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EXECLlTIVE SUMMARY 

This report presents -7 the findings of the Lnaraczerization Step for the 

.Hadnot Point Industrial Area (HPIA) at Camp Lejeune, NC. The 

Characterization Step is the final field investigative step in the 

Confirmation jtudy process which, when completed, vi11 be equivalent to 

the Remedial Investigation/Feasibility Study (RI/FS) process mandated by 

the ComprehsnsL7Je Environmental Response, Compensation, and Liability hct 

(CERCLA) as amended by the Superfund .tiendments and Reauthorization act 

(SARA). The Characterization Step was desi,gned to delineate, in a 

sequential manner, the most likely contaminant source(s) of the volatile 

organic compounds [VOCs) and other hydrocarbon compounds initially 

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 xater supply well. As a result, Camp Lejeune closed the 

supply well and initiated investigation of the other water supply siells 

in the area. Four additional supply wells were found to be contaminated 

by..VOCs 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 sear.-.- i .+.L as potential sources of the observed contamination. 

(3) installati on and sampling of shallow monitor :;ells in 5.0~2 areas in 

rjhich VOC contamination *das identified by the soil 3'~ effort. 

(4) installation and sampling of intermediate Gpth and lee? monitor 

-dells in ;hos2 areas in which shallow contamination :v‘as identified, and 

(5) quantification of aquifer parameters t'nro-u$ ar. aq-Lfer testing 

program. 

ES-1 
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RECORDS SEXRCH 

The records search effort identified the presence of several primary 

potential sources of the observed contamination. .'in underground tank 

formerly utilized for storage of trichloroethene (TCE) has identified 

adjacent to Bldg. 902 in the northern portion of HPIA. The area around 

Bldg. 902 was identi fied as a long-term general vehicle maintenance area, 

and warranted further 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 limited 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 sras documented as a vehicle maintenance area, paint 

shop-, and general maintenance area warranting further investigation. 

SOIL GAS INVESTIGATION 

Soil gas samples were collected and analyzed from the potential source 

areas identified by the records search effort. In all cases, VOC 

contamination was identified in the soil gas, with the highest levels 

located at Bldg. 1601. 

MONITOR WELL INSTALLATION AND SAMPLING 

X total of 33 monitor wells were installed at HPIA; 27 shallow wells. 

3 FntemedLate s-ells, and 3 deep wells. In addition, ~-JO shallow monitor 

*Jells, previously installed at Confirmation Study Site 22 (Hadnot Point 

Fue 1 Farm), and five Camp Lejeune water supply -dells (deep aquifer) -dere 

sampled. The analytical results indicated thai three primary zones of 

contamination jiere present at HPIA, centered, respectively, in the 

vicinity of Bldg. 902, Site 22, and Bldg. 1602. Contaminant isopleth 

modeling suggested that the contaminant zones centered at Bldg. 902 and 

Site 22 may have coalesced into a single node of contamination. voc 

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

ES-2 
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q-l Al :he shallow groundwater. Groundwater flow in the shallow aquifer was 

identified to the south-southwest. 

Intermediate depth (75 ft) and deep (150 ft) monitor **rells Yere 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. In addition, methylethyl 

ketone (XEK) 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 cjell 6&2, 

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 lo3 to 

1.3 x lo4 gallons per day per foot (gpd/ft) and storage ranked from 

5 T 10-4 to 1 x 10-3. These values are in agreement with the range of 

values for the sand and limestone aquifer presented in the regional 
7 . il. terature. 

CONTAMINANT STATUS 

The concentration and extent of the contamination in the shallow aquifer 

has been clearly identified. The concentration and extent of the 

contami?a'ion . e _ in the deep aquifer has not been fully described. ?OC 

contamination which resulted in the closure of water supply vdeils in HPIX 

*das not identified at the source areas identified in the shallow aquifer. 

ES-3 
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1.0 I'iTPODUCTION . . 

This report presents the findings of the Characterization Step 

'investigation of t'ne Hadnot Point Industrial Area (HPIX) (Fig. l-i) 

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 Step 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, the 

Navy has committed to change the specific terminology of its Confirmation 

Study program to match that of the U.S. Environmental ?rotection Agency's 

(EPA's) Superfund program. The completed Confirmation Study at Camp 

Lejeune will equal the Remedial Investigation/Feasibility Study (RI/X) 

format as mandated by CERCTA/SARA. The current report presents the 

findings of the RI for the shallow aquifer in HPIX. 

For purposes of this report, HPIA is defined as that area delineated 'o;~ 

Holcomb Blvd. to the west, Sneads Ferry Rd. to the north, Louis St. to 

the east, and Main Service Rd. to the south. The utility rights-of-l<av 

on either side of these boundary roads are included in the st,~dy area, as 

a number of :he monitor wells and water supply wells are locatad ~Lthin 

these utility corridors. 

l-l 
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2.0 SW!LkRY OF <:F'-- .L.L~ICATION STEP RESULTS 

During the peric d .ipril 1984 to January 1985, 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 (IX) [Naval Energy and 

Environmental Support Activity (NEESA), 19831 as potential sources of 

contamination. 

Several siies of potential contamination, Sites 21, 22, 24, and 28 

(Fig. 2-l), identified by IAS are located wizhir! or adjaceni to HPId; 

these sites are under investigation as part of the on-going Verification 

Step efforts. Site 21 is a potential source of polychlorinated biphenyl 

(PCB) and pesticide compounds. Sampling completed to date has not 

identified the presence of volatile organic compounds (VOCs), suggesting 

that this site is no: a source of the VOC contamination identified in the 

HPIA potable wells. Site 24 has been iden+ ..Lified as a potential source of 

low-level metals contamination only. ?jo VOCs nave oeen detected in the 

groundwater here, indicating that it is unlikely 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 to 

that detected in the potable wells at HPIA, three factors suggest that 

Site 28 is not the source of the contamination ;iithin the deep aquifer: 

1. Non-VOC compounds detected within Sire 28 irere not detected in 

the deep aquifer within HPIA; 

2. Site 28 Is located in a position geohydrologically downgradienz 

of yp1-A . ;li.th discharge of groundwater 10 t?,s south of the site: 

and 

3. Measured drawdowns in the deep aquifer ~L:hiz-. ki?Ii resulting 

from pumping of deep -*rells are not L;rge tnc,;gh -3 rreate a c3;1e 

of depression at HPIA capable of r272rsl;.g 5e r?a:ural zradi?nc 

of the deep aquifer to the south, kic‘n woulti allow 

coniamination from Site 28 to flow norzhxard into 3PI.i. 

2-1 
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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 22GWl were found to contain high levels 

of fuel-derived compounds such as benzene, ethylbenzene, toluene, and 

lead. Only oil and grease (O&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 trichlorofluoromethane were 

detected in deep Water Supply Well 602, located approximately 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. In addition, 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 HPIA. This effort identified contamination by VOCs in eight water 

supply wells in and adjacent to HPIA. Five 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 

2-3 



DOC.No.:CLEJ-00258-1.02-05/O l/88 

SUP? 

‘-“” 1 BERMS 

LEGEND 

0 GROUND WATS MONITOR WELL 

Ygure 2-2 
IADNOT POINT INDUSTRIAL AREA TANK FARM 

OURCES: Water and Air Research. Inc.. 1983. 5 
ESE. 1987. I -- 

CONF1RMATION STUDY 
MARINE CORPS BASE 

CAMP LEJEUNE 

2-4 



DOC.No.:CLEJ-00258- 1.02-05/O l/88 

- , 

t WELL 634 

, --- -- -- 

$1 SUPPLY WELL 602 @ jp $-’ 7.4. 

Figure 2-3 

SUPPLY WELLS, 
HADNOT POINT INDUSTRIAL AREA 
SOURCE: Camp Lejeune. :987. 

CONFtRMATlON STUDY 
MARINE CORPS BASE 

CAMP LEJEUNE 

1-5 



DOC.No.:CLEJ-60258- 1.02-05/O l/88 

C-LEJEUNE.2/HADNOT21.1 
05/24/88 

Table 2-1. Detected Target Analytes, Potable Wells--Hadnot Point 
Industrial Area 

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

Detected in Julv 1984 
Analvzed bv ESE 

Benzene (ug/L) NA 380 

1,2-Dichloroethane (ug/L) NA 46 

Trans-1,2-Dichloroethene (ug/L) NA 7.8 

Ethylbenzene (ug/L) NA 8 

Trichlorofluoromethane (ug/L) NA 3 

Toluene (ug/L) NA 10 

Detected on December 5. 1984 
Analvzed by JTC Environmental Consultants 

Benzene (ug/L) -- 120 

Trans-1,2-Dichloroethene (ug/L) 88 630 

Trichloroethene (ug/L) 210 1,600 

Toluene (ug/L) -- 5.4 

Tetrachloroethene (ug/L) 5.0 24 

Vinyl Chloride (ug/L) -- 18 

Detected on December 12. 1984 
hnalvzed bv JTC Environmental Consultants 

Benzene (ug/L) -- 720 

Trans-1,2-Dichloroethene (ug/L) 99 380 

Trichloroethene (ug/L) 230 540 

Tetrachloroethene (ug/L) 4.4 -- 

Methylene Chloride (ug)'L) 10 -- 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

3.7 

5.4 

110 

-- 

_- 

-- 

4.0 

2.4 

13 

-- 

14 

-- -- 

-- -- 

-- - _ 

-- - - 

2.3 -- 

-- -- 

-- --_ 

130 -- 
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Table 2-1. Detected Target Analytes, Potable Wells--Hadnot Point 
Industrial Area (Continued, Page 2 of 3) 

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

Detected on December 19. 1984 
Analvzed bv JTC Environmental Consultants 

Benzene (q/L) NA 230 

Trans-1,2-Dichloroethene (ug/L) NA 230 

Trichloroethene (ug/L) NA 340 

Toluene (ug/L) NA 12 NA 

Detected in Januarv 1985 
Analvzed bv JTC Environmental Consultants 

1,2-Trans-dichloroethene (ug/L) 8.8 

Trichloroethene (ug/L) 

Tetrachloroethene (ug/L) 

Detected in November 1986 
Analvzed bv ESE 

Barium, Total (ug/L) 

Nitrogen, NO2 + NO3 
(as N) (q/L) 

Nitrogen, NO2 (as N) (mg/L) 

Iron, Total (ug/L) 

Chloride (mg/L) 

Manganese, Total (ug/L) 

Sodium, Total (mg/L) 

Sulfate (mg/L) 

Color, True (PCU) 

26 

-- 

21.8 

0.042 

0.042 

12,800 

68.3 

97.6 

9.25 

5,170 

104 

NA 

NA 

NA 

NA 

NA 

NA 

31.3 

-- 

43.4 

-- 

-- -- 

15,200 3,600 

23.0 9.5 

134 67.8 

12.3 6.53 

92 12 

48 9 

NA 

NA 

NA 

NA NA 

NA NA 

NA NA 

NA NA 

700 

1,300 

10 

18.5 NA 

-- NA 

-- 

2,830 

7.9 

19.5 

5.48 

-- 

10 

-- 

-- 

-- 

NA 

NA 

NA 

NA 

NA 

NA 

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 

Turbidity (FTU/NTU) 17.0 

Chromium, Total (ug/L) 7.7 

Copper, Total (ug/L) 10.4 

Mercury, Total (ug/L) 0.6 

Zinc, Total (ug/L) 3,200 

Benzene (ug/L) -_ 

1,2-Dichloroethane (ug/L) -- 

Trans-1,2-Dichloroethene (ug/L) -- 

Trichloroethene (ug/L) -- 

Bis(2-Ethylhexyl) 
Phthalate (ug/L) 

1.3 

524 

18.0 

14.1 

556 

0.5 

93.8 

50 

9.2 

14 

2.2 

270 

10.0 

6.8 

574 

0.7 

99.1 

-_ 

8.5 

66 

226 NA 

11.0 NA 

6.1 NA 

21.7 NA 

0.6 NA 

17.2 NA 

-- NA 

-- NA 

2.9 NA 

-- NA 

-- NA 

Note : us/L - micrograms per liter. 
w/L - miiligrams per liter. 

FTU/NTU = formazin turbidity unit and nephelometric turbidity 
unit. 

NA = not analyzed. 
PCU - platinum-cobalt units. 

-- = below detection limits. 

Source: ESE, 1988. 
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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 within 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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DOC.No.:CLEJ-00258~1.02-0.5/O l/88 

C-LEJEUNE.2/HPIA-CS.5 
05/24/88 

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 follows: 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 

inierconnections. Any pits, tanks, or other drainage structures outside 

of the buildings were also closely investigated. 

APP. A lists, in 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 hpp. 8, 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 using 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 ,/ 

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 Samnline 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. khen 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 Samnling 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. 

-hen 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 soil 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 B-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. 

2. 

3. 

4. 

All monitor wells were installed, developed, and allowed to 

equilibrate with the aquifer prior to sampling; 

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; 

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 

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 
8 

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 Deer, 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 Associates (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 within 

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 the 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 _ 

well was purged using a centrifugal pump, a submersible pump, or a hand 

bailer. Any dow-nhole 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 

Parameter 

Maximum 
Holding 

Container Preservative Time for 
Water Soil Water Soil all Matrices -.k 

Lead P G HNO3 to pH<2 Cool, 4°C 6 months 

Oil and Grease G G Cool, 4°C Cool, 4°C 28 days 
H2SO4 to pH<2 

Volatile 
Organics S 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 Resister, 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 analyses. These target analytes were 

selected as the most probable compounds which may exist in the vicinity 

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 

observation 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 Sec. 4.3.3. 
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Table 3-2. Target Analytes for HPIA Groundwater 

Parameter Reference Method 

Lead, Total 

Oil and Grease 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Z-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Dibromochloromethane 

l,l-Dichloroethane 

1,2-Dichloroethane 

l,l-Dichloroethylene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

EPA 200.7 (ICAP Spectroscopy) . 

EPA 413.2 (IR Spectroscopy) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/EIS Purgeables) 

EPA 624 (GC/?fS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/XS Purgeables) 

EPA 624 (GC/XS Purgeables) 

EPA 624 (GC/MS Purgeables) 

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 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

l,l,l-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

Vinyl Chloride 

Acrolein 

Acrylonitrile 

Dichlorodifluoromethane 

m-Xylene 

o- and/or p-Xylene 

xethyl Ethyl Ketone 

,Yethyl Isobutylketone 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/MS Purgeables) 

EPA 624 (GC/FlS Purgeables) 

EPA 624 (GC/?IIS Purgeables) 

Source: ESE, 1987. 
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4.0 DATA RESCLTS tiD ANALYSIS 

4.1 RECORDS SEARCH 

As described in Sac 3.1, a 2-man team from ESE conducted a detailed 

records and physical search within HPIA to identify the presence of 

potential 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-l 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 tihich present the appropriate pages from the field logbooks where 

the suspect features/structures are identified. 

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

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

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-l. Potential Source Areas Identified by Records Search 

Bldg. Primary Indicators Reference Pages 

901 
902 
913 

o Underground Tank (TCE) 
o Engine Degreasing 

915 o Solvent Drain from Wash Line 
o Bare Spot on Ground, South 

Side of Building 

1100 o Former Service Station Drum 
(Empty) of Solvent Currently 
at Site 

1101 
1102~ 

1202 

o Paint Shop/Emergency Maintenance 
Proximity to 1202 

o Base Maintenance Shop Documented 
Solvent Use and Storage 

1300 o Cold Storage Facility with 
1302 Maintenance Shop; Solvent Usage 

1502 o Motor T Shop, Documented 
Oils, Grease, Solvents, Gasoline 

1601 
1602 

o Vehicle Maintenance and Repair; 
Solvent Use; Visible Ground 
Stains 

1709 
1710 

o Former Combat Vehicle Maintenance. 
Underground "Waste" Tanks; Bags of 
Contaminated Soil (Uncovered) 

A-l, A-2, A-20, A-21 

A-21 

A-24 

A-3, A-7, A- 15 

A-7, A-16 

A-4 

A-5, A-18, A-19 

A-8, A-22 

A-9 

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

The IAS identified the presence of a 440-gallon (gal) underground tank at 

Bldg. 901 (Fig. 4-l). 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 

Defense 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. 901; 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-l) identified the 

presence of TCE vapors in the soil column in the vicinity of the 

underground tank, verifying the records search data. The soil 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 BldP. 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 Bldas. 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. 1202 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 precluding 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 per 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 Bides. 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, 

oil, and lubricant (POL) usage. 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. Sags 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 vapors 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 O&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 GEOWDROLOGY 

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 ft 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 geochemical character of the groundwater at HPIA. 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 Site 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 

currentstudy 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 Aauifer 

4.3.1.1 Geology 

Fig. 4-7 shows the location of seven cross sections (Figs. 4-8 through 

4-14) which have been prepared using lithologic information collected 

during the drilling and inst‘allation 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 

which dip toward the south-southwest. The southwestern side of HPIA 

(Section D-D', Fig. 4-11) is covered by a shallow l- 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). 

Xarl, 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 Aprii 15, 1987. Well survey 

information and water level data are presented in app. I<. 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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HPIA, 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 

(ft/ft>. 

4.3.2 Deeo Aouifer 

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 

elastics 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 Asuifer Pumo 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 interJa1 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 wa,ter 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 interJa1 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 is 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-l and 642-2 were constructed 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-l 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 Situ@ 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 (1955), 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 Waiton (1962) 

were also used to evaluate properties of the semiconfining layer. 
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The first three methods interpret the aquifer parameters from logarithmic 

plots of the drawdown 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 

drawdown 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 loo-percent efficient. 

Evaluation of the effects of tidal fluctuations on the drawdown data was 

made by examining the plots 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 drawdobn analysis which -+zas 

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 log-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 intenral overlying the sand and 

limestone aquifer at Camp Lejeunetis discontinuous and non-uniform, it 

can be considered a leaky semiconfining layer. The Hantush-Jacob method 

would potentially yield the most accurate values for the aquifer 

parameters, as the method interprets a hydrogeologic system 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. 1, 2, and 3 

were plotted and analyzed by the distance-drawdown method. The distance- 

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

Recover-v 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 

drawn through the points. The slope of this line and the intercept of 
. . 

the line with the zero-drawdown 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 Hethod 

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, although 
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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' = 1. 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 LO3 gallons per day per foot (gpd/ft), 

ranging from a low of 6.1 x LO3 gpd/ft in Well No. 3 to a high of 

1.3 x LO4 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 

depending 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 Comparison (gpd/ft*) 

Method 
Well No. 

1 2 3 

Theis 

Hantush-Jacob 

Walton 

Recovery 

Residual-Drawdown 

Average 

Overall Average T 

Distance-Drawdown 
Method (using all 
3 wells) 

9.9 x 103 1.2 x 104 7 

9.3 x 103 1.2 x 104 6 

9.8 x 103 1.1 x 104 6 

1.0 x 104 1.3 x 104 8 

9.2 x 103 1.3 x 104 8 

9.6 x 103 1.2 x 104 7 

9.6 x 103 

7.1 x 103 

5 x 103 

2 x 103 

1 x 103 

6 x LO3 

2 x 103 

3 x 103 

*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 ft 

deep and does not penetrate as much of the aquifer thickness as Wells 

No. 1 and 2. Potentially, the somewhat higher transmissivity 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 lo3 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 10m4 

and range from 5 x 10e4 in Well No. 1 to 1 x 10 -3 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 lO-4 1 x 10-3 9 x 10-4 

Hantush-Jacob 6 x lO-4 1 x 10-3 8 x 10-4 

Walton 6 x 1O-4 1 x 10-3 8 x lO-4 

Recovery 5 x 10-4 1 x 10-3 8 x 10-4 

-- 

10-4 

Residual-Drawdown -- 

Average 

Overall 
Average 

_- 

10-3 8x 6 x 1O-4 IX 

8 x lO-4 

Distance- 3 x 10-3 
Drawdown 
(using all 
3 wells) 

Source: ESE, 1988. 

4-47 



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

C-LEJEUNE.2/HPIA-CS1.16 
05/24/88 

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 10w3, 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 10m3 to 7.4 x 10m5 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 value 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 i value. The i value is equal to-the following based on 

Hantush and Jacob (1955): 

r 
B= T&-b' 

where: r 3: Radius to observation well from pumping well (ft) 

T = Transmissivity [square feet per day (ft2/day)] 

k' = Hydraulic conductivity of semiconfining layer [fee: per 

day (ft/W) 1 
b' = Thickness of semiconfining layer (ft) 
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The family of type curves presented by Walton (1962) has g values ranging 

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

amount of leakage into the aquifer. If the value of 5 and transmissivity 

are known, the value q, known as leakance 
b 

, can be calculated based on 

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 f selected for the analyses are shown in Table 4-4. The 

values ranged from 5.0 x 10m2 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 

and hydraulic conductivity based on this 5 value are not used in the 

"average" calculations. The calculated values are presented to show the 

variation with other values. 

k' Table 4-5 shows a comparison of the calculated values of leakance b,. 

The unit of leakance is day-l, and the values range from 8.2 x 10m5/day 

to 3.0 x 10m3/day and average 1.1 x 10m3/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 10s3 ft/day to 5.1 x 10m2 ft/day, averaging 

3.5 x 10e3 ft/day. In centimeters per second (cm/set), a unit more often 

associated with permeability, the values of hydraulic conductivity range 

from 4.9 x 10e7 cm/set to 1.8 x 10e5 cm/set, averaging 1.6 x 10 -6 cm/set. 

These values indicate the clayey interval is not completely confining but 

more likely a semiconfining layer. Generally, clays with permeabilities 
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Table 4-4. Comparison of t Values 

Well No. 
Method 1 2 3 

Hantush-Jacob 9.0 x 10-2 9.3 x 10-3* 1.7 x 10-l 

Walton 5.0 x 10-2 1.5 x 10-l 1.5 x 10-l 

*I value is inappropriate. 
B 

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 10-4 1.6 x 1O-6* 3.0 x 10-3 

Walton 8.2 x 10-5 3.7 x 10-4 2.3 x 1O-3 

Average 1.7 x 10-4 3.7 x 10-4 2.7 x 1O-3 

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) 

Method 1 2 3 

Hantush-Jacob 4.3 x 10-3 2.7 x 10-5* 5.1 x 10-2 

Walton 1.4 x 10-3 6.4 x 10-3 3.9 x 10-2 

Average 2.9 x 10-3 6.4 x 10-3 4.5 x LOW3 

Overall Average 4.6 x 1O-3 

*Value not used in average calculation. 

Source: ESE, 1987. 
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of 10 -8 cm/set are recommended to function as landfill liners. 

Permeabilities in the range of 10m4, 10m5, and 10m6 cm/set are 

characteristic of silty sands to silty clays. Permeabilities of 

10-3 cm/set 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 methods (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 aquLfer. 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 

aquifer 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 

4-53 



C-LEJEUNE.2/HPIA-Ml.19 
05/24/88 

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 

(gpm/ft) . The specific capacity of the well actually observed during the 

pump test was 1.5 gpm/ft. The efficiency of the well is evaluated based 

on the following relationship: 

Well Efficiency % = 
Actual O/S 

Theoretical Q/S 
x 100 

The efficiency of pumped Well No. 642 at Camp Lejeune is approximately 

31 percent. This value indicates :he 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 lo3 gpd/ft. The overall average storage 

coefficient was estimated to be 8 x 10m4. 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 4.5 x 10m3 ft/day (1.6 x 10m6 cm/set). 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 CONTA?YINANT STATUS 

4.4.1 Shaliow Aauifer 

Three sets of groundwater samples were obtained from each of the shallow 

monitor wells installed at HPIA (January 9-20, 1987: .".arch 8-12, 1987: 

flay 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 O&G, benzene, 

ethylbenzene, toluene, and xylene. All of these compounds are related to 

documented fuel leaks at the facility. Well 22GW2, located to the west 

of the facility, was found to contain only O&G 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 22GWl were above the method detection limit (MDL), but below 

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

Well 22GWl was found to contain elevated levels of benzene, toluene, and 

O&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 chromatograph (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 22GWl was found to contain elevated levels of 

benzene, toluene, lead, and O&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 :hese 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 HPGWl (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 ugm, suggesting that the TCE detected in the soil gas near HPGWl 

may be present in the soil matrix only. Additionally, the TCE in HPGWO 

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. O&G, benzene, ethylbenzene, 

toluene, and xylene were detected in most of the four wells in this area. 

We11 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 

HPGWl, HPGW2, and HPGW4 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 (10 -6 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 q/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. O&G was the 

only target analyte detected in these wells, suggesting the station has 

released waste O&G from maintenance operations but that fuel leaks do not 

appear to have occurred. 

Set-Two data from wells HPGW5 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 result, four shallow monitor wells 

were installed (HPGW8 through 11) to characterize 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 O&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 facility. 

