installed at distances related to multiples of the aquifer thickness.

The greater the distance from the pumped well that an observation well is
installed, the more the aquifer parameters derived from that observation
well are representative of the aquifer as a whole. However, at some
distance from the pumped well, drawdown may no longer be measurable in
the observation well. Review of the data for the sand and limestone
aquifer, conducted with the USGS in Raleigh, NC, strongly suggested that
drawdown at distances greater than 2 times the aquifer thickness (i.e., 2
times 200 ft) would not be measurable. As a result, two observation
wells were installed at distances equal to 1.0 and 1.5 times the aquifer
thickness. Each observation well was drilled to a depth of 200 ft and
screened continuously from 100 ft to 200 ft (i.e., similar to the
existing water supply wells). Well No. 642-1 is designated Well 1; Well
No. 642-2 is designated Well 2.

The third well used for the analyses is an existing USGS observation
well. This well is 90 ft deep and assumed to be screened over the lower

portion of the well. The USGS well is designated Well 3.

4.3.3.2 Pump Test Procedures

The pump test started at 11:36 a.m. on April 13, 1987. A pumping rate of
85 gallons per minute (gpm) from pumping well No. 642 was maintained for
a period of 42.96 hours (2,577.6‘minutes). Prior to the start of the

test, during the pumping period, and during the recovery period, water
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levels were measured both with pressure transducers and hand
measurements. In §;;g® pressure probes and a data logger were used in
the Observation Wells No. 1, 2, and 3 to record water levels.
Measurements of water level by the USGS wetted-tape method were also made
in the 3 wells mentioned above and in 11 other wells in the immediate
vicinity of the pump test. For the most part, the data obtained by the
pressure transducers were used for the analyses. Ninety-four minutes
into the test, the pressure transducer monitoring the water level in the
USGS well (Well No. 3) malfunctioned, and water levels as recorded by the
data logger appeared to rise in this well. Hand measurements indicated
the water level continued to decline. The early-time data analyzed for
Well No. 3 were recorded by the data logger; after 94 minutes, data from

Well No. 3 used for the analysis were recorded by the ESE field team.

A decision was made to discontinue pumping based on observations that
drawdown levels had reached a steady-state condition. At 5:32 a.m. on
April 15, 1987, the pumping well was turned off and recovery of the
aquifer was monitored for 10.68 hours (641.25 minutes). Recovery was
terminated when recharge from a rainstorm caused water levels to rise

above initial static water levels.

4.3.3.3 Pump Test Analysis Methods

Analyses of the drawdown and recovery data generated by the pump test
were performed by ESE. All analytical techniques are most accurate if
the actual field conditions parallel the assumptions utilized in the
derivation of the techniques. Actual field conditions rarely are
identical to these assumptions. As a result, a wide range of analytical
techniques was utilized to evaluate if any one technique biased the
results to a measurable extent. Drawdown data were analyzed for values
of aquifer transmissivity and storage coefficient by methods developed by
Theis (1935), Hantush and Jacob (19553), and Walton (1962). The data were
also analyzed by the distance-drawdown method developed by Cooper and ‘
Jacob (1946). The methods of Hantush and Jacob (1955) and Walton (1962)

were also used to evaluate properties of the semiconfining laver.
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The first three methods interpret the aquifer parameters from logarithmic
plots of the drawdowm data as compared to type curves based on ideal
conditions. The distance drawdown method is a semi-logarithmic straight-
line data plot in which the slope of the straight line is characteristic

of the aquifer.

The recovery data were analyzed by the recovery method and the residual
dravdown method. These are both semi-logarithmic straight-line methods

based on the equations developed by Cooper and Jacob (1946).

Pumping well efficiency was evaluated. This was done by considering the
actual specific capacity of the well as compared to that which would be

possible if the well were theoretically 100-percent efficient.

Evaluation of the effects of tidal fluctuations on the drawdown data was
made by examining the plets of drawdown versus time, and also water-level
data during the pump test from background wells. The plotted pump test
data represent smooth curves which do not show any variability associated
with tidal effects. The background well data indicate that the maximum
total cyclic fluctuation observed was 0.2 ft. Based on adjustment to a
central level, a maximum correction for tidal fluctuations would be

0.1 ft, with most corrections being less than 0.1 ft. As the plotted
data do not show any variability because of tidal fluctuations, and the
correction would be 0.1 ft or less, no corrections to the drawdown data

were made.

Theis Method

The Theis method is a classical method of drawdown analysis which was
developed by Theis in 1935. The method of analysis is based on certain
assumptions concerning the configuration and character of the aquifer,
most importantly that the aquifer is confined. The assumptions can be
found in most texts describing the method including Driscoll (1986;,
Freeze and Cherry (1979), and Lohman (1972).
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Even though many of the assumptions were violated at Camp Lejeune, the
method can still be used to obtain a reasonably reliable estimate of the
aquifer parameters. The Theis analysis was performed with the aid of
computer software. The particular computer program that was used plotted
the data on a iog-to-log scale, chose the best-type curve match, and
calculated values for the aquifer parameters of transmissivity and
storage coefficient, The computer-generated data plot, type curve
matches, and calculated parameters based on the Theis method for

Wells No. 1, 2, and 3 are shown in Fig. 4-17.

Hantush-Jacob Method

The Hantush-Jacob (1955) method is similar to the Theis method in that
the data plot is compared to type curves to arrive at values for the
aquifer parameters. The Hantush-Jacob method differs in that the
equations and type curves were developed for a leaky, semiconfined
aquifer, an aquifer which receives water by leakage through an overlying,
semiconfining layer. As the clayey interval overlying the sand and
limestone aquifer at Camp Lejeune ¢#is discontinuous and non-uniform, it
can be considered a leaky semiconfining layer. The Hantush-Jacob method
wouid potentially yield the most accurate values for the aquifer
parameters, as the method interprets a hydrogeologic systeﬁ similar to
the system at Camp Lejeune. The Hantush-Jacob analysis was also
performed with the aid of computer software. Results of the Hantush-

Jacob analysis for Wells No. 1, 2, and 3 are shown in Fig. 4-18.

Walton Method

The Walton (1962) method was applied to the data, with the best fit-type
curve being chosen by the visual inspection as a check on the computer-

generated values. Walton’s method is based on the same equations for a
leaky semiconfined aquifer system developed by Hantush and Jacob (1955)

and expanded on by Hantush (1956). Walton developed and published the

type curves based on Hantush's calculations. The data plots, type-curve
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match, and associated calculations for the Walton method for Wells No. 1,

2, and 3 are shown in Fig. 4-19,

Distance-Drawdown Method

The distance drawdown method, based on the Theis solution, was developed
by Cooper and Jacob (1946) utilizing semi-log plots of the drawdown data.
The method requires plotting of drawdown values from two or more wells
taken at the same time during the pump test. For the Camp Lejeune
analyses, drawdown data at the end of the test from Wells No.‘l, 2, and 3
were plotted and analyzed by the distance-drawdown method. The distance-

drawdown analysis calculations are shown in Fig. 4-20.

Recoverv Method

The recovery method is another straight-line analysis method based on the
Theis solution. To determine the recovery, time versus drawdown and
recovery is plotted on arithmetic scale. Recovery is calculated as the
difference between extrapolated time-drawdown data (s) and the actual
recovering water-level curve data (s’). The recovery data calculated in
this way are plotted on a semi-iog scale, and the best straight line is
drawvn through the points. The slope of this line and the intercept of
the\line with the zero-drawdoum axis are used to calculate aquifer
transmissivity and storage coefficient. Data plots and calculations by

the recovery method are shown in Figs. 4-21 through 4-26.

Residual -Drawdown Method

The residual-drawdown method is a similar method of analysis to the
recovery method. Residual drawdown (s’), which is the difference between
the recovering water level and the static water level, is used instead of
calculating recovery. Another difference is that for the time axis of
the plot, the ratio of t/t’' is used, where t is time since pumping
started and t’ is time since pumping stopped. This ratio results in a
dimensionless number. Transmissivity is calculated based on the slope of

the best-fit straight line through the residual-drawdown data, alcthough
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storage coefficient cannot be calculated by this method because of the

dimensionless-time axis.

The point on the residual-drawdown plot where the straight line inter-
cepts the zero drawdown axis can be used for a qualitative evaluation of
aquifer characteristics. In theory, the rate of aquifer recovery should
be identical to the rate of aquifer drawdown, if the pumping rate was
constant throughout the test. In this situation, the residual-drawdown
plot should be a straight line which intercepts the zero-drawdown axis at
t/t’ = L. If the straight-line intercept with the zero axis occurs at a
t/t’ value of 2 or more, recharge to the aquifer is indicated. If the
straight-line intercept still indicates a foot or more of drawdown in the
aquifer at t/t’ = 1, the aquifer is indicated to be limited in extent and
not receiving recharge (Driscoll, 1986). The residual-drawdown method
was utilized for all three observation wells. The data and results are

plotted in Figs. 4-27 through 4-29.

4.3.3.4 Results of Pump Test Analyses

The results of the pump test analyses at Camp Lejeune for transmissivity
and storage coefficient and leakage properties using various methods are
all in agreement. The results indicate a consistency of values obtained

for each well and for the aquifer.

Transmissivity

The values of transmissivity are shown in Table 4-2. Values of
transmissivity average 9.6 x 103 gallons per day per foot (gpd/ft),
ranging from a low of 6.1 x 103 gpd/ft in Well No. 3 to a high of

1.3 x 104 gpd/ft in Well No. 2. The values consistently show Well No. 3
has the lowest transmissivity and Well No. 2 has the highest, with Well

No. 1 being closest to average.
Values of transmissivity will vary to some extent from well to well

depénding on the geologic materials surrounding the particular well.

From the analyses results, Well No. 2 is apparently surrounded by more
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Table 4-2. Transmissivity Compafison (gpd/fe*)

. Well No.
Method 1 2 3
Theis 9.9 x 103 1.2 x 104 7.5 x 103
Hantush-Jacob 9.3 x 103 1.2 x 104 6.2 x 103
Walton 9.8 x 103 1.1 x 10% 6.1 x 103
Recovery 1.0 x 104 1.3 x 104 8.6 x 103
Residual-Drawdown 9.2 x 103 1.3 x 104 - 8.2 x 103
Average . 9.6 x 103 1.2 x 104 7.3 x 103
Overall Average T 9.6 x 103
Distance-Drawdown 7.1 x 103
Method (using all
3 wells)

*Gallons per day per foot (gpd/ft).

Source: ESE, 1988.
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permeable materials, and Well No. 3 by less permeable materials. The
value obtained from Well No. 3 may be lower, since the well is only 90 fc
deep and does not penetrate as much of the aquifer thickness as Wells

No. 1 and 2. Potentially, the somewhat higher transmiséivity zones are
located deeper in the aquifer. The values for transmissivity obtained
with the Hantush-Jacob method and the Walton method (methods specifically
for leaky, semiconfined aquifers as are present at Camp Lejeune) are not
significantly different from values obtained by the other methods, except
for Well No. 3. At Well No. 3, the two leaky-aquifer methods give values
lower than the other methods. These lower values will be explained in

the section of this report which considers the effects of leakage.

Transmissivity determined by the distance-drawdown method, using drawdown
data from all three wells at the end of the pump test, was

7.1 x 103 gpd/ft. This value is lower than the average values from the
other methods but in the range of values obtained from Well No. 3. The
data from Well No. 3 may be controlling the slope of the line which
determines this value, thus resulting in a lower-than-average value for

transmissivity.

Personal communication with Rick Shiver of the North Carolina Department
of Natural Resources (August 1987) indicates transmissivity of the sand
and limestone aquifer in the vicinity of Camp Lejeune ranges from
approximately 7,500 to 15,000 gpd/ft. The range of values obtained by
the various methods of analysis by ESE is within this range of typical
transmissivity values and is therefore considered to be representative of

the potable aquifer at HPIA.

Storage Coefficient

Values for the storage coefficient obtained from the various methods are
shown in Table 4-3. Similar to transmissivity, the values are in
agreement for all wells and for the aquifer. The values average 8 x 10754
and range from 5 x 104 in Well No. 1 to 1 x 1073 in Well No. 2, with

Well No. 3 equal to the average. These values are all in a range
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Table 4-3. Storage Coefficient Comparison

Well No.
Method 1 2 3
Theis 6 x 1074 1x 10°3 9 x 1074
Hantush-Jacob 6 x 10°% 1x 10°3 8 x 10°%
Walton 6 x 1074 1x 103 8 x 104
Recovery 5 x 1074 1x 10°3 8 x 1074
Residual-Drawdown -- -- --
Average 6 x 107% 1 x 1073 8 x 1074
Overall 8 x 1074
Average
Distance- 3 x 1073
Drawdown
(using all
3 wells)

Source: ESE, 1988.
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characteristic of storage coefficients of confined aquifers, suggesting
that the sand and limestone aquifer in the northern portion of HPIA acts
as a confined aquifer. This is not inconsistent with the regional
literature that suggests the sand and limestone aquifer is semi-confined,
but subject to some variability. The higher values from Well No. 2 may
indicate a slightly less-confined situation near Well No. 2 trending to
semiconfined conditions. The value of storage coefficient obtained by
the distance-drawdown method is 3 x 1073, a value higher than average
(indicating a trend to more semiconfined conditions than the other

methods of analysis).

The value of storage coefficients presented in the IAS (NEESA, 1983)
range from 2.6 x 1073 to 7.4 x 1073 on a regional scale for the limestone
and sand aquifer. All of the values obtained by ESE are in this range,
indicating that the aquifer at the pump test site is typical of the

aquifer as a whole.

Leakage Characteristics

The leakage characteristics of the semiconfining layer are dependent on
the hydraulic conductivity and thickness of the layer. The wvalue of the
semiconfining layer hydraulic conductivity can be determined from the
pump test analysis methods of Hantush-Jacob (1955) and Walton (1962).
These methods are used to determine aquifer parameters based on the best
match with a family of type curves. Each curve has a different value,
known as the % value. The L value is equal to the following based on

B
Hantush and Jacob (1955):

I _ —r .
B T/k’'/b’
where: = Radius to observation well from pumping well (ft)

Transmissivity [square feet per day (ftz/day)]

k'’ = Hydraulic conductivity of semiconfining layer [feet per

day (ft/day)]

b’ = Thickness of semiconfining layer (ft)
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The family of type curves presented by Walton (1962) has % values ranging

from 0 (the Theis curve) to 6.0. The larger the L value, the greater the

B
amount of leakage into the aquifer. If the value of % and transmissivity
kl
are known, the value ;—, known as leakance, can be calculated based on

b’
the % relationship stated above. For the Camp Lejeune analysis, the

thickness of the semiconfining layer (b') was assumed to be 17 ft;

hydraulic conductivity was calculated based on this thickness.

The values of % selected for the analyses are shown in Table 4-4. The
values ranged from 5.0 x 1072 to 1.7 x 10°l. These numbers are rather
small but are greater than 0, indicating that some leakage to the aquifer
is occurring. The smallest number chosen by the computer match is

0.0093 by the Hantush-Jacob (1955) method for Well No. 2. The type-curve
match, plotted over the data points in Fig. 4-18 does not closely match
the data. It is the analyst's opinion that the computer match is
inappropriate. With the Walton (1962) method, a better choice of type-
curve matches was chosen. The Hantush-Jacob (1955) match for Well No. 2
is considered to be too low an &£ value, and thus calculations of leakage

B
and hydraulic conductivity based on this L value are not used in the

B
"average" calculations. The calculated values are presented to show the
variation with other values.

Table 4-5. shows a comparison of the calculated values of leakance %7.
The unit of leakance is day'l, and the values range from 8.2 x lO’S/day

to 3.0 x 10'3/day and average 1.1 x 10’3/day.

Table 4-6 shows the values of semiconfining-layer hydraulic conductivity
based on an assumed average thickness of the confining layer of 17 ft.
The values range from 1.4 X 10-3 ft/day to 5.1 x 10-2 ft/day, averaging
3.5 x 1073 ft/day. In centimeters per second (cm/sec), a unit more often
associated with permeability, the values of hydraulic conductivity range
from 4.9 x 10’7 cm/sec to 1.8 x 10'5 cm/sec, averaging 1.6 x 10‘6 cm/sec.
These values indicate the clayey interval is not completely éonfining but

more likely a semiconfining layer. Generally, clays with permeabilities
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Table 4-4. Comparison of § Values
Well No.
Method 1 2 3
Hantush-Jacob 9.0 x 102 9.3 x 107 3% 1.7 x 1071
Walton 5.0 x 1072 1.5 x 10°1 1.5 x 10°1

*% value is inappropriate.

Source: ESE, 1987.
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Table 4-5. Leakance Comparison (day'l)
Well No.
Method 1 2 3
Hantush-Jacob 2.5 x 10°% 1.6 x 10°6* 3.0 x 1073
Walton 8.2 x 1073 3.7 x 1074 2.3 x 1073
Average 1.7 x 1074 3.7 x 1074 2.7 x 1073

Overall Average 1.1 x 10°3

*Value not used in average calculation.

Source: ESE, 1987.
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Table 4-6. Semiconfining Bed Hydraulic Conductivity Comparison (ft/day)

Well No. i
Method 1 2 3
Hantush-Jacob 4.3 x ].O'3 2.7 x 10'5* 5.1 g 10'2
Walton 1.4 x 10°-3 6.4 x 10°3 3.9 x 10°2
Average 2.9 x 1073 6.4 x 1073 4.5 x 1073

Overall Average 4.6 x 10-3

*Value not used in average calculation.

Source: ESE, 1987.
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of lO'scm/sec are recommended to function as landfill liners.
Permeabilities in the range of 10'4, 10'5, and 10°6 cm/sec are
characteristic of silty sands to silty clays. Permeabilities of

10-3 cm/sec or above are characteristic of silty sand to clean sand and
gravel (Freeze and Cherry, 1979). The values associated with the clay
layer at Camp Lejeune are indicative of a silty sand to silty clay and

clay-type material,

The highest values of leakance and semiconfining-layer hydraulic
conductivity occur at Well No. 3. This indicates somewhat more leaky
conditions in the vicinity of Well No. 3 as compared to Wells No. 1

and 2. As the semiconfining layer is more permeable at the site of

Well No. 3, the values of transmissivity for Well No. 3 obtained by the
leaky-aquifer méthods (Hantush-Jacob and Walton) (Figs. 4-18 and 4-19)
are better estimates of transmissivity of the aquifer at that point than

by the methods for confined aquifers.

In Well No. 3, the value of drawdown, as observed, is interpreted by the
confined-aquifer analyses as reflecting properties of the aquifer. a
higher transmissivity will result in less drawdown. With the
semiconfined aquifer methods, the value of drawdown and the shape of the
curve indicating a steady level of drawdown are interpreted as resulting
from leakage into the aquifer. The lower values of drawdown result from
the effects of this leakage and not from a more transmissive aquifer.
The values of transmissivity calculated in this manner are lower than if
the aquifer is assumed to be confined, but provide a more accurate
representation of the aquifer conditions. Because of the greater amount
of leakage into the aquifer at Well No. 3 than at Wells No. 1 or 2, the
values of transmissivity calculated for Well No. 3 by the confined
aqﬁifer methods are overestimates of transmissivity at that location.
The confined methods for Wells No. 1 and 2 do not overestimate
transmissivity in comparison to the leaky method values, nor are the

leakance and semiconfining-layer hydraulic conductivity values as high as
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is observed from the Well No. 3 analysis. The aquifer is apparently more

confined, or less leaky, in the vicinity of Wells No. 1 and 2.

Other indications that the aquifer is semiconfined were given by the
residual-drawdown method. The intercept of the straight line through the
data points for all three wells intercepted the zero-drawdown axis at
t/t’ of 2 or greater. This position of the line, with respect to the
zero-drawdown axis, suggests the aquifer is receiving recharge as the
water levels recover in a shorter time than was taken to draw them down.
Well No. 3 plots farthest from the origin, at a t/t’ value of 3,
indicating again more recharge is occurring at Well No. 3 than the other

wells, and the aquifer is less confined at this location.

Well Efficiency

The pumping well efficiency was evaluated using specific-capacity data
from the well. The specific capacity theoretically available from the
well was estimated using empirical relationships based on the Jacob
equation (Driscoll, 1986). The specific capacity, or amount of discharge
per foot of‘drawdown (Q/S), available from the semiconfined aquifer at
Camp Lejeune was estimated to be 4.88 gallons per minute per foot
(gpﬁ/ft). The specific capacity of the well actuaily observed during the
pump test was l1.5 gpm/ft. The efficiency of the well is evaluated based

on the following relationship:

Actual Q/S
Thecretical Q/S

Well Efficiency % = x 100

The efficiency of pumped Well No. 642 at Camp Lejeune is approximately
31 percent. This value indicates the well is not efficient. The low
efficiency indicates the well may be in need of cleaning and

redevelopment in order to produce water efficiently.
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4.3.3.5 Pump Test Conclusions

The pump test was successful in terms of evaluating the various aquifer
parameters. The overall average transmissivity for the limestone aquifer
was determined to be 9.6 x 103 gpd/ft. The overall average storage
coefficient was estimated to be 8 x 10°%. Some variation between wells
was observed (as would be expected) in the variable geologic material
present at HPIA, but the aquifer appears to be more transmissive at
greater depths (100 to 200 ft). The values obtained by the analyses are
in agreement with previously developed values for the wells in the

limestone aquifer in the region.

The analyses indicate the limestone aquifer is semiconfined and is
receiving recharge through a clayey layer overlying the aquifer near the
surface. The hydraulic conductivity of this layer was estimated to be an
average of 4.6 x 1073 ft/day (1.6 x 10°6 cm/sec). This value of hy-
draulic conductivity is typical of silty sands and silty clays, material
which would act more as a. semiconfining layer and not a complete
confining layer. The semiconfining layer exhibits the greatest leakage

in the vicinity of Well No. 3.

The efficiency of the pumped Well No. 642 was evaluated. The well was
found to be 31-percent efficient. This is not an efficient well.

Cleaning and redevelopment of the well may increase its efficiency.

4.4 CONTAMINANT STATUS

4.4,1 Shallow Aquifer

Three sets of groundwater samples were obtained from each of the shallow
monitor wells installed at HPIA (January 9-20, 1987; March 8-12, 1987;
May 27-29, 1987). The existing monitor wells at Site 22 were also
sampled three times. For ease of presentation, all wells surrounding
specific features/structures are discussed as a group related to that
feature/structure. All chemical data for these wells are presented in

Apps. G, H, and I.
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4.4.1.1 Hadnot Point Fuel Tank Farm (Site 22)

In the Set One data (Fig. 4-30), Well 22GW1, located next to the fuel
tanks, was found to contain elevated levels of 0&G, benzene,
ethylbenzene, toluene, and xylene. All of these compounds are related to
doéumented fuel leaks at the facility. Well 22GW2, located to the west
of the facility, was found to contain only 0&: and methylene chloride,
suggesting that the contaminant plume in the shallow aquifer does not
extend from the tanks to this well site. The levels of lead in the Set
One data for 22GW1l were above the method detection limit (MDL), but below

the Maximum Contaminant Level (MCL) of 50 micrograms per liter (mg/L).

Well 22GW1 was found to contain elevated levels of benzene, toluene, and
0&G in the Set Two sampling effort. The levels are similar to those in
the Set One data; however, the Set One data had also identified elevated
levels of ethylbenzene and xylene. It is probable that these compounds
were present in the Set Two samples, but the dilution required to
quantify the largest peak in the chrbmatograph (toluene) reduced several
other peaks to less than the post-dilution detection limit. The level of
lead in the Set Two data is not of concern. No target analytes were
identified in the Set Two data from Well 22GW2, located to the west of
the facility.

In the Set Three data, Well 22GW1 was found to contain elevated levels of
benzene, toluene, lead, and 0&G. The levels of VOCs are generally
similar to those in the Set One and Set Two data; however, the Set One
data had identified elevated levels of ethylbenzene and xylene. As
described for the Set Two data, it is probable that these compounds were
present in the Set Three samples, but the dilution required to quantify
the largest peak in the chromatograph (toluene) reduced several other
peaks to less than the post-dilution detection limit. The levels of lead
in both the Set One and Set Two data were not of concern; lead
concentration in the Set Three data (78 ug/L) is greater than the MCL of
50 ug/L. Set Three samples from Well 22GW2 did not contain detectable

quantities of any of the target analytes. Batch-specific analytical
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conditions resulted in an MDL of 49.2 ug/L for lead in the Set Three
samples. This MDL is higher than for previous data sets, but is still

less than the MCL.