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, O&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. In both data sets, the concentration of lead at HPGWB 

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 'rIPGW9, in the center of the soil gas hot spot, was consistently the 

most highly contaminated, with elevated levels of lead, O&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 YCLs 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 significance 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 HPGWll. 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 HPGWlO in Set 

Three; these wells had previously contained sporadic low-level 

contamination by VOCs and O&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 ?laintenance 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 (O&G) was detected in only one well (HPGW16) 

in the Set One data. In light of the soil gas data, these 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 eoundwater. 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 HPGW15 through 

HPGWl8 in the Set Two data. O&G and lead were the only two target 

analytes detected in the samples. The levels of O&G in the Set Two data 

may be greater :han the organoleptic threshold. The lead concentrations 

were below the XL in the Set One data, but were close to the ?ICL at 

wells HPGW15 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. O&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 1UL was greater than the concentrations detected 

in previous samples, but less than the XCL. 

4.4.1.6 Bldg. 1100 

TCE was detected in this area during the soil gas investigation 

(Sec. 4.2). A single monitor well (HPGW19) was installed to sample and 

analyze the groundwater (Fig. 4-34). O&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 O&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 O&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 NDL 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 soil gas investigation detected ICE in a single data 

point each at both Bldgs. 901 and 902. In the Set One data, all monitor 

wells detected O&G; T12DCE and TCE were detected in HPGW23 and HPGW24; 

and vinyl chloride, l,l-dichloroethane (llDCX>, and benzene were detected 

in HPGW24. These detected analytes are consistent with the use of TCE 

and the maintenance of equipment documented to 'nave occurred in this 

area. 
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In the Set Two data, all wells were found to contain O&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). In the Set One data, Well HPGW2 

(paired with Supply Well 608) was found to contain O&G, benzene, 

chloromethane, toluene, and xylene. This contamination 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 transpbrt mechanism is 

that the solvent-derived VOCs observed in the deeper aquifer have 
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migrated downward, preferentially relative to the lighter fuel-derived 

contaminants observed in the shallow groundwater. At Wells HPGW13 

(paired with 601). HPGW25 (paired with 634), and HPGW26 (paired with 

637), O&G was the only detected target analyte, suggesting that the 

shallow 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 (O&G and methylene chloride) in the 

Set Two data versus the Set One data. The O&G concentration is typical 

of that observed in the shallow aquifer throughout much of Camp Lejeune. 

The methylene chloride concentration is greater than the LOW6 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 HPGW25 (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 

Ok may be in excess of the organoleptic limit, and the Level of 

methylene chloride is greater than the LOW6 risk level. 

The Set Three data for HPGWL3 (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 O&G. No other target 

analytes were Ldentified. No target analyzes were detected in the Set 

Three samples from XPGW20 (with 601). Previous data sets had identified 

the presence of C&G, methylene chloride, and Lead. The Set Three data 

for Well HPGW2, adjacent to Supply Well 608, -cere 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 9L3. 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 O&G and methylene chloride. 

4.4.1.9 Other Monitor Wells 

Several monitor wells were installed to aid in the definition of the 

overall flow pattern(s) within the shallow aquifer within HPIA and/or to I 
help define the downgradient limit of contaminant plumes thought to be 

present near specific source areas (Fig. 4-37). Well HPGW12, located 

approximately midway between suspected source areas at Bldgs. 1202 and 

1501, was found to contain O&G only in the Set One data. In the Set Two 

data, only tetrachloroethene was detected. The l-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. 1601. No 

potential sources of VOC contamination were identified by the records 
8 

search effort in areas upgradient of HPGW12 (northeast). It is possible 

that the presampling well purging may have drawn measurable amounts of . 

contamination to HPGW12 from areas that, under natural conditions, would 

not flow to HPGW12. Well HPGW14, situated midway between suspected 

contaminant sources in the industrial area and Supply Well 601, was found 

to contain detectable levels of O&G only. Well HPGW21 was installed to 

the northwest of the fuel tanks at Site 22 and was found to contain only 

O&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. O&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, O&G had been detected. No 

target analytes were detected in Well HPGW14 in the second set of 

samples. Previously, .0&G had been detected. O&G was the only detected 
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target analyte in Well HPGW21 in the Set Two data. The concentration of 

O&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. In the Set One data, lead was below the MDL, but O&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 

HPGWl4 in the Set Three data. Previously, O&G had been detected in the 

Set One data. Well HPGW21 was not found to contain any target analytes. 

O&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, O&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 Aauifer 

After analysis of the data derived from the shallow well network, a need 

was recognized for groundwater quality data from deeper aquifer zones. 

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 anocher 

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 

I 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- 

confining 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 facilities. 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 wer.e 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 ft/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 lo3 gpd/ft and an 

average storage coefficient of 8.8 x 10m4. The hydraulic conduc:ivity of 

the semi-confining bed separating the shallow and deep aquifer zones was 

found to be approximately 4.6 x LOW3 ft/day. The overall average 
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leakance of this semi-confining bed was determined to be 1.1 x 10m3 

day-l. 

5.4 CONTAMINANT STATUS 

Contamination within the shallow aquifer has been accurately established. 

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. 1601 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-l. Soil Gas Data For Building 1202. 

-----------------------------------------------------~ 

Sample ID TCE* (nl/l)+ 
___------ -ewmDDm-e--e 
1202-l <lo' 
1202-2 53 
1202-3 <lO 
1202-4 <lO 
1202-5 Cl0 
1202-6 cl0 
1202-7 <lO 
1202-8 Cl0 
1202-g <lO 
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/l - nanoliter per liter (parts per billion) 

Source: ESE, 1987. 
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Table B-2. Soil Gas Data For Building 1601. 

______-----___--_--_---------------------------------- 

Sam&e ID TCE* (rig/l)+ 
_--__---- ------------ 

1601-l <lO 
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 Cl0 
1601-11 <lO 
1601-12 2630 
1601-13 10 
1601-14 cl0 
1601-15 <lO 

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

I - - - -  ------------------------------ 
Note: * TCE = Trichloroethene 

+ -ml/l - 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/l)+ 
-------em ~~~~-~~~--~- 

1502-l 16 
1502-2 33 
1502-3 13 
1502-4 16 
1502-5 30 
1502-6 <lO 
1502-7 10 
1502-8 13 
1502-g 14 
1502-10 15 
1502-11 <lO 

1602-l 29 
1602-2 10 
1602-3 53 

-----___--------__------------------------------------ 

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

. . 
Source: ESE, 1987. 
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Table B-4. Soil Gas Data For Buildings 1300 and 1100. 

Sample ID TCE* (nl/l)+ 
--------- ----e------m 

1300-l 295 
1300-2 -40 

1100-l <lO 
1100-2 <lO 
1100-3 10 
1100-4 <lO 
1100-S 152 
1100-6 <lO 
1100-7 <lO 
1100-8 40 
1100-g '<lOOO 
1100-10 c2000 

-_-_-------------------------------------------------- 

Note: * TCE - Trichloroethene 
+ nl/l - 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/l)+ 
--------- m----e---m-- 

915-1 <lO 
915-2 <lO 
915-3 40 
915-4 <lO 

__------m------ --_____------------_________________I__ 

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

Source: ESE, 1987. 

B-S 
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Table B-6. Soil Gas Data For Buildings 1709 and 1710. 

Sample ID TCE* (nl/l)+ 
--------- *----------- 

1709-l cl0 
1709-2 35 
1709-3 53000 
1709-4 Cl0 
1709-5 Cl0 
1709-6 <lO 
1709-7 Cl00 
1709-8 Cl0 
1709-g <lOOO 
1709-10 <lO 
1709-11 <lO 
1709-12 cl0 
1709-13 cl0 
1709-14 Cl0 
1709-15 <lO 

1710-l <lO 
1710-2 <lOOO 
1710-3 <lo 
1710-4 <lO 
1710-5 <lOOO 
1710-6 <lOOO 
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/l)+ 
--ew----m -----e---e-- 

1300-l 295 
1300-2 Cl0 
1300-3 cl0 
1300-4 <lO 
1300-5 <lO 
1300-6 <lO 
1300-7 46 
1300-8 404 

1302-l Cl0 
1302-2 1250 
1302-3 Cl0 
1302-4 25 

1101-l <lO 
1101-2 <lo 
1101-3 <lO 

1102-l 442 
1102-2 40 
1102-3 <lo 
1102-4 800 

---_---_----_----------------------------------------- 
Note: * TCE - Trichloroethene 

+ nl/l - nanoliter per liter (parts per billion) 

Source: ESE, 1987. 

B-7 



Table B-8. Soil Gas Data For Storage Lot 201. 

Sample ID TCE* (nl/l)+ 
m--e--mm- ---------r-- 

201/-l <lo 
201-2 <lo 
201-3 <lo 
201-4 Cl0 
201-5 <lo 
201-6 <lo 
201-7 Cl0 
201-8 <lo 
201-g 250 
201-10 <lo 
201-11 <lo 
201-12 <lo 
201-13 <lo 
201-14 <lo 
201-15 <lo 
201-16 <lo 
201-17 <lo 
201-18 <lo 
201-19 Cl0 
201-20 <lo 
201-21 <lo 
201-22 <lo 
201-23 <lo 
201-24 <lo 
201-25 <lO 
201-26 cl0 
201-27 40 
201-28 <lo 
201-29 <lo 
201-30 <lo 
201-31 <lO 
201-32 <lo 
201-33 <lo 
201-34 -do 
201-35 cl0 
201-36 cl0 
201-37 -do 
201-38 13 

_------_-____-----_----------------------------------- 

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

Source: ESE, 1987. 

B-8 
. ..-..~-__- ..-. --.-- -..... ~_____._. 





r 

ESE 
P. 0. Box ESE 

GAINESVILLE. FL 32602 
(904) 332.3318 

SHEET NO. OF 

M* smH/? CALCULATED BY DATE 1s /a??@.. 

CHECKED BY DATE 

CC., c /i/07- 777 <t9#/! 



SH
EE

T 
N

O
. 

C
AL

C
U

LA
TE

D
BY

 

CH
EC

KE
D 

B
Y

 
D

AT
E 

... 
‘3,

 
....

....
....

. 
..- 

....
....

....
.. 

_ 

....
.. 

....
 

....
. 

....
.. 

... 

....
.. 

....
... 



ESE 
P. 0. Box ESE 

GAINESVILLE. FL 32602 
(904) 3324318 



. 
4’ 

E
S

E
 

P
. 

0.
 

B
ox

 
E

S
E

 
G

A
IN

E
S

V
IL

LE
. 

FL
 3

26
02

 
(9

04
)3

32
-3

31
8 

JO
B 

SH
EE

T 
N

O
. 

O
F 

C
AL

C
U

LA
TE

D
 

BY
a 

- 
gm

h%
‘f 

D
A

TE
-&

 
Zd

& 

CH
EC

KE
D 

B
Y

 
D

AT
E 

. . 

., 
_ 

_ 
._

 
., 

. 
_ 

. 
.._

 .._
 .._

...
. . 

.._
. 



/xq- 3g 
JOB 

ESE SHEET NO. 

P. 0. Box ESE 
GAltW~LlElEF~~602 

CALCULATED BY 

. CHECKED BY DATE 

SCALE 

. _ ,. . 

‘. 

. 

‘... .. “...““.‘-““‘.’ 

., ._ _ _ 

._,...,.. ..,... _. 

” 

. _. _ 

.-. ._ .._................._........... .._ 

_ ._. -. _... 

_-.. .-. 

_ ..---._.._....-. - -.... 

., ._ ._ _ ..-.. .-... ._ .._ ..,” .._._.._. -._ ._ 

., _ ,. . ..- ., _ _ ., ._. _. .- ._. ..“. 

_. .._...... ..- _- .._ ..-. 

,. ,. ,, _ ,_. _ .._ ..: ._ ..,. /&?.& -/I . ..-. ._ 

._ . ._ . - . 

,, ,_.. ..-. .._ . ,. ._.. _... .._ _ ..-.. ._. _. 

.._ .._, ,.. ._. _.. .,. . ..,. _......._....,..... .,. .._.... -. . .._..........-.... 

_ _, _ _ _ ,, _ . . 

_ 

._.... _. - . ,._ ..,. ,.... .._. _,.,. ..-.. - 

._. _ ,, _. .” ,,.. ,........-....... .^.. . ..” .^ ..,.. _ .._. .._,_..,I__.,..,,, _ ..,. ..,..... ....,..I. ._. .._-... “.. .._... 

_ _ _ ._ _ _ _ . _ ., _ _., ,... . .._ .._ .._.. _ .” _ .._ 

_ _ _ ._ _ _ ,. _ * - - - ., _ . .,-... _ ..-... 



ESE SHEET NO. OF 

P. 0. Box ESE 
GAINESVILLE. FL 32602 

(904) 332.3318 

CALCULATED BY * . -4 d&+ DATE-+&+& 

CHECKED BY DATE 

CC.8 c 

i 

: 
‘; 

. 

1./h?-s.. ..,,, .,. .-. ..-.. 

. _ 

_ ,.. ,.,_ ., . _ . _ _ _ 



ESE 
P. 0. Box ESE 

GAINESVILLE. FL 32602 
(904) 332.3318 

SHEET NO. OF 

CHECKED BY DATE 

.> 
I 

_ 

. 

_ _ .._... _.. ,. 

,. ..-. 



ESE 
P. 0. Box ESE 

GAINESVILLE. FL 32602 
(904) 3324318 

SHEET NO. OF 

CALCULATED BY fl. -*A DATE 

CHECKED BY /b/& / DATE 

..- -.. .._^. : ._ .,_._., ..,,,... .,_ .,,. .., _,.. .,.....,...,,..... ,. 

.._...........-.............-. . ..I ..-_.........-..-..- _ . .._......._..............” . .._ ..-...-.. 
I_ ._. -. 

__._....._.___._,._” .__._,_ _........ ._ .-. . ._.. . .._ 

mwnaN~L~L.aal C-8 
_ . . --. --mm-__. . . ._- . -- ..-- - .-..- -_ 



JOB 

ESE SHEET NO. OF 

P. 0. Box ESE 
GAINESVILLE. FL 32602 

(904)332-3318 

CALCULATED BY.-- DATE 

C”ECKED %-2+&&m DATE 

SCALE 

._ .  

. . _  

. . _  

._ .  

- .  

_ . . .  

_ . .  

“ . .  

- . .  

.  

. - .  

- .  

. _ .  

. _ .  

, . .  

d 

NC8A7ZSbI~LLIILIIWL c-9 
_. _- - .-- -._-. e._. -_.-~- 



ESE 
P. 0. Box ESE 

GAINESVILLE, FL 32602 
(904)332-331% 

SHE!3 NO. OF- 

CHECKED BY DATE 

SCALE 



ESE 
P. 0. Box ESE 

GAMSV&E~LE~~602 
. 

JOB 

SHEET NO. 

CALCULATED BY 

CHECKED BY DATE 



ESE 
P. 0. Box ESE 

GAINESVILLE. FL 32602 
_ (904) 33203318 

SHEET HO. - OF 

CALCULATEDBY mE* 

CHECKED BY DAT/ 



ESE SHEET NO. OF 

: 
P. 0. Box ESE 

GAINESVILLE. FL 32602 
(904)332-3318 

CALCULATEDIY DATE 

CHECKED BY DATE 



t 
N 

.._ 

-  -’ ‘-- 8 

.  .  .  .  _ 

. . 

_. ._ 
Li 

;t-. ..- y. ,,‘T-z.j . - _ _. . _ __ .-.-h < .- 

/ : ..r ..-. -...__ r 

Ygi: 

.-.&q\ .- _. 
-a 

_ _ __ 
..- --. _.. . .___-. _._, ,. : _ i ‘. 

r 3’ 44 
. . 
/ _ _ 1. / f 

” 

c-14 



i 

4J3-7 

C-15 



CALCULATED 81 DATE + /v;k 

DATE 

kr;t;oX : 

j 

913-13 

- 

, 

7’ 

.:. .I- 

a 

is C’ 
bdljr;- 

-Jci _ 

4x 
0 qt34i - . _ .._ 

,t - _ . 

72’ - 



C-LEJEUNE.2/HPIAAPPC.l 
05/24/88 

SOIL GAS ANALYSIS PROCEDURE 

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

analysis procedure. . 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

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 Vl, 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 Tedlar@ bags. 

Begin with liquid standards [3 to 5 microliters (uL)] and a high 

concentration [l,OOO 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 

Tedlar@ bag with a Scott@ can standard added directly to it; run 

this in the "sample in" port. Scott@ standard gases prepared in 

this manner may be diluted in ultra-zero air for more dilute 

standards. 

c-17 



8. 

9. 

C-LEJEUNE.2/HP.IAAPPC.2 
05/24/88 

Check for carryover and contamination by running a sample of 

ultra-zero air in a Tedlar* bag, especially after any high 

values have been detected. Initial runs of suspect samples 

should be run at the O.l.-second minimum sampling time to avpid 

column saturation. 

Run repetitive samples for reliability of data, if required. 

The checklist for the soil gas analysis procedure included the following 

supplies and equipment: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

One-eighth-inch Teflon@ tubing; 

Desiccator with through-the-wall tubing and valve (spare valves 

in case of contamination); 

Sampling pump (12-volt direct current); 

Tedlar* bags (enough for one for each sample with extras); 

Standards in Tedlar@ bags [l liter (L) should be enough for one 

&y's samples, with various concentrations or the material to 

make them]; 

Ultra-zero air in Tedlar* bags (have about six of these per day 

ready for contamination checks and preparing standards); 

Photovac" with spare columns, battery pack, alternating-current 

line, 12-volt converter line, flowmeter, extra pens, and paper; 

and 

For extended sampling time (i.e., more than 1 day), a source of 

ultra-zero air, pure liquid standards, charger for sampling 

c-18 
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Minorsa6in 

Baain Cod0 
Header Ent GW-1 Eat.-- 
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Nearest Town: #p,c 

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

2. OWNER I / /2/G&U 

4.,TOTAL DEPTH d c ’ CUTTINGS COLLECTED @&s q No 

5. DOES WELL REPLACE EXISTING WELL? 0 Yes ~No 

6. STATIC WATER LEVEL: do4 rq >T. 0 above ;OP OF CASING. 

TOP OF CASING IS apTa FT. AEPObVB:O?4ND SURFACE. 

7. YIELD (gvm): 

8. WATER ZONES (devthl: 

METHOD OF TEST 

9. CHLORINATION: Type Amount 

10. CASING: 
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From To -Ft. -- 
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From To- Ft. in in. 

From To- Ft. - in in- 
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County: ofls/aw 
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I OCATION SKFTCH 
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14. REMARKS: .- 

I DO HEREBY CERTIFY THAT THiS WELL WAS CONS&JCTED’iN ACCORDANCEMTd 1’5 NCAC 2C. WELL CONSTRUCTION 
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. .‘, *. . - . i 

GW-1 Revised 11184 
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1 
I 

DRILLING CONTRACTOR u15 bl AL Cd ’ 

DRILLER REGISTRATION NUMBER ndm. STATE WELL CONS PERMm NUMBER: 
1. WELL LOCATION: 

Nearest Town: County: 

(Road. Community, or Subdivision and Lot No.1 

2. OWNER iJ.5. Iv at/c/ 

3. DATE DRILLED .$$)zzLu~~O~~~~,~ 

4. JOTAL DEPTH CX 

5. DOES WELL REPLACE EXISTING WELL? 0 Yes ~No 

6. STATIC WATER LEVEL:/=, FT. 0 above TOP OF CASING. 

TOF OF CASING IS d ’ h?a FT. AB %%%ND SURFACE. 

Depth DRILLING LOG 

7. YIELD (gPmI: METHOD OF TEST 

6. WATER ZONES (depth]: 

9. CHLORINATION: Twe Amount . 

10. CASING: 

From ?d ’ 5: 

Wall Thickness If additional soace is needed use back Of fGrm. 

LOCATION SKFTCH 

(Show direction and distance from at least two State Roads, 

\’ From To -Ft. or other map reference pointal -- 

From To -Ft. -- , . 
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.- 
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STANDARDS, AND THAT A COPY OF THIS RECORD YS BEEN PRqvlDED TO Tl+E ‘+i.L oT=y. . . 

-. - 1 . J I ‘,.’ 
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GW-1 ‘2nt.p 

WELL CONSlRUCllON RECORD 

I 1 

DRILLING CONTRACTOR 
STATE WELL CO 

DRILLER REGISTRATION 

1. WELL LOCATION: (Show sk tch of the location below) 

NearestTown: -3hcdseq */I& = /t/,c 

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

2. OWNER us hhw 

3. DATE DRILLED 4.,TOTAL DEPTH’ /3”‘7% USE OR:,, /n o*I :i&? 
4 

CUTTINGS COLLECTED mes 17 No 

5. DOES WELL REPLACE EXISTING WELL? q Yes BNo 

6. STATIC WATER LEVEL: /4 r / 7 FT. 0 above TOP OF CASING. 

TOP OF CASING IS ’ FT. A8%%?ND SURFACE. 

7. YIELD tgpm): METHOD OF TEST 

9. WATER ZONES [depth): 

9. CHLORINATION: Type Amount 

10. CASING: 
Wall Thickness 

Death Diameter or..WeightIFt. Material 

From’d ’ c To- SIC Ft.pd’(, /“, & 

From To -Ft. -- 

From To -Ft. -- 

11. GROUT: 
. Deem Material 

From de0 Toof, Ft. fi*(*& 

From-d@ 0 To-&o Ft. c/Q’;/ 

12. SCREEN: 
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Deem Otameter Slot Size Material 

From 

From 

To- Ft. in.- in. 

To- Ft. - in.- in- 

13. GRAVEL PACK: 

Depth Size Material 

From-3r 0 To-&&t. cou fl@ ‘&red 

county: 

Deem DRILLING LOG 

If additional soace is needed use back of form. 

LOCATfON SKFTCH 

(Show direction and distance from at least two State Roads. 
or other map reference points1 

From To- Ft., 

14. REMARKS: / / 
I DO HERESY CERTIFY THAT THIS WELL WAS CONSikUCTED IN.‘ACCORDANCE WITH-IS t&AC 2C. WELL CCNSTRUCTIOf4 
STANDARDS, AND THAT A COF’Y OF THIS RECORD fjAS SEEN PROWDEDTCTHEWEUOWNER., , . -. 

-. . 
I _-_ . , . . . c i 1. *_ . _  ̂ * h : 

SlGNATU?E OF CONTRACTOR OR AGENT DATE 

GW-1 Revised t f/94 Submit original to Division of Environmental Management and CODY to well owner. 
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. WELL CONSTRUCTION RECORD 
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DRILLING CONTRACTOR 1 0 TV fs L c, .kc . 
STATE WELL CON 

DRILLER REGISTRATION NUMBER PERMlT NUMBER: 

FOR OFFtCE USE ONLY 

Ouad No. 

Lat. 
Minor Basin 
Basin Code 
Header Ent. 

Serial No. 

Low. Pc- 

GW-1 Em.- 

1. WELL LOCATION: 

Nearest Town: County: 

(Road. Community, or Subdivision and Lot No.1 

2. OWNER \\E u 94 

ADDRESS r;,” fi 
L 

& 3 l ufiJ /I/, c 
[Street or Route No.1 

aQ,-uL 

3. DATE DRILLED /&&u~~D~~~rELT* 

4. TOTAL DEPTH 4 5 

/DOES WELL REPLACE EXISTING WELL? 0 Yes [acxlo 

6. STATIC WATER LEVEL: /g* % FT. 0 above TOP OF CASING, 

TOP OF CASING IS& ,c ’ FT. A%?:“L”AND SURFACE 

7. YIELD (gpm): METHOD OF TEST 

8. WATER ZONES (depth): 

9. CHLORINATION: Twe Amount 

10. CASING: 
Wall Thickness 

oepm 
+: F 

From fl.2 To ‘K&t. CI, 

Dia;e,tTr 

- 

From To -Ft. -- 

From To -Ft. -- 

I I .,GROUT: 
Depm Material 

From 000 ~0-20 Ft. CJ 

From-2’6 To -3* 0 Ft. <fs ‘;’ 

Memod 

Depth DRILLING LOG 

If additional space is needed use back of form. 

LOCATION SKFTCH 

(Show direction and distance from at least two State Roads. 
or other map reference Pointd 

12. SCREEN: 

Oepm Diameter Slot Size Material 

From< 0 To-Jf Ft. 2 ’ ’ in. 01 b( puc in .- 

Fram To- Ft. in.- in. 

From To- Ft. - in.- h- 

13. GRAVEL PACK: 

From To- Ft., 

14. REMARKS: 
I’ ,’ : 

I DO HEREBY CERTfFY THAT THIS WELL WAS CONS?RUCTEOilN 2C. WELL CONSTRUCTION 
STANDARDS. AN0 THAT A COPY OF THIS RECGREl HAS BEEN PRGVff+:TO E’tE 

- 
; 

GW-1 Revised 11184 
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Quad. No. Serial No. 

Lat. Long. Pc- 
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Header Ent. GW-1 Em.- 

DRILLING CONTRACTOR u&V I( urf ///A=3 co * 

DRILLER REGISTRATION NUMBER 
STATE WELL CONS 
PERMIT NUMBER: - WY - o/f// 

county: OnsL- 

(Road. Community, or Subdivision and Lot No.1 

2. OWNER /I s /vscrv 

ADDRESS .&&& 

Depth DRILLING LOG’ 

pnatiH Deqigtfon 

5. DOES WELL REPLACE EXISTING WELL? 0 Yes @f No c - 

6. STATIC WATER LEVEL:- FT. 0 above TOP OF CAStNG. 

TOP OF CASING I.SK FT. A%%%‘iND SURFACE. 

7. YIELD (goml: METHOD OF TEST 

8. WATER ZONES (cfeoth): 

9. CHLORINATION: Type AmOunt 

I 0. CASING: 
Wall Thickness 

oevm Diameter or. WeightlFt. Material 

From rJ ’ f To-.?.0 Ft. 2 ” puc ,krr 

From To -Ft. -- 

From To -Ft. -- 

11. GROUT: 
. Deem Material , Memod 

From 3r6 To-J’OFt. cTc&k 

. From -3*d To-FL.-, 

12. SCREEN: 

Deem Diameter Slot Size Material 

From-I. d in. of 01 in. r3bC To-d 5 Ft. 2 ” 

From To- Ft. in- in. 

From To- FL - in.- in- 

13. GRAVEL PACK: 

Depth Size Material 

It additional soace is needed use back of form. 
- 

LOCATION SKETCH 

(Show direction and distance from at least two State Roads. 
or omer ma0 reference points1 

From 

14. REMARKS: 

To- Ft. 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTE~ACCORDANCE WITH ‘15 NC& 2C. WELL CONSTRUCTION 
STANDARDS. AND THAT A COPY OF THIS RECORD HAS BTmOVtDED TD THE .WELL/Ow,NER//r- _ 

;;r I. ’ _* 
._, 8 . , . - 

./ L . L .‘.., .- 
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WELL CONSTRUCllON RECORD 

Lat. 
Minor Basin 

Basin Code 
Header M. 

LOne Pc- 

GW-1 ‘2ntm.p 

DRILLING CONTRACTOR ti L’ f  5 uf f  u’3 fi - t 

DRILLER REGISTRATION NUMBER @fi 
STATE WELl CON 
PERMIT NUMBER: 

1. WELL LOCATION: (S 

Nearest Town: 

(Road. Community, or Subdivision and Lot No.1 

/DOES WELL REPLACE EXJSTtN W LL? 0 Yes 0 No 

6. STATIC WATER LEVEL: /6/ Lv FT. k:;; TOP OF CASING. 

TOP OF CASING IS FT. ABOVE LAND SURFACE. 

DeDth DRILLING LOG 

7. YIELD tgoml: METHOD OF TEST - 

6. WATER ZONES (depth): 

9. CHLORINATION: We Amount - 

I 0. CASING: 

Deem 
Wall Thickness 

Diameter or. Weight/Ft. Material 
If additional space is needed use back Of form. 

- 

From **f To-$-c! Ft. 2 ” AC h ” 
LOCATION SKETCH 

[Show direction and distance from at least two State Roads, 

From To -Ft. or other map reference points1 -- 

From To -Ft. -- 

11. GROUT: 
c 

12. SCREEN: 

Depth Diameter Slot Size Material 

From -< 0 in O*Or in. J%c To-c?~’ Ft. 6L ” 

From To- Ft. in-- in. 

From To- Ft. in. .- in.- 

13. GRAVEL PACK: 

Depth Size Material 

From TO- Ft. 

t 4. REMARKS: . _ 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONi&JCTEO/IN 
STANDARDS. AND THAT A COPY OF MIS 

15 NCAC 2C. WELL CONSTRUClTON 
_ , , ,/ . . . 

GW-1 Revised 11164 
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WELL CONSTRUCTION RECORD 
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FOR OFFICE USE ONLY 

Ouad. No. Serial No. 

Lat. Long. PC- 

Minor Basin 

Basin Code 
Header Ent. GW-1 Em.- 

DRILLING CONTRACTOR /- IQ U 

DRILLER REGISTRATION NUMBER 

(4. 
STATE WELL CONS 
PERMIT NUMBER: 2237k- um- owl 

[Road. Community, or Subdiviston and Lot No.] 

2. OWNER c/s /zlRVr~ 

3. DATE DRILLED 

CUTTINGS COLLECTED MS 0 No 

5. DOES WELL REPLACE EXISTING WELL? 0 Yes PO 

6. STATIC WATER LEVEL: /u’22 FT. 0 above TOP OF CASING. 

TOP OF CASING IS ;3 r 2-0 FT. A%!?oGND SURFACE. 

DRILLING LOG 

7. YIELD (gprnh METHOD OF TEST _______ 

8. WATER ZONES [depth): 

9. CHLORINATION: Type Amount .- 

10. CASING: 
Wall Thickness 

If additional soace is needed use back of form. 

From fdl .? 

D;“,‘LI, 3 ,t.DianJ,r or. Wji Mp;i 
LOCATlON SKETCH 

(Show direction and distance from at Least ‘lwo State Roads, 

From To -Ft. or other map reference points1 -- . 

From To -Ft. -- 

I 1. GROUT: 
l Oeum Material Method 

From 5 3 
-1-l 

To- .-‘. b Ft. <‘?r-ir/\/ 

From -2 t d To -3 1 b Ft. c/o y 
I 

12. SCREEN: 

From To- Ft .- in.- in. 

From To- Ft. - in- h- 

13. GRAVEL PACK: 

Depth 

Fro/.3 ’ ti To-Jr ’ Ft. Size OR2 64 

Maternal 

From To- Ft. 

14. REMARKS 
/ ./ 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONtiRUCTED IN’ACCORDANCE WI ‘l&NCAC 2C. WELL CCNSlRUCTlON 

STANDARDS, AND THAT A COPY OF THIS RECCRD Hp.9 BEEN PROVfDED TD ?EWEU 
1. ,,‘. . ‘. 

. . , 
. . . _ _ ,I 

.- ’ 

GW-1 Revised 1 l/S4 
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WEU CONSTRUCTION RECORD 

Quad No. 

Lat. 
Mhor Basin 

Barin Code 
Header Ent. 

Serial No. 

Long PC- 

GW-1 Ent.- 

DRILLER REGISTRATION NUMBER PERMlf I+JMm: 

Nearest Town: 

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

2. OWNER (I.7 UDd 
ADDRESS 

~.,TOTAL DEPTH 2 5 r CUTTINGS COLLECTED 0Yes 0 No 

5. DOES WELL REPLACE EXISTING WELL? 0 Yes HO 

6. STATIC WATER LEVEL: FT. t&ip,‘w” TOP OF CASING, 

TOP OF CASING IS FT. ABOVE LAND SURFACE. 

7. YIELD (goml: METHOD OF TEST 

6. WATER ZONES (deothl: 

9. CHLORINATION: TYPO Amount 

10. CASING: 
Wall Thickness 

Deem Diameter 

From’d; r T; ,c d Ft. r;l ” 

From To -FL -- 

From To -Ft. -- 

I I. GROUT: 
. Deom Material , Method 

From J%O To-d*0 Ft. r/rylrM e 

From-2 r c, ~0-3dFt. c/++ 

12. SCREEN: 

Deem Diameter Slot Size Material 

From 53 To-GP Ft. b ‘I in.a in. (‘tic 

From TO- Ft. br.- in. 

From To- Ft. - in- h- 

13. GRAVEL PACK: 

Depth Size 

-From -3 ro To-d.r Ft. c/x/& 

MTerial 

a@@& 

From To- Ft., 

counly: 

Deem 

Froli- -. 

DRILLING LOG 

If additional space is needed use back of form. 

LOCATION SKFTCH 

(Show direction and distance from at least two State Roads, 
or other map reference points) 

r / 
I DO HEREBY CERTIFY THAT THIS WELL WAS COR.STRUCTEDliN ACC.tiRDANC% WIT I& NCAC 2C. WELL CONSTRUCTION 
STANDARDS, AND THAT A COPY DF THfS RECGRD,‘HAS BEEN pRoVtDEDrTC T~~~EWELL%JVNER. 

.‘, * ; ,. . . .., .. 
I , . --., 

S&A& OF CONTRACTOR OR AGENT 

-__ 

DATE 

GW-1 Revised 1 l/S4 Submit original to Division of Environmen,tal Management and copy to well owner. 

D-101 



NourHiAlxnlMDEPrsmarroPNAluRu NBOMCESA?QCouuyTy- 

wvIsKINoF~AL~~--A~sEcnoN 

P.O. 80X 27tM7 - RAUWlN.C. 27011. WON! CSlS) 7sJboa2 

WELL CONSTRUCTION RECORD 

FOR OFFICE USE ONLY 

Quad No. Serial No. 
Lat. 

Mnor Basin 

Ba8ln Code 
Header Ent. 

1. WELL LOCATION: 

Nearest Town: 

(Road. Community, or Subdivision and Lot No.) 
Deem DRILLING LOG 

2. OWNER /As /I/Q&4 

ADDRESS NC, /dy,:, . /;-, k.7 

4..TOTAL DEPTH ds: 7’ 0 No CUTTINGS COLLECTED %6ss 

5. DOES WELL REPLACE EXISTING WELL? 0 Yes MO 

6. STATIC WATER LEVEL: ‘cd-? FT. 0 above TOP OF CASING. 

TOP OF CASING ISdl FT. A&%!‘L\ND SURFACE. 

7. YIELD (gpml: 

8. WATER ZONES (depth): 

METHOD OF TEST 

9. CHLORINATION: Type Amount 

10. CASING: 
Wall Thickness 

Diameter or. Weight/Ft.- Material 

~~~~ z..r D;hy-ilFt. 2 ” .A ” 6%c 

From To -Ft. -- 

From To -FL -- 

11. GROUT: 
l Deem Material 

. From c-6 To-Jt d Ft. &c&*4 

Memod 

From ‘3 0 c/k y Tow’S~i) Ft. 

12. SCREEN: 

If additional soace is needed use back of form. 

LOCATION SKETCH 

‘(Show direction and distance from at least two State Roads, 
or other map reference Points) 

Deem DiaEet/e: Slot Size Material 

From-5 b Toed s”Ft d -- 

From 

From 

13. GRAVEL PACK: 

To- Ft .- in.- in. 

To- FL in. .-, h- 

From To .Ft., 

14. REMARKS: ,r. 
/ / / 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN’ACCORDANCE WlTHl5-:&AC 2C. WELL CONSTRUCTION 
STANDARDS, AND THAT A COPY OF THIS RECORD YS 8-N PROVIDED T TkB$’ WELL OWNER./’ ._ 

: ,.,#., * __, ‘,i f 

SIGNATURE OF CONTRACTOR OR AGENT . ‘O 

. . . . . 

DATE 

GW-1 Revised 11184 Submit original to Division of Environmental anagement and copy to well owner. 

D-102 



P.O. Box naat - RAEmuG. 27811. RKmE (ale) 73a-sooS 

EL1 CONSTRUCTION RECORD 

FOR OFFtCE USE ONLY 

Duad. No. 

Lat. 

Minor Basin 
Basin Code 
Header Ent. 

Serial No. 

Long. PC- 

GW-1 Ente- 

1. WELL LOCATION: (Show sketchpf the location below) 

Nearesl Town: ‘s;r /F@n u//. / 4.c. 

[Road. Community. or Subdivision and Lot No.1 

2. OWNER 
IJg &UC/ 

county: 

Depth DRILLING LOG 

3. DATE DRILLED 

CUTTINGS COLLECTED .L?fes 0 No 

5. DOES WELL REPLACE EXISTING WELL? [7 Yes &O 

6. STATIC WATER LEVEL: /d r 5?J FT. 0 above TOP OF CASING. 
. - 

TOP OF CASING IS 2’ h= FT. A=?‘&ND SURFACE. is 0 c- , 
r 

7. YIELD (gpm): 

9. WATER ZONES [depth): 

METHOD OF TEST 

9. CHLORINATION: Type Amount 

10. CASING: 
Wall Thickness 

Fr;m Ed, s ~;;t~r~ ,,.D;e;; or F;h;F Tea 

From To -Ft. -- 

-- 

Memod 

12. SCREEN: 

F rem To- Ft. in- - in. 

From TO- Ft. - in.- in.- 

13. GRAVEL PACK: 

Depth 

~~~~ -3 IO To-2 5 ‘Ft. (>:;d $:z! 

If additional space is needed use back of form. 

LOCATION SKFTCH 

[Show direction and distance from at least two State Roads. 
or other map reference points) “ 

From 

14. REMARKS: 

To- Ft.. 
*-- , 

/ 1” 
. I  

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH t5?& PCfWELL CONSTRUCTION 
STANDARDS, AM) THAT A COPY OF THIS RECORD HAS = PROVIDED TO THE WELL OWNER.‘-- : b- 

i ..,,’ . - - ._’ - 2’ .’ / ‘..’ -_ 

SlGNATUREwCCNTRA‘cTOR OR AGENT DATE 

GW-1 Revised 11184 Submlt original to Division of Environmental Management and copy to well owner. 

D-103 



Qa& M’. CCEJ -0Gds6-l.Ga - os/&/8g 

Nomn cAmLlNAoEP-OFNANRU -*K)couMI*pIDEvaQpLsyT 

onwtoNoFBMRQN*BYTUMANA--QlOClMWATW~ 
FOR OFFICE USE ONLY I 

.00X27087- RAUlW?LC.27111. pFK*E(919)733-6082 

WELL CONSlRUCTlON RECORD 

&ad No. 

Lat. 

Minor Bsdn 

Barin Code 

Header Ent. 

Serial No. 

LQW. Pc- 

GW-t !Ent. 

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

2. OWNER [.I b 1 1 & :J cl 

H- 
I 

ADDRESS r -fi il? 0 
7 

d E ‘J UC 
‘(Street Or Route NO.) 

3, DATE ,,R,LLED I”/? h~?ik USE O;‘;“,,, r/r&i?z: 
4. ,TOTAL DEPTH 2 = r ’ CUTTINGS COLLECTED w 0 No 

5. DOES WELL REPLACE EXISTING WELL? q Yes @‘No 

DRILLING LOG 

6. STATlC WATER LEVEL: 13. .57 FT. 0 above TOP OF CASING. 

TOP OF CASING IS a FT. As?!o;ND SURFACE. 

7. YIELD (gpml: METHOD OF TEST 

8. WATER ZONES [depth): p 

9. CHLORINATION: Type Amount 

10. CASING: 
Wall Thickness If additional soace is needed use back of form. 

_- From ‘A !? 

D;;tie5-, o Ft Dia~t~,~ or, yxh:Ft. fJ$ra 
LOCATION SKFTCH 

-. 

t 

[Show direction and distance from at least two State Roads. 

From To -Ft. -- or ‘other map reference points) 

From To -Ft. -- 

11. GROUT: 
c 

From u*U To-6’U I 

From ‘.J,O ’ To, 

12. SCREEN: 

Deem 

From -cto To-:aFt. s 

Frsm To- FI. in. in. 

From To- Ft. - in. - in- 

13. GRAVEL PACK: 

Depth 

Fro,,., -3, 0 To-d5 ‘Ft. 

Size 

’ - fio& 

Material if 

hO#?O 

From 

14. REMARKS: 

To- Ft., 

I DO HEREBY CERTIFY THAT THIS WELL WAS CdNSTRUCTEb IN ACCDRdANCE =CAC 2C. WELL CONSTRUCllON 
STANDARDS, AND THAT A COPY OF THIS RECd t4AS.y m’/lDED, TO;= WELL OWNER,. -i 

/ Lf .*I_ *’ .,‘.I r. 
- ” ‘- ‘. - \.“. \ 

-- 

-‘. 
Sl&ME OF CONTRACTOR OR AGENT DATE 

GW-1 Revised 1 l/94 Submit original to Division of Environmental Management and copy to well owner. 

D-104 



P.O. BOX 27027 - RMBlW.N.O.27W1, PtlOM (910) 722-60~ 

WELL CONSTRUCTION RECORD 

Oued No. 

Lat. 

Minor Beain 

Baain Code 

Header Ent. 

Serfal No. 

LonO Pc- 

GW-1 Ent.p 

Nearest Town: 

Depth 

5. DOES WELL REPLACE EXISTING WELL? 0 Yes Mi;o 

6. STATIC WATER LEVEL;) /a 70 FT. 0 above TOP OF CASING. 

TOP OF CASING IS d 1 70 FT. A%$‘,wAND SURFACE. 

7. YIELD (gpml: METHOD OF TEST 

8. ,WATER ZONES (depth): 

9. CHLORINATION: TYW Amount 

10. CASING: 
Wall Thickness If additional soace is needed use back of form. 

Depth 

Frorn+d( r 

Diamejyer or. Wetght/Ft. Material p 

To’aFt 2 x 
LOCATION SKETCH 

.- (Show direction and distance from at least two State Roads. 
From To -Ft. -- or other mat reference points) 

From To-Ft.- - - 

11. GROUT: / 

12. SCREEN: 

From To- Ft. -in.- in. 

From To- Ft. - in.- in- 

13. GRAVEL PACK: 

Depth 

From -St0 Toads ‘Ft. dF/rq 

Material 

a. ’ wuu! 

14. REMARKS: 
I 

I DO HEREBY CERTIFY THAT THIS WELL WAS COiSTRUCTED ,IN ACCdRDANC?E WlTH~GAC 2C. WELL CONSTRUCTION 
STANDARDS. AND THAT A COPY OF THLS RECORD ,pAS BEEN PROVIDED- TO TM, WELL .OWNER. , , \ 

.: /, . 

CF 
* : .( ‘_ - ‘2 ._ ,... 7 

StGNAiURE CONTRACTOR OR AGENT DATE 

GW-1 Revised ll/& Submit original to Division of Environmental Management and cooy to well owner. 

D-105 



NORTHCAROUNADEP-OFNATUUL REsQcIRcEs*N)c-W 

PMStONOFENv1Ro)IL(BcTu~--AlS?sticTMN 
FOR OFFICE USE ONLY 

P.O. BOX 27aa7 - RU.Et@,N.G 27611, RKM (918) 733dQa2 

ELL CONSTRUCTION RECORD 

Ouad No. 

Lat. 
Minor Basin 
Basin Code 

Header Ent. 

hial No. 

Long. PC- 

GW-1 ht.- 
J 

DRILLING CONTRACTOR uU\ s ut\ I\! nu \ 0 * 

DRILLER REGISTRATION NUMBER %I 
STATE WELL CONS 
PERMIT NUMBER: 

1. WELL LOCATION: (Show sk tch of the location below) 

NearestTown: Sac kSofl?/,ik -fi/c. 

(Road. Community. or Subdivision and Lot No.1 

2. OWNER tls auc/ 

4. *TOTAL DEPTH ass! CUTTINGS COLLECTED mes 0 No 

5. -DOES WELL REPLACE EXISTING WELL? 0 Yes MO 

6. STATIC WATER LEVEL: 1 a ’ 00 FT. 0 above. TOP OF CASING. 

TOP OF CASING IS sx FT. A&%l”?4ND SURFACE. 

7. YIELD (gpm): 

8. WATER ZONES (depth): 

METHOD OF TEST 

9. CHLORINATION: Type Amount 

10. CASING: 
Wall Thickness 

From ,d,sl D;~~~O Ft.Diage;)K or+JepFt. r; 

From To -Ft. -- 

From To -Ft. -- 

I I. GROUT: 
l Depth Material. Memod 

From ~5, t? 

From-2 ’ 0 

If additional space is needed use back of form. 

LOCATION SKFTCH 

[Show direction and distance from at least two Stale Roads. 
or other map reterence Points) 

12. SCREEN: 

Depth Diameter Slot Size Material 

From’s 0 
.- ( 

Tr d a -- 

Frsm To- Ft. in- in. 

From To- Ft. -- in. h- 

13. GRAVEL PACK: 

Depth Size Material 

From-$13 TO- 2s’ ‘Ft. c%&& SC? rf & 

From To Ft., 

14. REMARKS: 
r . 

I DO HEREBY CERTIFY THAT THIS WELL WAS/CONSTRU&D IN A~COFl0Al4Ciikk~~5 NCAC 2C. WELL CONSTRUCTION 
STANDARDS. AND THAT A COPY OF THIS RECm HAS BEEN moM0ED.m THE WELL OWNER 

-.. ,/FL/ *’ .’ J :‘;,: : ,..:. , - . . 

SIGNATURE DF CONTRACTOR OR AGEM DATE 

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

D-106 



P.O. 80x 27ea7 - RuaQnN& 27all. PmN2 calal 7aa4oaa 

L CONSTRUCTION RECORD 

DRILLING CONTRACTOR f-h (I f  5 

DRILLER REGISTRATION NUMBER 

1. WELL LOCATION: [Show sketch of the location below] 

Nearest Town: County: 

(Road. Community. or Subdivision and Lot No.1 

2. OWNER 0,s t, ” 

Deem 

7. YIELD (goml: METHOD OF TEST 

DRILLING LOG 

8. WATER ZONES tdeothf: 

9. CHLORINATION: Type Amount 

10. CASING: 
Wall Thickness If additional soace is needed use back of form. 

Deoth 
From fd ,s To.c-~ Ft,Dia;e:“: or.JigT. y$;; . LOCATION SKFTCH 

[Show direction and distance from at least two State Roads. 

From To -Ft. or omer mao reference Points) -- 

From To -Ft. -- 

Memod 

12. SCREEN: 

Deom Diameter Slot Size Material 

From - 5-’ 3 To-25 ’ Ft. 2” -- 

From To- Ft. in in. 

From To- Ft. - in in- 

13. GRAVEL PACK: 

Depth Size Material 

From -3fp TOW23 Gt. r&f<< df%* d’ 

From To- Ft., 

14. REMARKS: 

I DO HEREBY CERTIFY THAT THIS WELL WAS C ACCORDANCE WITH 15 NCAC 2C. WELL CONSTRUCTION 
STANDARDS. AND THAT A COPY OF THIS RECORY HAS BEEN 

\ %_’ ‘a ‘--, 

Sl- OF CONTRACTOR OR AGENT .’ DATE 

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

D-107 



Noun4cAuolmAoEPAflTYeSTOFNAnRuuE-ANoCOMMUWlPl- 

omstoNoF-Al.--c*KuN)yvATwsEcnoN 
FOR OFFICE USE ONLY 

P.O. Box 27es7 - RAlDQWl0.27~11.PHOM(81@) 7324022 Ouad No.- Sarial NO. 

!  
Lat. LOW. 

-WELL CONSTRUCTlON RECORD 
Mhor saein 
Barin Code 
Header Ent. GW-1 Ent.- 

DRUING CONTRACTOR 

:~&~~?#?!!?f! r - Lc/- ’ TFt.T,ON-0 ’ 
” 

1. WELL LOCATION: [ 

Nearest Town: 

tch of me location below1 

;, /I, , &CT 

(Road. Communrty. or Subdivision’and Lot No.) 

2. OWNER us MalJ4 

ADDRESS cb77In 

3. DATE DRILLED 10 

4.,TOTAL DEPTH ii?i-%i:::!i;;Tfi 

5. DOES WELL REPLACE EXISTING WELL? 0 Yes &fO 

6. STATIC WATER LEVEL: /c?j 2 / FT. 0 above TOP OF CASING, 

TOP OF CASING IS ti FT. A=!%ND SURFACE. 

7. YIELD (gem): 

8. WATER ZONES (depth): 

METHOD OF TEST 

9. CHLORINATION: Vve Amount 

10. CASING: 
Wall Thickness 

Diameter or. Weight/Ft. Material 

From 016 “Z’S’- b Ft. 7 ” ,k? ” PuC 
From To -Ft. -- 

From To -Ft. -- 

11. GROUT: 
b Depth Material , Memod 

county: on s AAJ- 
Depth 

From- To 

DRILLING LOG 

If additional soace is needed use back of form. 

LOCATION SKETCH 

(Show direction and distance from at least two State Roads, 
or other map reference Points1 

12. SCREEN: 

From To- Ft. in---- in. 

From To- Ft. - In. .- in- 

13. GRAVEL PACK: 

Depth 
-4 Ft. (--g;/ 

Material . . 

From-J’ 3 T;dv sd3 

From To Ft. 

I 4. REMARKS: -. 

I DO HEREBY CERTIFY THAT THIS WELL WAS NSTRUCTED IN 2C. WELL CONSTFfUCTlON 
STANDARDS, AND THAT A COPY OF THIS RECORD HAS SIZEhI i ..- -a 

\ \ . 