4.4.1.2 Bldgs. 1709 and 1710

The soil gas data for this area, presented in Sec. 4.2, showed an area of
maximum TCE contamination in the vicinity of well HPGW1 (see Fig. 4-31).
TCE was not detected in the vicinity of wells HPGW2 through HPGW4 during
the soil gas investigation; however, other unidentified compounds were
present which caused the detection limit for TCE to increase because of
the required dilution of the samples prior to analysis. TCE was,
however, detected only in the Set One water samples from HPGW4

(3.4 ug/L), suggesting that the TCE detected in the soil gas near HPGW1
may be present in the soil matrix only. Additionally, the TCE in HPGW4
may be related to Bldg. 1601. Trace levels of two additional solvent
compounds were detected in two other wells (5.0 ug/L chloromethane--
HPGW2, 1.9 ug/L T12DCE--HPGW4) in this area. The compounds which caused
interference with the detection of TCE in the soil gas appear to be
related to spills and/or leaks of fuels. O0&G, benzene, ethylbenzene,
toluene, and xylene were detected in most of the four wells in this area.
Well HPGW2 is located immediately adjacent to Water Supply Well 608
(closed) and suggests that the contaminants detected in Water Supply
Well 608 (TCE and T12DCE) are not from contamination of the shallow

aquifer in the vicinity of the well.

The suite of detected VOCs in the Set Two data were similar to those
detected in the Set One data. In most cases, however, the Set Two levels
were lower than the Set One levels. Lead concentrations in both data
sets are not of concern. None of the detected analytes in the Set Two
data were above applicable action limits; however, this is not a
permanent condition, as the Set One data indicate that benzene in wells
HPGW1, HPGW2, and HPGW&4 periodically exceeds the MCL of 5 ug/L and
chloromethane in HPGW2 periodically exceeds the Water Quality Criterion,

adjusted for drinking water only, of 0.19 ug/L (1075 risk level).
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The distribution of contamination by VOCs at this site as indicated by
the Set Three data was decreased relative to the Set Two data. VOCs were
detected only in Well HPGW4. The levels of specific VOCs in this well
have changed in an erratic fashion; benzene and toluene have decreased
relative to Set Two, whereas T12DCE and TCE have increased. In addition,
an unknown compound similar to methylethylketone (MEK) was detected for
the first time. Of the detected analytes in the Set Three data, only TCE
is above the applicable water quality standard/guideline (proposed MCL of
5 ug/L). However, this is not a permanent condition, as the Set One data
indicate that several other compounds periodically exceed the applicable

standards/guidelines.

4.4.1.3 Bldg. 1613 (Exchange Service Station)

Three wells (HPGWS through HPGW7) were installed around the station

(Fig. 4-32) to monitor for the possibility of fuel leaks. O0&G was the
only target analyte detected in these wells, suggesting the station has
released waste 0&G from maintenance operations but that fuel leaks do not

appear to have occurred.

Set"Two data from wells HPGWS through HPGW7 suggest that some petroleum
hydrocarbons are present in the shallow groundwater, but that fuel leaks
have not occurred. Lead concentration in both the Set One and Set Two

data are not of concern.

No target analytes were detected in the Set Three data. This may be
attributed to changes in groundwater levels as summer (i.e., dry season)

conditions became prevalent at the site.

4.4.1.4 Bldgs. 1502, 1601, and 1602

During the soil gas investigation, very high levels of TCE were detected
between Bldgs. 1502 and 1601, with lower levels detected between

"Bldgs. 1601 and 1602 (Sec. 4.2). As a resul:t, four shallow monitor wells

were installed (HPGW8 through 11) to characcterize the groundwater quality
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(Fig. 4-33). Well HPGW9, located at the center of the soil gas high, was
found to contain high levels of 0&G, T12DCE, ethylbenzene, TCE, and
xylene in the Set One data. This suite of detected contaminants is
consistent with the usage of this area as a vehicle maintenance facilicty.
The remaining wells in this area were found to contain a similar suite of
contaminants, although at lesser concentrations and with a somewhat
sporadic distribution. In addition, levels of other volatile compounds
such as chloroform, chloromethane, methylene chloride, and
trichlorofluoromethane were detected on a sporadic basis in the other

wells in this area.

The Set One data indicated a sporadic distribution of VOCs in this area.
This pattern was verified by the Set Two data, with some variations
attributable to time variation of chemical character. Well HPGW9, in the
center of the soil gas hot spot, continued to be the most highly
contaminated, with elevated levels of lead, 0&G, and TCE. Other VOCs
detected in Set One may have been present in Set Two, but were obscured
by the strength of the TCE peak. The level of trichlorofluoromethane at
well HPGW8 had increased with time, suggesting that pumping of the well
during the presample purging was drawing a nearby zone of contamination
toward the well. 1In both data sets, the concentration of lead at HPGW9

is greater than the MCL.

The Set One and Set Two data had indicated a sporadic distribution of
VOCs in this area. With the Set Three data, a pattern may be delineated.
Well HPGWY, in the center of the soil gas hot spot, was consistently the
most highly contaminated, with elevated levels of lead, 0&G, and VOCs.
The specific VOCs present in each data set from this well varies, with
T12DCE, and xylene present in the Set Three data. The levels of T12DCE
and xylene are greater than the proposed recommended MCLs of 70 ug/L and
440 ug/L, respectively. Other VOCs detected in previous data sets may be
present in Set Three, but were obscured by the strength of the T12DCE and
xylene peaks. Of sighificance in the Set Three data was the lack of

high-level contamination by TCE which was noted in the previous sets.
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The second most highly contaminated well was HPGW1l. This well was the
only one in Set Three to contain detectable quantities of TCE. The
detected level of TCE is greater than the proposed MCL of 5 ug/L.
Chloroform and T12DCE were detected at levels below the applicable action
limits. No target analytes were detected in HPGW8 and HPGW10 in Set
Three; these wells had previously contained sporadic low-level

contamination by VOCs and 0&G.

4.4.1.5 Bldg. 1202

The soil gas investigation identified the presence of high levels of TCE
in the vicinity of Bldg. 1202, the Base Maintenance Shop. Four wells
(HPGW15 through HPGW18) (Fig. 4-6) were installed to determine the extent
of the groundwater contamination associated with the contamination in the
soils. One target analyte (0&G) was detected in only one well (HPGW16)
in the Set One data. 1In light of the soil gas data,rthese results were
surprising. The TCE detected in the soil appears to be contained in the
soil, possibly aided by the fact that most of the area around Bldg. 1202
is paved, preventing infiltration of rainfall and subsequent transport of
TCE into the shallow groundwater. In addition, the soil gas has not been
allowed to discharge to the atmosphere, possibly resulting in a

concentration of organic vapors just below the pavement.

As in the Set One data, no VOCs were detected in wells HPGW1S5 through
HPGW18 in the Set Two data. O&G and lead were the only two target
analytes detected in the samples. The levels of O& in the Set Two data
may be greater than the organoleptic threshold. The lead concentrations
were below the MCL in the Set One data, but were close to the MCL at

wells HPGW1S and HPGW16 in the Set One data.

The two previous data sets did not identify the presence of any VOCs in
the wells (HPGW15 through HPGW18) installed in the vicinity of this
building. The Set Three data detected trichlorofluoromethane in Well
HPGW15. O0&G and lead were not detected in Set Three; both analytes had

been detected in Set One and Set Two. Although lead was not detected in
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the Set Three data, the MDL was greater than the concentrations detected

in previous samples, but less than the MCL.

4.4.1.6 Bldg. 1100

TCE was detected in this area during the soil gas investigation

(Sec. 4.2). A single monitor well (HPGW1Y9) was installed to sample and
analyze the groundwater (Fig. 4-34). 0&G, T12DCE, and TCE were detected
in this well in the Set One data, consistent with past usage of this area

as a service station conducting limited amounts of vehicle maintenance.

The detectable contamination at well HPGW19 was limited to 0&G in the Set
Two data. The low levels of T12DCE and TCE detected in the Set One data

were reduced to less than the MDL at the time of the Set Two sampling.

No contamination was detected at well HPGW19 in the Set Three data.
Previously, low levels of T12DCE and TCE (Set One) and 0&G (Set Two) had
been detected at this well. Physical conditions at the site, such as low
rainfall, may have reduced contaminant levels to less than the MDL at the
time of the Set Three sampling. This has been noted at several other
monitor wells in HPIA.

4.4.1.7 Bldgs. 901, 902, and 913

Four wells (HPGW22 through HPGW25) were installed in the vicinity of
Bldg. 901 (Fig. 4-35). The location of a TCE storage tank next to the
building was identified during the records review; the area surrounded by
the four wells was previously utilized for maintenance of heavy
equipment. The scil gas investigation detected ICE in a single data
point each at both Bldgs. 901 and 902. 1In the Set One data, all monitor
wells detected O&G; T12DCE and TCE were detected in HPGW23 and HPGW24;
and vinyl chloride, 1,1-dichloroethane (11DCA}, and benzene were detected
in HPGW24. These detected analytes are consistent with the use of TCE
and the maintenance of equipment documented to have occurred in this

area.
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In the Set Two data, all wells were found to contain 0&G at levels
estimated (because of a prominent odor) to be greater than the
organoleptic limit. Very high levels of T12DCE and TCE were identified
in HPGW23 and HPGW24; these levels are greater than those detected in Set
One, suggesting that the pre-sampling pumping of these wells was drawing
a nearby zone of high contamination toward the wells. Methylene chloride
was detected in HPGW23 and HPGW25 for the first time in the Set Two data.
It is possible that other VOCs, at low levels, may be present in some of
the samples but the required pre-analysis dilutions could have rendered
them undetectable. The concentrations of lead detected by either data

set are not of concern.

High levels of T12DCE and TCE were identified in Well HPGW23 in the Set
Three data; these levels are less than those detected in Set Two,
‘suggesting that migration of contamination toward the well as the result
of presampling pumping has stabilized. TCE was detected in Well HPGW23
at a level less than half that for the Set Two samples. Vinyl chloride
was detected in HPGW24, as it had been in the Set One samples. This
target analyte was less than the MDL in the Set Two data. The required

pre-analysis dilutions may have rendered other VOCs undetectable.

4.4.1.8 Well Pairs with Water Supply Wells

A shallow monitor well was installed next to each of five closed water
supply wells in HPIA (Fig. 4-36). 1In the Set One data, Well HPGW2
(paired with Supply Well 608) was found to contain O&G, benzene,
chloromethane, toluene, and xylene. This contémination identified in the
shallow aquifer appears to be derived from waste fuel, whereas Supply
Well 608 has been found to contain solvent-based VOCs. It appears that
the two aquifer zones at this well pair are not well connected
hydraulically because the types of contamination are dissimilar. The
deep contamination may have migrated to the supply wells via flow in the
deeper aquifer, augmented by the drawdown in the deep aquifer caused by
the wells when they were active. An alternative transport mechanism is

that the solvent-derived VOCs observed in the deeper aquifer have

I
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migrated downward, preferentially relative to the lighter fuel-derived
contaminants observed in the shallow groundwater. At Wells HPGWL3
(paired with 601), HPGW25 (paired with 634), and HPGW26 (paired with
637), 0&G was the only detected target analyte, suggesting that the
ﬁhallow aquifer at each of these deep wells is not the source of the
detected contamination. Similarly, Well HPGW20 (paired with 602) did not

contain detectable quantities of any of the target analytes.

The Set Two data indicate that the low levels of O&G identified in the
Set One data for HPGW13 (with 601) were no longer detectable. No other
target analytes were identified. The suite of detected contaminants in
HPGW20 (with 602) increased by two (0&G and methylene chloride) in the
Set Two data versus the Set One data. The 0&G concentration is typical
of that observed in the shallow aquifer throughout much of Camp Lejeune.
The methylene chloride concentration is greater than the 10°® human
health risk level. The Set Two data for Well HPGW2 were discussed in the
section of this report concerning Bldgs. 1709 and 1710. The Set Two data
for Well HPGW2S5 (with 634) were discussed in the section of this report
concerning Bldgs. 901, 902, and 913. Well HPGW26 (with 637) was found to.
contain detectable levels of O&G and methylene chloride. The level of

0& may be in excess of the organoleptic limit, and the level of

methylene chloride is greater than the 1078 risk level.

The Set Three data for HPGW13 (with 601) indicate that the low levels of
O&G identified in the Set One data were no longer detectable. The Set
Two data also did not identify detectable levels of 0&G. No other target
analytes were identified. No target analytes were detected in the Set
Three samples from HPGW20 (with 60l). Previous data sets had identified
the presence of 0&G, methylene chloride, and lead. The Set Three data
for Well HPGW2, adjacent to Supply Well 608, were discussed in the
section of this report concerning Bldgs. 1709 and 1710. The Set Three
data for Well HPGW25, adjacent to Supply Well 634, were discussed in the
section of this report concerning Bldgs. 901, 9C2. and 913. Well HPGW26,

installed next to Supply Well 637, was not found to contain detectable
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levels of any of the target analytes. Previous data sets had identified

the presence of 0&G and methylene chloride.

4.4.1.9 Other Monitor Wells

Several monitor wells were installed to aid in the definition of the
9verall flow pattern(s) within the shallow aquifer within HPIA and/or to
help define the downgradient limit of contaminant plumes thought to be
presenﬁ near specific source areas (Fig. 4-37). Well HPGW1l2, located
approximately midway between suspected source areas at Bldgs. 1202 and
1501, was found to contain C&G only in the Set One data. In the Set Two
data, only tetrachloroethene was detected. The 1-time detection of this
VOC suggests that HPGW12 is located at the edge of a zone of low-level
groundwater contamination. The location of the center of this zone of
contamination is unclear. The groundwater contour map for the shallow
aquifer (Fig. 4-15) indicates that HPGW12 is crossgradient of the
VOC-contamination identified in the soil gas at Bldg. 1202, and is
upgradient of the groundwater contamination identified at Bldg. 160l. No
potential sources of VOC contamination were identified by the records
search effort in areas upgradient of HPGW12 (northeast). It is possible
that the presampling well purging may have drawn measurable amounts of
co;tamination to HPGW12 from areas that, under natural conditiomns, would
not flow to HPGW12. Well HPGW1l4, situated midway between suspected
contaminant sources in the industrial area and Supply Well 601, was found
to contain detectable levels of 0&G only. Well HPGW21 was installed to
the northwest of the fuel tanks at Site 22 and was found to contain only
0&G in the Set One data. Well HPGW29 was installed next to Bldg. 1801,
which was found to have a vehicle wash rack and a solvent storage shed
associated with it. O0&G was the only target analyte detected in the Set

One data.

Well HPGW12 was not found to contain detectable levels of the target
analytes in the Set Two data. Previously, O0&G had been detected. No
target analytes were detected in Well HPGW14 in the second set of

samples. Previously, .0& had been detected. OC&G was the only detected
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target analyte in Well HPGW21 in the Set Two data. The concentration of
0&G may be greater than the organoleptic threshold. Well HPGW29 was
‘found in the Set Two data to contain lead in concentrations greater than
the MCL. 1In the Set One data, lead was below the MDL, but 0&G was
detected.

Well HPGW12 was not found to contain detectable levels of the target
analytes in the Set Three data. No target analytes were detected in Well
HPGW14 in the Set Three data. Previously, O& had been detected in the
Set One data. Well HPGW21 was not found to contain any target analytes.
0&G had been detected in the Set One and Set Two samples. No target
analytes were detected in the Set Three samples from Well HPGW29. In

previous data sets, 0&G had been detectable.

4.4.1.10 Summary of Shallow Aquifer Contaminant Status

The distribution of detected target analytes in the shallow aquifer can
be contoured and identifies the presence of two nodes of contamination
centered around the vehicle maintenance facility near Bldgs. 901 and
1601. This is shown clearly in Fig. 4-38. The TCE levels detected in
the soil gas at Bldg. 1202 were not corroborated by the shallow

groundwater geochemistry.

4.4.2 Deep Agquifer

After analysis of the data derived from the shallow well network, a need
was recognized for groundwater quality data from deeper aquifer zcnes.
This was specifically true for the area around Bldg. 1202, which has a
history of solvent use, high values of TCE in the soil gas, but no VOCs
in the shallow groundwater. Water quality data from deeper aquifer zones
may identify the presence of VOCs which may have migrated downward as a

result of their high density relative to water.

At each of three potential source areas, two additional monitor wells
were installed: one well to a depth of approximately 75 ft and another

to a depth of 150 ft. These well locations are noted in Fig. 4-6. The
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northernmost cluster of wells (HPGW24, HPGW24-2, and HPGW24-3) is
situated adjacent to the TCE tank next to Bldg. 901. The second cluster
(HPGW17, HPGW17-2, and HPGW17-3) was installed adjacent to Bldg. 1202.
The southernmost cluster (HPGW9, HOGW9-2, and HPGW9-3) was installed
within the zone of contamination identified at Bldgs. 1502 and 1601. The
75-ft wells are identified by the -2 suffix, and the 150-ft wells with
the -3 suffix.

Following installation and development of the six additional deep wells,
one set of samples was obtained. The full data set for these wells is
presented in App. J. Of all the target analytes, only MEK was detected
and in only two of the 150-ft wells (HPGW9-3 and HPGW17-3). MEK was
previously unidentified at HPIA, with the exception of the detection of

an unknown compound similar to MEK at shallow well HPGW4.
The current database, therefore, consists of the following information:

1. Trace levels of VOC contamination detected in deep water supply
wells surrounding HPIA, and
2. MEK in the deep aquifer beneath two of the suspected source areas

within HPIA.

This database is insufficient to determine the overall contaminant status
of the deep aquifer, the mechanism(s) by which VOC contamination has
reached the affected deep water supply wells, and the size and types of
treatment technology which would be required to remediate the ground-
water contamination observed in the deep water supply wells. Speculation
may suggest that the VOC concentrations observed in the two shallow zones
of contamination may migrate horizontally to areas where the semi-
conifining bed separating the shallow and deep aquifer zones is more leaky
and then migrating downward. This cannot be established with the current

database.
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5.0 SUMMARY OF SURVEY FINDINGS

5.1 RECORDS SEARCH

A number of potential source areas within HPIA were identified, for the
most part associated with vehicle maintenance facilitieﬁ. Three specific
areas exhibited a higher probability of actually being the source of the
observed contamination: (1) Bldgs. 901, 902, and 903; (2) Bldg. 1202;
and (3) Bldgs. 1502 and 1601.

5.2 SOIL GAS INVESTIGATION

The soil gas investigation corroborated the records search efforts by
verifying the presence of TCE at the three primary sites. Limited
amounts of TCE contamination were detected at sites other than the three

major ones.

5.3 GEOHYDROLOGY

The installation of the shallow monitor well network identified the
presence of Interlayered sands, silts, and clays in the shallow
subsurface. This mixed sequence of materials appears to extend to a
depth of approximately 100 ft at which point a more permeable unit of
sand and limestone dominates the lithology. All potable groundwater at

Camp Lejeune is obtained from this sand/limestone interval.

Groundwater flow in the shallow aquifer is toward the New River. In the
vicinity of HPIA, the specific flow direction varies from southwest to
south to southeast, depending upon which specific area is being

considered. The average gradient is approximately 0.20 fc/ft.

Flow in the deeper aquifer zone(s) could not be definitively established
by the current base, due to scarcity of data points. The deeper aquifer
was found to have an average transmissivity of 9.6 x 103 gpd/ft and an
average storage coefficient of 8.8 x 10°%. The hydraulic conductivicy of
the semi-confining bed separating the shallow and deep aquifer zones was

found to be approximately 4.6 x 1073 ft/day. The overall average
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leakance of this semi-confining bed was determined to be 1.1 x 10°3
-1

day
5.4 CONTAMINANT STATUS

Contamination within the shallow aquifer has been accurately e§tablished.
Two nodes of VOC and petroleum hydrocarbon contamination were found to
exist. The northern node consists of two separate sources of
contamination--one centered near the maintenance facility associated with
Bldg. 901, and another centered at the Hadnot Point Fuel Tank Farm

(Site 22). Contaminant isopleth modeling suggests that these two source
areas may have effectively coalesced into one larger node of
contamination. The southern node is centered near the maintenance
facility associated with Bldgs. 160l and 1709. No shallow groundwater
contamination was detected in the vicinity of the detected soil gas

contamination at Bldg. 1202.

The contaminant status of the deep aquifer has not been clearly
established by the current database. VOC contamination has been
identified in the water supply wells adjacent to HPIA, indicating that
the deep aquifer has been affected by contaminant sources. Deep monitor
wells in the central area of the shallow contaminant zones have not
identified contamination related to either that observed in the shallow

zones, or that observed in the supply wells at the edge of HPIA.
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Table B-1. Soil Gas Data For Building 1202.

Sample ID TCE* (nl/L)+
1202-1 <10
1202-2 53
1202-3 <10
1202-4 <10
1202-5 <10
1202-6 <10
1202-7 <10
1202-8 <10
1202-9 <10
1202-10 1760
1202-11 8200
1202-12 37
1202-13 24000
1202-14 64
1202-15 36
1202-16 15
1202-17 14700
1202-18 13200
1202-19 36770
1202-20 116

Note: * TCE = Trichloroethene
+ nl/1l = nanoliter per liter (parts per billion)

Source: ‘ESE, 1987. ' ¥



Do NO CLES- 00 3S%- /.02- 0S/o! /g

Table B-2. Soil Gas Data For Building 1601.

Sample ID TCE* (ng/l)+
1601-1 <10
1601-2 10
1601-3 41400
1601-4 18130
1601-5 79
1601-6 33
1601-7 43
1601-8 . 43
1601-9 10
1601-10 <10
1601-11 <10
1601-12 2630
1601-13 10
1601-14 <10
1601-15 <10

© 1601-16 7440
1601-17 703000
1601-18 68000
1601-19 22450
1601-20 20

Note: * TCE = Trichloroethene
+-nl/1l = nanoliter per liter (parts per billion)

Source: ESE, 1987.
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Table B-3. Soil Gas Data For Buildings 1502 and 1602.

Sample ID TCE* (nl/1)+
1502-1 16
1502-2 33
1502-3 13
1502-4 16
1502-5 30
1502-6 <10
1502-7 10
1502-8 13
1502-9 14
1502-10 15
1502-11 <10
1602-1 29
1602-2 10
1602-3 53

Note: * TCE = Trichloroethene
+ nl/l = nanoliter per liter (parts per billiom)

Source: ESE, 1987.



Dec NO! CLET - 00RSE - .03~ OS/or /5T

Table B-4. Soil Gas Data For Buildings 1300 and 1100.

Sample ID TCE* (nl/l)+
1300-1 295
1300-2 <10
1100-1 <10
1100-2 <10
1100-3 10
1100-4 <10
1100-5 152
1100-6 <10
1100-7 <10
1100-8 <10
1100-9 <1000
1100-10 <2000

Note: * TCE = Trichloroethene
+ nl/1 = nanoliter per liter (parts per billion)

Source: ESE, 1987.
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Table B-5. Soil Gas Data For Building 915.

......................................................

Sample ID TCE* (nl/1l)+
915-1 <10
915-2 <10
915-3 <10
915-4 <10

Note: * TCE = Trichloroethene
+ nl/l = nanoliter per liter (parts per billiomn)

Source: ESE, 1987.
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Table B-6. Soil Gas Data For Buildings 1709 and 1710.

Sample ID TCE* (nl/L)+
1709-1 <10
1709-2 35
1709-3 53000
1709-4 <10
1709-5 <10
1709-6 <10
1709-7 <100
1709-8 <10
1709-9 <1000
1709-10 <10
1709-11 <10
1709-12 <10
1709-13 <10
1709-14 <10
1709-15 <10
1710-1 <10
1710-2 <1000
1710-3 <10
1710-4 <10
1710-5 ) <1000
1710-6 <1000
1710-7 <100000

------------------------------------------------------

Note: * TCE = Trichloroethene
+ nl/l = nanoliter per liter (parts per billion)

Source: ESE, 1987.
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Table B-7. Soil Gas Data For Buildings 1300, 1302,
1101, and 1102.

Sample ID TCE* (nl/1)+

1300-1 295

1300-2 <10

1300-3 <10

1300-4 <10

1300-5 <10

1300-6 <10

1300-7 46

1300-8 404

1302-1 <10

1302-2 1250

1302-3 <10

1302-4 25

1101-1 <10

1101-2 <10

1101-3 <10

1102-1 . 442

1102-2 <10

1102-3 <10 _
1102-4 800 v

Note: * TCE = Trichloroethene
+ nl/1l = nanoliter per liter (parts per billion)

Source: ESE, 1987,
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Table B-8. Soil Gas Data For Storage Lot 201.