‘SItiTURE OF CONTRACTOR OR AGENT DATE 

GW-1 Revised 1 l/64 Submit original to Division of Environmental Management and copy to well owner. 

D-108 



NORTH oARDuMDEP~oFNATmALEsowoEaAm-DEIIELOek(BTT 

DMsloNoF-MMMQ)IBCT-OROUNMATW~ 

P.O. ROX 278S7 - ML6WN.O.27e11, PHOW (918) 733-6083 

LL CONSl7?UCTlON RECORD 

FOR OFFICE USE ONLY 

Ouad No. Serial No. 

Lat. Long. Pc- 
Minor smin 

Badn Code 

Header Ent, 

DRILLING CONTRACTOR 4 h u/q uplj /“n q- co ’ 

DRILLER REGISTRATION NUMBER hdm ' STATE WELL CONS 

u PERMIT NUMBER: 

1. WELL LOCATION: (Show s 

Nearest Town: 

3. DATE DRILLED .1///9/F USE OF WELL 

4. ,TOfAL DEPTH a 5, 5 ’ CUTTINGS COLLECTED @Yes q No 

5. DOES WELL REPLACE EXISTING WELL? 0 Yes & 7s- 45r<- 

6. STATIC WATER LEVEL: id’ u Lf FT. 0 above TOP OF CASING, 

TOP OF CASING IS a. FT. ARC&ND SURFACE. 

tc’ o - & z 

7. YIELD (gem): METHOD OF TEST - 

8. WATER ZONES (death): 

DRILLING LOG 

City or Ton 

9. CHLORINATION: Type Amount -, 

10. CASING: 
If additional soace is needed use back Of form. 

LOCATION SKETCH 

. . (Show direction and distance from at least two State Roads, 

From To -Ft. or other mao reference points) -- 

From To-.-- - 

I l.,GROUT: 

From ‘ora 

Depth 

To-2 0 ‘; $;;” Method 

From - To’30::. cE’;/ 

see c.$ (r- 5) 

12. SCREEN: 

From 

From 

13. GRAVEL PACK: 

To- Ft. in.- in. 

To- Ft. - in. in---- 

. 

/ / 
I DO HERESY CERTIFY THAT THIS WELL WASCONSTRUCTED IN ACCORDANCE&ffTH 15 NCAC 2C. WELL CONSTRUCTION 
STANDARDS, AND THAT A COPY ff MIS RECORD HAS SEER #IoM)ED.‘XO THE 

- ,‘,I,,’ ‘,f 

&NATURE OF CONTRACTOR OR AGENT . DATE 

GW-1 Revised 11184 Submit original to Division of Environmental Management and cooy lo well owner. 

D-109 



P.O. BOX 27 W7 - RAEIGWLO. 27011. PHOW (910) 7224Od 

.! 

LL CONSTRUCTION RECORD 

Nearest Town: county: 

(Road. Commumt . or S and Lot No.1 
Depth 

2. OWNER 02 d”p 

ivision 

Q u4 frlG-hTe- 

ADDRESS cQm# &J-~ /I/ --. - -- c I*S- 94 
I (Strec It or Route N 

State 

3. DATE DRILLED 

4.JOTAL DEPTH 

.L.LAl~~rxw~Fw~TED ~w q No 
, 

5. DOES WELL REPLACE EXISTING WELL? 0 Yes IB?do m a,c 

6. STATIC WATER LEVEL: /I/ aa FT. 0 above TOP OF CASING. &cl ‘& A- 

TOP OF CASING IS 3/+- FT. A%%%ND SURFACE. ’ 

7. YIELD [gpml: 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. 

._ From.?&*-’ To _ -yf? Ft. ,i? 

Diame;? or.r;;Ft. MBr& K 
ATION SKETCH 

(Show direction and distance from at least two State Roads, 

From To -Ft. or other map reference Points1 -- 

From To -Ft. -- 

1 l.,GROUT: 
Depth Material , Method 

From ata To-?f 3 Ft. 

From- 2’ 0 

&~i+ 

Tog$‘~ Ft. Y 

DRILLING LOG 

12. SCREEN: 

Depth Diameter Slot Size Material 

From -5 3 To -&‘;t. Z ” in.ae d/in. RC 
F ram To- Ft. in- in. 

From To- Ft. - ih- .tl - 

13. GRAVEL PACK: 

Depth 

Fro,.,, - 3 to TO-25 :t. (00:;; 
Material ,,, 

i$G fla 
From To- Ft., 

I 4. REMARKS: 

I DO HEREBY CERTIFY THAT THIS WELL WAS;ONSTRUCTED IN 15 NCAC 2C. WELL CONSTRUCTION 
STANDARDS, AND THAT A CCPY OF THtS WC? HAS BEEN!pRov(DED ‘cC..T= WEU: yf$R. 

,i.. -’ I .:‘. : ,i )_ .-_ 
- - ../;.- a- -, -a. ;’ 

SlGNATtJRE OF CCNTRACTGR OR AGENT ’ DATE 

GW-1 Revised 1 l/B4 Submit original to Division ot Environmental Management and copy to well owner. . 

D-110 



LL CONSTRUCTION RECORD 

FOR OFFICE USE ONLY 

Ouad. No. 

Lat. 

Ml Basin 
Basin Coda 
Header Ent. . 

Serial No. 

LOW Pc- 

GW-1 Ed-. 

Nearest Town: 

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

2. OWNER 

ADDRESS 

3. ,,ATE DR,LLED ;;,-+%6 “SE OstELL #,,,q:&; 
4,JOTAL DEPTH zc 5 CUTTINGS COLLECTED @%s 0 NO 

5. DOES WELL REPLACE EXISTING WELL? 0 Yes MO 

6. STATlC WATER LEVEL: I/#66 FT. 0 above TOP OF CASING. 

TOP OF CASING IS or m FT. A%%?%ND SURFACE. 

7. YIELD (gpm> 

a. WATER ZONES [deem): 

METHOD OF TEST 

DRILLING LOG 

9. CHLORINATION: Type Amount 

10. CASING: 
Wall Thickness If additional soace is needed use back of form. 

ATION SKETCH 

(Show direction and distance from at least twd State Roads. 

From To -Ft. or other map reference DOintS) -- 

From To -Ft. -- 

11. GROUT: 
4 Deorn Material ., Memod 

From Q&- :c$$$-::: 

From- 

12. SCREEN: 

From To- .- Ft in.- in. 

From TO- Ft. in.- in- 

13. GRAVEL PACK: 

From 

14. REMARKS: 

To- Ft. 

/ I’- 
/ / , / 

I ~0 HEREBY CERTIFY THAT THIS WELL WAS ~ONSTRUCTEDF; ACCORDANCE.WITH.~ &AC 2c. WELL CONSTRUCTION 
STANDARDS, AND THAT A COPY OF THLS RECqD HAS SEEN pdoVfD= TO:IwE ,WSLL OWNjSR. 

‘1 -,* ,/ .’ I !  \_ .’ “-,T 2,’ . _. ‘, LJ ._ , .,,*,. , ‘,-*. ‘: 

StGNATME OF CONTRACTOR OR AGENT DATE 

GW-1 Revised 11124 Submit original to Division of Environmental Management and copy to well owner. 

D-111 



LL CONSTRUCTION RECORD 

a ‘< Lb, /$&cl G . DRILLING CONTRACTOR I .Wf 

DRILLER REGISTRATION NUMBER 

I 

STATE WELL CONS 
PERMIT NUMBER: 

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

Nearest Town: Tu kS&/& &G. 

(Road. Community. or Subdivision and Lot No.1 

2. OWNER 

?tiP.ld 
(Street or ioute No.] 

r?lf 
- - 

5. DOES WELL REPLACE EXlSTlNd WELL? 17 Yes 8-mo 

6. STATIC WATER LEVEL: (368 FT. 0 above TOP OF CASING. 

TOP OF CASING IS.-. FT. A=piND SURFACE. 

7. YIELD (gpmj: 

8. WATER ZONES (depth): 

METHOD OF TEST 

9. CHLORINATION: Type Amount 

10. CASING: 
Wall Thickness 

Diameter or, W ight/Ft. Material 

~~~~~~ VT “;;&, Ft. &i” k ” .+c 

From To -Ft. -- 

From To -Ft. -- 

1 1 .,GROUT: 
Deottl Material 

/ 
Memod 

From Ora To-3 4 d Ft. [mfl H 

From- ’ -0 To ‘jOo Ft. c/G? 

12. SCREEN: 

From 

From 

From 

13. GRAVEL PACK: 

To- Ft. in- in. 

To- Ft. - in. h- 

From To- Ft. 

Depth DRILLING LOG 

r Jo~atlgnQescri 
%, /.lt P ,& 

If additional soace is needed use back of form. 

LOCATION SKETCH 
!Show direction and distance tram at least two State Roads. 
or other map reference points) 

14. REMARKS: /. 

I DO HERESY CERTIFY THAT THIS WELL WAS CONSTRUCTED 
STANDARDS, AND THAT A COPY OF THtS RfX 

I .__ , v i- j,i~~-*:~ _ . /,.,, \I--- . 

&&UFtE OF CONTRACTOR OFI AGENT , .’ DATE 

GW-1 Revised 1 l/84 Submit original to Division of Environme&l’Management and copy to well owner. 

D-j.12 



NORTNCAROUNA~~OPNATLRK- ANocouuHlplDEw- 

oMaloNoF~~--QIouKmATw~ 
FOR OFFICE USE ONLY 

P.O. 20X 27a87 - Rw(+LKO.27211. PIlOW (910) 722-2022 Ouad. No. Serial No. 

kONSTR”CTION RECORD 

Lat. Low. Pc- 
Minor Basin 
Basin Code 
Header Ent. GW-1 Em.- 

DRILLING CONTRACTOR alis 3 
/ ’ 

/I* /AU / # 
d 

DRILLER REGISTRATION NUMBER 
STATE WELL CONS 

cl 
PERMIT NUMBER: w 8 F!x- cum -6/Y/ 

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

Nearest Town: at&$$#q;,;f(:;s. c. county: 

(Road. Community, or Subdivision and Lot No.1 

2. OWNER us f&b$J 

AOORESS 

6. STATIC WATER LEVEL: _ 8 ’ / CfFT. 0 above TOP OF CASING. 

TOP OF CASING IS Lb wq FT. A%z’??ANO SURFACE. 

Depth DRILLING LOG 

7. YIELD (gpm): METHOD OF TEST -. 

8. WATER ZONES (detxh): 

9. CHLORINATION: TYIM Amount 

10. CASING: 
Wall Thickness If additional soace is needed use back of form. 

From,d, q LOCATION SKFTCH 

(Show direction and distance from at least two State Roads, 

From To -Ft. -- or other map reference points) 

From To -Ft. -- 

1 1 .,GROUT: 
Deem Material _. Memod 

12. SCREEN: 

From To- Ft. -in.- - in. 

From To- Ft. in. in-- 

13. GRAVEL PACK: 

14. REMARKS: 
/ 

I DO HEREBY CERTIFY THAT THIS WELL WAS COHSTRUCTED IN~~CCCRDAMCE~&.i;5 NCAC 2C. WELL CONSTRUCTlON 
STANDARDS, AND THAT A COPY OF THIS RECORD :HAS SEEN PROvtDED TO J& WELL OWNER I 

,’ L - I i. .I -;. -,, ,/, y ‘,- _ - h , .,.I , ‘. _ 

SltiTURE OF CONTRACTOR OR AGi+N-i DATE 

GW-1 Revised lt/S4 Submit original to Division of Environmental Management and copy to well owner. 
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WELL CONSTRUCTION RECORD 

DRlLLlNG CONTRACTOR 
STATE WELL CO 

DRILLER REGISTRATION NUMB- 

FOR OFFlCE USE ONLY 

Quad No. 

Lat. 

Minor Baein 

Bnrin Coda 

Header Ent. 

Serial No. 

Long Pc- 

GW-1 Ea.- 

Nearest Town: County: 

DRILLING LOG 

7. YIELD (porn): METHOD OF TEST - 

8. WATER ZONES [depth): ~ 

9. CHLORINATION: TW Amount .- 

10. CASING: 
Wall Thickness If additional soace is needed use back of fcxm. 

._ 

0;;tI~ 5,0 ,,.Di;e;y oJfY$Y Zen - 
ATION SKETCH 

(Show direction and distance from at least two State Roads, 

From To -Ft. or other map reference points1 -- 

From To -FL -- 

I 1. GROUT: 
. Depth Material 

From or0 ToyaFt. 

Fro,,,- 7, 0 To -3C% c Ft.- 

Method 

12. SCREEN: 

Dem _ Diameter Slot Size Material 

From 

From 

13. GRAVEL PACK: 

To- Ft. in. ,- in. 

To- Ft. - in.- h- 

Depth Size Material 

From v 3’ 5, TO,-- -zrFt. &de &?4’d 

From To- Ft. 

14. REMARKS: ,/” 

I DO HEREBY CERTIFY THAT THIS WELL WAS ‘bNSTRUC.;;ED IN AC dkOANC 
STANDARDS, AND THAT A COPY OF THfS REC ox ;D HAS BEENJ’R?VID 

a 

’ * 

&*H 15 NCAC 2C. W:L; CONS”““” 
,JC THE W#,CWf’=. 

.” L_ ’ . . ’ t )‘?;’ ‘.,J’.\. ..-. _ .x - .,-- 

“Sl6ffTURE OF CONTFiACTOR OR AGENT ‘DATE L 

GW-1 Revised llf94 Submit original to Division of Envirc@ental Management and copy to well owner. 
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tmurHomoLlNAoEP~oFNATlRu-AK)COUYllCPlDEVaOCUeCT 

oM2loNoP-MMANABBcI-QKxlowATwuEcnoN 

P.O. BOX 27ea7 - RMElWN.0.27211. RloNE (010) 7- 

WELL CONSTRUCTION RECORD 

FOR OFFICE USE ONLY . 

ouad. No. Serial. No. 

Lat. 
Mlncr Basin 

Baein Code 
Header Ent. GW-1 I%.- 

1. WELL LOCATION: 

Nearest Town: 

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

2. OWNER us /uauc/ 

ADDRESS q mCSF%i6r Route N@grqr $73 9j 5, :;.A Jh % 2” { i ;( ,a I’, 

3. DATE DRILLED 

4./OTAL DEPTH CUTTINGS COLLECTED &&es 0 No .’ 

5. DOES WELL REPLACE EXISTING WELL? a Yes 6% 

6. STATIC WATER LEVEL: 81 /? FT. j&bpovw” TOP OF CASING. . 

TOP OF CASING IS & a FT. ABOVE LAND SURFACE 

7. YIELD [goml: METHOD OF TEST - 

6. WATER ZONES (deoth): .~ 

9. CHLORINATION: Type Amount - 

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

Diameter or. W rght/Ft. 

_ F,-omJd, s’ “tys b Ft. 2 ” 
t 

Matenal 

/‘o(: /k h 
LOCATION SKFTCH 

(Show direction and distance from at least two State Roads. 

From To -Ft. or other map reference points) -- 

From To -Ft. -- 

11. GROUT: 
l Material Memod 

12. SCREEN: 

From 

Fram 

From 

13. GRAVEL PACK: 

To- Ff. in- in. 

To- Ft. - in.- in- 

From To- FL, 

14. REMARKS: - 

I DO HEREBY CERTIFY THAT THIS WELL WAS C 2C. WELL CONSTRUCTION 
STANDARDS, AND THAT A COPY OF THtS “9”/” HAS BEEN “OVtDED TO ,Tt+E wEu/OWNER. 

‘- 
r .’ 1 

-%&AlbRE OF 

) _ I :.i. / ’ ‘ _: i- 

CONTRACTOR ‘OR AGENT ,,I 

-~ ,.,/“, \ -.- 

DATE’ 

GW-1 Revised 1 l/84 Submit original to Division of Environmental Management and copy to well owner. 
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7 - RALEWMC 27’311. PHQNE (810) 7M 

FOR OFFICE USE ONLY 

Ouad No. 

Lat. 
Minor Badn 

Serial No. 

Low. PC- 

Baain Code 
Header Ent GW-1 ht.- 

DRILLING CONTRACTOR 
STATE ‘A&u, CONS 

DRILLER REGISTRATION NUMBER PERMK NUMBER: 

1. WELL LOCATION: (Show sketch of me loaa ‘on below) 

Nearest Town: Srksond, f , /t/ f c county: 

Depth DRILLING LOG 
(Road. Communitv. or Subdivision and Lot No.1 

2. OWNER 

ADDRESS 

5. DOES WELL REPLACE EXISTING WELL? 0 YaS !&o 

6. STATIC WATER LEVEL: /lf 0 8 FT. 0 above TOP OF CASING. 

a ’ .a FT. Az%fot?ND SURFACE TOP OF CASING IS 

7. YIELD (gpm): METHOD OF TEST - 

6. WATER ZONES (depth): ,~ 

9. CHLORINATION: Type Amount - 

I 0. CASING: 
Wall Thick.k;;s 

__ Fromfd4 g To / 

Daoth_~C)Ft,Dia~p~W& /, . xk 
If additional space is needed use back Of form. 

- 
I ~OCATfON SKETCH 

(Show direction and distance from at least two State Roads. 

From To -Ft. or omer map reference points1 -- 

From To -Ft. -- 

t t .,GAOUT: 
Depm Method 

A A 
From ur” TOd -zI 0 Ft. c-b$t?k 

Fro,.,, *<I 0 To%d Ft ( ,’ Qy P .- 

12. SCREEN: 

From 

From 

13. GRAVEL PACK: 

To- Ft. in- in. 

To- Ft. ~ i-I.- .h - 

From 

14. REMARKS: 

I DO HEREBY CERTIFY THAT THIS WELL WAS &ONSTFtUCTEU’IN ACCCRDANCE WITii ,t’5+lCAC 2C. WELL CONSTRUCTION 
STANDARDS. AND THAT A. COPY OF ?HtS RECORD HAS BEER FRCV- TOT, y OWNER.. ;,. 

/! ’ : ;./; _, ; ,. ,, .- 
.c , __ _ 

‘sIo);(ATuRE Of CONFRACTOR OR AGENT , .’ DATE 

GW-1 Revised 11164 Submit original to Division of Environmental Management and copy to well owner. 



itan - nhmau4.c. 2nii. puoe csia 722-2002 

EL1 CONSTRUCTION RECORD satin Code < 
Header Ent. GW-l EM.- 

. 
DRILLING CONTRACTOR UQ c/ f  c uff //f*,a u ’ 

STATE WELL CONS ‘in4 
DRILLER REGISTRATION NUMBER PERMIT NUMBER: - o&s-wm- 8/Y/ 

Nearest Town: 

Death DRILLING LOG 

5. DOES WELL REPLACE 0 Yes -0 

6. STATIC WATER LEVEL: FT. g”,p,s TOP OF CASING. 

TOP OF CASING IS FT. ABOVE LAND SURFACE. 

7. YIELD tgpm): METHOD OF TEST - 

8. WATER ZONES [depth): .~. 

9. CHLORINATION: Type Amount - 

10. CASING: 
Wall Thickness tf additional scace is needed use back of fcrm. 

. . From + 2 r TTo 

DectL53Ft Diyt:; or. ;fJgF Mp;k w 
ATION SKFT & 

-. [Show direction and distance from at least two State Roads, 

From To - Ft. \’ - - or other map reference points1 

From To -Ft. -- 

11. GROUT: 
t 

: ; ; ;  $0” “;% l d Ft. 6:::k MeMod 

, To-&&t. c/*‘;’ 

12. SCREEN: 

From-S* 0 

D;mwtiFt. Dia$e;T F> inr;;ein. 

From To- Ft. in- in. 

From To- FL - In.,-, ir.- 

13. GRAVEL PACK: 

Depth 

~~~~-3, (, TO -+ I,. &:k@ ‘if%d 

From To- Ft., 

14. REMARKS: r , 

I DO HERESY CERTIFY THAT THIS WELL 2C. WELL CONSTRUCflON 
STANDARDS, AND THAT A COPY’ OF THtS , 

-</,r i.7 

Slr$ATlJW OF CONTRACTOR OR AGENT DATE 

GW-1 Revised 11/&t Submit original to Division of Environme& Management and CoDy to well Owner. 
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Nomn-aPm oFNAnRMuEsouRcEaAm-#wopMBrT FDR OFFICE USE ONLY 
DlWSlONff~ALWNA~--A~SEC7lON 

27027 - MLElW,KC. 27011. PHOME tBl0) 733-6OU OuacL No. Serial No. 

Lat. Low. Pc- 
Mlnof Baaln 

EL1 CONSTRUCTION RECORD Basin Code 
Header Ent. GW-1 Em.-. 

fia ,,I-< &/j’& 6 
DRILLING CONTRACTOR _ c 

STATE WELL CONS 
DRILLER REGISTRATION NUMBER . PERMIT NUMBER: 

1. 

Nearest Town: 

[Road. Communitv. or Subdivision and Lot No.1 

DATE DR,,JED iiT$;L “SE O;‘;;LL Mt,;i;‘z 
JOTAL DEPTH ti CUTTINGS COLLECTED ekes 0 No 

DOES WELL REPLACE EXISTING WELL? 0 Yes-0 

STATIC WATER ,,yEL:,+$ FT. G;’ TOP OF CASING. 

TOP OF CASING IS ’ FT. ABOVE LAND SURFACE. 

7. YIELD [gpml: 

8. WATER ZONES (death): 

METHOD OF TEST 

9. CHLORINATION: Type Amount 

county: 

Depth DRILLING LOG 

10. CASING: If addttional soace is needed use back of form. 

From’d ’ r “~‘!, Ft. 

Diam$ 
Wall Thickn;:s 
or, z,< . Mm 

LOCATlON SKFTCH 
_- [Show direction and distance from at least two State Roads. 

From To -Ft. or omer map reference pomtsl -- 

From To -Ft. -- 

I I. GROUT: 
6 Deem Material I Method 

12. SCREEN: 

From 

From To- .- Ft .a- in. 

From TO- Ft. - in.- in.- 

13. GRAVEL PACK: 

Material 
-3 

From d’ 0 sad7 d 
From 

4. REMARKS: 

To Ft., 

.r, 

I DO HEREBY CERTIFY THAT ‘THIS WELL WAS H .ACCORDA%C AC 2C. WELL CONSTRUCTlDN 
STANDARDS, AND THAT A COPY OF THlS FiECOf?D+fAB BEEfv MVlDp) TPHHE WE -\ / . (.-. 

//,:I. ; , ., . ..’ :1 _’ 

GW-1 Revised 11164 

SlGNATURE OF CONTRACTOR OR AGENT DATE 

Submit original to Division of Environmental Management and copy to well Owner. 
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?4omHcAmLlNADEp-aFNANRAL-ANDCOIUUYTY~ 

DMsoNoP~AL~--A~SECTK*I 

P.O. 80X 27087 - RMElWN.0. 27111. PHOMi (819) 722-4082 

L 

WELL CONSTRUCTION RECORD 

FOR OFFICE USE ONLY 

ouad. No. Serial No. 

Lat. LOnq Pc- 
Mi Baain 

Basin Code 
Header Ent. GW-1 I3t.p 

DRILLING CONTRACTOR r‘x (If< &-Aq 6 

&&a. u 
’ STATE WELl CONS 

DRILLER ,REGlSTRATlON NUMBER K PERMIT NUMBER: 

1. WELL LOCATION: 

Nearest Town: County: 

2. 

3. 

4. 

(Road. Community, or Subdivision and Lot No.1 

OWNER c/s /t/a”.c/ 

ADDRESS &UP &LG?,J#d 
I 

Citv or Town State Zip Code 

D;;;LDRIE.LL; aw USE OF WELL fl OH/ !+/ 
1 CUTTINGS COLLECTED l&%s 17 No 

DeDm DRILLING LOG 

5. bOES WELL REPLACE EXISTING WELL? 0 Yes ho 

6. STATIC WATER LEVEL: 1 pt %T. 0 above TOP OF CASING, 

TOP OF CASING IS d, FT. A%??4ND SURFACE 

7. YIELD (gDm): METHOD OF TEST - 

8. WATER ZONES (depth]: k 

9. CHLORINATION: Type Amount - 

10. CASING: 

‘,’ c 
From d’ * 

Wall Thickness If additional spaoe is needed use back Of form. 
or. W$ht/zl. MJjz p 

LOCATION SKETCK 

[Show direction and distance from at least two State Roads. 

From To -Ft. or other map reference points) -- 

From To -Ft. -- 

I 1. GROUT: 
b 

12. SCREEN: 

Depm Diameter Slot Size 

From-5 b To-~~‘F,. t? ” ill.~/& in 

Material 

+& -- 

Frsm To- Ft. in in. 

From To- Ft. - in - in.- 

3. GRAVEL PACK: 

From - ? ,a ““,“,‘r, r ‘Ft. z;s7d z:> 

From To- Ft., 

I 4. REMARKS: 
,- ,. , .’ 

-3 

I DO HEREBY CERTIFY THAT THIS WELL WAS CdiSTRUCTED AC&DA&E WIT;> f&AC 2C. WELL CONSTRUCTtON 
STANDARDS, ANO THAT A COPY OF THIS REC-,+AS B,EEB f’f=V=D,TO R$ WE+ OWY. . 

.; \ ;,CL<C\- . .: . J=-_r;-, ,I ! !  

SIGBATURE OF CONTRACTOR OR AGENT DATE 

Submit original to Division of Environmental Management and COPY to weff owner. GW-1 Revised 11184 
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NoRlNcARouNADEPARTENr OPNAnnAL-Am-- 

DMSK)NOFmALMANAm--Am’- 

P.O. BOX 27ee7 - RALEHPLKC 27011. PHONE (010) l%-eoea 

LL CONSTRUCTION RECORD 

1 _ .Y /I- F 

FOR OFFlCE USE ONLY 

Quad No. Serial No. 

Lat. Long. Pc- 

Minor Baain 

Basin Code 

Header Ent. GW-1 Ent- 

DRILLING CONTRACTOR uGu ‘5 OF’ ‘//3$ tn 

6.. &a 
STATE WELL CONS 

DRILLER REGISTRATION NUMBER u PERMIT NUMBER: 

1. WELL LOCATION: (Show sk tch of the IOC ‘on betowl 

. Nearest Town: XC J.5~4 V; f& ; 4 c county: cm btdd- / 

[Road. Community. or Subdivrsron and Lot No.1 

2. OWNER uf &?h 1 

ADDRESS C&p?& At SPQ&. -/ii c 
I (Street or Route 

3. DATE DRILLED -6 USE OStaWt:‘L & 

4. JOTAL DEPTH dr. r CUTTINGS COLLECTED &&as q No 

5. DOES WELL REPLACE EXISTING WELL? q Yes *No 

6. STATIC WATER LE”EL:G&T. 0 above TOP OF CASING, 

TOP OF CASING IS,- FT. A%??AND SURFACE. 

Deem DRILLING LOG 

St A&y%gYwAd’ 

7. YIELD (gpm): METHOD OF TEST - 

8. WATER ZONES (depth): ,~ 

9. CHLORINATION: Type Amount - 

10. CASING: 
Wall Thickness 

If additional soace is needed use back ot form. 

From 3d, ~- D;’ s’lo ,,,Di”,“y or.F&pht w t$$i ATION SKFTCH 

(Show.direction and distance from at least two State Roads. 

From To -Ft. or other map reterence Points) -- 

From To -Ft. -- 

’ 11. GROUT: 

From “’ ” To 

Fro,,, -- To= $ a Ft. &= y 

12. SCREEN: 

From 

From 

13. GRAVEL PACK: 

To- Ft. ‘fi- in. 

To- Ft. - in-- h- 

From 

14. REMARKS: 

To Ft., 

/ i 

A 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSfRUCTED I AC 2C. WELL CONSTRUCTION 

STANDARDS, AND THAT A COPY OF THiS ECoRD.,+S BEEN mm=,;o+ F,T, qw. -: ,i -- 
. ::... / 1. ‘.,( ., .- ’ ,Y. , , . . - 

_. .- ’ ‘ _ 

SIGNATURE OF CONTRACTOR OR AGENT ,’ DATE ’ 

GW- 1 Revised 11154 Submit original to Division of Environmental Management and copy to welt owner. 
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C-LEJEUNE.2/HPIAAPPD.l 
05/24/M 

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 ft (O.OlO-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. In 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 

alloti 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 S 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 

D-121 



, .-- 

C-LEJkJNE.2/HPIAAPPD.2 
05/24/88 

basis; the elevation of kach 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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SHEET 3F 

i-- _- 

I .- ‘,, \ 

i SOLRCE: Environmental Science 2nd Engineering, Inc., 19Ec 

E-3 



Total Depth of Boring Prior to Well Installation 

Diameter of Boring 5" 

Water Level /‘ots 

7\1 
Total Length of Well at Installation U '5' ' 7'71 74 

Height of Well Above Ground I.evel 2:s* ’ 

Total Depth of .Well Belov Ground Level 77 7 
I IY / 7524 

Total Length of Screen i-0’ from 7s I?Y ‘BGL to 55: 29 BGL 

Total Length of Riser from ,qs 24 BCL t.o ‘2, n AGL fi zq 

Sand Heave. Total Interval frw BCL to BGL 

Filter Pack Total Interval gsbo’ from ‘754 74 BGL to fl.24 BGL 

Bentonite Seal Total Interval 5 
/ 

from 50, 24 BGL to 5 24 BCL 

Grout Total Interval ‘73 t from . yj/,ty BGL to 21 29 BGL 

Protective Cas ing 
Total Interval from BGL to AGL 

We 11 Screen 

Well Riser 

Dia. 
2 il 

Dia: 2 " 

Filter Haterial - 

Sral 

Backfill 

Piotective Casing Dia. 

Cement Bentonite Water 
-.- 

Material . 

Well Development 

Date 7.$/gl Time /'OOd Start & 7/l Complete T/t 

Water Level at S**rt /5l90 m Finish 

Conductivity Start 

Water Color Start Add 

Surge start Finish 

E-4 



.  

.  

-- 

-_ 

- 

.  .  

8. 
, ;  

a-. I  ’ 

.  .  

! 
I 

E-5 



. 

a-. 

. 

. 
. 

-- 

. 

E-6 



. 

. . 
- - 

’ 

.  

i. ‘. 
.’ 

: .  . , ,  :  
.  .  . - .  

:  

I’ 

‘I 

I  I  

. 

E-7 

: 
L 

. 

-- 
I 
i .; 
i- 
i 



Deptir 
(fart) 

. 

LfsiLologJr, blot 
- 

uses 

‘7. 

; . 
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(f l et) 
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SHEET 3F 

i SOURCE: Environmental Science and Engineering. hc., 19.5; 
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Utll No.J@tU) 4-3 Da t l 7jzo,/97 Start 7Yi5,/%7 Finish ‘7/.?0,/$~7 

, 
Total Depth of Boring Prior to Well Installation / !Y-2 

Diameter of Boring 
c 

6” 
Water Level /6Sb ( 7oc 

;s b,t+w dm’ 
Tocal Length of Well at Installation 62 # 5% 

Height of well Above Ground Tevel 2.50 
Total Depth of Well Below Ground Level &LO6 

Total Length of Screen ~ 20 ’ from /;Q ’ BCL to /-a ’ BCL 

Total Length of Riser from /3&7 i /Jo. BCL to 2,s ACL 

Sand Heave. Total Interval 

F_ilter Pack Total Interval 

Bentonite Seal Total Interval 5’ from ft?F’ BCL to 160 ’ BCL -- 

Grout Total Interval ho c from /of) BCL to 0~ cc BCL 

Protective Cd6 ing 
Total Interval from BGL to AGL 

Well Screen Dia. 

Well Riser Dia. 

2 if 

t I( 

Schedule Slot Sizt 

Schedule *+@ 

. . Filter Haterial - 

Backfill 

Protective Casing Dia. 

Well 

Cement Bentonite -.- 

Material 6JCct: i 

Water 

Devtlopment 

Date 7//q/kL Time 0%) Start Oga 7/fq Complete 17cO ?/fZ D 

Kater Level at S*Prt /u-m AC Finich tw nc 

Conductivity Start Finish 

Water Color Start I tc/ / f  6-J apt4 Finish C/E& / 
/ 

&art Finish 

Start - Finish 

Start - Finirh ‘- Volume - 

h-pe - Race - 
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. . 

. 

. 

E-13 



---- *- 
Hole sfzt 
scrttu size 

uiug Size 

CL?lOgftC 

Date Starr 

Coatrector 

DrQltr 

&& buo’, CLES-OQSk -/*aa- OS/Ol/&~ -- -.--L-- ._ _ -- & .-_, 
Slot & lww r7- L 
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Total Depth of Boring Prior to Well Installation g3< 3 ’ 

Diameter of Boring 

Total Length of Well at Installation 

Height of Well Above Ground I.evel ad7' 
Total Depth of Well Belov Ground Level 73*3 3 

Total Length of Screen -+wT3,33’Bct to , ;3.sBGL 

Total Length of Riser 53 a.3 $‘BCL to L/;a 33 ’ from z * 6 7 ACL 

Sand Heave. Total Interval I’&,~ I’d:‘& 73.33 ‘BCL to L/g, ti.BCL 

Filter Pack Total Interval h.jOd from - BCL to BCL 

Bentonite Seal Total Interval 

Grout Total Intervul 

Protective Cas ing 
Tot41 Interval from BGL to AGL 

We 11 Screen Dia. 2 " Schedule YO Slot Size O.Q/ 

Well Riser Diu. 2 ” Schedule w 

Filter Material - 

Backfill 

Protective Casing Dia. ’ 

Cement / Bentonite Water -.- 

Material 

Well Development 

Date b/ZL//o? Time 6700 
I , 

Water Level at Sr*rt /g33’Toc 
Conductivity Sturt Finish 

Water Color Start +uf Y$ Finish &a / 

Bail 

Surge 

bP 

start 

St6rt 

Finish 

Finish 
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KELL FACT S?iti.f 

Total Depth of Boring Prior to Well Installation 

Diameter of Boring 
N 

l 

Water Level 

152 ’ 

Total Length of Well at Installation 

Height of Well Above Ground I.evtl 2*Rr ( 

Total Depth of Well Belov Ground Level L50 4 

Total Length of Screen 20 ’ from 1x0 BCL to fd0 BCL 

Total Length of Riser / 32.g from (30 BCL to zd AGL 

Sand Heave. Total Interval from BCL to BCL 

Filter Pack Total Interval If’ from 15Q BCL to /2f BCL 

Bentonite Seal Total Interval /o 
I 

from / t< BCL to / f f  BGL -e 

Grout Total Interval //b from j/3’ BCL to 05 BCL 

Protective Cd6 ing 
Total Interval 4’ from dr,oBCL to 3,o ACL 

Well Screen 

Well Riser 

Dia. t I’ 
rl 

Dia. * 2 

Schedule Slot Size CM/ ‘/ 

Schedple * 90 ’ 

Filter Haterial 

Seal -ebb . - 

Backfill 
. Bentonite Water -.- 

Protective Casing Dia. 

Well Development 

Date 7/14/67 Time Odob Start OQm Complete jYoO 

Water Level at S?*rt r.s’, GCI Finish 33 ’ 

Conductivity start Finish - 

Water Color Start 

Start 
A Finiah - 

Ppe - Rate - 

Volume - 
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Well No. rfPb?4-' Date b/ff 87 Start 6/$.g1 Finish &/p/s7 

Total Depth of Boring Prior to Well Xnrtallatioa es ‘f /I 

Diameter of Boring 5 If 

Water Level /I-L7 bc c&l YVd 

Total Length of Well at Installation 7/o 96 ’ 

Height of We11 Above Ground level 3aJ/ f  

Total Depth of Well Below Ground Level ‘7b ,.r?’ 

Total Length of Screen 20’ 3C39’f rcna 7Cdj ’ XL to 56 * SP ;ICL 

Total Length of Riser 541 ?c) from $6 e $9 ’ BCL to 3e 3 / ’ ACL 

Sand Heave. Total Interval from 3 BYL to BCL 

Filter Pack Total Interval 25’ from ,,p! 4GL to Sl,SY'BCL 

Bentonite Seal Total Interval 3 ’ from 5/-s’ ’ BCL to 4g.sf'BGL -- 
Grout Total Interval 46’ M’ from q$.ff ’ BCL to d~fl ' BCL 

Protect ive Cas iag 
Total Interval from BGL to AGL 

If 

Well Screen Dia. 2 Schedule ?‘d Slot Size 6.0/ 

Well Riser ‘Dia. . 2 
I( 

Schedule 96 

Filter Material ihv Gd - 

Sxal - aXA 

Backfill - &,4k &rt&.- Dtntonitt Water 

Pyotective Casing Dia. Hater ial 

Well DeveIopment 

Date C/jb/gf Time & /3fa’ Start 13 30/ Complete /73Q cp/g') 

Water Level at Start 14.6 7 ’ TbC Finirh 7-f.a ‘& Cl/*/ 6,;’ 

Conductivity Start Finish 

Water Color start fo& q13-j Fiai8h C/e4 f  

(ziii 
I 

Start 6//d /87 Piniah 6//3 /87 

Surge Start Fiairh- 

F-P Start dfO/C Finirh c//g/g/ Volume /t?s b p/l!& 

-et &/A/ 

G 

Rate a* s+zq 
, 

PVC AA. Yd) 
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k’ELL FACT S!itF.T 

well No. #PGWZY-3 Date 7/1/W 
. , 

Start g//f Finish 7/i 

Total Depth of Bating Prior to Well Installation 
L 1/ 

Diameter of Boring 

Water Level 

Total Length of Well at Installat ion 150 ’ 
Height of Well Above Ground I.evcl /* f?3 1 

Total Depth of Well Below Grouird Level l48* 17 ’ /#l4$#/7 

Total Length of Screen 20’ from CCA I BGL to I Z%./~BGL 
Total Length of Riser /Jo’/’ from /2$,/7’BCL to /@ 8.3 ‘AGL 

Sand Heave. Total Interval %tqt from - BCL to - @CL 

Filter Pack Total Interval N6mc, from - , BGL to - , BCL 

Btntonitt Seal Total Interval 5-7 from 96 BCL to 8 9 BGL -- 

Grout Total Interval 80 i from 84’ BCL to y  BGL 

Protect ive Cas ing 
Total Interval frolp BGLto AGL 

II 
Well Scrttn Dia. 2 Schedule % Slot Size a 01 ” 

Well Riser Dia. ’ 2 
rl 

*m 

Filter Hattrial _ m, cyr~ ~lnl,;;:“~kqzz-ne~ swd J 
S&b1 - &n#,.;JI Mu!5 

Backfill ffitr~d d/ Cement /Bentonite . Water -.- 

Protective Casing Dia. Material 

We1 1 Devc lopmtnt 

Date Q//g Time /660 ,m Start 6!/9 Complete 

Water Level at Sl7rt I44 oYx% Finish 13*67’7bc 
Conductivity Start / Finiah / 

Water Color Start / Fiaiah / 

Start 6$d 9 Piniah 7// 

Start Finiah _/ / 

bP s;;; 3, Fi::: 5 vol& .%o$d 
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C-LEJEUNE.2/HPIAAPPE.l 
05/24/80 

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) (O.OlO-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 lo-inch hole, using mud-rotary 

techniques, to a depth of 100 ft. Six-inch ID steel temporary casing was 

installed to lOO-ft to prevent the upper portion of the boring from 

collapsing. 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 

E-39 



C-LEJEUNE.2/HPIAAPPE.2 
05/24/88 

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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Total Depth of Boring Prior to Well Installation 

Diameter of Boring 

Water Level *) /C &j: 

Total Length of Well at Installation 
- 

Height of Well Abov? Ground level 

Total Depth of well Below Ground Level a& 

Total Length of Screen BC’L tw BGL 

Total Length of Riser /@ 

PO ’ from /oo 

XL tos. c ACL e from l&o. 

Sand Heave. Total Interval ,BGL to - 

Filter Pack Total Interval &iiii~~~ %ec BGL to &do ::“, 

Bentonite Seal Total Interval s,(Cfrm eGLta#fiL 

Grout Total Interval BGLmto sf BGL “y from @ 

Protective Casing 
Total Interval from 3. BGL to _;)e 7 ACL c’ 

We 11 Screen Dia. aC Slot Size&&@ Schedule ?@ 

Well Riser 

Protective Casing Dia. 

AL 
Well Development 

Date Time- St art&c 

Water Level at S*qrt Finish 

Conductivity Start Finish 

Water Color Start 

Bail Start 

Finish- 

Surge Start Finieh 
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Total Depth of Boring Prior to Well Installation 

Diameter of Boring /owe>' &*'wZtO' 

Uattr Ltvtl w n' d&r 

Total Ltngth of Well at Installation 202, r 

Height of Well Above Ground IeveL 

Total Depth of Well Below 'Ground Level aO0 
N 

Total Length of Scrten BGL toa&’ BGL 106’ from /@ot 

Total Length of Riser /Dr;l*<from 100. BGL to 2-c AGL 

Sand Heave. Total Interval 

Filter Pack Total Interval 

Bentonitt Seal Total Interval 

Grout Total Interval 

Protective Casing 
Total Interval T’ fromzq BGLtos7 Am 

Well Screen .Dia. .J ” 

Well Ristr Dia. 2 89 

Filter Xattrial 2Q-36 L 

Seal 

Backfill 

Protective Casing 

Schedule 443 Slot Size A&@ 

Schedule $/n 

Cement A Btntonite Water 

. 

, 

Date& 

Well Dtvtlopment 

TiBlt @W-C Start#-30 . CompLttem@ 

Wattr Levtl at Sr*rt Pinish 

Conductivity Start Finish 

Uattr Color 

Bail 
star=q#yy--t Fiaiah%i*h 

Finish 

Volrnne 
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C-LEJEUNE.2/HPIAAPPF.l 
05/24/88 

APPENDIX F 

Each boring was advanced to a depth of 100 feet (ft) below land surface 

by mud rotary using a lo-inch tri-cone 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 well was constructed using 

2-inch inside-diameter (ID) Schedule PVC flush-threaded well casing and 

screen. Screen lengths of 100 ft (O.OlO-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 S-ft bentonite seal, composed of bentonite pellets, was placed 

on top of the filter pack. At this point, the temporary PVC casing was 

pulled 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 

(=DIV) , 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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C-LEJEUNE.2/HPIAAPPF.2 
05/24/88 

Both observation wells, the pumped well (Water Supply Well 642), and an 

existing observation well (90-ft total depth) were surveyed 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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fNVlRONllCNTAL SCIENCE L fNClNEfRlNC IZ/O l/87 STATUS: f INAL PAGEl I 

PROJECT NUtttJfR 86447 0400 PROJECT NAlif NAVY - Lf Jf UNE 
flfLD CROUP LJHP- I LAB COORDINATOR J.D. SHAtllS 

SAHPLE ID/8 

22CYI 22cw2 HPGU I HPCtt2 HPCW3 ttPCW4 HPCUS HPGU6 ttPGU7 HPGULl 

STORfl I LJIIP- I LJHP-I LJHP-I LJHP- I LJHP- I LJHP- I LJHP- I LJHP-I LJHP- I LJHP- I 

llf TtlOD I 2 3 4 5 6 7 B 9 ID 

01/09/87 01/09/87 01/09/87 Ot/O9/87 01/09/87 Ol/l2/87 Ot/l2/87 Ol/l2/87 Ol/l2/87 Ol/t3/87 
II;02 

33.0 

7 

12000 

<22 

<47 

<SB 

<28 

<60 

<B2 

<t50 

<I6 

<43 

<3l 

<47 

<2B 

<2B 

<I6 

<60 

(50 

(64 

ID:05 

28.0 

0.8 

(I.0 

c2.2 

c4.7 

<5.0 

<2.B 

<6.0 

<B.2 

<26 

<t.6 

<4.3 

<3.t 

<4.7 

<2.B 

<2.8 

<I.6 

<6.0 

<5.0 

C6.4 

l2:OS 

27.0 

0.7 

43 

<2.2 

<4.7 

<5.0 

<2.0 

<6.0 

<B.2 

<IS 

<I.6 

<4.3 

(3. t 

c4.7 

<2.0 

<2.B 

<I.6 

(6.0 

ci.0 

<6.4 

l3:20 

<27.0 

0.7 

I2 

<2.2 

<4.7 

ci.8 

‘c2.0 

<6.0 

<B.2 

<IS 

<I .6 

5.0 

<3. I 

c4.7 

<2.0 

<2.B 

<I .6 

<6.0 

<5.0 

<6.4 

14:25. 

40.0 

0.8 

I.4 

c2.2 

<4.7 

<5.B 

<2.8 

<6.0 

<B.2 

<I5 

<I.6 

<4.3 

<3.l 

c4.7 

<2.8 

<2.B 

<I.6 

<6.0 

<s.o 

<6.4 

IO:00 

29.0 

0.3 

. 25 

<2.2 

<4.7 

<S.B 

C2.8 

(6.0 

<B.2 

<IS 

<I.6 

(4.3 

<3. I 

c4.7 

<2.B 

(2.8 

1.9 

<6.0 

(5.0 

<6.4 

12:os 

(27.0 

0.9 

(I.0 

(2.2 

(4.7 

<S.B 

<2.0 

<6.0 

<a.2 

<IS 

(1.6 

(4.3 

<3. I 

c4.7 

(2.8 

(2.0 

<I.6 

<6.0 

(5.0 

C6.4 

I4:08 

(27.0 

0.2 

<I.0 

c2.2 

(4.1 

(5.8 

<2.B 

(6.0 

<a.2 

<IS 

(I.6 

(4.3 

<3. I 

<4.7 

(2.8 

(2.8 

<1.6 

<6.0 

6.0 

(6.4 

I6:40 14:55 

<27.0 <27.0 

3 

(I.0 

c2.2 

c4.7 

C5.B 

<2.B 

<6.0 

(8.2 

<I5 

<I.6 

<4.3 

c3.1 

c4.7 

<2.8 

<2.B 

<I.6 

(6.0 

<5.0 

<6.4 

0.1 

(I.0 

<2.2 

(4.7 

<5.8 

(2.8 

<6.0 

<B.2 

<I5 

(I.6 

7.2 

(3. I 

(4.7 

<2.B 

c2.0 

(I.6 

(6.0 

(5.0 

C6.4 

PARAHf TCRS 
UNITS 

DATf 
TIM 

LfAD.TOTAL 1051 

UC/L ICAP 

OIL&CR. IR 560 

W/L I 

BENZENE 34030 

UC/L GIIS 
BROtlOD ICHLOROHE THANE 32101 

UC/L GtlS 
RROliOFORtl 32104 

UC/L CtlS 
BRONOtlf THANE 34413 

UC/l GtlS 
CARtJON Tf TRACHLOR I DE 32102 

UC/L GttS 

CtILOROBf NZf NE 34301 
UC/L GttS 

CHLOROETHANC 34311 

UC/L GIIS 
2-CtILOROETttYLVINYL 34576 
ETtlLR UC/L GIIS 
CttLOROtORtI 32106 

UC/L GtlS 

CHLOROttf THANE 344 I8 
UC/L GtlS 

D I BROttOCHLOROHf IIIANE 32105 
UC/L GltS 

I. I-DICtlLOROfTttANE 34496 
UC/L GIIS 

I ,2-DICHLOROflHANE ’ 34531 
UC/L GIIS 

I. t -DICllLOROfTtlYLENf 34501 

UC/L GtlS 

TRANS. I, 2-DICIILORO 34546 
ETHtNf UC/L GttS 
1.2.DICHLOROPROPANE 34541 

UC/L GtlS 

CIS- I,+DICHLORO 34704 
PROPENE UC/L GtlS 
TRANS- I. 3-DtCtlLORO 34699 

PROPE NC UC/L GtlS 

HPGU9 HPGU IU 
LJHP- I LJHP-I 

II I2 

Ol/l4/87 01/14/87 
IO:25 

I30 

32 

<IO0 

(220 

<47D 

<St0 

<2BO 

<6OD 

<a20 

<I500 

<I60 

<430 

<3lO 

<470 

<2eo 

<2BO 

740 

(600 

<SD0 

(640 

II:45 

29.0 

0.4 

<I .o 

(2.2 

c4.7 

<5.B 

(2.8 

<6.U 

<ft.2 

<IS 

(I.6 

<4.3 

(3.1 

(4.7 

<2.B 

(2.8 

(I.6 

(6.0 

<5.0 

(6.4 

IIPGU I I 
LJIIP-I 

I3 

Dl/l4/87 
l2:55 

(27.0 

Il. 3 

<l.D 

c2.2 

c4.7 

<5.0 

(2.R 

t6.11 

(8.2 

<IS 

3.2 

(4.3 

<3. I 

<4.7 

<2.8 

<2.8 

13 

<6.0 

(5.0 

t6.4 

HPCU I2 
LJHP- I 

14 

Ol/l4/87 
l3:59 

(27.0 

0.2 

<I.0 

<2.2 

c4.7 

<5.8 

<2.B 

(6.0 

<B.2 

<IS 

(I.6 

(4.3 

(3. I 

c4.7 

<2.8 

(2.8 

(1.6 

(6.0 

<5.0 

C6.4 

HPGU I3 
LJHP- I 

15 

Ol/l4/87 
l5:55 

(27.0 

0.2 

<I.0 

(2.2 

c4.7 

<5.0 

<2.e 

<6.0 

(8.2 

<I5 

<I.6 

(4.3 

<3. I 

(4.7 

(2.0 

(2.8 

(I.6 

C6.0 

(5.0 

C6.4 



PARAM TE RS 
UNITS 

DATE 
Tlllf 

EIttYLLiENZfNf 
UC/L 

ttflHYLfNf CHLORIDE 

UC/L 
I. I. 2,2-If IRACttLORO 

ETtlANE UC/L 
Tf TRACtlLOROflttENE 

UC/l 
TOLUf NC 

UC/L 

I, I, I-TRICHL’fTHANf 
UC/L 

I. 1.2.TRICHL’fTttANf 
UC/L 

TRlCtlLOROf TtlfNE 
UC/l 

TRtCHLOROFLUORO- 
HfItIANf UC/L 
VI NY L CtlLOR I Df 

UG/L 

ACROLL IN 
UC/L 

ACRYLONITRILE 
UC/L 

DICHLORODIfLUORO- 
ttf TttANf UC/L 
It-XYLENE 

UC/L 

O-AND/OR-P XYLCNC 
UC/L 

MTHYL ETttYL KEIONE 

UC/L 
HfTtIYL ISOBUT’KETONI 

STORET t 

tic IHOD 

34371 

GtlS 

34423 
CttS 

34516 
CIIS 

34475 
GM 

34010 
GttS 

34506 

CtlS 
34511 

GttS 
39180 

CtlS 

34406 
GHS 

39175 
CIIS 

34210 

GtlS 
34215 

MS 
34660 

GHS 

98553 
ens 

98554 
GIIS 

8 1595 
GMS 

81596 

22cw t 
LJtIP-I 

I 

01/09/87 

I I:02 

IS00 

<28 

<4I 

<30 

t SO00 

<3Ll 

<so 

<30 

<32 

<to 

< 1000 

< too0 

<IO0 

.4400 

4600 

<400 

<I20 

fNVtRONtifNTAL SCIENCC 1 fNCtNffRING 12/01/87 STATUS: fINA PAGEl 2 

PROJLCI NUttftfR 86447 0400 PROJfCT NAtif NAVY - LLJEUNE 
F tfLD CROUP; LJHP- t LAB WRD~NATOR J.D. SHAHIS 

SAtiPLE I D/I 

22cu2 HPCW t HPGUZ ttPCW3 HPCW4 
LJtlP-I LJtlP-I LJHP- t LJHP- t LJHP- I 

2 3 4 5 6 

Dl/O9/87 01/09/87 Dl/O9/87 Ol/D9/87 01/12/87 
l&D5 

<7.2 

7.3 

<4.I 

<3.0 

<6.0 

<3.8 

<5.0 

<I .o 

<3.2 

<t .o 

<too 

<tOD 

<to 

<I2 

< I2 

<48 

<I2 

l2:OS 

I2 

<2.8 

<4. I 

<3.0 

100 

<3.0 

<5.0 

(3.0 

<3.2 

<I.0 

<IO0 

<IO0 

<to 

30 

32 

<40 

<I2 

l3:2D 

(7.2 

<2.8 

<4.I 

(3.0 

38 

<3.8 

6.0 

<3.0 

<3.2 

<I.0 

<ID0 

<IO0 

<ID 

I4 

I4 

<4e 

<I2 

14:25’ 