......................................................

Sample ID TCE* (nl/l)+
2011 <10
201-2 <10
201-3 <10
201-4 <10
201-5 <10
201-6 <10
201-7 <10
201-8 <10
201-9 250
201-10 <10
201-11 <10
201-12 <10
201-13 <10
201-14 <10
201-15 <10
201-16 <10
201-17 <10
201-18 <10
201-19 <10
201-20 <10
201-21 <10
201-22 <10
201-23 <10
201-24 <10
201-25 <10
201-26 <10
201-27 <10
201-28 ’ <10
201-29 <10
201-30 <10
201-31 <10
201-32 <10
201-33 <10
201-34 <10
201-35 <10
201-36 <10
201-37 <10
201-38 13

Note: * TCE = Trichloroethene
+ nl/l = nanoliter per liter (parts per billion)

Source: ESE, 1987.
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SOIL GAS ANALYSIS PROCEDURE

The following section describes the soil gas setup, calibration, and

analysis procedure.

1.

Install appropriate column and precolumn. Hand tighten fittings
and check for leaks. .

Set flow rates using the flowmeter. Set both the yellow valve
and the auxiliary valve to the same flowrate.

Run a program such that Valves V1, V2, and V4 are open for the
duration of the run after initial sampling.

During the above run, use ultra-zero air and set the baseline
with the red flow valve to return to where it started after the
sampling. Use a high gain value of 200 to 500. Check for
contamination at this high gain setting. Determine the baseline
and verify that no peaks are present. Set flowmeter to same
value as at the detector outport.

Select appropriate standards and prepare them in TedlarO bags.
Begin with liquid standards [3 to 5 microliters (uL)] and a high
concentration [1,000 parts per million (ppm)]; prepare serial
gas dilutions from these standards. Make standards at

approximately 10 parts per billion (ppb) up to 10 ppm [volume to

" volume (v/v)].

Use headspace aliquots of the standards to determine the
retention times of target compounds. Enter test values of 1 ppm
into library.

In the field, run a standard after every sample. Note that only
one standard needs to be run to update the others. Use a
TedlarO bag with a ScottO can standard added directly to it; rum
this in the "sample in" port. Scott0 standard gases prepared in
this manner may be diluted in ultra-zero air for more dilute

standards.
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8. Check for carryover and contamination by running a sample of
ultra-zero air in a Tedlaro bag, especially after any high
values have been detected. Initial runs of suspect samples
should be run at the 0.l-second minimum sampling time to avpid
column saturation.

9. Run repetitive samples for reliability of data, if required.

The checklist for the soil gas analysis procedure included the following
supplies and equipment:

1. One-eighth-inch Teflon0 tubing;

2. Desiccator with through-the-wall tubing and valve (spare valves
in case of contamination);

3. Sampling pump (12-voit direct current);

4, TedlarO bags (enough for one for each sample with extras);

5. Standards in Tedlar® bags [1 liter (L) should be enough for one
day's samples, with various concentrations or the material to
make them];

6. Ultra-zero air in Tedlaro bags (have about six of these per day
ready for contamination checks and preparing standards);

7. Photovac® with spare columns, battery pack, altermating-current
line, 12-volt converter line, flowmeter, extra pens, and paper,
and

8. For extended sampling time (i.e., more than 1 day), a source of
ultra-zero air, pure liquid standards, charger for sampling

pump, and syringes.
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" WELL CONSTRUCTION RECORD

DRILLING CONTRACTOR Da.u:s D/‘/ / //4: Cq .
DRILLER REGISTRATION NUMBER 'II%L

FOR OFFICE USE ONLY
Quad. No. Serial No.
Lat. Long. Pe
Minor Basin
Basin Code
Header Ent GW=1 Ent.

STATE WELL CONSTRUCTION
DS~ WPS - O

PERMIT NUMBER:

1. WELL LOCATION: (Show sketch of the locatipn below)

Ons Lo ur

Nearest Town: “IA v/ V) C County:
(Road, Community, or Subdivision and Lot No.) meDepth To " DRILLING 2AILLING LOG
2. OWNER i2S. Nav 0015 _Erho L0 gragp Doscr: potog
ADDRESS ‘aﬂa ‘,ﬁ Z 2 vt Je S48 //7 !’/M ‘-Qno/
treet or Route No.)egs,‘/)— ﬂ'5‘é'0 y, - S f
City or Town State ~ Zip Code ©:0-9.6 leat So Vi
3. DATE DRILLED _ﬂzgﬁl use of weL, 2ok Fo ?.0-00,5 / ¢
4. JOTAL DEPTH_&—).“‘_:.___ CUTTINGS COLLECTED E’Yes O~ M
5. DOES WELL REPLACE EXISTING WELL? (] ves [ No L% ~2Q-5~ L 2
5. staic waTen LeveL: £ B2 90 FT. O above TOP OF CASING., 2 -25 5 St 7 108 S acy
TOP OF CASING IS_aﬁ. FT. AMND SURFACE.
7. YIELD {(gpm): METHOD OF TEST
8. WATER ZONES (depth): -
9. CHLORINATION: Type Amo;.mt
10. CASING: Wall Thickness It additional space is needed use back of form.
Depth Diameter or Wemm/Ft Material
From TS o= 0 Ft. o ! UC (Show direction and dista::'e :om at least two State Roads,
From To Ft or other map reference points)
From To Ft
1. SROUT: Depth Material Method SCC S ke +€ z\ g #Q C% eJ
from 08 1o o r._ ot /‘? 720 ((- -r)
From 2:2__ T 2O Ft. C/a L 4 ~/3‘ ~ t
12. SCREEN:
Depth Diameter Slot Size  Material
From To"?’ Ft_}_ﬁ_in.ul_in. _EM
From To Ft. in in.
From To Ft. in. in
13. GRAVEL PACK:
Depth Size Material
From —3 - { Tomo 87 ,Ft. (Q/S-/ Saa J
From To 'F1.
14. REMARKS:

1 OO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITF) 15 NCAC 2C, WELL CONSTRUCTION

STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL O’VNER

GW-1 Revised 11/84

s

I - l 3

-

SIGNATURE OF CONTFIACTOR OR AGENT DATE
Submit original to Division of Environmental Management and copy to weil owner.
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Doe bG! CLES-0625F -1.63 03/e| 37

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT

DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION
P.O. BOX 27887 ~ RALEIGH.N.C. 27811, PHONE (918) 733-5083

DRILLING CONTRACTOR
DRILLER REGISTRATION NUMBER . P en

FOR OFFICE USE ONLY
Quad. No. Serial No.
Lat. Long. Pec
Minor Basin
Basin Code
Header Ent GW-1Ent. ______

STATE WELL CONS

fa} PERMIT NUMBER: e OOIN?S Wwm—0oreff
1. WELL LOCATION: (Show sketch of the location beiow)
Nearest Town: /’5‘ n e/ /f/ « /U\ C-. County: O”_S A’UJ—'
(Road. Community, or Subdivision and Lot No.) Fromoepm To Fo:::nLING :::G
2. OWNER _Us_.b)gw OO0~ /e ST fP 3“9724
ADDRESS e €Zeunt  [UC. [ 5-3,0 / &y Foq F
treetorRouteNoa)?g (ql 3:O-q,0 g’ . p‘fﬁl"_f"‘fo/'
City or Town State ZipyCode q’°",o’5 K/’lf SgﬂJv o
3. DATE DRILLED m USE OF WELL M""f’ZO" /4.0-55 (lay _ .
4.,TOTAL DEPTH RS ' currngs coLLecTeD Mes One  fT:0 -c0. 5 & op s
5. DOES WELL REPLACE EXISTING WELL? [J Yes 4 No . CpdSc/ySang :
6. sTATIC WATER LeveL: £ 9/ 2 FT. O above TOP OF CASNG, e~ 25 " St 4 ’C} frrnt SCagy

—_—FT. ASOSE LAND SURFACE.

METHOD OF TEST

TOP OF CASING IS
7. YIELD (gpm):
8. WATER ZONES (depth):

9. CHLORINATION: Type Amount
10. CASING: wall Thickness If additional space is needed use back of form.
; Dept:: Dname/te(r or,. Welgh,t:Ft ;ﬂitjrial ATION "
From'8: 8 1o $:0 Fr_o / g c {Show direction and distance from at least two State Roads,
From To Ft or other map reference points)
From To £t
11. GROUT: See Sé()é( G#O(AC/
. Depth Mataerial Method
From ©:O =20 p.__Coacae /LO (Q . 5)
From-_a_L_O__. o_\& C/ 4 !
12. SCREEN:
Depth Diameter Slot Size  Material
from =S50 1088 k@' n00f n UL
From To Ft. in in.
From To Ft. in in
13. GRAVEL PACK:
Depth Size Material
frome3: 0 107" Fr_ Couryl _ Soqel
From To .Ft.
14. REMARKS:

/

/
{ DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN' ACCORDANCE WITHI5 HCAC 2C., WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED O THE WELL OWNER. ,

- . -
‘/ - bowo o~

SIGNATURE OF CONTRACTOR OR AGENT
Submit original to Division of Environmental Management and copy to well owner.

GW-1 Revised 11/84

D-96

DATE



Do Mot CLEI-002358- 1.62-08 /61 ) 3%

NORTH CAROUINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT

FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION

P.O. BOX 27867 - RALEIGH.N.C. 276811, PHONE (919) 733~5083 Quad. No.___________ Serial No.
Lat. Long. Pe
Minor Basin
WELL CONSTRUCTION RECORD ) Basin Code
e Header Ent GW-1 Ent
DRILLING CONTRACTOR L) / / n< (Q . STATE WELL CONS T
DRILLER REGISTRATION NUMBER cn C/f 4"- PERMIT NUMBER: _Ez 8735 - -4/ lfL
1. WELL LOCATION: (Show sketch of the location below) /
Nearest Town: jQ( Lsonvur/ie . n C County: Oﬁ S /g -
Depth DRILLING LOG

(Road. Community, or Subdivision and Lot No.)

From To \ § Des
2. owneR __\)S f\luu«-l [ <, _Onn(a:%n ggcrition

ADDRESS _@_4;7@_@.:_1:&&.{_#_6__ ds =4S £ 2o
treet or Routd No ﬁ.s‘-é 0 4 8ty frid &no

9 < V&— T
City or Town State Zip Code M Q’%.\E’ll. (' ig V)
3. DATE DRILLED M/iﬁn’_ USE OF weLL M0 7 4.0 - /r05 Sl (Aw, Cont S m

4. TOTAL peEptH 2.5 ¢ cuttings coLecTED e One D= /5 7a 4
"DOES WELL REPLACE ExISTING WELL? [T Yes o 19.0-2575 Ao F/
6. static watea LeveL: £2: DS r1. Q above TOP OF CASING,
TOP OF CASING 15@2- ' FT. ABOVE LAND SURFACE.
7. YIELD (gom) —___________ METHOD OF TEST
8. WATER ZONES (depth):

9. CHLORINATION: Type ———  AMount
10. CASING: - N wail \;;”“c,{‘ 3'? ? s Vatorial if additional space is needed use back of torm.
ap lameter or, /eig ori
o 3 = - :f' ) L ¢ /q 0 p(C ATION TCH
From _fr:z To Fteem (Show direction and distance from at ieast two State Roads,
_ From To Ft or other map reference points)

From To Ft )

11. GROUT: e b,éelé 1 g Z{Zﬁ c/ec'/
: . Depth Material Method g €

rom QO o.ZIO__F . Gﬂ(ﬂé . S-
rm 20 1,25.0 o _Clay 7 Eg (R ).

12. SCREEN:
Depth Diamater Slot Size  Material
From’s'o To"o?{ Ft. 2 ‘e 'n._Q_g_D_(_in. _E_C_J_C
From To Ft. in. in.
From To. Ft. in n
13. GRAVEL PACK:
Deoth Size Material
From 3 N 5 Ft. (oans Sagd
From To
14, REMARKS:
| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED/IN ACCOHDANCE wi H 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PHOVIDED TO THE O NE oy -
SIGN:TLREIOF CONTRACTOR OR AGENT ' DATE
GW-1 Revised 11/84 Submit original to Division of Environmental Management and copy to weil owner.
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DL No*

NORTH CAROLINA DEPARTMENT OF NATURAL RESBOURCES AND COMMUNITY DEVELOPMENT

DIVISION OF ENVIRONMENTAL MANAGEMENT -~ GROUNDWATER SECTION
' P.0. BOX 27887 - RALEIGH.N.C. 27611, PHONE (919) 733~5083

WELL CONSTRUCTION RECORD

DRILLING CONTRACTOR D0y (S Orilisa Co.
DRILLER REGISTRATION NUMBER s O///A;’f

CLEI-6625%-1-02-CSlor/53

FOR OFFICE USE ONLY
Quad. No. Serial No.
Lat. Long. Pe
Minor Basin
Basin Code
Header Ent GW-1 Ent.

STATE WELL CO!
PERMIT NULRIJ-BERNSZ)J °‘3°’i’5 - wH . 0/Y /

. WELL LOCATION: (Show sketch of the location below)

Nearest Town: Sar £50a 0/ //f - AJ.[ County: On < é v ‘
N .
(Road, Community, or Subdivision and Lot No.) Fromoam FL"‘:‘EIG)_L(_)E
" =
2. OWNER (S Vavy Q2.8 -/ S/ /015“ Igf,;swnon
ADDRESS P/ vl 1S5 -é.0 ro Sandy S, /&
Street or Route ?)S'ﬂ'/ )- 5'1 - 2' 0 Q c/ j A
City,or Town State Zip 9.6~ /6’5" 7 Cier Sa ey
3. DATE DRILLED £//% USE OF weLL 2P 221,70/ 4.8 =158 Loy
s JOTAL DEPTH X & ' cutTins colLecTeD BFes One £ 0 = 20.5° CI 2
5. DOES WELL REPLACE EXISTING WELL? [ Yes [ No L7.0~d5 3 Lrepse 7% Jgag

6. STATIC WATER LEVEL: &’ /.3. FT. O above TOP OF CASING.

BYelow
TOP OF CASING IS&S:. FT. ABOVE LAND SURFACE.

7. YIELD (gpm): METHOD OF TEST

8. WATER ZONES (depth):

9. CHLORINATION: Type Amount
10. CASING: wall Thickness it additional space is needed use back of form.
Deptn Diameter or, Weiqr;t/Ft. hgen'al ATION -
id - Ix
From 0.5 T0°=:0 Fl.—; g v< (Show direction and distance from at least two State Roads.
From To Ft or other map reference points)
From To Ft Z' 4_ ( i / z
11. GROUT: See SL G Ggc
s Depth Material Method . / -\
/ o K o
from Dl To"‘?‘oFL_C_%EM A /%‘\ s/.
From To 320 Fr._ ﬁ ",4
12. SCREEN:
Depth Diameter Slot Size  Material
- d ‘ .
from=S:0 TooeAS Ft_ad i"-.Q'_O_L in, %
From To. Ft. in, in.
From To Ft. in. n
13. GRAVEL PACK:
Depth Size Material
From=3:0  To=2S Fi._(earid Sord’
From To Ft.
14. REMARKS:

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED-IN ACCORDANCE WITH 15 NCA@ 2C, WELL CONSTRUCTION

STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN/PROVIDED TO THE WELL OW!
A .

/\

pTENOTST]

SIGNATURE OF CONTRACTOR OR AGENT

GW-1 Revised 11/84 Submit originai to Divi

D-98

DATE
ision of Environmental Management and copy to well owner.



Dot O CLET-0025%- .02- 08 Jor /3

NORTH cmoz:ax;erm osrmm AND C:T:"TY m FOR OFFICE USE ONLY
P.O. BOX 27687 - RALEIGH,N.C. 276811, PHONE (919) 733~5083 Quad. No. Serial No.
Lat. Long. Pe
, Minor Basin
WELL CONSTRUCTION RECORD Basin Code
e Header Ent GW-1Ent.____
DRILLING CONTRAGTOR sk‘/ s D/ /// 49 STATE CONSTRUGTIO
DRILLER REGISTRATION NUMBER fFen d/ﬂ% PERMIT NUMBER: Z‘ZU 0/§5 wm =Qré
1. WELL LOCATION: (Show sketgh of the location below) /
Nearest Town: _E_nga—ﬂ v/ //q‘ - b(. County: Oﬂ W AoXPN
- —— Depth DRILLING LOG
(Road, Community, or Subdivision and Lot No.) From T —
somern_ (0SS Naeve oD -8
-
ADDRESS & 47 i < (S =4:Q
Street or Route 4 Q - i Q
City,or To State Zip Code A NNEA... = d
3. pate pRiLED 1LY use oF weLL 2 X0 170163 ity Kred wwuo g
é /"z : Y ; =
4. TOTAL DEPTH &2 CUTTINGS COLLECTED (es Olne (3.0 = 20¢ S 4 v
‘ § 4 C‘/’*f
5. DOES WELL REPLACE Ex;snngw te? Oves O ne 5 s
6. STATIC WATER LEVEL. /2 FT. O above TOP OF CASING, AR £ o-u = 7=
-_— ==below
TOP OF CASING IS =" =5 __ FT. ABOVE LAND SURFACE.
7. YIELD (gpm): —________ METHOD OF TEST
8. WATER ZONES (depth):
9. CHLORINATION: Type oo Amount
10. CASING: wall Thickness It additional space is needed use back of form.
Depth Diameter or, V\;elght/Ft Material ATION SK "
4y =00 P e LOCATION SKETCH
From 20T 10=5.0 Fr_2 Vi 4 R'C—-— (Show direction and distance from at least two State Roads,
From To Et ' or other map reference points)
From To Ft. 74‘ 4 c/
11. GROUT: See Sté‘ a //0 ¢ N
[ 4

Depth Material Method

From OO T022:0 Ft. Céncm[e 76 r{aﬁ( (2 - 5—),
From=2:0 1630 r C/"S'L

12. SCREEN:
Depth Diameter Slot Size  Materiat
from ~S O torRS i A in_0.0Cin PUC
From To, Ft. in in.
From To Ft. in. n
13. GRAVEL PACK: ) .
Depth Size Materiat
From ‘3’0 To.ozs Ft. (00’56 .S'a»;.:/
From To Ft.
14, REMARKS:
| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED iN ACCORDANCE. WIT 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECOR? HAS BEEN:PROVIDED ’I;O; T?-/E ,, 'WNE - K R
SIGNATUFIE OF CONTRACTOR OR ACZEZY DATE
GW-1 Revised 11/84 Submit original to Division of Envire ntal Management and copy to well owner.

D-99



Doc. Ao ¢ CLEI-0OQST- l.oa-6s/01 /%8

o of AL MANA - ATER FOR OFFICE USE ONLY
P.O. BOX 27687 - RALEIGH.N.C. 27611, PHONE (919) 733~5083 Quad. No. Serial No.
oy - Lat. Long. Pe
Minor Basin
WELL CONSTRUCTION RECORD Basin Code
—— Header En' GW-1 Ent.
bRILLING coNTRACTOR /Jauis Or ///o o (6. STATE WELL GONS
7] 0|
DRILLER REGISTRATION NUMBER — F& PERMIT NUMBER: .2 6.0 /3.5 ~ W m- 0rdl

. WELL LOCATION: (Show sketch ot the lo Ijnon-below]

7'.0( Sda vy

DRILLING LOG
(Road, Community, or Subdivision and Lot No.} B LR
2. OWNER

(/ < /U 2y Flf‘om- 2 To , §onna,ﬁon’30scri jon /7
ADDRESSM% Al 29-5.5 u ;f zw .>0n:(
Street or Route 92 f_‘)~1/ o i,y. Z( a ! (/J ve
City pr Town State Zip £ode 9.6 N5 ey S
3. DATE DRILLED // / ‘G5 use oF weLL 2Masr [0 4,057 S ]
4. TOTAL DEPTH .S cutings coLLecTed Tfes Ono (2020, 5
5. DOES WELL REPLACE EXISTING WELL? [ Yes 3o AP IVE
6. STATIC WATER LEVEL:M FT. O above TOP OF CASING,
TOP OF CASING IS €250 _ FT. ABOVE LAND SURFACE.
7. YIELD {gom}: METHOD OF TEST
8. WATER ZONES (depth): -

Nearest Town: Caunty:

Depth

- r/;&l-”ra: Soncy
51/%; C/dyr-a Loy e

9. CHLORINATION: Type Amount

10. CASING: Wall Thickness It additional space is needed use back of form.
Depth Diameter or, Weight/Ft. Matenal
P - N P > LOCATION SKETCH .

Fme'—-’—‘)—'—-S:—- To —‘S"—‘> Ft. =) /’ A ",0[ (Show direction and distance from at least two State Roads,

From To £1 or other map reterence points)

From To Ft.

-
11. GROUT: gﬁf (; ‘ (; 5)
L4 Depth Material Method
6 - A ( «.’N é
From ¥ To_sr & _F1. ¢
» J

From _= = ‘-) To T2 D Ft. ([J ;:J

12. SCREEN:
Depth ,t Diameter Slot Size  Material
- - )"

From _';525_ To_?zg_ F!._a_ iﬂ-aL.o-L in

Erom To. Ft. in. in.

From To. Ft. in. n
13. GRAVEL PACK:

~ Depth ¢ Size Material

From‘B ' U To 02-; Ft. (Ca ’5'4 Q-

From To Ft.
14. REMARKS: / —

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED lN’ACCORﬁANCE Wi 1‘.'7 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO mEWELL E i . .
7 '_ /_'- B . . S -

SIGNATURE OF CONTRACTOR OR AGENT/ DATE

GW-1 Revised 11/84 Submit original to Division of Enviconmsntal Management and copy to well owner.

D-100



De. Aot CLET-00Q5% 10 - 0S/ol /8%

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
o of AL _ ATER FOR OFFICE USE ONLY
B3 BOX 27687 - RALEIGH.N.C, 27611, PHONE (919) 733-5083 Quad. No. Serial No.
o Lat. Long. Pe
Minor Basin
WELL CONSTRUCTION RECORD Basin Code
Header Ent GW-1 Ent.—
DRILLING CONTRACTOR (3’ ueg / / STATE WELL CONSTRUETION,
DRILLER REGISTRATION NUMBER ’”3 PERMIT NUMBER: S ~wm-arelf
1. WELL LOCATION: (Show skeich of the location beiow) A
Nearest Town: __:Qf S YA , /‘JC County: _0‘” S /9 P
Depth DRILLING LOG

{Road, Commumty or Subdivision and Lot No.)

FfOl'l'l
2. OWNER ,Z.S /ﬂa 9%_ '5— 2 !,{, nD‘e)smptlon 7
~%,o S

Aoonass_@_;n,aﬁ_ s—&‘—%: L e
reet or Houte No zg_g 2 6 g! z Q
City,or Town State Zip £ode %%_L_
2. oate orien LL/6 Qé USE OF WELL d¥aa/ of  /4,0-/5

4. ToTAL DEPTH S G £ cutTiNgs coLecTeD Hves T no 198 - D57
5. DOES WELL REPLACE EXISTING WELL? [J ves B¥Ro 289 -5 5~

6. STATIC WATER LEVEL:% FT. g’gg?ov: TOP OF CASING,
TOP OF CASING IS FT. ABOVE LAND SURFACE.

7. YIELD (gom): — METHOD OF TEST

8. WATER ZONES (depth):

ot Sandy L/&-(.'
3 r—"

9. CHLORINATION: Typ® o Amount
10. CASING: wall Thickness I additional space is needed use back of form.
Depth Diameter or. Wel‘ ht/Ft. Material
ATION TCH
FJ oo e, Y LOCATION SKETCH
From °’ < To ! 4 F‘-—é g ve (Show direction and distance from at least two State Roads,
Erom To £t or other map reference points)
From To Ft

" 7
11. GROUT: . ,-)
N Depth Material Method 5& I'd F-{ 3( S

From e Y To'eoS! Ft. “QI!‘N ﬁ(.
From &+ O To-g'QFt. C/g?h‘L

12. SCREEN: i
Depth Diama}er Slot Size  Material
— - (¢
From —orQ _Tox T F_ok in Qe A in. ﬂc
From To, Ft. in. in.
From To Ft. in. n
13. GRAVEL PACK:
Depth Size Material
-From -3-0 TO-J.S‘FL Cro s _wiany
From To Ft.
14, REMARKS:
P %
| DO HEREBY CERTIFY THAT THIS WELL WAS CQNSTRUCTED AN ACCORDANCE WITH/Yé NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD/HAS BEEN PFJOVIDED’TO TTE WELL'OWNER L
SIGNATURE OF CONTFIACTOR OR AGENT DATE
GW-1 Revised 11/84 Submit original to Division of Environmental Management and copy to welt owner.