8.2 

<2.8 

<4.t 

<3.D 

<6.0 

<3.e 

<s.o 

<3.0 

<3.2 

Cl.0 

<IO0 

<IO0 

<to 

<I2 

<I2 

<40 

<I2 

IO:00 

(7.2 

<2.8 

<4. I 

<3.0 

35 

(3.8 

(5.0 

3.4 

<3.2 

<t.o 

<too 

<IO0 

<to 

<I2 

<I2 

<4e 

<I2 

HPCUS 

LJtlP- I 
7 

Ol/l2/87 
l2:OS 

(7.2 

c2.e 

<4. I 

c3.0 

<6.0 

(3.8 

(5.0 

<3.D 

<3.2 

<I .o 

<too 

<too 

<ID 

<I2 

<I2 

<48 

<I2 

HPGUL 
LJHP- I 

0 

Ol/l2/87 
l4:Ofl 

<7.2 

<2.8 

(4. I 

<3.0 

<6.0 

(3.8 

<!i.o 

<3.0 

<3.2 

<I .o 

<IO0 

<IO0 

<IO 

<I2 

<I2 

(48 

<I2 

HPGU7 

LJHP- t 

9 

Ol/l2/87 
t6:40 

(7.2 

c2.e 

c4.t 

<3.0 

<6.0 

<3.8 

<5.0 

<3.0 

<3.2 

<I.0 

<too 

<too 

<IO 

<I2 

<I2 

<48 

<t2 

HPCUB HPCU9 
LJHP-I LJHP- I 

to II 

Ol/13/87 Dl/14/87 

l4:55 

<7.2 

20 

<4.t 

<3.0 

(6.0 

<3.8 

(5.0 

<3.0 

t4 

(I.0 

<too 

<IO0 

<tD 

<t2 

<I2 

c4e 

cl2 

ID:25 

t 100 

<280 

<4 10 

<300 

<600 

<38D 

(500 

5000 

<320 

<IO0 

<IO000 

<10000 

<IO00 

2400 

2100 

<4ftOD 

<I200 

HPGU IO 
LJHP- t 

I2 

Dl/14/87 
II:45 

<7.2 

c2.e 

c4.i 

<3.0 

t6.0 

c3.e 

ci.0 

7.4 

<3.2 

<I.0 

<IO0 

<IO0 

<to 

<I2 

<I2 

<4e 

<I2 

HPGU I I 
LJHP-I 

I3 

Dl/14/87 
12:55 

<I.2 

<2.8 

<4. I 

(3.11 

(6.0 

c3.e 

<5 .o 

49 

<3.2 

<I .u 

< I (IO 

< I OD 

< IU 

ct2 

( I2 

(40 

<I2 

HPGU I2 
LJHP- I 

I4 

01/14/87 

l3:59 

<7.2 

c2.e 

(4.1 

<3.0 

<6.0 

<3.0 

<5.0 

c3.0 

<3.2 

<I .o 

<too 

<IO0 

<to 

<I2 

<I2 

<4e 

<I2 

HPGU I3 
LJHP- I 

I5 

ol/t4/87 

l5:55 

<7.2 

c2.0 

c4.1 

(3.0 

<6.0 

<3.8 

c5.0 

<3.0 

<3.2 

<I.0 

<too 

<tDD 

<ID 

<I2 

<I2 

<40 

<I2 

UC/L GtlS 



PARAM TE RS 
UNITS 

DATE 

HPGW I4 tIPat t 5 
STORE1 I LJtlP- I LJRP-I 

HEltlOD I6 17 

01/14/87 01/15/87 

Ttnr 

LEAD. TOTAL 
UC/L 

otLe(x. IR 
ftG/L 

BENZENE 
UC/L 

EROnODlCHLOROtlETHANr 

UC/L 
BROtlOFORtl 

UC/L 

EROllOtlf IHANE 
UC/L 

(7 
CARBON TCTRACHLORIDE 

UC/L 
w CHLOROBt NZC Nr 

UC/L 
CHLOROETHANE 

UC/L 
2-CHLOROrlHYLVINYL 
ITHER UC/L 
CHLOROFORll 

UC/L 
CHLORORETHANE 

UC/L 
D t BROnOCtlLOROttEl MANE 

UC/L 
I. I-OICHLOROEIHANE 

UC/L 
t.2-DtCHLOROrTtlANf 

UC/L 
I, I-DICHLOROETHYLENE 

UC/L 
TRANS-l.2-DICHLORO 
rTttu4r UC/L 
I.2-DICHLOROPROPANE 

UC/L 
CIS-1.3.DICHLORO 

PROPE NE UC/L 
TRANS. t.3-DICHLORO 
PROPENE UC/L 

1051 
I CAP 

560 

34030 
GIIS 

32101 
GtlS 

32104 
GNS 

34413 
GM 

32102 
GtlS 

34301 
GllS 

34311 
GM 

34576 

GtlS 
32106 

GHS 

34418 
GIIS 

32105 
GttS 

ens 
34531 

GIIS 
34501 

ens 

34546 
ens 

3454 I 
ens 

34704 
cm 

34699 
ens 

17:37 IO:46 

cz7.0 46.0 

0.2 <o.t 

<I.0 <I.0 

(2.2 <2.2 

c4.7 c4.7 

Cl.8 <5.e 

<2.B <2.B 

~6.0 <6.0 

a.2 a.2 

<t5 <IS 

<I.6 <I .6 

(4.3 <4.3 

<3.t (3.1 

c4.7 c4.7 

<2.B C2.B 

<2.8 <2.B 

<t.6 <I.6 

<6.0 <6.0 

<5.0 <5.0 

t6.4 C6.4 

ENVIRONMNTAL SCICNCE II LNGINELRING 12/Ot/B7 STATUS: rlNAL PAGE4 3 

PROJECT NUMBER 86447 0400 * PROJECT NAM NAVY - LEJEUNE 
LJtlP-I LAB COORDINATOR J.D. SHAHIS f ILLD GROW! 

HPGY 16 
LJtIP- t 

IB 

ot/ts/e7 

l2:27 

45.0 

0.2 

<I.0 

<2.2 

c4.7 

<5.8 

<2.B 

<6.0 

<B.2 

<ts 

<I.6 

(4.3 

<3. I 

c4.7 

<2.B 

<2.8 

<I.6 

<6.0 

<s.o 

<6.4 

tlPGU t 7 
LJHP-I 

19 

01/15/87 

l3:56 

<27.0 

<o. I 

<I.0 

<2.2 

c4.7 

<5.8 

<2.8 

<6.0 

a.2 

<I5 

<t.6 

<4.3 

<3. I 

c4.7 

<2.8 

<2.8 

<t.6 

<6.0 

<5.0 

<6.4 

HPGY I8 HPCW 19 
LJHP- I LJHP-I 

20 21 

01/15/87, Ol/t6/87 

l7:25 IO: I2 

<27.0 <27.0 

<o. I 0.2 

<I .o <I.0 

(2.2 <2.2 

c4.7 c4.7 

<5.e <S.@ 

<2.8 <2.e 

<6.0 <6.0 

<B.2 <8.2 

<26 <IS 

<I.6 <t.6 

<4.3 (4.3 

<3. I <3.l 

(4.7 (4.7 

<2.8 <2.e 

(2.0 <2.8 

<I .6 2.5 

a.0 <6.0 

6.0 <5.0 

<6.4 C6.4 

SAftPLL ID/r 

HPGUZO HPGU2 I 
LJHP- t LJHP-I 

22 23 

01/16/87 Ol/l6/87 

II:50 t4:35 

46.0 C27.0 

<o. I 0.2 

<I.0 <I.0 

<2.2 <2.2 

(4.7 c4.7 

(5.8 <5.B 

<2.8 (2.8 

<6.0 <6.0 

a.2 <B.2 

<IS <I5 

<t.6 <I.6 

(4.3 <4.3 

c3.t <3.1 

<4.7 c4.7 

<2.8 <2.8 

<2.8 c2.0 

<I.6 <t.6 

(6.0 <6.0 

<5.0 <5.0 

(6.4 C6.4 

HPGU22 HPGU23 

LJHP-I LJtlP- t 

24 25 

01/19/87 Ul/l9/87 

lb:20 ti:30 

27.0 38.0 

I 0.6 

<I.0 <IO 

<2.2 <22 

c4.7 (47 

<5.B <58 

<2.8 <2O 

<6.0 <60 

<B.2 <B2 

<I5 <I50 

<I.6 <t6 

(4.3 <43 

<3. I C3l 

c4.7 <47 

<2.8 <2B 

<2.B (28 

<1.6 830 

<6.0 <60 

<5.0 <so 

(6.4 <64 

HPGU24 
LJHP-I 

26 

Ol/l9/87 
14:OO 

<27.0 

0.1 

2.0 

<220 

<470 

<se0 

<2BO 

<600 

(620 

<I500 

<t60 

<430 

(310 

12 

(280 

(280 

6400 

(600 

<so0 

(640 

HPGWZS HPGU26 
LJtlP- I 

27 

Ol/l9/87 
l4:W 

C27.0 

0.2 

<I .o 

c2.2 

c4.7 

<5.8 

(2.8 

(6.0 

<B.Z 

<I5 

(1.6 

c4.3 

<3. I 

<4.7 

<Z.E 

<2.B 

<t.6 

(6.0 

<5.0 

<6.4 

L JtlP- I 
28 

01/19/87 
16: 3G 

31.0 

(1.2 

<I .(I 

c2.2 

c4.7 

<5.B 

<?.R 

(6.0 

CR.2 

Cl5 

Cl.6 

(4.3 

(3. I 

c4.7 

(2.8 

(2.8 

<I .b 

(6.0 

<5.0 

<6.4 

HPGU29 

LJHP- I 
31 

01/20/87 
t t:20 

<27.0 

0.2 

(I.0 

<2.2 

c4.7 

(5.8 

<2.e 

(6.0 

(8.2 

<I5 

<I .6 

c4.3 

(3. I 

(4.7 

<2.B 

'<2.B 

<I .6 

<6.0 

cl.0 

(6.4 



ENVIRONhfNTAL SClfNCf 8 fNClNfERlNC 12/01/07 STATUS: FINAL PAM& 4 

PROJECT NUli8fR 86447 0400 PROJECT NAHE NAVY - LEJEUNE 

PARAMTE RS 
UNITS 

DATE 

HPGU I4 HPCUIS 

STORCT # LJHP- I LJHP-I 

HE IHOO 16 17 

01/14/07 01/15/87 

Tltlf 

fTHYLflfNZfNf 

UC/L 
IlfTHYLfNf CHLORIOL 

UC/L 
I, I. 2.2.TETRACHLORO 

ETHANE UC/L 
Tf TRACHLOROC THCNE 

UC/L 

TOLUE NE 
UC/L 

I, I. I-1RICHL’fTHANf 
UC/L 

r 

l,I,2-TRIC’HL’ETHANE 
UC/L 

c TR ICHLOROE THCNE 
UC/L 

TRICHLORUILUORO- 
tiETHANf UC/L 

VINYL CllLORlOf 
UC/L 

ACROLE IN 
UC/L 

ACRYLONITRILE 

UC/L 
DICHLORODIFLUORO- 
ME TtIANL UC/L 

R-XYLf NE 
UC/L 

O-AND/OR-P XYLENE 
UC/L 

HETHYL EltIYL KETONE 

UC/L 
HETHYL ISOLlUT’KfTONC 

UC/L 

34371 
CflS 

34423 
MS 

34516 

CIIS 

344 75 
ens 

34010 
Cl-IS 

34506 
CIIS 

34511 
GIIS 

39180 
CllS 

34488 
GliS 

39175 
GtlS 

342 IO 
GIIS 

342 I5 
GIIS 

34668 
GIIS 

98553 
GIIS 

98554 
CIIS 

e 1595 

GIIS 
01596 

GHS 

Iii37 

Cl.2 

c2.0 

<4. I 

<3.0 

<6.0 

<3.8 

<5.0 

<3.0 

<3.2 

<I .u 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<40 

<I2 

IO:46 

Cl.2 

<2.0 

<4. I 

<3.0 

<6.0 

<3.8 

<5.0 

c3.0 

(3.2 

‘cl.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

FIELD GROUP; LJHP-I 

HPCUl6 
LJHP-I 

I0 

01/15/87 
l2:27 

<7.2 

<2.8 

<4. I 

<3.0 

<6.0 

<3.8 

<5.0 

<3.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

(I2 

<I2 

<46 

<I2 

HPGH I7 
LJHP - I 

I9 

Ol/l5/87 
l3:56 

<7.2 

<2.0 

<I. I 

<3.0 

<6.0 

<3.8 

<5.0 

(3.0 

<3.2 

<I.0 

<IO0 

<IOU 

<IO 

<I2 

< 12 

<48 

<I2 

LAB COORDINATOR J.D. SHAIIIS 

SAHPLE ID/I 

HPCU I8 HPCU I9 

LJHP- I LJHP-I 
20 21 

Ol/l5/87 Ol/l6/87 
17:25’ 