D-101



Noc. Mo (LEI-6635% -1.02 -08/or /8§

NORTH mfm “A:“x:’“:;”';r;ﬁs AND °m FOR OFFICE USE ONLY
P.O. BOX 27687 - RALEIGHNLC. 27611, PHONE (919) 733-6083 Quad. No. Seriai No.
. Lat Long. Pec
- Minor Basin
ﬁ WELL CONSTRUCTION RECORD Basin Code
B S Header Ent GW-1Ent.______
DRILLING CONTRACTOR _OW/'S' O/ /45 o
DRILLER REGISTRATION NUMBER fend| LE Eéﬁfnma%?a 22 -0/5.5 ~wm- Gi¥/
1. WELL LOCATION: (Show sketch of the location below) /
Nearest Town: Tg-( SgA vr //f, w[ County: Oﬂf/ld A~
(Road, Community, or Subdivision and Lot No.) Dopth M
2. OWNER U S 00 Yt 5'5"" /‘QT? < 4 ﬁ.’l’l” ’ﬁ'é"f Bwfrsm_gnfa '
aooress e 2 wod VA /4.0 -« 50 0&“6’?_ Eind Sgeed
Street or Route Nzg.s_& Z f.i 0- 2{1. - F, ﬁﬂg
City or Town State " Zip Gode 240 ~R 55 < iz "F'f L lond -i-'L._i_
3. DATE DRILLED £/ USE OF WELL _¢%207% ’g/ 4
4.TOTAL DEPTH &AS" = ¢ cUTTINGS COLLECTED B¥es (I o
5. DOES WELL REPLACE EXISTING WELL? (] ves k2o
6. STATIC WATER LEVEL: 2 FT. [] above TOP OF CASING,
TOP OF CASING 15 G £ 2 FT. ABOVE LAND SURFACE.
T.YIELD (gpm): ______________ METHOD OF TEST
8. WATER ZONES (depth):
9. CHLORINATION: Type _____ _____  Amount
10. CASING: wall Thickness It additional space is needed use back of form.
- Deo_th . Diame}e{r or, Welgm/l;t Matenal . ATION TCH
From 2.5 To = O Ft-—a —ﬁ—/ /(/ C (Show direction and distance from at least two State Roads,
From To F1 or other map reference points)
) From To Ft é{ {é '
11'-§ROUT' Depth Materiai Method S ?Q S 4 a Ma
From 82O  Tomd: 8 F. Camct . ; < og- ‘;)
From €9 To~~3"' Ft-....._.C.,./c“,{ . %O /g' \ ‘
12. SCREEN:
Depth Dlameter Slot Size  Material
Frcm'\.\s-’d To 45’ Ft. " in.d;_QLin. %_
From To. Ft. in. in.
From To. Ft. in. n
13. GRAVEL PACK:
Depth Size Material ,
From =3¢ To e)j’ Fi.__Cog 5~ &nﬂ
From To Ft.
14. REMARKS: Ean

/ /. ’
| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN/ ACCORDANCE WITH 15 NéAC 2C, WELL CONSTRUCTION

o .

STANDARDS, AND THAT A COPY OF THIS RECORD I’AS BEEN PROVIDED TO THE WELL OWNER, e

. / -
oo .\ ) ot / e o
SIGNATURE OF CONTRACTOR OR AGENT ' DATE
GW-1 Revised 11/84 Submit original to Division of Environmental Management and copy to well owner.

D-102



Dee Aot CLES-00258-1.02 05/, /%%

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
oF - _ ATER FOR OFFICE USE ONLY
P.0. BOX 27687 - RALEIGHN.C. 27811, PHONE (919) 733-5088 Quad. No. Serial No.
Tk . Lat. Long. Pe
o’ ‘Minor Basin
WELL CONSTRUCTION RECORD Basin Code .
— Header Ent GW-1Ent._______
DRILLING CONTRACTOR & ves A’Jr //”ff: CB ’ STATE
A ‘ WELL CONS (o]
DRILLER REGISTRATION NUMBER Fendisg PERMIT NUMBER: _22 cﬂ,&; —wwm- iyl
S
1. WELL LOCATION: (Show ,sketch/of the location beiow)
Nearest Town: ark soa vrs / O‘v - County: Om (A =~
(Road, Community, or Subdivision and Lot No.) Fro Dot T w
ti
2. omner _ S Nlay bt 2 S, R orSesegetion
ADDRESS Q_’iﬁ___(éﬁ‘z&v_% wc éﬁi@. 3' // e, 404 o
StreeT or Route No.J 275‘4‘)— C) - by 5 /- 7 F/ﬂ/ \0/5

City og To State Zip C.de — e H E
3. DATE DRILLED __/ %5 UsE oF weL #hdn R 0y Se f- O _-SL 2\ 07’? ' -’*’ RECY
4. TOTAL perTHL S S CUTTINGS COLLECTED Jees [ No @Q;C&z_ ¢ k ’["" 2
5. DOES WELL REPLACE EXISTING WELL? [J Yes Ze*Ro 148 -5, ‘5, A? 2 .
6. STATIC WATER LeEVEL: £aR 2 S0 FT. O above TOP OF CASING. £9:9-20.8 Sz o =2 VBT EY:
TOP OF CASING 15 222+ SO FT. ABOVE LAND SURFACE. 240 -=5.5 "”‘" A=Y AP
7.YIELD (gom): _____________ METHOD OF TEST

8. WATER ZONES (depth):

9. CHLORINATION: Type ____________ Amount

10. CASING: Wall Thickness 4 It additional space is needed use back of form.
Depth Diameter or Welght/Ft Material ATION TeH
# P ‘e LOCATION SKETCH
From —L 0 =56 12 / 2 p”C (Show direction and distance from at least two State Roads,
Erom To Ft or other map reference points) v
From To Ft.
11‘ GROUT: : f
Depth Material Method Se e / Q -
- I .
From O'O TOJ'Q Ft. Cb«/e'ée 8
Erom ‘2:6 To —3-0 Ft. C/a'}/
12. SCREEN:
Depth Diametéer Siot Size  Material
- - !
From 5: O To 015 Ft. a in. Oc o/ in. DVC
From To. F1. in in.
From To Ft. in. n

13. GRAVEL PACK:

Depth , Size Material
- - - .
From__-_s'o TomRS ri_(pardd &cm@’
From To . Ft. o 3
14. REMARKS: z v -
7 ~
| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15’NCAC 2C73WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS EEEN PROVIDED TO THE WELL OWNER - N -
e 1 - - . ‘fl e ', ”: - .
SIGNATURé‘OF‘CGNTRACTOR OR AGENT DATE
GW-1 Revised 11/84 Submit original to Division of Environmental Management and copy to well owner.
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Do M6t CLET -00886-1.63 - 0S/61/ 3%

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT

DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNOWATER SECTION
P.Q. BOX 27687 ~ RALEIGH.N.C. 27811, PHONE (919) 733~5083

WELL CONSTRUCTION RECORD

DRILLING CONTRACTOR [3"'./(5 Dm // »q C;) .

DRILLER REGISTRATION NUMBER p n

FOR OFFICE USE ONLY
Quad. No. Serial No.
Lat. Long. Pe
Minor Basin
Basin Code
Header Ent GW-1Ent._____

STATE WELL CONSTBUCTION
PERMIT NUMBER: _22 é’.ﬁ'— WM - Oﬂf/

1. WELL LOCATION: (Show sketch of the Iocaticn below)

s /6 L0-

Nearest Town: ei\( KvOl‘ vy -P ; NC County:
h
(Road, Community, or Subdivision and Lot No.) Fromoem To DRILUN(; LoG
m. n )

2. OWNER U ay o = 00 =20 S, //e/ escm:'é.- g

ADDRESS r/\f m ro ¢ 2.0 -9 57 /5 Cﬂv«- Froe By

Street or Route No. 8? -/ Z, //L.! f., spep
City, or. TO)un State le Cods HEG - 155 S/ /)% IC//'! >on 0/

2. DATE DRILLED _M,{_Q USE OF weLL ZH2» . S0/ M S/ A(l llf“/ faﬂd
4. TOTAL DEPTH $.5  curnnas coLLecTED Brts Ono K49 ~2S ST C/ 717 Cirt-Fled. Se esq

5. DOES WELL REPLACE EXISTING WELL? [J ves {(INo
6. sTaTic waTeR LEveL: L3, 87 F1. O above TOP OF cAsING,

TOP OF CASING 15 _ 22 50 r1. ABEVETAND SURFACE.

7. YIELD (gpm): METHOD OF TEST

8. WATER ZONES (depth):

9. CHLORINATION:  Type Amount
10. CASING: Wall Thickness If additional space is nesded use back of ferm.
- Depth_ - Dxamete: or- Weight/Ft.  Material z ATION —
From Q ' o 2 'OF*-—E~ ! )3 Z (Show direction and distance from at least two State Roads,
From To Ft or ‘other map refersnce points)
From To Ft. ’
11. GROUT: See é (Q- S)
. : Depth Material Method Or
From O' 0 __CL_? _Cﬁ&’é_
From -0 To3:0 Fr. C/a ?/
12. SCREEN:
Depth Dnamete; Slot Size M}a&nal
From = t = ) D To_a_O_Ft m.O‘ O r in.
From To. Ft. in. in.
From To Ft. in, n
13. GRAVEL PACK:
Depth Size Material
From =3+ 0 To'a; _Ft. (OO sl SO:’.' Q
From To Ft.
14. REMARKS: - _

/
| DO HEREBY CERTIFY THAT THIS WELL WAS CDNSTRUCTEé IN ACCORDANCE WTTH—I'S'NCAC 2C. WELL CONSTRUCTION

STANDARDS, AND THAT A COPY OF THIS RECORﬁ HAS. BEEN PROVIDED TO’THE_ WELL OWNER. - .

:

PR o~ o -

'SIGNATLRE OF CONTRACTOR OR AGENT
Submit original to Division of Environmental Management and copy to well owner.

GW-1 Revised 11/84

D-104

DATE



Dot. MO! CLEJ -0055% - /-0 -osS /o1 /%%

NORTH CAROULINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
) DIVISION OF AL _ ATER FOR OFFICE USE ONLY
P.0. BOX 27687 - RALEIGM,N.C. 27611, PHONE (919) 733~-5083 Quad. No. Serial No.
: Lat. Long. Pc
* Minor Basin
"WELL CONSTRUCTION RECORD Basin Code
= BEEEESS Header Ent GW=-1Ent._____

T
11~
ts
DRILLING CONTRACTOR D‘N N ‘DP VAL C
o STATE WELL CONSTRUCTION

"DRILLER REGISTRATION NUMBER F%’”dl Ma PERMIT NUMBER: 44 - V3G - wm~-Giy/

1. WELL LOCATION: (Show skatch of the Iocari;;n below)

Nearest Town: TQ( R Son V1 [ 0 - N~c County:

Depth DRILLING
{Road, Comrc:)nig. or Fubdivision and Lot No.) LOG

2. OWNER \Ja u o S /Xy ast}"; %scﬂg’
ADDRESS _C-_O ” ﬁ :&f,;gun 7/ e g.0 _S ///‘7 ﬁr/ﬂf _)o ” c
Strest or Route ?25 U;L -

City or Town State ;Code -
3. pate pALed I8 /K6 use oF werl #220A¢ r90- &c_ﬁ
o TOTAL DEPTH 2S5 1§ cuTTiGs coLLecTeD [Des no @70 =$7 >

5. DOES WELL REPLACE EXISTING WELL? ] Yes [ Wo
6. sTatic water Lever. 4. 70 f1. O above TOP OF CASING.
2. SO S
TOP OF CASING IS A FT. ABOVE LAND SURFACE.
7. YIELD (gpm): —_____ METHOD OF TEST
8. WATER ZONES (depth):

9. CHLORINATION: Typ® e Amount

10. CASING: - Siameter "Z?"w 2}3’#&8?5 Vatorial It agditional space is needed use back of form.
ept i

mefd: 5~ To 220 Ft. o2 ol —&i ﬂg (Show direction and dlsta:;:ne :om atT le:st two State Roads,
From To £t or other map reference points)
From To Ft.

11. GROUT: - 4 :

) Depth Material Method v See ;/U ‘ / O‘?_ 4“/

From 0:0 “dib Fr. @’l(/‘e?@ e e N~
erom 20 1o S.Om._C/G«;/

12. SCREEN:

Depth . Diameter Slot Size  Material
From =30 1o=dS Fr_of ” in.ot O in ’OUC
From To, Ft. in in.
From To Ft. in in

13. GRAVEL PACK:

Depth ¢ Size Material .
- —
From ~30 To 2S5 _F. CGQ re \('a’-'ﬂ
From To Ft.
14. REMARKS: - - ;
t DO HEREBY CERTIFY THAT THIS WELL WAS CO/NSTRUCTED’IN ACCORDANCE WITH$SNGAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD ﬂAS BEEN PROVIDED_ 70 THEWELL OWNER. | AN C—
L gLl - L L - =
SIGNATURE OF CONTRACTOR OR AGENT : DATE
GW-1 Revised 11/84 Submit original to Division of Environmental Management and copy to well owner.

D-105



Dot D' CLE T -0095%- /.0 -05/01/8%

NORTH mfm ”A:‘mm’_"’es ANO °m FOR OFFICE USE ONLY
P.O. BOX 27687 - RALEIGHN.C. 27611, PHONE (919) 733~-5083 Quad. No. Serial No.
Lat. Long. Pec
Minor Basin
WELL CONSTRUCTION RECORD Basin Code
—_———————————— Header Ent GW-1 Ent.
DRILLING CONTRACTOR 1Bty Dey i m o,
DRILLER REGISTRATION NUMBER V@’IC’/ m{a) gg;ﬁrﬁaion?s éc:n oc?/_lf - wm- 014
1. WELL LOCATION: (Show sketch of the iocation below)
Nearest Town: 34( 7<S°4 'V//{P '/U-C County: Oﬁ g/JW
(Road, Community, or Subdivision and Lot No.) FromDepth To FM
2. OWNER Aan-320 Eh Nesrete
aoress _Ca v 3.0- 48 S, ont Scnay Ja
Siraet of Rowts Ve o S 4. 500 _Silry Jande (7;%-/—
City or Town State ’ Zt- ode @O hd /0'5" > 7/(? (/ﬂ"-f .
3. DATE DRILLED }_/ZLZ&S_ use oF wewL 210/ (4.0~ /5 S S /K. red, Sang
a.7otAL 0EPTH @5+ & cutTiNgs coLLecTED [EfFes o /ﬁl{l =20.5  SifFy Ahd. cors
5. DOES WELL REPLACE EXISTING WELL? [ Yes G0 AL mRS S L So s a

6. sTaTIc waTER LEVEL: L2 00 1 Oavove TOP OF CASING,
TOP OF CASING 1§ Rt SO _ 1. Aesa'\a%h&no SURFACE.

7. YIELD (gpm): METHOD OF TEST

8. WATER ZONES (depth):

3. CHLORINATION:  Type Amount
10. CASING: Wall Thicknass If additional space is needed use back of form.
Deml Dlame,ter orw |ght’/’Ft Material ATION —
From YalS” 107870 k. 2 ! &L (Show direction and distance from at least two State Roads.
From To Et or other map reference points)
From To Ft.
11. GROUT: .

* Depth Material Mathod { s .=
from 2.0 16=2.0 pu_(tnsre fo .Sef’ i \= v
from 20 1o 30 r_Cla . «

12. SCREEN:
Depth Diameter Slot Size  Material
From=S28 oS " Ft._gl n 00/ in PUC
From To Ft. in in.
From To Ft. in. n
13. GRAVEL PACK:
Depth Size Material ,
FromoS:D 1o LS rFl.A'P.;%“;__ S-L“’Q_.
From To _FL
14. REMARKS:

-
| DO HEREBY CERTIFY THAT THIS WELL WAS/CONSTRUCTED IN ACCORDANGE WATH_15 NCAC 2C. WELL CONSTRUCTION
STANDARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PﬁomoEBlro THE WELL OWNER. _ :

. /

PN 2 .
s z ..

SIGNATURE OF CONTRACTOR OR AGENT
Submit original to Division of Environmental Management and copy to well owner.

GW-1 Revised 11/84

D-106

DATE



-

Dec Doy CLET -063SE- /.69 ~ O$/Gf/8%

. NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
oF - _ ATER FOR OFFICE USE ONLY
P.. BOX 27687 ~ RALEIGHN.C. 27611, PHONE (919) 733-5083 Quad. No. Serial No.
P g Lat. Long. Pc
Minor Basin
Basin Code
Header Ent GW-1 Ent.
DRILLING CONTRACTOR STATE ' CONS .
: WELL CON
DRILLER REGISTRATION NUMBER 779 PERMIT NUMBER: Z ¢ -O%_S - (M = Ol=//
1. WELL LOCATION: (Show sketch of the location below)
J
Nearest Town: TQ»C kso” My /” “ ,U-C' County:
(Road, Community. or Subdivision and Lot No.) En mDemh T DRILLING LOG
o ormation Degaris i
2. owner _ S QY Q. / f' _—E‘Aﬁ /iﬂ”?- .
ADORESS 7 T A [:5-3:0 L 2 i=

treet or Robte No ? S.‘/ L

State Zip Code

usE oF weL LHTw s 7D iﬁ ‘7'
CUTTINGS COLLECTED fes Inoe 2.5-9.0

045 g‘&z S a0 éc /"‘ Lk
S‘Gnd '
Sy Ly San/

i/dvrv K~é §/;4 Jg

3. DATE DRILLED
4.'TOTAL DEPTH

5. DOES WELL REPLACE EXISTING WELL? [ ves ERo 9.0 ~/0. 5" wd Soray
6. sTatic water Lever: /0 190 1 O avove Top oF caswe, 223 =7 > = /%” el 4

TOP OF CASING 15 D 1.5 FT. ABOVE LAND SURFACE. /é 9.0 ~ 20’-2__ S/ Az F @c__-\ 2220
7. YIELD (gpm): METHOD OF TEST J Q- : ;_ ét"d/v v:/ e )

& WATER ZONES (depth):

8. CHLORINATION: Type Amount
10. CASING: Deoth Diameter vg“w TJI;;’A‘&S?* Matarial It aaditional space is nesded use back of form.
com S TS0 B gt Y=/ 7 o ey LOSATION SKETCH
ow direction and distance from at least two State Roads,
From To Ft or other map reterence points)
From To Ft.
11. GROUT: — N
o Depth Material Method —~
From © 9 Tc>.'2 O e _(onrd gce Q‘ﬂ . (2~ 3)
From-—e’ 5 To— 'th /-/ﬂ‘J ¢
12. SCREEN:
Depth Diameter Slot Size  Material
From -é—' o) To.zs 'Ft. z T in.QL'dfin. /qi_
Erom To, Ft. in. in
From To Ft. in. n N
13. GRAVEL PACK:
Depth Size Material
From -3 o] To'2$ ;t. (—/-OC/ =t 50"4@/__
From To .Ft.
14, REMARKS:

| DO HEREBY CERTIFY THAT THIS WELL WAS C
STANDARDS, AND THAT A COPY OF THIS RECORD' HAS BEEN PROVIDED' TO

GW-1 Revised 11/84

STRUCTED/‘N ACCORDANCE WITH 1.5 NCAC 2C, WELL CONSTRUCTION
'ﬁ-E WELL .o
\ U1 i . - Ll 7o .‘~ L :

SIGNATURE OF CONTRACTOR OR AGENT DATE
Submit original to Division of Environmental Management and copy to well owner.

D-107



Dt N0t CLES - 003 5% 1.02-6S/e /3%

NORTH CAROUNA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION FOR OFFICE USE ONLY
: P.O. an 27687 - RALEIGH.N.C. 27811, PHONE (919) 733-5083 Quad. No. Serial No.
il : Lat. Long. Pe
2 &_,‘ ! Minor Basin
WELL CONSTRUCTION RECORD | Basin Code
eSS Header Ent GW-1 Ente
' DRILLING CONTRACTOR
STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER PERMIT NUMBER: cO/3S — W - Oy,
1. WELL LOCATION: (Show skftch of the location beilow) /
Nearest Town: G(ihSn 2 yr /é( » M*C County: 0/'7 S /o™
Depth DRILLING LOG

(Road, Community, or Subdivision” and Lot No.) From T o =
2. OWNER LS NaouJ 0.0~/ @ 4, L{OI_%O/} escription
acoress e i O /é,i'g,,aﬁ /C.C. [ 9= A5~ 5‘77& Ere Sangd
/ (Street or Route No. ?gstl 6’/ 54_6’0 5-’/& (/éufy 50 ni
City or Town State Zio Gode (: o) “7{2&' Y //(, ((/M ‘&, 40/
USE OF WELL Ma»f/)é 190~/5.5 U/lfra Lrnsr Sass/
&~ ~/’Uﬁ—§a o

CUTTINGS COLLECTED &Ves Clne /9:0 ~20.S

3. DATE DRILLED
4. ,TOTAL DEPTH

- 4 7
5. DOES WELL REPLACE EXISTING WELL? [ Yes {@o Y0 - A5 S f b
6. STATIC WATER LEveL: 8 X [ ¢1 O above TOP OF CASING,
low
T0P OF CASING 15 _O 7LD FT. ABOVE LAND SURFACE.
7.YIELD (gom): . METHOD OF TEST

8. WATER ZONES (depth):

9. CHLORINATION: TYypP® o Amount

10. CASING: Wall Thickness If agditional space is needed use back of form.
Depth Diameter or Weight/Ft. Material - -
- w o Tl te LQCATION SKETCH
From 910 10730 Fr_2 / < FUC (Show direction and distance from at lsast two State Roads,
From To Ft or other map reference points)
From To Ft
1 1..GHOUT:
( Method
Denttl 2 0 Matena:@ etho — _ \
from ©0:0 102 Q F (27cﬁ¢ el ~td. /
Frorn-z'0 To’3' O Ft. C i‘,/ . C-
12. SCREEN:
Depth , Diame}?r Slot Size  Material
From 5’ o To. 25‘ Ft. < in.O_l_QL in. ﬁ/_&_
From To, Ft. n in.
From To Ft. in, in
13. GRAVEL PACK:
Depth Size héa_terial
From-i’ ) To‘(“( Ft. <P ~sand
From To _Ft.
14. REMARKS: : i —
; a 7 N /-
| DO HEREBY CERTIFY THAT THIS WELL WAS NSTRUCTED IN ACCORDANCE WiTH/15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS FIECOR‘D HAS BEEN PROVIDED TC;/THE WELL'/ NE;!. P [
\ L R s e g ~
"SIGNATURE OF CONTRACTOR OR AGENT. " DATE
GW-1 Revised 11/84 Submit original to Division of Environmentai Management and copy to well owner.

D-108



Doe Not CLEY - 005§~ /.0a- os/o,/gg

NORTH CAROUINA DEPARTMENT OF NATURAL RESOURGES AND COMMUNITY DEVELOPMENT
BIVISION OF N ATER FOR OFFICE USE ONLY
P.0. BOX 27687 ~ RALEIGH.N.C. 276811, PHONE (919) 733~5083 Quad. No. Serial No.
Yo __é‘ Lat. Long. Pe
o b = Minor Basin
ELL CONSTRUCTION RECORD Basin Code ~
mm————— Header Ent GW-1Entoee
DRILLING CONTRAGTOR & 2 U/S Or / lina (0.
V J ) [ STATE WELL CONS ON
DRILLER REGISTRATION NUMBER eqding PERMIT NUMBER: =0(35~wm -~ Do/
1. WELL LOCATION: (Show sZtch of the location beiow) /
4
Nearest Town: T‘C O ¢ /"‘l ; ﬂ/lC County: Q" SfowS
(Road, Community, or Subdivision and Lot No.) FromDBDth o ’Fw
- " - .
2. OWNER //5 So - L0 ST 2E R
ADDRESS o~ /UC [§-3.0 S ? {lfa

treet or Route NO, )a gm -5,
City o Tomm State Z:p ode S = "o_’ S04 Fr .
3. DATE DRILLED LM,éé_ use or wer, oncter” 4.0 =72.5 395 lagers of SiKy Gl

4. TOTAL DEPTH 5.5 ¢ curminas coLLecTeD Byes Ono a ’
5. DOES WELL REPLACE EXISTING WELL? [J Yes R0
6. STATIC WATER LEVEL: { &0 g FT. O3 above TOP OF CASING,
E-seiow
TOP OF CASING IS X+ 9 FT. ABOVE LAND SURFACE.
7. YIELD (gpom): oo METHOD OF TEST
8. WATER ZONES (depth):

9. CHLORINATION: Type __ . Amount
10. CASING: wall Thickness If additional space is needed use back of form.
Depth Diameter or, Welght/Ft Matanal ATION T
o LOCATION SKETCH
F'°'“)Ei9-— To 8Ot 42 -& —C {Show direction and distance from at least two State Roads,
From or other map reference points)
From To Ft.
11, GROUT: .
‘ , Depth Material ,  Method e \
From O'D To.e’o Ft. ﬂ'"”,o__—_ - 2- 5
~2.0 1, =3.D Zy ee i1d.\
From To 4 M FL
12. SCREEN:
Depth ! Diame/ter * Slot Size  Material
Fom= 1 0 1o S r R w00 LT
From To. Ft. in in.
From To Ft. in. in

13. GRAVEL PACK:

Depth / Size Material
Frorﬂ‘—_s’c> To JS’FL Cca/';:‘ __b_ﬂ'ﬂ
From To Ft.
14, REMARKS: - ~
i DO HEREBY CERTIFY THAT THIS WELL WAS’CONSTRUCTED IN- ACCORDANCE/WITH 15 NCAC 2C. WELL CONSTRUCTlON
STANDARDS, AND THAT A COPY OF THIS RECOHD HAS BEEN PROVIDED'TO THE OWNER. _
, ,,;'. \,- - ,’—\I ::- ’_, . - N 7
"~ SGNATURE OF CONTRACTOR OR AGENT © DATE
GW-1 Revisad 11/84 Submit original to Division of Environmental Management and copy to well owner.

D-109



Doc. N0 L LLEI-0026% - .63~ 0S Jor /%8

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION FOR OFFICE USE ONLY
P.O. BOX 27687 ~ RALEKIH.NLG. 27611, PHONE (918) 733-5083 Quad. No. Serial No.
WA Lat. Long. Pc
Minor Basin
Basin Cods .
Header Ent GW~1 Ent.

STATE WELL CONS
PERMIT NUMBER: - - W - O/¥

1. WELL LOCATION: CShow sketch of the location below)

Nearest Town: —-)0 C "‘< 4 ./’//ﬂ, ,U [ County: Q/? S /OOJ’

epth DR
(Road, Commung. or Spybgivision and Lot No.) Dep ILLING LOG

2. OWNER au-f 50'5 A//?'
ADDRESS /7710 Agtrrf,lrn\{ : N%/(/ C
et or Route g—gg@

Citysor Town State pfoode
. DATE DRILLED ML!_C’_ use oF wew 222047

]
. TOTAL DEPTH cad o8 ¢ L CUTTINGS COLLECTED (d#es [ no /_mﬂile_

‘
. DOES WELL REPLACE EXISTING WELL? (J Yes [ o

. static waren Levew /70 CF et S avove ToP OF casiNG. ZL—@ M;d-t——-&d——

TOP OF CASING 15 =2 (S @ _£T. ABOVE LAND SURFAGE.
7.YELD (gom) ______ METHOD OF TEST
8. WATER ZONES (depth):

»m o A W

9. CHLORINATION: Type —____ _______ Amount

10. CASING: o T“'°,{§')Ef | If additional space is needed use back of form.
etsr or ) a
o n D -5 'am 59 ps ,g' LOCATION SKETCH
From _eX'=’ L Fr & (Show direction and distance from at least two State Roads,
From To or other map reference points)
From To Ft
11. GROUT:
¢ Depth Material | Method
From O 0 TomCr J Fr. C.a"'f'f!’f@ Sef 6 E 2 S-J
From = &" 3 To"5’0 Ft. ¢ /Q? q
12. SCREEN:
Depth Diameter Slot Size  Material
- - = g4
From -_5-’ 3 10778 k. < in..a_r_ﬂin. FauA™ - bc—
From To Ft. in in.
From To Ft. in in
13. GRAVEL PACK:
Depth . Size - Material .
From'3’O To_ X< FL (C.)ﬂf;(’ =Ny
From To Ft.
14. REMARKS: s - -

/
{ DO HEREBY CERTIFY THAT THIS WELL WAS ,CONSTRUCTED IN ACCORDANCE WiTH 1 5 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECO,RD HAS BEEN PROVIDED TO. THE WELL . e

NI~ i ol -~ C-~

SIGNATURE OF CONTRACTOR OR AGENT ‘DATE
GW-1 Revised 11/84 Submit original to Division ot Environmental Management and copy to weil owner. -

b-110



Nec. Mo CLES ~00ASE -/ 02 -65/o1/ %%

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION "
P.0. BOX 27887 ~ RALEIGHN.C. 27811, PHONE (918) 7335083 Quad. No. Seriai No.
Lat. Long. Pe
¥ Minor Basin
ELL CONSTRUCTION RECORD Basin Code
el Header Ent. GW-1Ent._____
DRILLING GONTRACTOR I)QLU LS Df 4 / // ’73 G STATE WELL GONS
DRILLER REGISTRATION NUMBER ﬁ'\dl 0% PERMIT NUMBER: ?t ~§ fN&S- WM - 8r%//
1. WELL LOCATION: (Show sketgh of the iocation balow) - 22
Nearest Town: M[ /14 » /j\/ e County: O" —“J
Depth DRlLLlNG LOG

(Road, Community, or Subdivision and Lot No.}

From Fo n cri
2. OWNER US Qus ? O - [ : QTE“ itigh
ADDRESS ] A{Sl[ reet or Route Ng /UC _'S'_;-M

S Cor 2 30457

City or Town State Zip Gode

3. DATE DRILLED LZ,&%‘!.{Q USE OF weLL M22% 1 A07”

s jotaL oepTn 25 8 7 cutTings coLLecTeD Efes ne
5. DOES WELL REPLACE EXISTING WELL? [J ves [&Wo

6. STATIC WATER LEVEL: £ FT. O above TOP OF CASING,
u W
0P oF casiNG 1s Cr QXD rT. ABOVE LAND SURFACE.

T.YIELD (gpm): . METHOD OF TEST
8. WATER ZONES (depth):

O/D 7r5

9. CHLORINATION: Tyoe . Amount

10. CASING: Do Camotor ;"w T“;ﬁ-‘.ﬁ'};‘?? s va If additional space :n ne:ded :seHback of torm.
From DO T°m S /q “ /% (Show direction and distance from at least twé State Roads,
From To Et or other map reference points)
From To £t

11. GROUT:

hd Depth Material -~ Method - ¢

FromQ____.To"? oFt J"("ep Sef §¢ . (&\ 5 /.f
From TO_J_ C—/& d’ ‘/

12. SCREEN:

Depth ¢ Diameter Slot Size  Material

From=3r D 1ol S f._2 ' 0Ol
From To. Ft. in. in.
From To Ft. in. in.

13. GRAVEL PACK:

Depth ~ Size Material
From '3'0 w5 Fl__@_ ____w
From To
14. REMARKS: i // /
| DO HEREBY CERTIFY THAT THIS WELL WAS LONSTRUCTED AN ACCORDANCE WITH 45 NGAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS ﬁECi/oaD HAS BEEN PROVIDED TO‘THE WELL OWNEH /e ~ S
~ / sy / ,—.\,, e ‘< w P .
SIGNATURE OF CONTRACTOR OR AGENT DATE
GW-1 Revised 11/84 Submit original to Division of Environmental Management and copy to well owner.

D-111



Dot N0 CLEI-009S%-1:03-0S/0¢ /5%

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
o " " o FOR OFFICE USE ONLY
P.0. BOX 27687 - RALEIGH.N.C. 27811, PHONE (919) 733-5083 Quad. No. Serial No.
P Lat. Long. Pc
Minor Basin
LL CONSTRUCTION RECORD Basin Code
—_———e————— Header Ent GW-1 Ent._____
DRILLING CONTRACTOR /:)z.urs /3»/ / /4%_@_ STATE WELL GONS
- UCTIO)
DRILLER REGISTRATION NUMBER o7 144 PERMIT NUMBER: ’25‘35‘ I35-wm - o1/
1. WELL LOCATION: (Show sketch of the igcation beiow) O /
Nearest Town: 3-0-( 'ésa/'-/j ./: v 4’( County: /4! S. 0 O
(Road. Commumty. or Subdivision and Lot No.) Deotn w

From T i i ‘
2. OWNER O Mao 0.6 - OO <. /}fomawﬁcnpsh“ Y

ADDRESS _M_M 3I o -
Street or Houte. b_loz. : E /O /0/ S

= e T K (/a;-ey T Feod

City gr Town State Zip Cpde
3. DATE pRILLED ¢! E5 st oF wELL m_é__' idacl ﬁz_Q_Z___o 5
4. TOTAL DEPTH o CUTTINGS COLLECTED Hes [Ine 2%.0=25. 5 5219 pp m s

5. DOES WELL REPLACE EXISTING WELL? [J Yes "o

6. STATIC WATER LEVEL: M FT. D above TOP OF CASING,
TOP OF CASING 1S 2 O FT. ABOVE LAND SURFACE.

7.YIELD (gpm): ______ METHOD OF TEST

8. WATER ZONES (depth):

9. CHLORINATION: Type _____________ Amount

10. CAS'NG: wall Thickness It additional space is needed use back of form.
Depth Diameter or. Weight/Ft. Material
{ a V7 j 7, WC ATION H
From’ T 7750 rr : (Show direction and distance from at least two State Roads,
From To Ft or other map reference points)
From To Ft.
11.‘G‘ROUT:

o Depth e, Material Method Sge gg ‘ (; - Sj

From _-_Q..To 3 oFt _C__a‘/

12. SCREEN:
Depth p Diameter Slot Size  Material
From--;'_o To._Q).ni Ft.__LL KO_I_L in. /oéﬁ
From To. Ft. in. in.
From To Ft. in. in.

13. GRAVEL PACK:
Depth Size .f,xarlal /

Fram CJ D To QiFt. a:f’f%

From To Ft.
14. REMARKS: —
/7 £ s
| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED AN ACCORDANCE WITH 15/NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD MAS BEEN PROVIDED,TO THE WELL ev;uéa ~ . e
AN SRR 2k S AP =
SIGNATURE OF CONTRACTOR OR AGENT , DATE

GW-1 Revised 11/84 Submit original to Division of Environmental Management and copy to well owner.

D-i12



Dec. WOL CLET-0025% -1.02- 65/0 /3%

NORTH CAROUNA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION FOR OFFICE USE ONLY
P.C. BOX 27687 - RALEIGH.N.C. 27811, PHONE (§10) 733-5083 Quad. No. Serial No.
o — : Lat. Long. Pc
Minor Basin
Basin Code
Header Ent GW-1Bnt.

3// / //ﬂC( (C-) ’ v
. STATE WELL CONS 8N .
Ma PERMIT NUMBER: z 2-’_‘15_'1_&/ -tym — 0¢

DRILLER REGISTRATION NUMBER

. WELL LOCATION: (Show sketch of the location below) /
Nearest Town: 3“’ kSO/? 14 /..‘9 . A C County: __@5'/9 Y
Depth DRILLING LOG

(Road, Communim or Subdivision and Lot No.)

F T : =
2. owner S Maovy AR 2,0 5°7“2t.'°n Description

ADDRESS é%o_é%% 2C
: v 2854

State Zip Cope
USE OF WELL Z 847227 X" R~ IS5

4. TOTAL DEPTH CUTTINGS COLLECTED W%es (Ino £ %20 =205

s ->r,
5. DOES WELL REPLACE EXISTING WELL? [J Yes Lt 250 -25.>
6. STATIC WATER LeveL__Ss ( 7¢r. O above TOP OF CASING,

a w
TOP OF CASING IS _@a+ SO FT. ABOVE LAND SURFACE.

7. YIELD (gpm} —________ METHOD OF TEST
8. WATER ZONES (depth):

9. CHLORINATION: TYP® e Amount

10. CASING: wall Thickness It additional space is needed use back of form.
Depth Diameter or. Weight/Ft. Material
7‘,]( e -—::/ /yé/r ﬂyc ATION TCH ]

From’ £fad _ To Ft. ’ (Show direction and distance from at least wo State Roads.
From To Ft or other map reference points)
From To Ft.

11. GROUT: . !

‘ Depth Material - Method

From 0’6 'E o) Ft. (‘Oﬂ{ﬁ‘ M

[
ron 228 230 LYo See @ (2- )

12. SCREEN:
Depth Diameter Slot Size  Material
From_lToj__ F1. _Z.L M_m %
From To, Ft. in,
From To, Ft. in. in
13. GRAVEL PACK:
Depth Size Material
From:_s_aTo -?J Ft (Oa d
From To Ft.
14, REMARKS: ' —

1 OO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN’ ACCORDANCEJMII.H 15 NCAC 2C. WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED T0 )ﬂE WELL OWNER.

R P N R R I X :
SIGNATURE OF CONTRACTOR OR AGENT DATE
GW-1 Revised 11/84 Submit original to Division of Environmental Management and copy to well owner.

D-113



Dex N\©ot CLET-00358° /.03~ oS /or /8%

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND GOMMUNITY DEVELOPMENT
o oF AL _ ATER FOR OFFICE USE ONLY
P.0. BOX 27687 ~ RALEIGHN.C. 27611, PHONE (919) 733-5083 Quad. No. Serial No.
g Lat. Long. Pc
Minor Basin
Basin Code
Header Ent GW-1Ent.______
STATE WELL GO%
PERMIT NUMBER: S-wm-0/¢/ -
1. WELL LOCATION: (Show skatch of the loc 7oon below]
Nearest Town: j&C SO U/ County: 0’7 S /O o~
Depth DR
(Road, Community, or Subdiyision and Lot No.) - P —WE-

. From
2. OWNER Us Qs 4.6 - 1. s'

ADDRESS_Q.M.'Qé.é;}':JﬂLu A< [+S -3.D S

Str. or outeNgg‘r‘/; SIQ _s:ls

City or To n . State 2ip Code S - 7’-7
3. DATE DRILLED 2 _ USE OF WELL 27 Z.LZO_Qv =0
4. JOTAL DEPTH CUTTINGS COLLECTED (Hes o /2 Q=/0- &
5. DOES WELL REPLACE EXISTING WELL? [ ves £do ‘_7‘___'/5_5'
6. STATIC WATER LEVEL - FT. O above TOP OF CASNG. 9.0 -2 "

Gmbelow -
TOP OF CASING 15 _ArSTD FT. ABOVE LAND SURFACE. 3_‘L.Q_&£'_;f ) _SM@ <.

7.YIELD (gem): _____________ METHOD OF TEST
8. WATER ZONES (depth):

9. CHLORINATION: Type Amount
10. CASING: Wall Thickness 1t additional space is needed use back of form.
Depth Diameter or. Weight/Ft. Material
7‘.2 ‘S-' -S 0 ? I e C‘ LOCATION SKETCH
From s~ To e Ft. -g—— (Show direction and distance from at least two State Roads,
From To Ft or other map reference points)
From To Ft ’
11. GROUT:

¢ Depth Materia! Method
gyt — Sty (375

12. SCREEN:
Depth ; Diameter Slot Size Ma}gn‘al
FrdmﬁQ_T; s Ft._Z_’i_ in.M in. ﬂc
From To. Ft. in. in.
From To Ft. in. n
13. GRAVEL PACK:
Depth Size Material
rom23:0 10785 Coarse Saqo
From Te Ft.
14. REMARKS: i
! DO HEREBY CERTIFY THAT THIS WELL WAS ONSTRUG‘I"ED N ACGORDANG TH 15 NCAC 2C. WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECOAID HAS BEEN.PROVIDED 30 THE wﬁLL ﬁYV\NER = e
SIGNATUI;E OF CONTRACTOR OR AGENT ‘DATE ¢
GW-1 Revised 11/84 Submit originai to Division of Envuro,mnemal Management and copy to well owner.

D=114



Dec Mo CLEI-GORTY -/-02- oS/O//ESX’

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT

FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION

P.0. BOX 27687 - RALEIGHN.C. 27811, PHONE (919) 7335083 Quad. No. . Serial No.

g Lat. Long. Pe
Minor Basin
Basin Cods
Header Ent GW-1 Ent.

STATE WELL CONS ON
PERMIT NUMBER: 22-9@5- wm — 017/

1. WELL LOCATION: (Show skegch of the loca Zn below)

County: Oﬁ é /0 LQ

Depth DRILLING LOG

Nearest Town: 94 794

(Road. Commumty or Subdwusnon and Lot No.}

ano;roescno n
2. OWNER Navy é.;ﬂ_ld; / ’?/‘ VY'Y
Aoonessﬁﬂﬁﬁ_é&;?_%.@%__ é/‘ . ﬁnd;’ N_“L
. aet or Route N g ‘/ 2 . :..‘ 3 » s .
City State Zip de
3. DATE DRILLED 1_[_2LZ_ USE OF WELL m_g; M Sy

4. JOTAL DEPTH 25.57 curnnes coLLcTED e Ono ’ 4 ’
5. DOES WELL REPLACE EXISTING WELL? [ ves EFWo
6. STATIC WATER LEVEL;__'._(_Z FT. O above TOP OF CASING,
TOP OF CASING 15 2050 FT. ABOVE LAND SURFACE.
7. YIELD (gpm): . METHOD OF TEST
8. WATER ZONES (depth):
9. CHLORINATION: Type Amount
10. CASING: Wall Thickness It additional space is needed use back of form.
Depth * Diameter or W7|gm/Ft Materiai ATION T
From 7}9' S' T°- 5 e Fl_ ' é M {Show direction and distance from at least two State Roads.
From To Ft or other map reference points)
From To Ft.
11. GROUT:
* Depth Material . Method
From -2I Q 6’7 @
o 200 1,750 __C7acg lev G q. (g_ S)
12. SCREEN:
Depth ( Diamet Slot Size  Material
From"S o To_as Ft. 2 ' in.Q’O[ in. t‘>UC
From To, Ft. in. in.
From To Ft. in. n
13. GRAVEL PACK:
Depth Size Material
From 3.0 To Q‘S _Ft. @52 sa”?’/
From To Ft.
14. REMARKS: Z

™ 7
| DO HEREBY CERTIFY THAT THIS WELL WAS {NSTRUCTED/N ACCORDANCE_Mﬁ_’Iﬁ_NQAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECGW HAS BEEN RROVIDED TO D-EWELL/OWNER

' i i~ /:-(‘./ - &,""" »
'/SIGNATURE OF CONTRACTOR OR AGENT DATE
GW-1 Revised 11/84 Submit original to Division of Environmental Management and copy to well owner.

D-115



Doc NO. CLET-063SE~ 1.62-0S /ol /5

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION
87 - RALEIGH.N.C. 27611, PHONE (910) 733-5083 Quad. No. Serial No.
Lat Long. Pe
Minor Basin
.WELL CONSTRUCTION RECORD Basin Code
—— Header Ent GW-1Ent.

lia

Co.

DRILLER REGISTRATION NUMBER

STATE WELL CONS
PERMIT NUMBER: Z % -82;5 —lm - 0I5/
ooy _ (D1 S ~/ T oS

1‘48.
1. WELL LOCATION: (Show skatch of the locz?on baiow)
qa( "o /

Nearest Town:

- - — Depth DRILLING LOG
(Road, Community, or Subdivision and Lot No.) From— To ——
2 ownen S Mauvyg £:Q - 40
ADDRESS : fb.Q_'éﬁ
Street or Rodte N 5‘ O=1¢ s
- &
City or Town State an ode = 6_'
/) 5/ @b - 0.5
3. DATE DRILLED &7 USE OF WELL 4 -
4. TOTAL DEPTHERAS. S _ CUTTINGS COLLECTED E’ves Owno S

5. DOES WELL REPLACE EXISTING WELL? (] Yes fe"fo
6. STATIC WATER LEVEL: FT. O above TOP OF CASING.
«E=taiow
TOP OF CASING ISM FT. ABOVE LAND SURFACE.
7. YIELD (gpm): METHOD OF TEST
8. WATER ZONES (depth):

gz',o-,)s.'s

9. CHLORINATION:
10. CASING:

Type Amount

If additional space is needed use back of form.

LOCATION SKETCH

{Show dirgction and distance from at least twé State Roads.

wall Thickness
Depth

Diameter’ or. w/a ht/Ft, Material
o DS 50 > e [UC

From To Ft or other map reference points)
From To Ft .
11. GROUT: -
. Depth Material Method ((‘ i . ( SEIR) )
From 9O O ¢ Q To.. Er Ft. Cam
d
From To=2e Y -3 b Ft. < /d ;L
12. SCREEN:
Depth Dlameter Slot Size  Material
From To_&.i. L in. M
From Ft. in.
From To. Ft. in. n
13. GRAVEL PACK:
Depth Size Matenal

From _..S Q To JS FL COQ'"/ J”a/

From To

Ft.

14. REMARKS:

P e

’ i/

/
{ DO HEREBY CERTIFY THAT THIS WELL WAS ﬁéNSTRUCTE[J IN ACGORDANCE WITH 15. ‘NCAC 2C. WELL CONSTRUCTION

STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

GW-1 Revised 11/84

- ) ~ . J—
LS ATl e L el . 3
Y .

s:emwne OF CONTRACTOR OR AGENT 7 DATE
Submit original to Division of Environmental Management and copy to well owner.

™™ 1T 1



Doc Do ¢« CLEI-06ASE 1.0+ 0S Jar /BF

NORTH CAROUNA DEPARTMENT OF NATURAL RESQURCES AND COMMUNITY DEVELOPMENT FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION
BOX 27687 ~ RALEIGHN.C. 27811, PHONE (919) 733-5083 Quad. No. Serial No.
Lat. Long. Pe
& Minor Basin
ELL CONSTRUCTION RECORD Basin Code .
T e Header Ent GW-1Ent____ _

DRILLING CONTRACTOR 7 /4
DRILLER REGISTRATION NUMBER l%/] Vi 5

G.

STATE WELL CONS
PERMIT NUMBER:

%"135 = 619/

1. WELL LOCATION: {Show
a—
Nearest Town: _é‘l c

kotch of the lgcation below)

Sond/ /-E

County: 'Qi < /QOU"'

- - Depth DRILLING LOG
(Road. Community, or Subdivision and Lot No.) ———
From To
2. OWNER Q va 08 ~ -5
- -~ 4 7,0
ADDRESS a ] oS> 90
Street or Houte No. 2CY ~ Q,Q /0, S
. E / L
City gr Tow State Zio Gode M&L
3. pate pRiLLeD L [ 72 / use o wew 222000 X077 /_Z'.d_é\ﬂ;ﬂ_ :
¢ - - ;7
4. TOTAL DEPTH.&.&S_ CUTTINGS COLLECTED Des o R G0 =SS8™ _S:¢/& \Gr a. fu

5. DOES WELL REPLACE EX!

6. STATIC WATER LEVEL:
TOP OF CASING IS

7. YIELD (gpm}:

8. WATER ZONES (depth):

lNG weLL? [ ves E=No
23 FT. Q above TOP OF CASING,
FT. ABDVE LAND SURFACE.

METHOD OF TEST

9. CHLORINATION: Type Amount
10. CASING: Depm Diamem “g"w quﬁ?gtss Material it additional space :r ‘nol:ded :se back of form.
From __ps__:_ To STOFL—A? i z ____/aVC (Show direction andmﬁt two State Roads,
From To Fr__¢ or other map reference points)
From To Ft
11. GROUT:
* Depth Material Method
From Q 'Q To‘a' Q_Ft. @ﬂ(ﬁﬂé See G (2 - 5)
From ____-Z'Q To_'§ 'QFt. C/é‘-;L 1« ’
12. SCREEN:
Depth Diameter Slot Size  Material
Frorn'_g_'_o_ JS.(Ft __Z_ m.MC in. E{[C
From To. Ft. in. in.
From To. FL in. n
13. GRAVEL PACK:
: Depth Size Matgrial
From -3. 0 1 \)5 Ft. Cad’% ~
From Te Ft.
14. REMARKS: 4

7/

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN/ACCORDANCE WITFI'TS"NCAC 2C, WELL CONSTRUCTION
STANDARDS., AND THAT A COPY OF THIS RECORD HAS BEEN PROWDED TO THE\WELL OWNER. - s .
AN s s “= Yoo L (et ~N/Ser L
SIGNATURE OF CONTRACTOR OR AGENT DATE

Submit original to Division of Environmental Management and copy to weil owner.