<7.2 

c2.0 

<I. I 

a.0 

<6.0 

<3.8 

<5.0 

<I.0 

<3.2 

<I .o 

<IO0 

<IO0 

<IO 

< I2 

<I2 

(48 

< I2 

IO: I2 

<7.2 

<2.8 

<4. I 

(3.0 

<6.0 

<3.8 

<5.0 

6.0 

<3.2 

<I.0 

<IO0 

(I00 

<IO 

<I2 

<I2 

<48 

<I2 

HPCU20 

LJHP- I 

.22 

Ol/l6/87 

II:50 

<7.2 

<2.8 

<4. I 

<3.0 

<6.0 

<3.8 

<5.0 

<3.0 

<3.2 

<I .o 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

HPCUZ I llPGH22 
LJHP-I LJHP- I 

23 24 

Ol/l6/87 01/19/07 

l4:35 

Cl.2 

<2.8 

<4. I 

<3.0 

<6.0 

<3.8 

<5.0 

<3.0 

(3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

IO:20 

Cl.2 

(2.8 

<4. I 

<3.0 

<6.0 

<3.R 

<5.0 

<3.0 

<3.2 

<I .o 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<40 

<I2 

HPCU23 HPGU24 
LJHP- I LJHP-I 

25 26 

Ol/l9/87 Ol/l9/87 
II:30 14:oo 

(72 <720 

<28 <280 

<4I <4lO 

<30 <300 

<60 (600 

<38 <380 

<50 <500 

830 57 

<32 <320 

<IO 190 

<IO00 <10000 

< 1000 < I0000 

<IO0 < 1000 

<I20 < 1200 

<I20 < I200 

<400 <4900 

<I20 < 1200 

HPCUZS 
LJHP- I 

27 

Ol/l9/07 
l4:50 

(7.2 

<2.8 

<4 ..I 

<3.0 

<6.0 

<3.0 

<5.0 

<3.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

HPCU26 
LJllP- I 

28 

Ul/l9/07 
16: 3U 

<7.2 

<2.8 

(4. I 

<3.0 

(6.0 

(3.8 

<5.u 

‘(3.U 

(3.2 

<I .U 

<IO0 

< IIJU 

<IO 

< I2 

<I2 

<48 

< I2 

HPCU29 
LJHP- I 

31 

01/20/07 

II:20 

(7.2 

(2.0 

(4. I 

(3.0 

(6.0 

(3.8 

(5.0 

(3.0 

(3.2 

<I .o 

<IO0 

<IO0 

<IO 

<I2 

<I2 

(40 

<I2 





fNVlROttttENTAL SCIENCE 6 fNClNEfRlNG 12/01/87 STATUS: fINA PAGEl I 

PROJCCT NUtlBfR R6447 0404 PROJECT NAM NAVY - LEJEUNE HP2 
F If LD GROUPi LJHP-2 LAB COORDINAIOR J.D. SHARIS 

SAttPLf ID/# 

22clt I 22CY2 HPGU I HPGW2 HPGU3 HPGtt4 HPGUS 

PARAHETE RS STORET I LJHP-2 LJHP-2 LJHP-2 LJHP-2 LJHP-2 LJHP-2 LJHP-2 
UNITS HE THOD I 2 3 4 5 6 7 

DATE 03/Otl/87 03/otl/e7 03/08/87 03/08/87 03/08/87 03/08/87 03/08/87 
TINE 

LEAD.TOTAL 
UC/L 

OILXGR, IR 
tic/L 

BE NZC NE 
UC/L 

fiROttODICHLOROlIfTHANf 

UC/L 

BROlIOf ORH 
UC/L 

ftROtlOtlE IHANL 
UC/L 

CARBON TCTRACHLORIDE 

UC/L 
CHLOROBE NZE Nf 

UC/L 

CHLOROLTHANL 
UC/L 

2-CltLOAOETtlVLVINVL 
f7tltR UC/L 
CtiLOROfORll 

UC/L 

CHLOROM 1ttANf 
UC/L 

D t BROHOCHLOROtlClHANf 
UC/L 

I.I-OICHLOROtTHANE 
UC/L 

I.2-DICHLOROETtlANE 
UC/L 

I. I-DICHLOROCTHYLENE 
UC/L 

TRANS-I,2-DICHLORO 

CTHENE UC/L 
I.2-DICHLOROPROPANE 

UC/L 
CIS-l,3-DICHLORO 

PROPENE UC/L 
TRANS- I, 3-DICHLORO 

PROPENE UC/L 

1051 
tCAP 

560 
I 

34030 
GtlS 

32101 
GttS 

32104 
GHS 

34413 
GllS 

32102 

GtlS 
34301 

GtiS 
34311 

GtiS 

34576 
GHS 

32106 
GHS 

344 I8 
GHS 

32105 
GHS 

34496 
’ GtlS 

34531 
MS 

34501 
GllS 

34546 
GHS 

3454 I 
GtlS 

34704 
GtlS 

34699 
GllS 

I I:03 

29.0 

II 

10000 

<2200 

<4700 

<2800 

<6000 

<a200 

< I5000 

< 1600 

<4300 

<3lOO 

<4700 

<2Ltoo 

(2800 

< 1600 

<5000 

<6400 

II:30 

<27.0 

<o. I 

<I.0 

<2.2 

(4.7 

<S.O 

<2.8 

<6.0 

<Lt.2 

<I5 

<I.6 

(4.3 

<3.1 

<4.7 

<2.8 

<2.8 

<I.6 

<6.0 

<5.0 

<6.4 

12:45 

<27.0 

<O.I 

3.9 

<2.2 

<4.7 

<5.8 

<2.e 

<6.0 

a.2 

<I5 

<I .6 

<4.3 

<3. t 

<4.7 

<2.8 

<2.8 

<I.6 

<6.0 

<5.0 

t6.4 

16: I8 

<27 .O 

<o. I 

<I.0 

<2.2 

(4.7 

<5.0 

<2.8 

<6.0 

a.2 

<I5 

<I.6 

<4.3 

<3. I 

(4.7 

<2.e 

<2.8 

(I.6 

(6.0 

<5.0 

<6.4 

l4:20 

<27.0 

* 
0.2 

(I.0 

<2.2 

<4.7 

<5.8 

<2.8 

<6.0 

a.2 

<I5 

<I.6 

<4.3 

<3. I 

<4.7 

<2.8 

<2.e 

<I.6 

<6.0 

(5.0 

<6.4 

15: I2 

<27.0 

0.3 

3.2 

<2.2 

(4.7 

<S.tJ 

<2.8 

(6.0 

<a.2 

<I5 

<I.6 

(4.3 

<3. I 

<4.7 

<2.8 

<2.8 

2.2 

<6.0 

<5.0 

<6.4 

16:55 

<27.0 

(0.1 

(I.0 

(2.2 

<4.7 

<5.8 

(2 it 

<6.0 

<6.2 

<I5 

(I.6 

<4.3 

<3.l 

<4.7 

<2.8 

(2.8 

<I.6 

<6.0 

<5.0 

<6.4 

HPGU6 

LJHP-2 
6 

03/08/87 
17: IO 

<27.0 

(0. I 

(I.0 

c2.2 

<4.7 

<5.8 

(2.8 

<6.0 

<e.2 

<I5 

<I.6 

<4.3 

<3.l 

(4.7 

<2.8 

(2.8 

<I.6 

(6.0 

<5.0 

(6.4 

HPGU7 
LJHP-2 

9 

03/09/87 

IO:05 

29.0 

0.2 

<I.0 

<2.2 

<4.7 

<5.8 

<2.8 

<6.0 

a.2 

<I5 

(I.6 

<4.3 

(3. t 

<4.7 

<2.8 

<2.8 

<I.6 

<6.0 

<5.0 

<6.4 

HPGW HPGU9 
LJHP-2 LJHP-2 

IO II 

03/09/87 03/09/87 

II: IO 

<27.0 

<o. I 

<I.0 

<2.2 

<4.7 

<5.8 

(2.8 

<6.0 

a.2 

<I5 

<I.6 

<4.3 

<3. I 

(4.7 

<2.8 

(2.8 

(I.6 

<6.0 

(5.0 

<6.4 

IO:30 

92.0 

II 

<250 

<550 

< 1200 

<I500 

(700 

<I500 

(2100 

<3800 

<400 

<ttoo 

<no 

< 1200 

<700 

<700 

<400 

<I500 

<I300 

< 1600 

HPGU IO 
LJtIP-2 

I2 

03/09/87 

II:20 

<27 .O 

(0. I 

<I.0 

<2.2 

(4.7 

<!I.6 

<2.8 

(6.0 

a.2 

<I5 

(1.6 

<4.3 

<3. I 

(4.7 

<2.8 

fc2.8 

<I.6 

t6.0 

<5.0 

<6.4 

HPCU I I 
LJtIP-2 

I3 

03/09/87 

12: I9 

<27.(1 

0 6 

<I .(I 

(2.2 

(4.7 

<S.tl 

<2.H 

(6.11 

<I?.2 

<I!J 

2.2 

<4.3 

(3. I 

(4.7 

<2.8 

(2.8 

7.2 

<6.0 

t5.0 

(6.4 

HPGU I2 
LJHP-2 

I4 

03/09/87 

l2:33 

<27 .O 

<o. I 

<I.0 

<2.2 

<4.7 

(5.0 

<2.e 

(6.0 

a.2 

<IS 

<I.6 

<4.3 

<3. I 

<4.7 

<2.8 

<2.e 

<1.6 

<6.0 

<5.0 

<6.4 

ttPGU I3 

LJIIP-2 
15 

03/09/87 
l3:45 

<27.0 

<o. I 

<I.0 

<2.2 

<4.7 

<5.8 

<z.tl 

<6.0 

<ft.2 

<I5 

(I.6 

<4.3 

(3.1 

<4.7 

(2.8 

<2.8 

<t.6 

<6.0 

(5.0 

(6.4 



PARAHCIEAS 
UNITS 

DATC 
TIM 

ETHYLBfN2E NE 
UC/L 

tlElHYLf.Nf CHLORIDE 
UC/L 

I. I,2,2-TCTRACHLORO 

CTHANE UC/L 
Tf TRACHLOROC THC NE 

UC/L 

TOLUE NE 
UC/L 

I.I.I-TRICttL’CTHANf 
UC/L 

I, I,2-TRICHL’ETHANE 
UC/L 

IR ICHLOROE IHfNf 

UC/L 
TR ICttLOROFLUORO- 
tlf THANE UC/L 

VINYL CtILORtDf 
UC/L 

ACROLE IN 
UC/L 

ACRYLONtTRlLf 
UC/L 

OtCHLORODtFLUORO- 

ttf 1ttANf UC/L 
H-XYLfNf 

UC/L 
O-AND/OR-P XYLENE 

UC/L 
NEIHYL EIHYL KflONf 

UC/L 
tlf IttYL t SOBUT’KE TONE 

, 

fNVlRONtlCNTAL SCIENCE & ENClNffRlNG lZ/Ot/E7 STATUS: FINAL PAGEl 2 

PROJECI NUltEfR 86447 0404 PROJECT NAHE NAVY - Lf JEUNE HP2 
F ICLD GROUP, 

22cu I 22cu2 HPCU I 
jlORfT I LJHP-2 LJHP-2 LJHP-2 

IX T  HOD I 2 3 

03/oa/e7 03/08/lt7 03/OLl/87 

II:03 

34371 (7200 
GtlS 

34423 <2BOO 
GIIS 

34516 <4lOD 

GftS 
34475 <2000 

ens 
34010 t 8000 

MS 

34506 <3800 
GHS 

34511 <5000 
GtlS 

39 180 < too0 

GKi 
34488 <3200 

GUS 
39175 < too0 

GtiS 
342 IO < t 00000 

GMS 
34215 < I00000 

CtlS 
34668 < t 0000 

GtlS 
98553 < t zouo 

GllS 
98554 <12uoo 

GllS 
81595 <48000 

cm 
8 1596 <t2000 

UC/L GHS 

I t:30 

<7.2 

<2.8 

<4. I 

<3.0 

<6.0 

<3.8 

<5.0 

<3.0 

<3.2 

<I.0 

<too 

<too 

<IO 

< 12 

<I2 

<48 

<I2 

t2:45 

<7.2 

<2.B 

<4. I 

<3.0 

I2 

<3.e 

<5.0 

<3.0 

<3.2 

<I.0 

<IO0 

<IO0 

<to 

(12 

(12 

(40 

<I2 

HPGU2 

LJHP-2 

4 

03/Otl/87 

16: IO 

<7.2 

c2.0 

<4. I 

<3.0 

<6.0 

<3.6 

<5.0 

<3.0 

<3.2 

(I.0 

<too 

<too 

<to 

<I2 

<I2 

<4lt 

<I2 

LJHP-2 

UPCU3 

LJtIP-2 
5 

03/oft/e7. 
l4:20 

9.0 

<2.B 

<4. I 

<3.0 

<6.0 

I3 

<5.0 

<3.0 

<3.2 

<I.0 

<tDO 

<too 

<to 

< I2 

<t2 

<48 

<t2 

LAB COORDINATOR J.D. SHAtlIS 

SAHPLE I D/r 

ttPGW4 

LJHP-2 
6 

03/08/87 
15: 12 

(7.2 

<2.8 

<4. I 

<3.0 

8.2 

<3.B 

a.0 

<3.0 

<3.2 

<I.0 

<IO0 

<too 

<to 

<t2 

<t2 

<40 

<I2 

tIPGus 

LJttP-2 
7 

03/08/B7 
t6:55 

<7.2 

<2.B 

<4. I 

<3.0 

<6.0 

<3.e 

6.0 

<3.0 

<3.2 

<I .o 

<ioo 

<IO0 

<to 

<t2 

<I2 

(48 

<I2 

ttPCu6 ttPCU7 

LJHP-2 LJttP-2 
e 9 

03/08/87 03/09/87 
17: to 

0.2 

<2.B 

<4. I 

<3.0 

(6.0 

<3.8 

<5.0 

(3.0 

<3.2 

<I.0 

<IO0 

<IO0 

<to 

<t2 

<t2 

<4B 

<t2 

to:05 

(7.2 

<2.8 

c4.t 

<3.0 

<6.0 

<3.8 

<5.0 

<3.0 

(3.2 

<I .o 

<IO0 

<too 

<to 

<t2 

<t2 

(48 

<I2 

HPCUD 
LJHP-2 

IO 

03/09/87 

I I: to 

0.2 

<2.B 

<4.I 

<3.0 

(6.0 

<3.8 

<5.0 

(3.0 

96 

<I.0 

<too 

<too 

<to 

(12 

<I2 

<4B 

<I2 

HPCU9 
LJHP-2 

II 

03/09/87 

to:30 

< I800 

<700 

< too0 

<750 

<I500 

<9so 

<I300 

6100 

<BOO 

<250 

<25000 

<25000 

<2500 

<3000 

<3000 

< I2000 

<3000 

tIPGU 10 

LJtIP-2 
12 

03/09/87 

tt:20 

(7.2 

<2.0 

c4.t 

(3.0 

<6.0 

<3.8 

c5.0 

8.6 

<3.2 

(I.0 

(I00 

<too 

<to 

<t2 

<t2 

<48 

<t2 

tlPGu t I 
LJHF2 

13 

03/09/87 

t2: I9 

CT.2 

<2.8 

<4.t 

c3.0 

<6.0 

C3.B 

<5.u 

34 

(3.2 

<I .(I 

<IOU 

< t 00 

<IO 

<I2 

<I2 

<48 

<I2 

UPGU I2 
LJHP-2 

I4 

03/09/87 

l2:33 

(7.2 

<2.B 

<4. I 

3.6 

<6.0 

<3.8 

<S.D 

<3.0 

<3.2 

<I .o 

<IO0 

<too 

<to 

<t2 

<I2 

<48 

<I2 

HPCUt3 
LJttP-2 

15 

03/09/87 
l3:45 

(7.2 

C2.8 

<4.t 

<3.0 

<6.0 

<3.8 

<5.0 

<3.0 

<3.2 

<I.0 

<too 

<too 

<to 

<t2 

<I2 

<4B 

<t2 



ENVlRONttfNTAL SCIENCE 6 CNClNffRlNG 12/01/87 STAlUS: FINAL PACftt 3 

PROJECT NUllBfR 86447 0404 

F IfLD CROUI! LJtk-2 

PROJfCT NAM NAVY - LEJEUNE HP2 

LA8 COORDINATOR J.D. StlAtllS 

PARMETCRS 
UNITS 

STORET I 

lIfTHOD 

OAIE 
Tlttf 

Lf AD TOTAL 
UC/L 

OILItpt, IR 
tlC/L 

EC NZENC 
UC/L 

BROttOOICllLOROttfTHANt 

UC/L 
BROliO~ORR 

UC/L 
BROttOttfTttANf 

UC/L 

T  

CARBON TfTRACtlLORlDt 
UC/l 

W CHLOROBf NZLNE 
UC/L 

CHLOAOtTHANf 

UC/L 
2-CtlLOROCTIiYLVINYL 
ETIKR UC/L 

CHLOROFORtt 
UC/L 

CllLOROtlfItlbNE 
UC/L 

DIBROttOCHLOROttfTHANt 
UC/L 

I. I-DICHLOROCTHANE 
UC/L 

I. 2-D t CtlLOROEIHANf 
UC/L 

I. I-DtCtILOROflttYLfNt 
UC/L 

TRANS- t ,2-DICHLORO 
ETHENI UC/l 
t.2-DICIILOROPROPANE 

UC/L 
CIS- I. 3-DICIILORO 
PROPf NC UC/L 
TRANS. I.3-DtCtlLORO 

PROPE NE UC/L 

1051 
tCAP 

560 
I 

34030 
ens 

32101 
cats 

32104 
ens 

34413 
ens 

32102 
ens 

34301 
ctts 

34311 
ens 

34576 
ens 

32106 
ens 

344 18 
ens 

32105 
ens 

34496 
ens 

34531 
ens 

ens 
34546 

ens 

3454 t 
ens 

34704 
ens 

34699 
ctts 

HPCW I4 HPCU I5 

LJHP-2 LJHP-2 

I6 I7 

03/09/B7 03/09/ll7 

l3:55 15: to 

<27 .D (27.0 

<D. t <D. I 

<I.0 (I.0 

<2.2 (2.2 

(4.7 <4.? 

<S.B (5.8 

<2.B (2.8 

<6.D (6.0 

<8.2 <B.2 

<ts <I5 

(1.6 <t.6 

c4.3 (4.3 

<3. t <3.l 

c4.7 c4.7 

<2.8 (2.8 

<2.e <2.B 

(I.6 (1.6 

(6.0 (6.0 

<5.D (5.0 

<6.4 cb.4 

HPCU I6 
LJHP-2 

18 

03/tD/87 

l2:07 

41.0 

3 

<I.0 

<2.2 

<4.7 

<5.B 

<2.8 

<6.D 

<0.2 

<t5 

(1.6 

<4.3 

(3. I 

c4.7 

(2.8 

<2.B 

(1.6 

<6.0 

<5.0 

c6.4 

HPCW I7 HPCUIR 

LJHP-2 LJHP-2 
I9 20 

03/10/87 03/10/87 

l2:26 

<27 .O 

3 

(I.0 

<2.2 

c4.7 

<5.8 

<2.8 

(6.0 

a.2 

<I5 

(1.6 

<4.3 

<3.l 

c4.7 

(2.8 

<2.B 

<I .6 

<6.0 

<5.0 

c6.4 

II:40 

<27 .O 

2 

(I.0 

<2.2 

c4.7 

(5.8 

(2.6 

<6.0 

<e.2 

<t5 

(I.6 

(4.3 

(3. I 

<4.7 

(2.8 

(2.8 

<I.6 

(6.0 

(5.0 

(6.4 

SAflPLf I D/I 

HPCtlI9 HPCHZD 
1 JHP -2 LJHP-2 

21 22 

03/lO/B7 03/10/87 
l3:35 

<27.0 

2 

<t.D 

<2.2 

,<4.7 

(5.8 

(2.8 

<6.0 

(8.2 

<I5 

<I .6 

c4.3 

(3. I 

c4.7 

(2.8 

<2.8 

<1.6 

<6.0 

<5.0 

a.4 

t3:so 

33.0 

3 

<I.0 

c2.2 

c4.7 

<5.8 

<2.B 

(6.0 

<8.2 

<26 

(I.6 

<4.3 

<3. I 

<4.7 

<2.B 

<2.B 

cl.6 

(6.0 

<s.o 

<6.4 

HPCW2 I 

LJHP-2 
23 

03/10/87 
l6:26 

(27.0 

2 

<I .o 

c2.2 

c4.7 

<5.0 

(2.8 

(6.0 

cB.2 

<26 

ct.6 

c4.3 

(3. I 

(4.7 

<2.B 

(2.8 

(I.6 

(6.0 

(5.0 

<6.4 

HPCU22 
LJHP-2 

24 

03/t t/t37 
tD:42 

<27 .D 

2 

<t.D 

(2.2 

(4.7 

<5.8 

<2.B 

(6.0 

<B.2 

(26 

<I .b 

(4.3 

(3. t 

c4.7 

(2.8 

<2.8 

<t.6 

(6.0 

(5.0 

<6.4 

HPCU23 
LJHP-2 

25 

03/t l/B7 
IO:25 

<27.D 

3 

<too 

<220 

<470 

<580 

<2BO 

<600 

(820 

<I500 

<I60 

<4 30 

<3lD 

(470 

<200 

(280 

6100 

(600 

(500 

<640 

HPCU24 HPCU25 
LJHP-2 LJHP-2 

26 27 

03/11/87 03/tt/t37 
12:ot 

<27 .O 

2 

<tDO 

<220 

<470 

<58D 

<2BD 

<cl00 

(820 

<I500 

<I60 

(430 

<3to 

(470 

(280 

(280 

4300 

<6OD 

<500 

(640 

12: IS 

C2l.D 

0.3 

(I.0 

c2.2 

c4.7 

(5.8 

<2.B 

<b.D 

<B.2 

<26 

<I .6 

c4.3 

<3. I 

c4.7 

<2.8 

(2.8 

(I.6 

<6.D 

(5.0 

Cb.4 

tiPCtt26 

LJHP-2 
28 

03/12/87 

13: ID 

<27.0 

2 

<I.0 

(2.2 

(4.7 

C5.8 

<7.8 

C6.U 

<tJ.2 

(26 

<I .6 

(4.3 

<3. I 

c4.1 

<2.8 

<2.8 

<I.6 

<6.0 

(5.0 

Cb.4 

tlPcu29 

LJHP-2 
29 

03/12/87 
l4:OO 

52.0 

<o. I 

<I.0 

c2.2 

c4.7 

6.8 

<2.B 

<6.D 

<ft.2 

<I5 

ct.6 

c4.3 

(3. I 

c4.7 

<2.8 

x2.e 

(I.6 

<6.D 

(5.0 

c6.4 



PAAAttf Tf RS 

HPGW14 
STORET I LJHP-2 

UNITS 

DATE 

Tltlf 

flHYLBfNZfNf 
UC/L 

tlflttYLfNf CHLORIDE 
UC/L 

I, I .2.2-IETRACHLORO 

CIHANE UC/L 

TfIRACtlLOROfTtlfNf 
UC/L 

TOLUfNf 
UC/L 

I, I. I-TRICHL’ETtIANf 
UC/L 

I, I,2-TRiCHL’fTHANf 
UC/L 

TR ICHLOROE 1Hf NE 

UC/L 
TR ICHLOROf LUORO- 
tlf MANE UC/L 

VINYL CHLORIDE 
UC/L 

ACROLE IN 
UC/L 

ACRYLONITRILE 
UC/L 

DICHLORODIfLUORO- 
tlf THANE UC/L 
tt-XYLENE 

UC/L 
O-AND/OR-P XYLLNE 

UC/L 
HfTHYL ETIIYL KETONE 

UC/L 
HE TIIYL ISOEUl’KfTONf 

UC/L 

I’lfTHOD 16 

03/09/87 

34371 
CliS 

34423 
GHS 

34516 
GtlS 

34475 
CIIS 

34010 
GtlS 

34506 
GtlS 

345 t I 
GflS 

39160 
GtlS 

34488 
GHS 

39175 
GHS 

342 IO 
GMS 

34215 

GttS 
34668 

GNS 
98553 

MS 

98554 
MIS 

81595 
ens 

81596 
MIS 

l3:55 

<7.2 

<2.8 

<4. I 

<3.0 

<6.0 

<3.8 

<5.0 

<3.0 

<3.2 

Cl.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

HPCW I5 
LJHP-2 

I7 

03/09/87 

IS: IO 

<7.2 

<2.8 

<4. I 

<3.0 

<6.0 

(3.8 

6.0 

<3.0 

<3.2 

<I .o 

<IO0 

<IO0 

<IO 

(12 

<I2 

(46 

<I2 

ENVIRONRCNTAL SCICNCE 6 ENGINEERING 12/01/87 SIATUS: FINAL PACCX 4 

PROJECT NtMtfR 06447 0404 PROJECT NAME NAVY - LEJLUNE HP2 
F IlLD GROUP LJHP-2 

HPCW I6 
LJHP-2 

I8 

D3/ IO/87 

l2:07 

<7.2 

<2.e 

(4.1 

(3.0 

<6.0 

<3.8 

<5.D 

a.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

(48 

<I2 

HPGW 17 

LJHP-2 

IV 

03/10/87 

12:26 

<7.2 

<2.8 

(4.1 

(3.0 

<6.0 

<3.8 

<5.0 

(3.0 

<3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

LAB COORDINATOR J.D. SHAftIS 

SAttPLf t D/t 

HPGW 16 HPCUIV HPGUZO HPCU2 I 

LJHP-2 LJHP-2 LJHP-2 LJHP-2 

20 21 22 23 

03/10/87 03/10/87 03/10/87 03/10/87 

I I:40’ 

(7.2 

<2.8 

<4. I 

(3.0 

c6.0 

(3.8 

(5.0 

(3.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<4i3 

<I2 

l3:35 

<7.2 

(2.0 

<4. I 

<3.0 

(6.0 

<3.8 

(5.0 

<3.0 

<3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<4rt 

<I2 

l3:50 

0.2 

3.4 

<4. I 

(3.0 

(6.0 

c3.e 

(5.0 

<I.0 

<3.2 

<I.0 

<IO0 

<IO0 

<to 

<I2 

<I2 

(48 

<I2 

l6:26 

<7.2 

<2.8 

<4. I 

<3.0 

<6.0 

<3.8 

cl.0 

<I.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

(48 

(12 

HPCU22 
L JtIP-2 

24 

03/l l/87 
IO:42 

<7.2 

<2.8 

<4. I 

(3.0 

<6.0 

(3.8 

(5.0 

<I .o 

(3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

ttPCU23 
L JHP-2 

25 

03/l l/87 
ID:25 

<720 

300 

<I IO 

<200 

<6DO 

<3fto 

(500 

I3000 

<320 

<IO0 

< l0000 

< 10000 

<IO00 

< I200 

< I200 

(4800 

< 1200 

HPCU24 tIPcu25 
LJHP-2 LJLIP-2 

26 27 

03/ll/ft7 03/11/87 
l2:Ol 

(720 

<280 

<4 IO 

<200 

<600 

<3lto 

<SD0 

<IO0 

<320 

<IO0 

< I0000 

< I oocto 

<IO00 

<I200 

< I200 

(4800 

<I200 

12: IS 

<7.2 

2.9 

(4.1 

(3.0 

(6.0 

(3.8 

(5.0 

<I.0 

<3.2 

<I .o 

<IO0 

<IO0 

<IO 

<I2 

<I2 

(49 

<I2 

tlt’Gtt26 HPCU29 
L JtlP-2 LJHP-2 

28 29 

03/12/87 03/12/87 

13: IO 

<7.2 

6.5 

(4. I 

<3.0 

t6.0 

(3.8 

(5.11 

<I .(I 

(3.2 

<I .(I 

<IW 

<ID0 

<IO 

<I2 

<I2 

<48 

<I2 

14:OD 

<7.2 

C2.6 

(4. I 

<3.0 

<6.D 

<3.8 

(5.0 

(3.0 

<3.2 

<I.0 

<IO0 

<ID0 

< IO 

<I2 

<I2 

(48 

<I2 





PARAHETERS 

UNITS 

STORET I 

METHOD 

DATE 
TIHE 

LEAD.TOTAL 1051 

UC/L ICAP 
OILBGR, IR 560 

HC/L I 

BE NZENL 34030 

UC/L GHS 

BROflODlCHLOROHETtiANE 32101 
UC/L GHS 

BROflOFORH 32104 

UC/L GIIS 
BROHOHETHANE 34413 

UC/L GHS 
CARBON TETRACIILORIDE 32102 

UC/L GHS 
CHLOROBENZENE 34301 

UC/L CNS 

CHLOROE I HAN.! 34311 

UC/L GHS 

2-CIILOROETHYLVINYL 34516 
EllILR UC/L ens 
CHLOROf ORH 32106 

UG/L GHS 
CtllOROHE THANE 344 I8 

UC/L CHS 
DtBROHOCHLOROHETHANE 32 105 

UC/L GHS 
I,I-DICHLOROETHANE 34496 

UC/L GHS 
I, 2-DICHLOROETHANE 34531 

UC/L cm 
I, I -DICHlOROETHYLENL 34501 

UC/L CHS 

TRANS.I.2-OICHLORO 34546 
IlHENE UC/L ctls 
t.2-DICHLOROPROPANE 3454 I 

UG/L CHS 
CIS-I,3-DICttLORO 34704 

PROPENl UC/L cm 

TRANS- I. 3-DICHLORO 34699 
PROP1 NE W/L CHS 

22CUI 22GU2 

LJHP-3 LJHP-3 
I 2 

05/27/Bl 05/27/87 
II:20 

78.0 

9 

I3000 

<2200 

<4700 

<SBOO 

<2tloo 

<6000 

<a200 

<I5000 

<I600 

<43vo 

<3100 

<4700 

<2800 

<2BOO 

<I600 

<6000 

<5000 

(6400 

IO:58 

c49.2 

<0.2 

<I.0 

<2.2 

(4.7 

<5.B 

<2.8 

t6.0 

(8.2 

<26 

<I .6 

<4.3 

<3. I 

(4.7 

<2.B 

<2.B 

ct.6 

(6.0 

(5.0 

(6.4 

ENVIRONHENTAL SCIENCE g ENGINEERING tO/Ol/B7 STATUS: FINAL PAGEl I 

PROJLCT NUHBER 86447 0405 PROJECT NAHE NAVY - LtJEUNE HP3 
f IELD GROUP LJHP-3 

HPGW I HPGUP 
LJHP-3 LJHP-3 

3 4 

05/27/Bl 05/21/07 

HPGU3 

LJHP-3 
5 

05/27/87 
I I:59 

(49.2 

(0.2 

<I.0 

<2.2 

<4.7 

<5.B 

<2.8 

(6.0 

cB.2 

<26 

(1.6 

c4.3 

<3. I 

(4.1 

<2.B 

<2.B 

<I .6 

(6.0 

<5.0 

<6.4 

t2:45 

(49.2 

(0.2 

<I.0 

<2.2 

c4.1 

<5.B 

<2.B 

~6.0 

(8.2 

<26 

(I.6 

c4.3 

(3.1 

c4.7 

<2.B 

(2.8 

(I.6 

(6.0 

(5.0 

(6.4 

l4:30 

c49.2 

<0.2 

<I .o 

<2.2 

c4.7 

<5.B 

(2.0 

<6.0 

cB.2 

<26 

<I.6 

(4.3 

<3.t 

c4.7 

<2.B 

<2.B 

<I .6 

<6.0 

<5.0 

c6.4 

PROJECT HANAGER J.D. SHAIIIS 
LAB COORDINATOR JErr SHAHIS 

SAHPLE ID/N 
HPGW4 

LJHP-3 
6 

05/27/Bl 
l3:3D 

<49.2 

<0.2 

I.6 

<2.2 

C4.1 

<5.B 

<2.B 

<6.0 

(8.2 

<26 

<I.6 

c4.3 

<3. I 

<4.7 

<2.B 

<2.B 

4.4 

~6.0 

(5.0 

c6.4 

HPGWS 

LJHP-3 
7 

05/21/87 
t4:55 

<49.2 

<0.2 

<I .o 

c2.2 

<4.7 

<!i.B 

<2.B 

(6.0 

a.2 

<26 

(I.6 

c4.3 

(3. I 

(4.7 

(2.8 

(2.8 

(I.6 

<6.0 

<5.0 

(6.4 

HPGU6 

LJHP-3 
B 

05/27/81 
t5:41 

(49.2 

(0.2 

(I.0 

(2.2 

(4.7 

C5.B 

<2.B 

c6.0 

a.2 

(26 

<I.6 

(4.3 

(3. I 

<4.7 

<2.B 

<2.8 

<I .6 

<6.0 

<5.0 

<6.4 

HPCU? 