GW-1 Revised 11/84
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Do N0. CLET -00as% [.0a - oS/l /5%

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT

. FOR OFFICE LUSE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION
BQY. 27687 - RALEIGHN.C. 27611, PHONE (919) 733-5083 Quad. No._____________ Serial No.
. Lat. Long. Pc
S - Minor Basin
ﬁs:'»-—"‘“‘WELL CONSTRUCTION RECORD Basin Code
e e————————— Header Ent._______ = GW-1Ent.____
' DRILLING GONTRACTOR DQ ves c)' '/ / 4@, STATE SONSTRUCT
DRILLER REGISTRATION NUMBER Jq")ﬂ/ iz PERMIT NUMBER: E 8735 wm-90/7/
1. WELL LOCATION: (Show skatch of the chaya below) a /
Nearest Town: G KS0A U <. County: s /O U
Depth DRILLING LOG

(Road. Community, or Subdivision and Lot No.) T
2 ower S Ny : y.ola ij%
- 7. d - P
ADDRESS %“)?85?3 G0-A.c
City or Town State Zip Code /4.4 - /é'v s
/ mﬁ‘z
. DATE DRILLED M&_ USE OF WELL 4 190 -20.5

. JOTAL oepth B5: S © curtngs coLtecTeD Dhres Ohe 240 =2575 S

3

4

5. DOES WELL REPLACE EXISTING WELL? [ Yes E3No

6. STATIC WATER LEVEL:M— FT. O abt::: TOP OF CASING,
TOP OF CASING IS ! FT. ABOVE LAND SURFACE.

7. YIELD (gpm): o METHQOD OF TEST

8. WATER ZONES (depth):

9. CHLORINATION:  Type

Amount
10. CASING: Wall Thickness it additional space is needed use back of form.
Matari
ot o BT T e s
. (Show direction and distance from at least two State Roads,
From To Ft or other map refarence points)
From To Ft
11. GROUT:
‘ Depth Material - Method
From e 10=& O F. ~ —_—
From QD 1o 20 . ay See 41 (D-S
12. SCREEN: : ¢
Depth Diameter Slot Size  Material
From "~ ‘S: o TO.Z_Q _.Z_IL_ "le n. _L
From To. Ft. n in.
From To Ft. in, n
13. GRAVEL PACK:
Dept ' Size Material
Erom - O To 2-— Ft. (./:JV/‘:.C _ggl_
From To _Ft. '
14. REMARKS: L ‘

STANDARDS, AND THAT A COPY OF THIS RECORDMAS BEN PROVIBED T@-THE WELL/O .

,’ / . 7o % c—
AN ‘ - o .. . -

VARE
| DO HEREBY CERTIFY THAT THIS WELL WAS CO)(STRUCTED N ACCORDANCT‘WAC 2C, WELL CONSTRUCTION

SIGNATURE OF CONTRACTOR OR AGENT DATE
GW-1 Revised 11/84 Submit original to Division ot Environmental Management ang copy to well owner.

D-118



Do, Mon CLET-002S§ - l.oa-oSrer /5%

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION
P.O. BOX 27687 - RALEIGH.N.C. 27611, PHONE (919) 733-5083 Quad. No. Serial No, __
Ko W2 Lat. Long. Pe
At Minor Basin
WELL CONSTRUCTION RECORD Basin Code
— Header Ent GW-1 Ent.

DRILLING CONTRACTOR / A’ 6 ‘
DRILLER REGISTRATION NUMBER

STATE WELL CONS -
PEQMIT NUMBER? Eucnw 8’7._3;2 = ] - Q1 e/

1. WELL LOCATION: (Show teh of th Io ation below) /
Nearest Town: SG” é b. C.- County: O” g /8 CA.J-,

Depth DRILLING LOG
From To

(Road, Community, or Subdivision and Lot No.)
2 owner IS Vavy

_Q_'_Q_‘_J.t_f
ADDRESS M%é v.C. ¢2r$' -9
reet or Rou Oy e
. RS L0-(0.5
City or Town State 7o oge . L T1Q =757 S C
3. DATE DRILLED 7( g' USE OF WELL Mﬂ/ 2880~ ¢ N/ /a’,/ )
4. JOTAL oerth 0.5+ & ' cuTTiNGS COLLECTED ses (Ino ALL L. S _&L_é_'L_.‘_mg__' Q /s <

5. DOES WELL REPLACE EXISTING WELL? [ ves &Pmo

6. STATIC WATER LEVEL: 7 £T. O above TOP OF CASING,
TOP OF CASING 1s €25 FT. ABOVE LAND SURFACE.

7. YIELD (gpm) . METHOD OF TEST

8. WATER ZONES (depth):

9. CHLORINATION: Type _____________ Amount

10. CASING: It additional space is needed use back of form.

X Wallemcr:(tness |
i
Depth R Diameter or elg / /3 a ATION SK

F'°m+°)' o T:s" Y e e (Show direction and distance from at least two State Roads,
From To - Ft ar other map referance points)
From To Ft.
11. GROUT:
* Depth Matenal Method
FrchQ_To?OFt%t Seeg; (Q_S)
From 2. 2 To 3’6Fl %"
12. SCREEN:
Depth J Diameter Slot Size  Material
From:ib-_ TO:J.;(- Ft-_zl. in.Q(_Q in. _&jg
Fram To. Ft. in, in.
From To Ft. in in,
13. GRAVEL PACK:
Depth Size Material
fom= 2,0 1o 'k _(oasss  _Sond
From To L.
14. REMARKS: e o y — iz
1 DO HEREBY CERTIFY THAT THIS WELL WAS chSTRUCTED ACCORDANCE WITH § NCAC 2C. WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD{HAS BEEN PROVIDED TO ‘Dﬁ WELL pw E 3 s =
N A IV S e P /// NS
SIGNATURE OF CONTRACTOR OR AGBQT DATE

GW-1 Revised 11/84 Submit original to Division of Environmental Management and copy to well owner.

D-119



Dee. VO CLET-06aST-1.03-06S5/0//8%

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURGES AND COMMUNITY DEVELOPMENT FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION
P.0. BOX 27687 ~ RALEIGHN.C. 27611, PHONE (919) 733-5083 Quad. No. Serial No.
- Lat. Long. Pe
Minor Basin
ELL CONSTRUCTION RECORD Basin Code
S e Header Ent GW-1 Ent.
DRILLING CONTRACTOR Oﬁ" 'S Of/ / // 14 6 STATE WELL CONS
" DRILLER REGISTRATION NUMBER /& e J’Lq PERMIT NUMBER: ?ﬂ/x LJJ” s 8874
1. WELL LOCATION: (Show sketch of the lo on below) /
Nearest Town: TQC 81 Yy County: Oﬂg [ LU
Depth DRy
(Road, Community, or Subdivision and Lot No.} £ —-p— o LLING LOG ,
ormaytn Descri
2. ownen __ ¢S @Q‘Uu &8 - 508 Si /)Q l @jj‘fn Y
sooress @ mp Lr Seurte.  rv 2:.25-3.& S /A (/e
7 (StreetorﬁouteN2€‘S~‘;7/°-L 20 6.5 Silty Chige
City or Towp State %/Q Z'S-/O/s’ o4 QQ’U
3. DATE DRILLED L/,ZLY,LK_OUSE o weL ZR¢ay KO -/85 S' 7i7 fird _Seng
4. JoTAL DEPTH RS T cutTings coutecTED Les T no /9.4 3?043' — S/ / P Pyl
5. DOES WELL REPLACE EXISTING WELL? [J Yes E=No w0 &S5 5 EW/ . ALY ]
6. STATIC WATER LEVEL: ,MOFT. 2 gbove TOP OF CASNG, ~———————— —aSa@n g
wl w
 TOP OF CASING 1S+ SO FT. ABOVE LAND SURFACE.
7. YIELD (gem) ________________ METHOD OF TEST
8. WATER ZONES (depth):
9. CHLORINATION: Type e Amount
10. CASING: Wall Thickness It additional space is needed use back of form.
Depth Diameter or Weught/Ft Material
WS 1 S0 n 2 e rVC LQCATION SKETCH
From To Ft. (Show-direction and distance from at least two State Roads,
From To Ft or other map reference points)
From To Ft.
11, GROUT: , )
’ Depth Matenal Method ) I -
b R ° G
G0 om0 ¢ f rée/é 0 Fairl
From To t. oyt
Fromve‘ 8 Tovs'a Ft. Cya‘/
+6 Pt /
12. SCREEN:
Depth , Diameter Slot Size  Material
-y My
Erom 0 1omelS _Fr_& in 8: Ofin. AL
From To. Ft. in. in.
From To Ft. in. in.
13. GRAVEL PACK:
Depth Size Ngtarial
From -3’ d 1o '2\5 Ft. &7"2 i
From To Ft.
P
14. REMARKS: 7/ / .
| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN/ACCOHDANCE WITH. ;{ AC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL‘ OW .
‘/i'fl.v k i-_, ,‘,. /'_ e -
SIGNATURE OF CONTRACTOR OR AGENT g DATE
GW-1 Revised 11/84 Submit original to Division of Environmental Management and copy to well owner.
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Doc. V0! CLET -0625%-1.02-6S /01| 3%

C-LEJEUNE. 2 /HPTAAPPD.1
05/24/88

Soil samples for lithological interpretation were obtained using a split-
spoon sampler during drilling. Each well was constructed using 2-inch
inside-diameter (ID) Schedule 40 polyvinyl chloride (PVC) flush-threaded
well screen and casing. All shallow monitor wells were installed to a
depth of approximately 25 feet (ft) below land surface. Screen lengths
of 20 £t (0.010-inch slot size) were used for each well. Filter sand
(20- to 30-mesh silica sand) was installed with a tremie pipe around the
well screen to a point approximately 2 ft above the top of the screen.
In many of the wells, the shallow groundwater was within a few feet of
the land surface. 1In these cases, the amount of filter sand above the
top of the screen was less than the planned design. This allowed
placement of the screen at or near the shallow groundwater surface to
allow for capture of any potential contaminants whose density was less
than that of water. The planned monitor well design called for the
emplacement of a 5-ft bentonite seal (using bentonite pellets) on top of
the filter pack materials. As discussed for the filter pack material,
the- closeness of the land surface to the shallow groundwater did not
allow 5 ft of bentonite to be installed; the actual thickness was
typically 1 ft. Bentonite-cement grout was placed on top of the
bentonite seal and extended to the land surface. A 4-inch steel
protective casing, with a locking cap, was placed into the grout. A
concrete pad with three protective posts was installed at each monitor
well location. Each well was clearly marked with a sign designating the

well as a nonpotable well for groundwater monitoring purposes only.
After installation of each monitor well, the wells were developed by
pumping or hand bailing, as appropriate. Development continued until the

water was as clear and sediment free as practicable.

Each monitor well was surveyed for vertical control to a precision of at

least 0.10 ft. This vertical control was established on a relative
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basis; the elevation of each well within a group of monitor wells located
at specific study sites within HPIA was established relative to all of

the other wells in the group, rather than to mean sea level.
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WELL FACT SULET

well No.ﬁéwzq"j Date 7(/[87 Start ‘z/f' Finish 7‘/

Total Depth of Boring Prior to Well Installation /55 /
. Diameter of Boring -5:
Water Level /0'5 /
Total Length of Well at Installation /50 /
Height of Well Abovt Ground l.evel /. 83 /
Total Depth of Well Below Ground Level /498.17 ! }/49-/7
Total Length of Secreen 20' from 4—5-0 to 128./736L
Total Length of Riser /30 %‘l""‘; from /23 /7 BCL to /' 83 IAGL
Sand Heave. Total Interval N oNE£ from — BGL to =— BGL
Filter Pack Total Interval Not g from - BGL to = BGL
Bentonite Seal Total Interval 5‘ from 75 BGL to __8_ A
Grout Total Interval 80 ‘ from 8‘{ BGL to g BGL
Protective Casing
Total Interval from BGL to ) AGL
Well Screen Dia. 2 ' Schedule 5’4 Slot Size d. 0/
Well Riser pDia. 2 ' Schedule 1/0 A

Filter Material Na /v/&l qu/ﬂﬂ /704 (5' /‘; Crag - ’n‘J 5"’°/J
Backfill _ ézdédd‘# Cement /Bentorute Water

Protective Casing Dia, Material

Well Development
Date 6[/2 /‘0() m Start 6[/2 Complete 7[ /
Water Levelz at S*art /H 07 M Finish /3 ‘7 7DC
Conductivity Start o — Finish —_—

Water Color Start / Finish /
@Qu Start 6“ 9 Pinish 7‘ /

Surge Start ~ Finish

, B
Pump Start f ~ Finish — volume 300 gd

Tvpe Rate _ -~~~
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Each deep monitor well was constructed using 2-inch inside-diameter (ID)
Schedule 40 polyvinyl chloride (PVC) flush-threaded well screen and
casing. Screen lengths of 20 feet (ft) (0.010-inch slot size) were used
for each well. Filter sand (20- to 30-mesh silica sand) was installed
with a tremie pipe around the well screen to a point approximately 2 ft
above the top of the screen. A bentonite seal, consisting of bentonite
pellets, was placed on top of the filter pack material. The thickness of
this seal was approximately 5 ft. Grout was pumped into the annulus
above the bentonite seal, using a tremie pipe, to form a continuous seal

from the bentonite to the land surface.

The Atec Associates rig was insufficiently sized to overcome major caving
problems in two of the 150-ft wells. As a result, a larger drilling rig
from Davis Drilling Co. was brought back to the site-to install these two
wells. Davis Drilling Co. drilled a 10-inch hole, using mud-rotary
techniques, to a depth of 100 ft. Six-inch ID steel temporary casing was
installed to 100-ft to prevent the upper portion of the boring from
coilapsing. A 6-inch hole was drilled from the bottom of the temporary
casing to the design depth of the hole (150 ft). After well materials
were installed, some caving of natural formation materials occurred
around the well screen. The design intent of the deep monitor wells was
not compromised by the use of natural filter materials versus the

designed filter pack.

All descriptions of geologic materials in the deep borings were performed

on drill cuttings brought to the surface by the drilling mud.
After installation of all downhole well materials, a 4-inch steel

protective casing, with a locking cap, was placed into the grout. A

concrete pad with three protective posts was installed at each monitor
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well location. Each well was clearly marked with a sign designating the

well as a nonpotable well for groundwater monitoring purposes only.

"Each deep monitor well was developed by pumping or hand bailing, as
appropriate. Development continued until the water was as clear and

sediment free as practicable.
The deep monitor wells were surveyed for vertical control to a precision
of at least 0.10 ft. This vertical control was established on a relative

basis; the elevation of each deep well was established relative to the

shallow monitor wells adjacent to them.
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WELL FACT SULRT
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Well No.‘;g&l Date zéz Start 3/_2_“ Finish 3/;;
/0
Total Depth of Borimg Prior to Well Inctallation _w

Diameter of Boring /{0 "m /ZZ' g,"., ZIO'
Water Level A [2' 3Ls

Total Length of Well at Installation RO, S

Height of Well Abov: Ground level a,<
Total Depth of Well Below Ground Level Q-OO’

Total Length of Screen ZDQ’ from ZQQ' BGL to &' BGL
Total Length of Riser ZQQ.S from Z'QQ BGL to 22: AGL

Sand Heave., Total Interval - from == 3GL to wee= BGL

Filter Pack Total Interval ZQS from % ’ BGL to ZQQ_ BGL
N I d

Bentonite Seal Total Interval frow ’ BGL to _ 94 _ BGL

Grout Total Interval from Q BGL to % BGL
Protective Casing .

' ’
Total Interval 1 from z :! BGL to _22_ AGL

Well Screen ‘Dia. a * Schedule ﬂz Slot Size 42 Q
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Backfill
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~
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Well Development
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Water Level at Start Finish
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APPENDIX F

Each boring was advanced to a depth of 100 feet (ft) below land surface
by mud rotary using a 10-inch tri-come roller bit. A 6-inch temporary
polyvinyl chloride (PVC) surface casing was set to a depth of 100 ft to
prevent the collapse of shallow sands into the borehole. The boring was
then advanced to its completion depth (200 ft) by mud rotary using a
6-inch tri-cone bit. Lithologic samples were collected from the drilling
fluid during borehole advancement. Each weil was constructed using
2-inch inside-diameter (ID) Schedule PVC flush-threaded well casing and
screen. Screen lengths of 100 ft (0.010-inch slot size) were used for
each well. Filter sand (20- to 30-mesh silica sand) was installed around
the well screen to a point approximately 2 ft above the top of the well
screen. A 5-ft bentonite seal, composed of bentonite pellets, was placed
on top of the filter pack. At this point, the temporary PVC casing was
pulléd from the borehole, and the natural sediments were allowed to
collapse. The remaining annular space was then filled using neat cement

tremied into place.

Initially, these wells were designated as temporary wells that were to be
removed following completion of the aquifer testing program. After
discussion with Naval Facilities Engineering Command, Atlantic Division
(LANTDIV), the decision was made to complete these borings as permanent
wells. Following this decision, 4-inch protective steel casings were
placed around each well casing, and a concrete pad with three protective

posts was installed.
After installation, each well was developed using a centrifugal pump.
Development continued until the well was as clear and sediment free as

practicable.

Each well was clearly marked with a sign designating the well as a

nonpotable well for groundwater monitoring purposes only.
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Both observation wells, the pumped well (Water Supply Well 642), and an
exXisting observation well (90-ft total depth) were surveyéd to an
accuracy of 0.01 ft by a surveyor registered in the State of North
Carolina. This provided an accurate datum (mean sea level) from which to

evaluate the drawdown resulting from the pump test.
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ENVIRONMENTAL SCIENCE & ENGINEERING  12/01/87 STATUS: FINAL PAGEN |
PROJECT NUMBER 86447 0400 PROJECT NAME NAVY - LEJEUNE

FIELD GROUP LJHP~ | LAB COORDINATOR J.D. SHAMIS

SANPLE 1D/#

22CHI 2262 HPGH ) HPGH2 HPGH3 HPGH4 HPGHS HPGH6 HPGH? HPGHS HPGHY  HPGHIO  MPGHII HPGHI2  HPGWI3

PARAMETERS STORET #  LJNP-1  LJHP-1  LJHP-1  LJHP-1  LJHP-1  LJHP-1  LJHP-1  LJHP-1  LJHP-I  LJHP-I LJHP-1  LJHP-1 LJHP-1  LJHP-1 LJHP-
UNITS HE THOD ! 2 3 4 5 6 7 8 9 10 " 12 13 14 15

DATE 01/09/87 01/09/87 01/09/87 01/09/87 01/09/87 01/12/87 01/12/87 01/12/87 01/12/87 01/13/87 01/14/87 0i/44/87 G1/14/87 01/14/87 01/14/87

TINE 11:02 10:05 12:05 13:20 14:25 10:00 12:05 14:08 16:40 14:58 10:25 11:45 12:55 13:59 15:55

LEAD TOTAL : 1051 33.0 28.0 21.0 <21.0 40.0 29.0 <27.0 1.0 <27.0 <27.0 130 29.0 <27.0 €27.0 <27.0
ue/L ICAP C

OIL&GR IR 560 7 0.8 0.7 0.7 0.8 0.3 0.9 0.2 3 0.1 32 0.4 0.3 0.2 0.2
HC/L 1

BENZENE 34030 12000 1.0 43 12 1.4 .25 <1.0 1.0 <1.0 <1.0 <160 <1.0 <10 <1.0 <1.0
uG/L GHs

BROMOD ICHLOROME THANE 32101 <22 .2 <2.2 .2 .2 2.2 Q.2 .2 2.2 Q.2 <220 2.2 Q.2 2.2 .2
uG/L cHs .

BROMOF ORM 32104 <417 4.7 4.7 4.7 4.7 4.7 4.7 4.7 “.7 4.7 470 “4.7 4.7 4.7 4.7
ue/L ons

BROMOME THANE 34413 <S8 <5.8 <5.8 <5.8 <5.8 <5.8 5.8 <5.8 <5.8 <5.8 <580 <5.8 5.8 <5.8 <5.8
uG/L GHS

CARBON TETRACHLORIDE 32102 <28 <2.8 <2.8 .8 <2.8 2.8 2.8 <2.8 <2.8 2.8 <280 2.8 «@.8 2.8 <2.8
uc/L GHS

CHLOROBENZENE 34301 <60 <6.0 €6.0 6.0 <6.0 6.0 6.0 6.0 6.0 6.0 <600 <6.0 <6.1 6.0 <6.0
UG/t GHS

CHLOROE THANL 34311 <82 <8.2 8.2 8.2 <8.2 <8.2 <8.2 8.2 8.2 8.2 <820 8.2 <B.2 <8.2 8.2
us/L GHS

2-CHLOROETHYLV INYL 34576 <150 <26 as IS 4 1S 1S s <15 <15 <1500 <15 < <15 <5

ETHER uG/L GHs

CHLOROF ORM 32106 a6 <1.6 <1.6 <1.6 <1.6 1.6 <1.6 <1.6 .6 <1.6 <160 .6 3.2 1.6 <1.6
uG/L GHS

CHLOROME THANE 34418 43 4.3 “.3 5.0 4.3 .3 u3 4.3 4.3 7.2 <430 4.3 4.3 4.3 .3
ue/L ons '

DIBROMOCHLOROMETHANE 32105 <31 .1 A 3.1 3.1 .1 .1 3.1 .1 3.1 <310 3.1 3.1 3. <3.1
ue/L cHs

!, -DICHLOROE THANE 34496 <47 4.7 4.7 4.7 .7 4.7 4.7 4.7 4.7 4.7 470 4.7 4.7 4.7 4.7
UG/L ons

1,2-DICHLOROETHANE - 34531 <28 <2.8 2.8 © 2.8 2.8 2.8 2.9 <2.8 <2.8 .8 <280 2.8 Q.8 2.8 2.9
ue/L (L

}.1-DICHLOROETHYLENE 34501 <28 <2.8 2.8 <2.8 <2.8 2.8 2.8 2.8 2.8 2.8 <280 2.8 2.8 2.8 2.8
UG/t CHsS ' v

TRANS- 1, 2-DICHLORO 34546 Q6 <1.6 .6 a.6 1.6 1.9 .6 1.6 <1.6 1.6 740 <1.6 13 .6 <1.6

ETHENE  UG/L GHS

1.2-DICHLOROPROPANE - 34541 <60 6.0 6.0 6.0 <6.0 6.0 6.0 6.0 6.0 6.0 <600 6.0 6.0 <6.0 6.0
uG/L GHS

C1S-1_,3-DICHLORO 34704 <50 <5.0 <5.0 5.0 5.0 5.0 5.0 <5.0 5.0 5.0 <500 <5.0 5.0 <5.0 <5.0

PROPENE  UG/L cus

TRANS-1_3-DICHLORO 34699 <64 <6.4 <6.4 <6.4 6.4 6.4 <6.4 <6.4 <6.4 <6.4 <640 6.4 6.4 <6.4 <6.4

PROPENL  UG/L cHs



[Aa)

PARANE TERS STORET #
UNITS HE THOD
DATE
TIHE
ETVHYLBENZENE 34371
uG/L GHS
METHYLENE CHLORIDE 34423
us/L GHS
1,1.2,2-TCTRACHLORO 34516
ETHANE uG/L GHS
TE TRACHL OROE THENE 34475
ue/L GHS
TOLUENE 34010
uG/L GHS
t, 1, 1-TRICHL 'E THANE 34506
UG/t GHS
1.1, 2-TRICHL "ETHANE 3451
uG/L GHS
TR ICHLOROE THENE 19180
ue/L GHS
TR ICHLOROF LUORO- 34488
HETHANE  UG/L GHS
VINYL CHLORIDE 39175
uG/L GHS
ACROLE IN 34210
ue/L GHS
ACRYLORITRILE 34215
ue/L GHS
D1CHLORODIFLUORO- 34668
HETHANE  UG/L GHMS
H- XYLENE 98553
ue/L GMS
0-AND/OR-P XYLENE 98554
uG/L GHS
HETHYL ETHYL KETONE 81595
uG/L GHS
HETHYL ISOBUT*KETORE 81596
uG/L GMS

22GH1
LJHP -1
|

01/09/817
11:02

1800
<28
]
<30

15000
<38
<50
<30
<32
<10

<1000
<i000
<100

4400

4600

480

<i20

22GH2

LJIKP-

!
2

01/09/81
10:05

<.

7.
.
.
<6.
<3.
<5.
<.
1.

<.

2

3

<100

<100

<10

<12

(¥4

<48

<12

ENVIRONMENTAL SCIENCE & ENGINEERING

PROJECT NUHBER 86447 0400

FLELD GROUP,

HPGH)
LJHP-1
3

a1/09/87
12:05

<100

<100

<o

30
32
<48

<12

HPGH2
LJHP - |
L}

01/09/87
13:20

5.0

3.0

<1.0
<100
<100

<10

<48

<12

LJHP -1

HPGN3

LJHP -

01/09/87

I
5

14:25

8.
<2.
“.

. <3.
<6.
<3.
<5.
<3.

<3.

<l

2

8

.0

<100

<100

<10

<2

<12

<48

<12

PROJECT NAKL

Doc oL CLET-0038% - 1.0R-06S/01/5 %

12/01/87 STATUS: fINAL

NAVY - LEJEUNE

LAB COORDINATOR J4.D. SHAMIS

HPGH4
LJHP-1
6

01/12/817
10:00

1.2

<100
<100
<10
<12
<12
<48

<12

SANPLE 1D/¢

HPGHS

LJHP-

|
1

0t/12/81
12:05

<1.
<2.
4.
<3.
<6.
<3.
<.
143,
<3.

<.

2

<100

<100

<10

<12

<12

<18

<12

HPGH6

LJHP-

1
8

0i/12/87
14:08

<

<2

4.

<3.

<6.

3.

<5.

<3.

<3.

<1

.2

.8

.0

<100

<100

<10

<12

<12

<48

<12

HPGH?

LJHP-

|
9

01/12/87
16:40

<1.
<.
4.
<3.
<6.
<a.
<5.
<3.

1.

<i

2

.0

<100

<100

<10

<12

<

<48

<12

PAGER 2

HPGHE
LJHP- |
10

01/13/87
14:55

<1.2
20
4.1

<3.0

<100
<100
<10
<2
<12
<48

<12

HPGHY
LJHP-1
h

0i/14/87
10:25

t100
<280
{410
<300
<600
<380
<500
5000
€320
<100
<10000
<10000
<1000
2400
2100
<4800

<1200

HPGH
LJHP

10

-1

12

0i/14/87
11:45

<1

<2.
4.
3.
<6.
3.
<5.

7.
<3.

<.

.2

8

<160

<100

<1g

<12

<12

<48

<12

HPGU I t
LJHP -}
13

01/14/81
12:55

1.2

2.8

4

<3.0

6.0

<3.8

<5

<.

<100

<100

<12

iz

<48

<12

HPGH
LJHP

12

14

01/14/87
13:59

<7.
<2.
4.
<3.
<6.
<3.
<5.
3.

<3.

<1

2

8

.0

<100

<100

<12

<12

* <48

2

HPGH 13
LJHP-|
15

Gi/14/87
15:55

1.2
<2.8
(.1
<3.0
<6.0
3.8
5.0
<3.0
<3.2
<1.0
<100
<100

<10

<12

<12

<48

<12



O Vot CLED -00as8-/.02-05/0/ /88

ENVIRONHENTAL SCIENCE & ENGINEERING  (2/01/87 STATUS: FINAL PAGES 3
PROJECT NUHBER 86447 0400 + PROJECT NAHE NAVY - LEJEUNE
FIELD GROUP LJHP -1 LAB COORDINATOR J.D. SHAHMIS

SANPLE 1D/#

HPGN 14 HPGH IS HPGH 16 HPGH 17 HPGW 18 HPGH 19 HPGH20  HPGH21 HPGH22 HPGH23 HPGH24 HPGH25 HPGH26 HPGH29

PARAHETERS STORET # LJHP-1 LJup-1 LJHP-1 LJHP-1 LJHP-1 LJHP -1 LJHP- | LJHP-1 LJHP -1 LdHpP -1 LJHP -1 LJHP -1 LJHP-1 LJHP-1
UNITS RETHOD t6 17 8 19 20 21 22 23 24 25 26 27 28 3

DATE 01/14/87 01/15/87 01/15/87 01/15/87 01/15/87 01/16/87 01/16/87 01/16/87 01/19/87 01/19/87 01/19/87 01/19/87 01/19/87 01/20/87

TINE 17:37 10:46 12:27 13:56 17:25 10: 12 11:50 14:35 10:20 11:30 14:00 14:50 16:30 11:20

LEAD, TOTAL 1051 €27.0 46.0 45.0 €27.0 <21.0 <21.0 46.0 <21.0 21.0 38.0 <21.0 €27.0 31.0 €27.0
uG/L ICAP

OtLAGR, IR 560 0.2 <0.1 0.2 €0.1 <0.1 0.2 <0.1 0.2 I 0.6 0.1 0.2 0.2 0.2
HG6/L |

BENZENE 34030 1.0 <1.0 <1.0 <1.0 .0 <l1.0 <1.0 <1.0 <1.0 <10 2.0 <1.0 <10 <t.0
uG/L GHS

BROMOD ICHLORORETHANE 32101 2.2 2.2 <2.2 2.2 2.2 2.2 2.2 2.2 2.2 <22 <220 2.2 2.2 .2
uG/L GHS - :

BROMOF ORH 32104 <«.7 4.7 4.7 <4.7 <4.7 <4.7 4.7 <4.7 4.7 <47 <470 4.7 4.7 <4.7
UG/t GHS

BRONOME THANE 34413 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <58 <580 <5.8 <5.8 <5.8
UG/L GHS

CARBON TETRACHLORIDE 32102 2.8 2.8 Q.8 .8 <2.8 2.8 <2.8 2.8 2.8 <28 <280 2.8 2.8 2.8
uG/L GHS

CHLOROBENZENE 3430) 6.0 <6.0 6.0 <6.0 <6.0 <6.0 6.0 <6.0 <6.0 <60 <600 <6.0 <6.0 <6.0
uG/L GHS

CHLOROE THANE 34311 <8.2 <8.2 <8.2 8.2 <8.2 <8.2 <8.2 €8.2 <8.2 <82 <820 <8.2 8.2 <8.2
UG/L GHS

2-CHLOROETHYLVINYL 34576 <15 <15 <1s <1 <26 s <IS <15 <is <150 <1500 <15 <15 <15

ETHER uG/L (4.

CHLOROF ORH 32106 <1.6 <1.6 <1.6 <l.6 <1.6 <1.6 <I1.6 <1.6 <1.6 <16 <160 <l.6 .6 <1.6
uG/L GHS

CHLOROME THANE 34418 4.3 <4.3 4.3 <4.3 <4.3 «“.J3 <4.3 4.3 <4.3 <43 <430 4.3 4.3 <4.3
UG/t (4,

D IBRONOCHLOROMETHANE 32105 3.1 .1 <3.1 .1 (& .1 1.1 <3.1 1.1 <31 <310 Qa.l 3.1 Q1.1
uG/L GHS

I, 1-D1CHLOROE THANE 34496 4.7 <4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 <41 2 - 4.1 4.7 4.7
uG/L GMS

1, 2-0ICHLOROE THANE 34531 .8 2.8 2.8 2.8 <2.8 2.8 2.8 .8 <2.8 <28 <280 2.8 2.8 .8
uG/L GHS

1, 1-DICHLOROETHYLENE 34501 2.8 2.8 <2.8 2.8 Q.8 2.8 <2.8 2.8 Q.8 <28 <280 <2.8 2.8 2.8
UG/L GHS

TRANS-1,2-DICHLORO 34546 <t.6 <1.6 <1.6 <i.6 <1.6 2.5 <l1.6 <1.6 <1.6 830 6400 <1.6 <1.6 <1.6

ETHENE ug/L GHS

1, 2-01CHLOROPROP ANE 34541 <6.0 <6.0 <6.0 6.0 <6.0 6.0 6.0 <6.0 <6.0 <60 <600 <6.0 6.0 <6.0
uG/L GHS '

CIS-1,3-DICHLORO 34704 <5.0 <5.0 <5.0 <5.0 <.0 <5.9 <5.0 <5.0 <5.0 <50 <500 <5.0 5.0 5.0

PROPERE  UG/L GHS

TRANS- § 3-DICHLORO 34699 <6.4 <6.4 <6.4 <6.4 <6.4 <6.4 <6.4 <6.4 <6.4 <64 <640 <6.4 <6.4 <6.4

PROPENE  UG/L GHS



PARANE TERS
UNITS

DATE
Tine

ETHYLBENZENE
0
HETHYLENE CHLORIDE
ue/L
1,1.2,2- TETRACHLORO
ETHANE  UG/L

TE TRACHLOROE THENE
ue/L

TOLUENE
uG/L

1.1, 1-TRICHL '£ THANE
UG/L

1. 1,2-TRICHL "L THANE
uG/L

TR ICHLOROE THENE
uG/L

TR{CHLOROF L UORO-
HETHANE  UG/L
VINYL CHLORIDE

uG/L
ACROLEIN

uG/L
ACRYLONITRILE

Us/L
DICHLOROD I FLUORO-
HMETHANE  UG/L
M-XYLENE

u6/L
0-AND/OR-P XYLENE

UG/L
HETHYL ETHYL KETONE

uG/L
HETHYL 1SOBUT'KETONE

uG/L

STORET #
HE THOD

343N
GHS
34423
GHs
34516
GHS
34475
GNS
34010
GHS
34506
Gns
34511
GMS
39180
GMS
34488
GHS
39175
GMS
34210
GHS
34215
GHS
34668
GHS
98553
GMS
98554
GMS
81595
GHS
01596
GHS

HPGH
LJHP

1

16

01/14/817
17:37

<1

<2

“.
<3.
<.
3.
<.
3.
<.

<.

.2

.8

<100

<100

<

<

<

10

12

12

<48

<

12

HPGH
LJHP

15

17

01/15/87
10:46

<7.
<.
“.
<3.
<6.
<3.
<5.
Q3.
<3.

<1.

2

<100

<100

<

4

<

10

12

12

<48

<

12

ENVIRONHENTAL SCIENCE & ENGINCERING

PROJECT NUMBER 86447 0400
FIELD GROUP,

HPGN
LJKP

16

18

01/15/81
12:27

<7.
<2.
9.
<3.
<6.
<3.
<5.
<3.
<.

<.

2

<100

<100

<

<

<

10

12

12

<48

<

12

HPGH
LJHp

17

19

01/15/817
13:56

<1

<2

«“.
Q1.
<6.
€13.
<.
Q1.
3.

<.

.2

<100

<100

<

<

<

10

12

12

<48

<

12

LJHP -

HPGH
LJHP

01/15/
17:

<7.

<

«“.
. <3.
<6.
Q.
<5.
<I.
<3.

<1.

18
-1
20

87,

25

4

.8

<100

<100

<

<

<

10

12

12

<48

<

12

‘HPGH
LJHP

01/16/
10:

<.

(¢

.
a.
<6.
3.
<.

6.
€3.

<I.

PROJECT NAML

19
-4
2t

87
12

2

<100

<100

4

<

<

10

12

12

<48

<

12

12/01/87 STATUS: FINAL

NAVY - LEJEUNE
LAB COORDINATOR J.D. SHAMIS

SAMPLE 1D/%

HPGH20

LJHP-

22

01/16/87
11:50

<1

<2

{.
3.
<6.
a.
<5.
<3.
<.

<l

.2

<100

<100

<o

<12

2

<48

<2

HPGH
LJHP

01/16/
4:

.

<2

4.
<3.
<6.
<3.
<.
<3.
<3.

<.

21
-1
23

87
35

2

.8

<100

<100

<

<

<

<

10

12

12

12

HPGH22

LJHP

oL/19/
10:

<1.
<2.
4.
<3.
<6.
<3.
<5.
<3.
<3.

<.

-1
24

87
20

2

8

<100

<100

<

<

<

10

12

12

<48

<

12

PAGER 4

HPGH23
LJHP-|
25

01/19/07
11:30

<12
<28
<41
<30
<60
<38
<50
830
<32
<10
<1000
<000
<100
<120
<120
<480

<120

HPGH24
LJHP-1
26

01/19/87
14:00

<120
<280
{4to
<300
<600
<380
<500
57
<320
190
<10000
<10000
<1000
<1200
<1200
<4800

<1200

HPGH2S

LJHP

01/19/
14:

<7.
<2.
Q..
<3.
<6.
<3.
<5.
<3.
<3.

<.

-1
27

87
50

2

<100

<100

<

<

<

10

12

12

<48

(4 ¥4

HPGH26

L.Jtip

-1
28

01/19/87

16:

<.
<2.
<4.
<3.
<6.

3.

3.
<3,

<1.

30

2

8

oo

<HO0

<10

4

12

<2

<12

HPGH29

LJnp

-1
31

01/20/87
14:20

<7.
Q.
d.
<3.
<6.
3.
<5.
Q3.
<3.

<.

2

8

<loo

<100

<0

12

<12

<48

AR/ 19/S0 -0 -a5E00 ~C IV L ON 00






PARAMETERS STORET #
UNITS HETHOD
DATE
Tine
LEAD TOTAL 1051
uG/L 1CAP
OIL8GR, IR 560
HG/L |
BENZENL 34030
uG/L GHS
BROMOD ICHLOROMETHANE 32101
uG/L GHS
BROMOF ORN 32104
uG/L GHs
BROMONE THANE 34413
uG/L GHS
CARBON TETRACHLORIDE 32102
uG/L GHS
CHLOROBENZENE 34301
uG/L GHS
CHLOROE THANE 34311
UG/t GHS
2-CHRLOROETHYLVINYL 34576
ETHER ug/L GHS
CHLOROf ORH 32106
UG/t CHS
CHLORONE THANE 34418
uG/L GHS
D IBROMOCHLOROME THANE 32105
uG/L GHS
I, 1-D1CHLOROE THANE 34496
uG/L GhS
I, 2-D1CHLOROETHANE 34531
ue/L GHS
1. 1-DICHLOROETHYLENE 34501
ue/L GHS
TRANS- 1, 2-DICHLORO 34546
ETHENE uG/L © GHS
1. 2-DICHLOROPROPANE 34541
uG/L GMS
C1S-1,3-DICHLORO 34704
PROPENE  UG/L GHS
TRANS-1, 3-DBICHLORO 34699
PROPENE  UG/L GHS

22GH)
LJHP-2
|

03/08/87
11:03

29.0
H
10000
<2200
<4700
<5800
<2800
<6000
<8200
<15000
<1600
<4300
<3100
<4700
<2800
<2800
<1600
<6000
<5000

<6400

22GH2
LJHP-2
2

03/08/87
11:30

€27.0
<0.1
<1.0
2.2
<4.7
<5.8
2.8
<6.0

8.2

4.3

.1

“.17

2.8
<2.8
<1.6
<6.0
<5.0

<6.4

Doc. foot CLEJ-00958 10 -0s (/33

ENVIRONHENTAL SCIENCE 8 ENGINEERING  12/01/87 STATUS: FINAL PAGER |

PROJECT NUMBER 06447 0404
FIELD GROUP,

HPGH}
LJHP-2
3

03/08/87
12:45

€27.0
0.1
3.9
2.2
4.7
<5.8
2.8
<6.0
8.2
<1
<1.6
<4.3
3.t
4.7
<2.8
2.8
<l.6
<6.0

<5.0

HPGN2
LJHP-2
4

03/08/87
16:18

€27.0

<1.6
<4.3
.l
4.7
2.8
<2.8
<1.6
<6.0
<5.0

6.4

LJHP-2

HPGU3
LJHP-2
5

03/08/87
14:20

<27.0

]
0.2

<5.8
2.9
<6.0
€8.2

<15
<1.6
<4.3
<3.1
4.7
2.8
2.8
<1.6
<6.0
<5.0

6.4

PROJECT NAME NAVY - LEJEUNE HP2
LAB COORDINATOR J.D. SHAMIS

SAMPLE 1D/#

HPGH4 HPGHS HPGH6 HPGH7 HPGH8

LJHP-

2 LJHP-2 LJHP-2 LJHP-2 LJHP-2
6 7 8 9 10

~ 03/08/87 03/08/87 03/08/87 03/09/87 03/09/87
15:12 16:55 17: 10 10:05 1o

@10 2le <210 29.0 . <21.0
0.3 <0.1 0.1 0.2 <0.1
3.2 1.0 1.0 .0 .0
2.2 .2 2.2 2.2 2.2
R 4.7 @.7 Q@.1 .1
<5.8 5.8 5.8 <5.8 <5.8
2.8 2.8 2.8 <2.8 <2.8
<6.0 <6.0 6.0 <6.0 <6.0
<8.2 <8.2 8.2 8.2 <8.2
<1s <15 Qs <15 s
.6 <1.6 <1.6 <16 1.6
&3 “.3 .3 A3 “4.3
a1 Qa.l 3.1 3. Al
R @1 .1 @.7 .7
2.8 2.8 2.8 2.8 <2.8
2.8 2.8 2.8 2.8 <2.8
2.2 1.6 a6 <16 <16
<6.0 <6.0 <6.0 <6.0 <6.0
<5.0 <5.0 <5.0 <5.0 <5.0
6.4 6.4 6.4 <6.4 <6.4

HPGH9
LJHP-2
Al

03/09/817
10:30

92.0
]
<250
<550
<1200
<1500
<700
<1500
<2100
<3800
<400
<tioo
<780
<1200
<700
<700
<400
<1500
<1300

<1600

HPGR 10

LJHP

-2

12

03/09/87
14:20

<27

<0.
<.
<2.
4.
<.
<.

6.

Q4.
3.
4.
<2.
<2.
<.
<6.

<.

.0

HPGHI 1

LJHP

-2

13

03/09/87

12:

<27.

Q.

<1

<.
.
<5.
. 2.
<6.

<8.

4.
<3.
<4.
2.

<2.

<6.
<.

<6.

19
U

6

.U

HPGH12
LJHP-2
14

03/09/87
12:33

<27.0
0.1
<1.0
2.2
<4.7
<5.8
2.8
<6.0
8.2
<15
<l.6
<4.3
<3.1
4.7
<2.8
<2.8
<1.6
<6.0
<5.0

<6.4

HPGH13
LJHP-2
15

03/09/87
13:45

€27.0



PARAMLTERS
UNITS

DATL
TINHE

ETHYLBENZENE
uG/L
HETHYLENE CHLORIDE
uc/L
1.1,2,2-TETRACHLORO
ETHANE uG/L

TE TRACHLOROE THENE
uG/L

TOLUENE
UG/L

1.1, 1-TRICHL "€ THANE
ue/L

I.1,2- TRICHL "ETHANE
Us/L

TR CHLOROE THENE
uG/L

TR ICHLOROF LUORO-
METHANE  UG/L
VINYL CHLORYDE
ue/L
ACROLEIN
uG/L
ACRYLONITRILE
ue/L
0 1CHLOROD IF LUORO-
METHANE  UG/L
M- XYLENE
uG/L
0-AND/OR-P XYLENE
uG/L
METHYL ETHYL KETONE
uG/L
METHYL 1SOBUT'KETONE
uG/L

STORET #
HETHOD

34371
GHS
34423
GHS
34516
GHS
34475
GHS
34010
GHS
34506
GHS
34511
GHS
39180
GHS
34488
GHS
391475
GHS
34210
GHS
34215
GHS
34668
GHs
98553
GHS
98554
GMS
81595
GNS
81596
GHS

22601
LJHP-2
1

03/08/87
11:03

<7200
<2800
<4100
<2000
16000
<3800
<5000
<1000
<3200
<1000
<100000
<100000
<10000
<12000
<12000
<48900

<12000

22GH2

LJHP -

2
2

03/08/87
14:30

<7

(¢4

4.

<3.

<6.

<3.

<5.

<3.

Q3.

<.

.2

.8

<100

<100

<i0

<12

<12

<48

<12

ENVIRONMENTAL SCIENCE & ENGINEERING

PROJECT NUHBER 86447 0404

FIELD GROUP:

HPGHI
LJHP-2
3

03/08/87
12:45

<i.0
<100
<100
<10
<12
<2
<48

<12

HPGH2
LJHP-2
4

03/08/87
16: 18

1.2
<2.8
<4.1
3.0
<6.0
<3.8
<5.0
<1.0
Q.2
<i.0
<100
<100

<10

<12

<12

<48

<

LJHP-2

HPGH3
LJp-2
$

03/08/87
14:20

9.0

<100
<100
<10
<12
<12
<48

<12

PROJECT NANME

HPGHY
LJHP-2
6

03/08/87
15:12

1.2
2.8
<4.1
3.0
8.2
<3.8
5.6
<3.0
<3.2
<1.0
<100
<igo
<10
<12
<12
<48

<12

Do MO CLE T ~-00SE - 1.03-65/0/%8

12/01/87 STATUS: FINAL

PAGEY 2

J NAVY - LEJEUNE HPZ
LAB COORDINATOR J.D. SHAMIS

SANPLE ID/#

HPGHS
LJHP-2
7

03/08/87
16:55

<100
<10
a2
<12
<48

a2

HPGHOG
LJHP-2
8

03/08/817
17:10

4.1
3.0
<6.0
3.8
<5.0
3.0

3.2

<100
<100
<10
<12
<12
<48

<12

HPGH?
LJHP-2
9

03/09/817
10: 05

1.2
<2.8
4.1
<3.0
<6.0
.8
<5.0
<3.0
3.2
.0
<100
<100

<to

<12

<12

<48

a2

HPGHS
LJHP-2
10

03/09/87
11:10

.2

<2.8

<3.0
96
<1.0
<100
<100
(4]
<2

<12

HPGH9
LJHP-2
L}

03/09/817
10:30

<1800
<700
<1000
<750
<1500
<950
<1300
6100
<800
<250
€25000
<25000
<2500
<3000
<3000
<12000

<3000

HPGHIO
LJHP-2
12

03/09/81
14:20

(1.2

2.8

4.1

3.0

<6.0

<3.8

<5.0

8.6

<100

<100

<0

<12

<12

<48

<12

HPGH I
LJnr-2
13

03/09/87
12:19

<1.2
2.8
4.1
<3.0
<6.0

3.8

<100
<100
<10
2

<12

HPGH 12
LJKHP-2
14

03/09/87
12:33

7.2
<2.8
4.1

3.6
<6.0
<3.8
<5.0
<3.0
3.2
<1.0
<100
<100

<10

<12

<12
© <48

<i2

HPGHW13
LIHP-2
15

03/09/87
13:45

1.2
2.8
<4.1
<3.0
<6.0
3.8
<5.0
3.0
3.2
<1.0
<100
<100

<10

<t2



PARAMETERS
UNITS

DATE
Tine

LEAD TOTAL

uG/L
OILBGR IR

HG/L
BENZENE

uG/L
BROMOD 1 CHLOROHE THANE

UG/L
BROMOF ORM

uG/L
BROMOME THANE

UG/t
CARBON TETRACHLORIDE

U6/t
CHLOROBE NZENE

uG/L
CHLOROE THANE

uG/L
2-CHLOROE THYLVINYL
ETHER uG/L
CHLOROF ORM

us/L
CHLORONE THANE

us/L
0 | BROMOCHL OROME THANE

uG/L
1. 1-DICHLOROE THANE

UG/t
1. 2-DICHLOROE THANE

uG/L
1. 1-DICHLOROE THYLENE

uc/L
TRANS- |, 2-DICHLORO
ETHENE  UG/L
1. 2~01CHLOROPROPANE

uG/L
CIS-1,3-DICHLORO
PROPENE  UG/L
TRANS- 1, 3-DICHLORO
PROPENE  UG/L

STORET #
HETHOD

1051
1CAP
560

34030
GHS
32101
GHS
32104
GHS
34413
GHS
32102
[H:
34301
GHS
3431
GHS
34576
GHS
32106
GHS
34418
Gns
32105
GHS
34496
GHs
34531
GMS
34501
GMS
34546
GHS
34541
GHS
34704
Gns
34699
GHS

HPGH 14
LJHP-2
16

03/09/07
13:55

7.0
<0.1
<1.0
2.2
4.7
<5.8
2.8
<6.0

8.2

<15

<4.3

1.l

.8
<@.8
a.6
<6.0
<5.0

<6.4

HPGH 15
LJHP-2
17

03/09/87
15: 10

<21.0
<0.1
<1.0
2.2
<4.7
5.8
.8
6.0
<8.2
<15
<1.6
4.3
3.1
<4.7
Q.8
2.8
<1.6
<6.0
<5.0

6.4

ENVIRONMENTAL SCIENCE & ENGINEERING

PROJECT NUMBER 86447 0404

FIELD GROUR

HPGH

16

LJHP-2

18

03/10/87
t2:07

L1

<.
<2.
<4.
<5.
<.
<6.

<6.

<

<I.
<4.
<3.
4.
<.
<2.
<.
<6.
<5,

<6.

.0

3

15

HPGWI?
LJHP -2
9

03/10/87
12:26

€21.0

1.6
4.3
1.l
4.7
2.8
2.8
<1.6
6.0
5.0

6.4

LJHP-2

HPGH I8
LJHP-2
20

03/10/87
11:40

<27.0
2
<1.0
.<2.2
<4.7
<5.8
2.8
<6.0
<8.2
<Is
<1.6
<4.3
1.l
<4.7
Q.8
<2.8
<1.6
<6.0
<5.0

<6.4

PROJECT NAME

HPGH19
LJhP-2
21

03/10/87
13:35

€27.0

<8.2

<15
<1.6
<4.3
4.1
4.7
.8
2.8
<t.6
<6.0
.0

<6.4

12/01/87 STATUS: FINAL

PAGE® 3

NAVY - LEJEUNE HP2
LAB COORDINATOR J.0. SHAMIS

SANPLE 1D/#

HPGH
LJHP

03/10/
13:

33

<i.

<2.

4.

<5.

<2.

<6.

<8.

<

<1,
.
a.
4.
2.
<2.
<.
<6.
<5.

<6.

20
-2
22

87
50

.0

3

26

4

HPGH2
LJHP-2
23

03/10/87
16:26

<21.0

<4.3
1.l
<4.7
<2.8
2.8
<I.6
<6.0
<5.0

<6.4

HPGH22
LIHP-2
24

03/11/87
10: 42

<27.0

4.3
3.1
<4.7
<2.8
<2.8
<t.6
6.0

<5.0

HPGH23
LJhpP-2
25

03/11/87
10:25

€27.0
3
<100
<220
<4170
<580
<280
<600
<820
<1500
<160
<430
<310
<470
<280
<280
6100
<600
<500

<640

HPGH24
LJHP-2
26

03/11/81
12:01

€27.0
2
<100
<220
<470
<580
<280
<600
<820
<1500
<160
<430
(&) 11]
<470
<280
<280
4300
<600
<500

<640

HPGH
LJHP

03/11/
12:

<217

0.

<.

Q.

4.

<5.

<2,

<6.

<8.

25
-2
27

a7
15

.0

3

0

2

<26

a.

4.

<3.

<4.

<2.

<2.

a.

<6.

<.

<6.

HPCH26

LJHP

-2
28

03/12/817

13:

€217

<l.

<2.

“1.

2.

<6

<8

10

.0

2

A

.2

26

<.

4.

3.

<4.

<2.

2.

<.

<6.

5.

6.

HPGH29
LJHP-2
29

03/12/87
14:00

52.0
<0.1
1.0
2.2
4.7
<5.8
<2.8
<6.0
<8.2

<15

<4.3
<3.1
<4.7
<2.8
<2.8
<t.6
<6.0
<.0

<6.4

38/ 19/S0 - Porl -38C0- LTIV 1N DY



PARAMETERS
UNITS

DATE
TINE

ETHYLBENZENE
uG/L
HETHYLENE CHLORIDE
uG/L
1.1.2.2-TETRACHLORO
ETHANE  UG/L

TE TRACHLOROE THENE
ue/L

TOLUENE
ue/L

1,1, 1-TRACHL "E THANE

_uoaL

I,1,2- TRICHL *ETHANE
us/L

TR ICHLOROE THENE
uc/L

TR ICHLOROf LUORO-
HETHANE  UG/L
VINYL CHLORIDE

UG/t
ACROLE IN

uG/L
ACRYLONITRILE

UG/t
D{CHLOROD I FLUORO-
HETHANE  UG/L
M- XYLENE

UG/L
O-~AND/OR-P XYLENE

uG/L
RETHYL ETHYL KETONE

UG/t
HETHYL (SOBUT'KE TONE

UG/L

STORET #
HE THOD

34371
GHS
34423
GHS
34516
GHS
4475
GHS
34010
GHS
34506
GHS
34511
GMS
39180
GHS
34488
GMS
39175
GHS
34210
GNS
34215
GHS
34668
GHS
98553
GMS
98554
GHS
81595
Gns
81596
GHS

HPGH 14
LJHP-2
16

03/09/87
13:55

1.2
2.8
<4.1
3.0
<6.0
<3.8
5.0
<3.0
3.2
1.0
<100
<100

<0

<12

<48

<12

HPGH IS
LJHP-2
i7

03/09/817
15:10

<1.2
<2.8
.
<3.0
<6.0
3.8
<5.0
3.0
3.2
<1.0
<100
<100
<10
[q ¥4
<12
<48

<12

ENVIRONHENTAL SCIENCE & ENGINEERING

PROJECT NUHBER 86447 0404

FIELD GROYP

HPGH16
LJHP-2
18

03/10/87
12:07

<1.2
2.8
4.1
1.0
<6.0
<3.8
<5.0
<3.0
<3.2
<1.0
<100
<100

<10

<12

<2

<48

<12

HPGW 7
LJHP-2
19

03/10/87
12:26

1.2
.8
<4.1
<.0
<6.0
1.8
.0
1.0
3.2
<1.0
<100
<100

<0

<12

<12

<tz

LJHP-2

HPGHIB
LJHP-2
20

03/10/87,

11:40
7.2
2.8
<4.1

. <3.0
<6.0
3.8
5.0
<3.0
<3.2
<i.0
<100
<100

<10
<12
<12
<48

<2

PROJECT NAME

HPGH19
LJHP-2
24

03/10/87
13:3%

<1.2
<2.8
4.1
<i.e
<6.0
3.8
<5.0
1.0
1.2
<t.0
<100
<100

<0

<12

<12

<48

<z

12/01/87 STATUS: FINAL

PAGER 4

NAVY - LEJEUNE HP2
LAB COORDINATOR J.D. SHAMIS

SAHPLE 1D/#

HPGHZ0
LJHP-2
22

03/10/87
13:50

1.2
3.4
<4.1
1.0
<6.0
.8
5.0
<1.0
.2
<1.0
<100
<100
<10
<12
<12
<48

<tz

HPGH21
LJHP-2
23

03/10/817
16:26

1.2
2.8
4.1
<3.0
<6.0
<3.8
<5.0
<i.0
<3.2
<i.0
<100
<100

<10

<i2

<12

<48

<2

HPGH22
LJHP-2
24

03/11/87
10:42

1.2
2.8
4.1
<3.0
6.0
<3.8
5.0
<1.0
<3.2
<i.0
<100
<100

<io

<12

<12

<48

<12

HPGH23
LJHP-2
25

03/11/817
10:25

£720
300
<410
<200
<600
<380
<500
13000
<320
<igo
<0000
<0000
<1000
<1200
<1200
<4800

<1200

HPGH24
LJHP-2
26

03/11/87
12:01

<720
<280
<410
<200

<600

<380

<500
<100
<320
<100
<10000
<10000
<1000
<1200
<1200
<4800

<1200

HPGH25
LJp-2
21

03/11/81
12: 15

<7.2
2.9
4.1
3.0
6.0
<3.8
<5.0
<1.0
<3.2
<1.0
<100
<100
<10
<12
<12
<48

e

HPGH26
LJHpP-2
28

03/712/87
13:10

1.2

6.5

4.1

3.u

<b.n

3.8

5.0

<1.u

<3.2

<).0

<100

<100

<10

<12

<12

<48

<12

HPGH29
LJHP-2
29

03/12/87
14:00

1.2
2.8
<4.1
<3.0
<6.0
<3.8
<5.0
4.0
3.2
<i.0
<100
<i00

(q1i]

<12

<z

<48

<12

28/ /9/S0-€0'(-8$EI-Lg 77 1 N
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1-I

PARAME TERS STORET #
UNITS METHOD
DATE
TIHE
LEAD TOTAL 1051
uG/L 1CAP
OILRCR IR 560
HG/L |
BE NZENE 34030
ug/L GHS
BROMOD |CHLORGHETHANE 32101
UG/L cHS
BROMOF ORM 32104
uG/L GHS
BROMOHE THANE 34413
uG/L cHs
CARBON TETRACHLORIDE 32102
UG/t GhS
CHLOROBENZENE 34301
UG/t GHS
CHLOROE THANE 3431
uc/L GHS
2-CHLOROE THYLV INYL 34576
ETHER uG/L GMs
CHLOROF ORM 32106
uG/L CHMS
CHL OROHE THANE 34418
uG/L cHS
D1BROMOCHLOROHETHANE 32105
us/L ohs
1. 1-DICHLOROE THANE 34496
uG/L GNS
I, 2-D1CHLOROE THANE 3453
uG/L GHS
I, [-DICHLOROETHYLENE 34501
uG/L GHs
TRANS- 1, 2-D1CHLORO 34546
EVHENE  UG/L GHS
I.2-DICHLOROPROPANE 3454
uG/L GHS
CIS-1,3-DICHLORO 34704
PROPENE  UG/L GMS

TRANS-},3-DICHLORO 34699

PROPENE  UG/L GHS .

226GH1
LJHP-3
1

05/27/817
11:20

78.0
9
13000
<2200
<4700

<5800

<2800

<6000
<8200
<15000
<1600
<4300
<3100
<4700
<2800
<2800
<1600
<6000
<5000

<6400

226H2
LJHP-3
2

05/27/87
10:58

<49.2
0.2
<1.0
2.2
4.7
<5.8
2.8
<6.0

8.2

<6.0
<5.0

<6.4

ENVIRONMENTAL SCIENCE & ENGINEERING

PROJECT NUMBER 86447 0405

FIELD GROUP

HPGUI
LJHP-3
3

05/21/87
12:45

<49.2
0.2
<1.0
2.2
<4.7
.8
2.8
6.0
8.2

<26

<4.3
3.1
4.7
2.8
2.8
1.6
6.0
<5.0

<6.4

HPGH2
LJHP-3
4

05/27/87
14:30

<49.2
<0.2
<l.0
2.2
4.7
<5.8
2.8
<6.0
<8.2
<26
<L.6
<4.3
<3.1
4.7
. 2.8
2.8
<1.6

<6.0

<5.0.

<6.4

LJHP-3

HPGH3
LJHP-3
S

05/21/87
11:59

<49.2
<0.2
<1.0
2.2
;4.7
<5.8
2.8
<6.0
8.2
<26
<1.6
<4.3
a.1
<4.7
2.8
2.8
<1.6
<6.0
5.0

<6.4

PROJECT NAME

HPGH4
LJHP-3
6

05/21/81
13:30

<49.2
<0.2
1.6
2.2
4.1
<5.8
2.8
<6.0
8.2

<26

4.3
<.
4.7
Q.8

2.8

<6.0
<5.0

<6.4

DeC Nt CLET -00S§-103-065 7-1/%%

16/01/87 STATUS: FINAL

PAGL# 1

NAVY - LEJEUNE HP3
PROJECT MANAGER J.D. SHAMIS
LAB COORD INATOR JEFF SHANIS

SAWPLE 1D/¥

HPGUS
LJHP-3
7

05/21/87
14:55

<49.2
€0.2
a.0
Q.2
4.7
<5.8
2.8
6.0
8.2

<26

<4.3
.\
4.7
2.8
2.8
<1.6
6.0
<5.0

6.4

HPGH6
LJHP-3
8

05/21/817
15:47

<49.2
0.2
<l.0
.2
4.7
5.8
2.8
<6.0
<8.2
<26
<d.6
4.3
3.
4.7
2.8
<2.8
<1.6
<6.0
<5.0

<6.4

HPGH?
LJHP-3
9

05/21/817
16:05

<49.2

0.2 .

<l.0
2.2
4.7
5.8
2.8
<6.0
<8.2

<26
<1.6
4.3
a.l
<4.7
2.8
.8
<1.6
<6.0
<5.0

<6.4

HPGHS
LJHP-3
10

05/21/81
16:45

) <49.2
<0.2
.0
2.2
4.7
5.8
2.8
6.0
<8.2

<26
<1.6
4.3
QA
4.7
2.8
.8
1.6
<6.0
<5.0

<6.4

HPGHI
LJHP-3
R}

05/28/81
08:07

70.0
6
<100
<220
<470
<580
€280
<600
<820
<1500
<160
<430
alo
470
<280
<280
2700
<600
<500

<640

HPGKH IO
LJHP-3
12

05/28/87
09:22

<49.2

<0.2

<6.0
8.2

<26

“.3
a.i
4.7
2.8
2.8
<I.6
<6.0
<5.0

<6.4

HPGH
LJHP

-3

13

05/28/87
09:59

<49

<0.

Q!

<.

“.

<5.

Q.

<6.

<8.

.2

2

At

2

7

8

<26

2.

4.

<3.

4.

2.

2.

6.

<6.

$5.

<6.

6

3

HPGH §2
LJHP-3
14

05/28/87
10:25

<49.2
0.2
<i.0
2.2
4.7
<5.8
2.8
<6.0
8.2
<26
<l.6
<4.3
3.1
4.7
2.8
<2.8
<l.6
<6.0
5.0

<6.4

HPGHI3
LJHP-3
15

05/28/87
11:29

<49.2
0.2
<1.0
2.2
Q@.7
5.8
<2.8
6.0
<@.2
<26
<16
“.3
3.4
.1
2.8
2.8
<1.6
6.0
<5.0

<6.4



Ore, N0t CLET -COAS%T -1.02- 6S fo 1/ 88

ENVIRONHENTAL SCIENCE & ENGINEERING 10/01/87 STATUS: FINAL PAGEN 2
PROJECT NUMBER 86447 0405 PROJECT NAME NAVY - LEJEUNE HP3
FIELD GROUP LJHP-3 PROJECT MANAGER J.D. SHAMIS
LAB COORDINATOR JEFF SHAMIS
SAMPLE 1D/#
22GH I 22GH2 HPGH HPGH2 HPGH3 HPGH4 HPGHS HPGH6 HPGH7 HPGUWE HPGH9 HPGH 10 HPGH ] HPGH 12 HPGH 13
PARAMETERS STORET # LJHP-3 LJHP-3 LJHP-3 LJHP-3 LJHP-3 LJHP-3 LJHP-3 LJHP-3 LJHP-3 LJHP-3 LJHP-3 LJHP-3 LJHP-3 LJHP-3 LJHP-3
| UNITS HETHOD t 2 3 4 5 6 1 8 9 10 N 12 13 14 15
DATE 05/27/81 05/27/81 05/27/87 05/21/87 05/21/87 05/27/87 05/27/81 05/27/87 05/21/87 05/27/87 05/28/87 05/28/87 05/28/87 05/28/87 05/28/87
TIHE 11:20 10:58 12:45 14:30 11:59 13:30 14:55 15:47 16:05 16:45 08:07 09:22 09:59 10:25 11:29
ETHYLBENZENE 34371 <7200 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 <720 1.2 <7.2 1.2 1.2
uG/L GHS
HETHYLENE CHLORIDE 34423 <50000 <50 <50 <50 <50 <50 <50 <50 <50 <50 <280 <50 <50 <50 <50
uG/L GHS
1.1,2,2-TETRACHLORO 34516 <4100 “.l «“.1 “.l 4.1 4.1 4. 4.4 4.1 4.1 <410 4. 4.1 4.1 4.1
ETHANE uG/t GHS .
TETRACHLOROE THENE 34475 <2000 3.0 1.0 <3.0 . 3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <200 <3.0 1.0 <3.0 .0
uG/L GHS
TOLUENE 34010 24000 <6.0 6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 £6.0 <600 <6.0 <6.0 <6.0 <6.0
ue/L GHS
I, ), 1-TRICHL 'ETHANE 34506 <3800 .8 <3.8 3.8 <3.8 <3.8 <3.8 .8 <3.8 <3.8 <380 <3.8 <3.8 <3.8 <3.8
: uG/L GHS
| — 1,1, 2-TRICHL "E THANE 34511 <5000 5.0 <5.0 5.0 <5.0 <5.0 <5.0 <5.0 5.0 <5.0 <500 <5.0 <5.0 <5.0 <5.0
| i uG/L GHS
™~ TR ICHLOROE THENE 39180 <1000 <1.0 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 <10 <1.0 <100 <1.0 24 <1.0 <1.0
uG/L GHS
TR ICHLOROF LUORO- 34488 <3200 <3.2 <3.2 .2 <3.2 a.2 3.2 3.2 3.2 3.2 <320 3.2 a.2 3.2 3.2
HETHANE  UG/L GHS
VINYL CHLORIDE 39175 <1000 <1.0 1.0 <1.0 1.0 .0 <t.0 <t.0 a.0 <1.0 <100 <1.0 <1.0 <1.0 <1.0
UG /L GHS
ACROLE IN 34210  <100000 <100 <100 <100 <100 <100 <100 <100 <100 <100 <10000 <i00 <100 <100 <100
UG/t GHS
ACRYLONITRILE 34215  <100000 <100 <100 <100 <100 <100 <100 <100 <100 <100 <10000 <100 <100 <i00 <100
uG/L GHS
DICHLOROD | FLUORO- 34668 <10000 <10 <o <10 <i0 <10 <i0 <10 <10 <10 <1000 <10 <10 <10 <10
METHANE  UG/L GHS .
M- XYLENE 98553 <12000 <i2 <12 <2 <12 <12 <12 <12 [ ¥4 <12 2000 <2 a2 <12 <12
UG/L GHS ' ’
0-AND/OR-P XYLENE 98554 <12000 <2 a2 <12 <2 <12 <12 <12 <2 <12 2000 <2 <12 <2 <12
UG/L GHS .
HMETHYL ETHYL KETONE 81595 <48000 48 <48 <48 <48 48 <48 48 48 48 <4800 <48 <48 <48 <48
UG/t GHS )
METHYL 1SOBUT’KETONE 81596 <12000 <12 2 <12 (q ¥ e <12 <12 <12 <12 <1200 <2 <2 «az <2

UG/L GHS
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uG/L
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UG/L
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.0
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2

26
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25
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09:35
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<0.2
<100
<220
<470
<580
<280
<600
<820
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<160
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<280
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26
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<220
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<600
<820
<1500
<160
<430
<310
o
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<280
4000
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<500
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05/29/
I

{49

<0.

Q

Q.
4.
<.
<2.
<6.

<8.

<

Q.

<2.

€2.

<t

<6.

<.

<6.

25
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27

87
23

.2

2
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2
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0.2
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@.2
.1
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05/29/817
13:05

<49.2
0.2
<1.0
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Q4.7
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<6.0
<8.2
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HETHYLENE CHLORIDE
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23
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1.2
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LCI
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6.0
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[
<1.0
3.2
<i.0
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<100
<10
<2
<12
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LJHP-3
24
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4.1
<3.0
6.0
3.8
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<1.0
3.2
<1.0
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<10
<12
<12
48

<12

HPGH23
LJHP-3
25

05/29/87
09:35

<120
<5000
410
<200
<600
<380
<500
4300
<320
<100
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<10000
<1000
<1200
<1200
<4800
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HPGH24
LJHP-3
26

05/29/81
11:05
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<5000
<410
<200
<600
(390
<500
<100
<320
250
<10000
<10000

<1000

<1200

<1200

<4800

<1200

HPGH25
LJHP-3
27

05/29/817
14:23

<00
<100
<10
az
<12

48

HPGH26
LJHP-3
28

05/29/817
12:45

<100
<100
(411]
<2
<12
<48
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HPGH29
LJHP-3
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05/29/87
13:05

7.2
<50
4.1
3.0
<6.0
<3.8
<5.0
<1.0
<3.2
<1.0
<100
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('9
<12
<z
<48

<2
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PARAMETERS
UNITS

DATE
TIHE

BENZENE

uG/L
BROMOD } CHEL OROME THANE

uG/L
BROHOF ORM

uG/L
BROMOME THANE

uc/L
CARBON TETRACHLORIDE

uG/L
CHLOROBENZENE

UG/t
CHLOROE THANE

uG/L
2-CHLOROETHYLVINYL
ETHER ue/t
CHLOROF ORM

ue/L
CHI.OROME THANE

U6/t
D1BROMOCHL OROME THANE

ue/L
¥, 1-DICHLOROETHANE

UG/L
1,2-DICHLOROETHANE

ue/L
i, (-DiCHLOROETHYLENE

ue/L
TRANS- 1, 2-DICHLORO
ETHENE UG/t
1,2-DICHLOROPROPANE

uG/L
CIS-1,3-DICHLORO
PROPENE  UG/L
TRANS- 1, 3-DICHLORO
PROPENE  UG/L
ETHYLBENZENE

UG/L
METHYLENE CHLORIDE

UG/L

L
]
b

STORET #
METHOD

34030
GHs
32100
GNS
32104

GHS -

34413

32102

GHS -

34301
GHS
3431)
GHS
34576
GHS
32106

34418

6ns
32105
GHS
34496
GHS
34531
GHS
34501
GHS

- 34546

34541
GHS
34704
GNS

34699

GHS
34371
6ns
34423
GHS

HPGHY-2
LJkP-4
1
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K.0 WELL SURVEY AND GROUNDWATER ELEVATION DATA
K.1 WELL SURVEY DATA

Environmental Science and Engineering, Inc. (ESE) field staff surveyed,
for vertical control only, the monitor wells installed at the Hadnot
Point Industrial Area (HPIA). Vertical control was established on a
relative basis only; a single well was assigned an elevation of 100 feet
(ft) and elevations for all other wells were established relative to this
arbitrary datum. Table K-1 lists the relative top of casing and land
surface elevations for the monitor wells. Well HPGW29 is an isolated
well situated in the southwest corner of HPIA, and is not tied into the

survey loop for the other wells because of its remote location.

K.2 GROUNDWATER ELEVATION DATA

All groundwater elevations were established using the U.S. Geological
Survey (USGS) wetted-tape method, to an accuracy of 0.01 ft. Table K-1
lists the relative elevation of the groundwater surface, referenced to
the arbitrary datum described in Sec. K.1. All water level measurements
presented in Table K-1 and utilized throughout the report were obtained
on April 15, 1987.
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Table K-1. Well Survey and Groundwater Elevation Data

Top of Casing (TOC) Land Surface (IS) Stickup Depth to Water Depth to Water Water Level

Well No. Elevation (Ft) Elevation (Ft) (Ft) (¥t fram TOC) (Ft from 1S) Elevation (Ft)
HPGWL - 96.88 95.08 1.80 22.36 20.56 74,52
HPGW2 96.89 9%.64 2.25 9.26 7.01 87.63
HEGW3 96.56 94.36 2.20 20.69 18.49 75.87
HPGW& 96.22 93.63 2.59 21.38 18.79 74.84
HPGWS 92.78 90.78 2.00 15.25 13.25 77.33
HPGW6 92.22 89.84 2.38 16.19 13.81 76.03
HPGW7/ 92.45 90.38 2.07 14.87 12.80 77.58
HPGWB 93.31 91.05 2.26 14.24 11.98 79.07
HPGW9 93.68 91.34 2.34 16.43 14.09 77.25
HPGW10 92.79 90.59 2.20 13.42 11.22 79.37 -
HPGW1L 92.75 90.40 2.35 14.37 12.02 78.38
HPGW12 %.75 92.40 2.35 12.79 10.44 81.96
BGW13 89.93 87.76 2.17 12.35 10.18 77.58
APGW14 91.16 89.28 1.88 11.72 9.84 79.44
HPGW15 91.72 91.65 0.07 10.17 10.10 81.55
HPGW16 97.14 9.95 2.19 12.84 10.65 84.30
HPGW17 %.78 92.69 2.09 12.02 9.93 82.76
HEGW18 91.76 91.88 -0.12 9.57 9.69 82.19
HPGW19 93.88 91.78 2.10 8.41 " 6.31 85.47
HPGW20 89.87 87.64 2.3 8.33 6.10 81.54
HPGW21 ) 99.39 97.16 2.23 12.04 9.81 87.35
HPGW22 98.15 96.29 1.86 9.49 7.63 88.66
HPGW23 97.79 95.99 1.80 11.08 9.28 86.71
HPGW24 98.55 96.31 2.24 7.27 5.03 91.28
HPGW25 98.22 96.16 2.06 8.37 6.31 89.85
HPGW26 99.10 96.83 2.27 6.17 3.90 92.93
HPGW29 * * 2.50 21.09 N NA

Note: ft = feet.

NA = ot applicable.

HP-18 is constructed below grade.
*No data available.

Source: ESE, 1988.
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