LJHP-3 

9 

05/27/07 
16:05 

c49.2 

<0.2 

<I.0 

<2.2 

c4.7 

<5.B 

(2.8 

(6.0 

(8.2 

<26 

<I.6 

(4.3 

<3. I 

(4.7 

<2.B 

<2.B 

<I.6 

<6.0 

<5.0 

(6.4 

HPGUB 

LJHP-3 
IO 

05/27/87 
t6:45 

t49.2 

(0.2 

Cl.0 

(2.2 

(4.7 

(5.8 

<2.B 

<6.0 

cB.2 

<26 

<I.6 

(4.3 

(3. I 

(4.7 

<2.B 

(2.8 

<I .6 

(6.0 

cl.0 

(6.4 

HPGU9 HPCU IO 
LJHP-3 LJHP-3 

II I2 

05/2B/B7 05/2B/B7 
OB:O7 

70.0 

6 

<too 

<220 

<4 10 

<5BO 

(280 

<600 

(820 

<I500 

<I60 

(4 30 

(310 

<4 70 

(280 

(280 

2700 

<600 

<so0 

(640 

D9:22 

(49.2 

<0.2 

<I .o 

<2.2 

c4.7 

(5.8 

<2.B 

(6.0 

<8.2 

<26 

(I.6 

(4.3 

(3. I 

<4.7 

<2.B 

(2.8 

<I .6 

(6.0 

(5.0 

(6.4 

HPGUI I 
LJHP-3 

I3 

05/2B/B7 
09:59 

c49.2 

(0.2 

<I .0 

c2.2 

(4.1 

<5.8 

(2.8 

<6.0 

(8.2 

<26 

2.6 

c4.3 

<3. I 

(4.1 

<2.6 

<2.B 

6.0 

(6.0’ 

(5.0 

c6.4 

HPGU I2 
LJHP-3 

I4 

05/2B/tll 
IO:25 

c49.2 

<0.2 

Cl.0 

c2.2 

<4.7 

<5.B 

<2.a 

(6.0 

(8.2 

<26 

<I .6 

<4.3 

<3. I 

<4.1 

<2.B 

<2.B 

<I.6 

<6.0 

(5.0 

(6.4 

HPGUt3 
LJHP-3 

IS 

05/2B/B7 
II:29 

c49.2 

(0.2 

<I .o 

<2.2 

c4.7 

<5.B 

<2.B 

(6.0 

(8.2’ 

<26 

<I.6 

c4.3 

(3.1 

c4.7 

(2.8 

<2.8. 

(I.6 

(6.0 

<5.0 

(6.4 



PARAMfTfRS 

22CUl 

STORET 1 LJHP-3 
UNITS METHOD I 

DATE 
TIHE 

D5/27/87 

II:20 

fTHYLBfNZf NE 
UC/L 

NfTHYLfNf CHLORIDE 

UC/L 
I. I,2,2-TETRACHLORO 

ETHANE UC/L 
TfTRACHLOROfTHfNC 

UC/L 

TO1 Uf Nf 
UC/L 

I. I. I-TRICHL’ETHANE 

UC/L 

l-i I, I. 2-TR ICHL ‘ETHANE 
I UC/L 

10 
TR ICHLOROETHENE 

UC/L 
TR ICHLOROFLUORO- 
ML THANL UC/L 

VINYL CHLORIDE 
UC/L 

ACROLL IN 
UC/L 

ACRYLONITRILE 
UC/L 

DlCllLORODlf LUORO- 
Mf THANC UC/L 

H-XYLfNf 
UC/L 

O-AND/OR-P XYLfNt 

UC/L 

METHYL ETHYL KfTONf 
UC/L 

HETHYL ISOBUT’KETONf 

UC/L 

34371 <7200 
GIG 

34423 <50000 

GHS 
34516 <4lOO 

MS 

34475 <2000 
MS 

34010 24000 
GllS 

34506 <3800 
MS 

3451 I <so00 
GIIS 

39180 <IO00 
GIIS 

34488 <3200 
GtlS 

39175 < 1000 
GHS 

34210 < l00000 
MS 

34215 < 100000 

MIS 
34668 < 10000 

MS 
90553 <I2000 

GHS 
98554 < I2000 

GtlS 

a1595 <4 EOOO 

ens 
81596 < I2000 

GHS 

22GU2 

LJHP-3 
2 

D5/27/07 

IO:58 

(7.2 

<so 

<4. I 

<3.D 

<6.0 

<3.8 

(5.0 

(I.0 

<3.2 

Cl.0 

(100 

<IO0 

<IO 

<I2 

<I2 

(48 

<I2 

ENVIRONNENTAL SCIENCE (L CNGlNEfRlNG lO/Ol/87 STATUS: FINAL PAGEl 2 

PROJECT NUHBER 66447 0405 PROJECT NANf NAVY - LEJEUNE HP3 
FIELD GROUP LJHP-3 PriOJECT NANAGER J.D. SHANIS 

LAB COORDINATOR JEFF SHANIS 

SAtlPLE I D/R 
HPGU I HPGUP 

LJHP-3 LJHP-3 
3 4 

05/27/tl7 05/27/87 

l2:45 

<7.2 

<so 

(4. I 

<3.D 

(6.0 

<3.0 

<5.0 

(I.0 

<3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

(48 

<I2 

l4:30 

(7.2 

<so 

<I. I 

<3.0 

(6.0 

(3.8 

<5.D 

<I.0 

(3.2 

(I.0 

<IO0 

<IO0 

< IO 

<I2 

<I2 

<40 

<I2 

HPGW3 HPGU4 

LJHP-3 LJHP-3 
5 6 

D5/21/07 05/27/07 

II:59 

Cl.2 

<50 

<4. I 

. <3.0 

(6.0 

<3.8 

(5.0 

<I.0 

<3.2 

(I.0 

<ID0 

<IO0 

<IO 

<I2 

<I2 

<40 

<I2 

l3:3D 

<7.2 

<so 

<II. I 

<3.0 

(6.0 

<3.6 

(5.0 

1.1 

<3.2 

(I.0 

<IO0 

<ID0 

<IO 

<I2 

<I2 

(48 

<I2 

HPGUS 

LJHP-3 
1 

05/21/01 

l4:55 

<7.2 

<SD 

<4. I 

(3.0 

(6.0 

<3.8 

(5.0 

(I.0 

(3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<40 

<I2 

HPGW6 HPGW? 

LJHP-3 LJHP-3 
8 9 

05/27/81 05/27/07 

l5:47 l6:DS 

(7.2 <7.2 

<so (50 

(4.1 <4. I 

(3.0 <3.0 

(6.0 <6.0 

(3.8 <3.8 

(5.0 <5.0 

<I.0 (I.0 

(3.2 <3.2 

(I.0 (I.0 

<IO0 <IO0 

<IO0 <IO0 

<ID <IO 

<I2 <I2 

<I2 <I2 

(40 (48 

<I2 <I2 

HPGWil 

LJHP-3 
IO 

05/27/87 
l6:45 

Cl.2 

<50 

<4. I 

<3.0 

<6.0 

<3.8 

<5.D 

(I.0 

<3.2 

<I.0 

<ID0 

<IO0 

<IO 

<I2 

<I2 

(48 

<I2 

HPGW9 HPCU IO 
LJHP-3 LJHP-3 

II I2 

D5/28/87 05/28/87 
OR:07 

<720 

(280 

(410 

<2DO 

<600 

<380 

<SD0 

<IO0 

<320 

<ID0 

<10000 

<10000 

< 1000 

2000 

2000 

<4800 

<I200 

09:22 

<7.2 

<SD 

(4. I 

<3.0 

<6.0 

<3.8 

<5.0 

<I .o 

(3.2 

<I.0 

<too 

<IO0 

< IO 

<I2 

<I2 

(48 

<I2 

HPGW I I 
LJHP-3 

I3 

05/28/87 
09:59 

<7.2 

(50 

<4. I 

<3.0 

<6.D 

<3.8 

(5.0 

24 

(3.2 

(I.0 

<IO0 

<IO0 

<ID 

<I2 

<I2 

(48 

<I2 

HPGW I2 
LJHP-3 

I4 

05/28/87 
ID:25 

<7.2 

<50 

<4. I 

(3.0 

<6.0 

<3.8 

<5.D 

<I.0 

<3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

< I2 

(48 

<I2 

HPGWl3 
LJHP-3 

I5 

D5/28/87 

II:29 

<7.2 

<50 

<4. I 

(3.0 

<6.0 

(3.8 

(5.0 

<I.0 

(3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

< I2 

(48 

<I2 



fNVIRONliENTAL SCllNCE 8 CNCINCERINC lO/Oi/ll7 SIATUS: FINAL PACEU 3 

PROJECT NUnBER 86447 0405 PROJfCl NAM NAVY - LEJEUNE HP3 

PARAnfTERS STORET I 
UNITS lifTHOD 

DATE 

lltif 

LEAD, TOTAL 

UC/L 

OIL&CR. IR 
W/L 

BENZENE 
UC/L 

BROnODlCHLOAOnllHANf 

UC/L 
BROnOFORn 

UC/L 

BROliOnfTHANf 
UC/L 

CARBON TETRACRLOR I DE 
UC/L 

CHLOROBE NZCNE 

UC/L 
CHLOROETHANE 

UC/L 
2-CHLOROETHYLVINYL 
ElHfR UC/L 

CHLOROfORn 
UC/L 

CHLOROnElHANC 
UC/L 

DI llROnOCHLOROnf TtlANE 

UC/L 
I, I-DICHLOROCTHANE 

UC/L 
I.Z-DICtlLOROClHANf 

UC/L 
I. I-DICHLOROITHYLENE 

UC/L 
TRANS. I ,2-DICHLORO 

ElHCNL UC/L 
I.?-DICHLOROPROPANE 

UC/L 
CIS-I.)-DICHLORO 
PROPC NE UC/L 

TRANS- I, 3-DICHLORO 
PROPLNC UC/L 

1051 

ICAP 
560 

34030 
ens 

32101 
ens 

32 104 
ens 

34413 
GIIS 

32102 

ens 
34301 

ens 
34311 

ens 
34576 

GIIS 
32106 

ens 
34418 

ens 

32105 
ens 

34496 
ens 

34531 
MS 

34501 
ens 

34546 
GIIS 

3454 I 
ens 

34 704 
ens 

34699 
ens 

HPGU I4 
LJHP-3 

I6 

D5/28/87 

II:45 

(49.2 

(0.3 

<I.0 

<2.2 

<4.7 

<5.e 

<2.8 

<6.0 

<a.2 

(26 

(I.6 

(4.3 

(3.1 

(4.7 

(2.0 

(2.8 

(I.6 

(6.0 

<5.0 

(6.4 

f ICLD GROUP LJHP-3 

HPGHIS HPGU 16 HPGUl7 HPGU 18 
LJHP-3 LJHP-3 LJHP-3 LJHP-3 

I7 I8 I9 20 

05/20/07 05/20/07 05/28/87 05/28/87 

l3:OO l3:20 

(49.2 (49.2 

J.o.2 <0.2 

<I.0 <I .o 

(2.2 <2.2 

c4.1 c4.7 

<S.tl <5.8 

<2.8 <2.0 

<6.0 (6.0 

a.2 <a.2 

(26 (26 

<l.b (I.6 

(4.3 c4.3 

(3. I (3. I 

<4.7 c4.7 

(2.8 <2.8 

<2.8 <2.8 

<I.6 <I .6 

<6.0 <6.0 

(5.0 a.0 

<b.4 Cb.4 

14: 14 13:57 

<49.2 <49.2 

<0.2 <0.2 

<I.0 <I.0 

(2.2 . <2.2 

(4.7 c4.1 

(5.8 <5.8 

<2.8 <2.B 

<6.0 <6.0 

<8.2 a.2 

<2b <26 

(I.6 (I.6 

(4.3 c4.3 

<3.1 <3. I 

<4.7 (4.7 

(2.8 <2.8 

<2.8 <2.8 

<I'.6 <I.6 

<b.O (6.0 

<S.D <5.0 

(6.4 <6.4 

PROJECI nANACfR J.D. SHAnlS 
LAB COORDINATOR JfFf SHAnlS 

HPGW 19 
LJHP-3 

21 

05/20/07 

IS: IO 

<49.2 

<0.2 

(I.0 

(2.2 

c4.7 

<5.8 

<2.8 

<6.0 

a.2 

(26 

(I.6 

(4.3 

<3. I 

<4.1 

<2.0 

<2.8 

(I.6 

<b.O 

<5.0 

<6.4 

SAnPLE ID/# 
HPGU20 HPCUZ I 
LJHP-3 LJIIP-3 

22 23 

05/28/87 05/28/87 

l5:50 18: I2 

<49.2 <49.2 

<0.2 <D.Z 

<I.0 <I.0 

<2.2 <2.2 

(4.7 <4.7 

<5.8 (5.8 

<2.8 <2.8 

<6.0 (6.0 

a.2 a.2 

(26 (26 

<I.6 <I.6 

<4.3 <4.3 

<3. I <3. I 

<4.7 c4.7 

<z.Ll <2.8 

<Z.il (2.8 

<I .b <I.6 

(6.0 <b.o 

<5.0 <5.0 

cb.4 cb.4 

HPCW? HPCU23 HPGU24 HPCU25 

LJHP-3 LJHP-3 LJHP-3 LJHP-3 

24 25 26 27 

05/29/07 05/29/81 05/29/87 05/29/87 
IO:03 09: 35 II:05 t I:23 

<49.2 <49.2 c49.2 c49.2 

<0.2 <0.2 <o.a <0.2 

(I.0 <IO0 <IO0 <I .o 

(2.2 <220 <220 <2.2 

<4.7 <4 10 <4 10 (4.7 

(5.8 (580 (580 (5.8 

<2.8 <280 <280 <2.8 

<6.0 <boo <boo (6.0 

<0.2 a20 a20 <LT.2 

<2b <I500 <I500 <26 

<I .6 <lb0 <160 <I .6 

c4.3 <43D <4 30 c4.3 

(3. I <3lD <310 (3. I 

<4.1 (470 <470 (4.7 

<2.8 <no <280 <2.e 

<2.8 <280 <280 (2.8 

<I .6 7100 4000 (I.6 

(6.0 <boo <600 (6.0 

<5.0 <so0 <500 <5.0 

<6.4 (640 (640 <6.4 

HPCU26 tIPcu29 

LJHP-3 LJHP-3 
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T  I nf 

ETHYLBENZENt 
UC/L 

MTHYLENE CHLORIDE 
UC/L 

I. I,2.2-TETRACHLORO 
CTHANE UC/L 

TfTRACHLOROfTHfNE 

UC/L 
TOltJENf 

UG/L 
I, I. I-TR ICHL ‘ETHANE 

UC/L 
I. I,Z-TiICtIL’fTHANf 

UC/L 
TR ICHLOROE THENE 

UC/L 
TR ICHLOROf LUORO- 
tlE THANL VGA 

VINYL CttLORlDf 
UC/l 

ACROLE t N 
UC/L 

ACRYLONtTRtLf 
UC/L 

DlCtlLORODtfLUORO- 
blf THANf UC/L 

n-xartir 
UC/L 
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W/L 
nfTHY1 ETHYL KETONf 

UC/L 
nETHYL ISOBUT’KCTONE 

UC/L 

Hf THOD 16 

05/28/87 

34371 
GtlS 

34423 
cm 

34516 
CtlS 

34475 
tins 

340to 
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34506 
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34511 
ens 

39180 

ens 
34488 
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39175 
ens 

34210 
ens 

34215 
ens 

34660 
ens 

98553 
ens 

98554 
ens 

81595 

GtlS 
81596 

ens 

II:45 

<7.2 

<so 

(4. I 

(3.0 

<6.0 

<3.8 

(5.0 

<I.0 

(3.2 

(I.0 

<too 

<IO0 

<to 

<I2 

<I2 

<48 

<I2 

HPCUIS 

LJHP-3 
17 

05/28/87 
13:oo 

<7.2 

<so 

<4. I 

<3.0 

(6.0 

<3.8 

(5.0 

<I .o 

7.1 

(I.0 

<IO0 

<I00 
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<4a 

<I2 
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HPCUt6 

LJHP-3 
te 

05/28/07 
t3:20 

<7.2 

<50 

<4. I 

<3.D 

(6.0 

<3.e 

<5.0 

<I .o 

<3.2 

(I.0 

<too 

<too 

<IO 

<I2 

<I2 

(48 

<t2 

HPCU I7 

LJHP-3 
I9 

05/28/87 

14: I4 

(7.2 
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<4. I 

<3.0 

A.0 

<3.8 

<5.0 

<I.0 

<3.2 

(I.0 

<IO0 

<too 
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<I2 
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<I2 

HPCW Ill HPCU I9 

LJHP-3 LJHP-3 
20 21 

05/28/87 05/28/87 

l3:57 IS: IO 

<7.2 <7.2 

<50 <so 

(4. I 

<3.0 

(6.0 

<3.8 

<5.0 

<I.0 

(3.2 

(I.0 

<too 

<too 

<IO 

<I2 

<I2 

(48 

<I2 

<4. t 

<3.0 

(6.0 

<3.8 

<5.0 

(I.0 

(3.2 

(I.0 

<IO0 

<IO0 

<to 

<I2 

<I2 

<48 

<I2 

SAIIPLE ID/t 
HPGU20 

LJHP-3 
22 

05/28/87 
IS:50 

Cl.2 

(50 

(4. t 

c3.0 

(6.0 

<3.8 

C5.0 

<I.0 

(3.2 

<I.0 

<IO0 

<too 

<IO 

<I2 

<I2 

(48 

<I2 

HPCH2 t 

LJHP-3 
23 

05/28/87 

18: I2 

c7.2 

(50 

<4. I 

(3.0 

(6.0 

(3.8 

<s.o 
8 

(I.0 

(3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

(48 

<I2 

HPCW22 

LJHP-3 

24 

05/29/87 

IO:03 

<7.2 

<so 

<4. I 

(3.0 

(6.0 

(3.8 

.<5.0 

(I.0 

<3.2 

<I .o 

<IO0 

<IO0 

<to 

<I2 

<I2 

(48 

<I2 

HPGU23 HPCU24 HPGU25 

LJHP-3 LJHP-3 LJHP-3 
25 26 27 

05/29/87 05/29/87 05/29/87 
o&35 

(720 

<so00 

<‘I to 

(200 

(600 

(380 

<500 

4 300 

<320 

<IO0 

< loo00 

< 10000 

< too0 

< 1200 

<I200 

(4800 

<I200 

Ii:05 

<720 

<so00 

<4 IO 

<200 

(600 

(380 

(500 

<IO0 

(320 

250 

< t 0000 

< 10000 

< too0 

<I200 

<I200 

<4800 

< 1200 

II:23 

<7.2 

(50 

(4.1 

(3.0 

<6.0 

<3.8 

(5.0 

<I .o 

<3.2 

<I .o 

<too 

<too 

< IO 

<I2 

(12 

(46 

<I2 

tlPCU26 
LJHP-3 

28 

05/29/87 

12:45 

<7.2 

<so 

t4.1 

(3.0 

(6.0 

<3.Ll 

<5.0 

(I.0 

(3.2 

(I.0 

<too 

<too 

t IO 

(12 

<I2 

(48 

<I2 

HPCW29 
LJHP-3 

29 

05/29/87 

l3:OS 

(7.2 

(50 

<4. I 

<3.0 

<6.0 

(3.8 

<5.0 

(I.0 

<3.2 

(I.0 

<IO0 

<too 

<IO 
I 

<I2 

<I2 

<48 

<I2 





HPGH9-2 HPGH9-3 

PARAHETERS STORE1 t LJUP-4 LJHP-,4 
UNITS METHOD I 2 

DATE 08/06/87 08/06/87 

TIME 

BENZENE 34030 

UC/L GIIS 

6ROllODICHLOROnETHANE 32101 
UC/L ens 

BROtlOf ORn 32104 

UC/L GIIS . 

BRORORETHANE 34413 
UC/L GIIS 

CARBON TETRACHLORIDE 32102 

UC/L ens 

CHLORORENZENf 34301 
UC/L ens 

CHLOROETHANE 34311 

UC/L ens 
2-CHLOROETHYLVINYL 34576 

ETHER UC/L ens 

CHLOROfORn 32106 

UC/L GIIS 
CHLOROIKTHANC 344 18 

UC/L ens 
DIBROfWCHLOROnETHANE 32105 

UC/L ens 
I, I-DICHLOROETHANE 34496 

UC/L ens 
I,Z-DICHLOROETHANE 34531 

UC/L ens 

I. I-DICHLOROETHYLENE 34501 
UC/L ens 

TRANS- I .P-DICHLORO , 34546 
ETHENE UC/L ens 
I,Z-DICHLOROPROPANE 3454 I 

UC/L ens 
CIS-1.3-DICHLORO 34704 
PROPENE UC/L ens 
TRANS-l.3-DICHLORO .34699 

PROPENE UC/L GRS 

ETHYLMNZENE 34371 
UC/L ens 

nETHYLENE CHLORIDE 34423 

UC/L ens 

I I : 30 

<I.0 

<2.2 

c4.7 

<5.8 

<2.8 

(6.0 

a.2 

<I5 

<I.6 

(4.3 

<3. I 

<4.7 

c2.a 

(2.8 

<I .6 

c6.0 

Cl.0 

<6.4 

(7.2 

i50 

12: I4 

<I.0 

(2.2 

t4.1 

<5.8 

<2.8 

<6.0 

(8.2 

<I5 

<I.6 

(4.3 

<3. I 

<4.7 

<2.e 

(2.8 

<I.6 

<6.0 

<5.0 

<6.4 

(7.2 

<so 
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HPGUI'I-2 
LJHP-4 

3 

08/05/87 
16: 13 

<I .o 

<2.2 

<4.1 

<5.8 

C2.8 

<6.0 

a.2 

<I5 

<I.6 

c4.3 

‘3. I 

c4.7 

<2.8 

<2.8 

ct.6 

<6.0 

cl.0 

(6.4 

o.2 

<so 
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LJHP-4 LJHP-4 

4 5 

OR/OS/R7 00/06/87 

l6:04 

<I .o 

t2.2 

<4.1 

6.0 

<2.e 

<6.0 

a.2 

<I5 

<I.6 

<4.3 

<3. I 

(4.7 

<2.8 

<2.a 

<I.6 

<6.0 

<5.D 

c6.4 

(7.2 

<so 

13: I5 

<I.0 

c2.2 

c4.7 

<5.8 

<2.a 

c6.0 

M.2 

<I5 

<I.6 

(4.3 

x3. I 

<4.7 

<2.8 

<2.8 

<I .6 

<6.0 

<5.0 

<6.4 

c7.2 

<so 

HPGll24-3 

LJHP-4 

6 

08/06/87 

l3:28 

<I .o 

(2.2 

<4.7 

<5.8 

<2.e 

(6.0 

a.2 

<I5 

(I.6 

<4.3 I 

<3. I 

<4.7 

<2.8 

<2.8 

<I.6 

t6.0 

<5.0 

<6.4 

<7.2 

<so 
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UC/L 
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UC/L 
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UC/L 
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<4. I 

(3.0 

<6.0 
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<5.0 

<I.0 

(3.2 

(I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 
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<IO0 

(I00 
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<I2 

<I2 
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<I2 

16:13 

c4.1 

<3.0 

<6.0 

<3.8 

a.0 

<I.0 

a.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<48 

<I2 

16:04 

<4.1 

(3.0 

<6.0 

<3.9 

a.0 

<I.0 

(3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 
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<I2 
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<I.0 

<3.2 

<I.0 

<IO0 

<IO0 

<IO 

<I2 

<I2 

<4O 

<I2 

l3:28 

<4.l 

<3.0 

<6.0 
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<5.0 

(I.0 

t3.2 

(I.0 

<IO0 

<IO0 

<to 

<I2 

<I2 
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C-LFZUNE~.2/HPIAAPK.l 
05/26/M 

K.0 3 

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-l 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-l 

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-l and utilized throughout the report were obtained 

on April 15, 1987. 

K-l 



c-LEJmE.2/AEmv.1 
05/26/88 

TableK-l. Well SumeyamiGmudwa~ELevatimDa~ 

TopofcaSing(TE) bndSurface(Ls) Stickup DqthtoWater DepthtoWaw WaterLevel 
well No. Elevatim (Ft) Elevation (Ft) ow (Rfrcmm3 (Fe fran Is> EIiEvatim (Ft) 

HKw6 

HENL6 
HFwl7 
l-IF3a.a 
HFa?l9 
HFGW20 
HKw21 -' 

H&J26 

%.88 95.08 1.80 22.36 20.56 74.52 
96.89 94.64 2.25 9.26 7.01 87.63 
%.56 94.36 2.20 20.69 18.49 75.87 
96.22 93.63 2.59 21.38 18.79 74.84 
92.78 90.78 2.00 15.25 13.25 77.53 
92.22 89.84 2.38 16.19 13.81 76.03 
92.45 90.38 2.07 14.87 x2.80 77.58 
93.31 91.05 2.26 14.24 11.98 79.07 
93.68 91.34 2.34 16.43 14.09 77.25 
92.79 90.59 2.20 13.42 Il.22 79.37 
92.75 90.40 2.35 14.37 12.02 78.38 
94.75 92.40 2.35 . 12.79 10.44 81.96 
89.93 87.76 2.17 12.35 10.18 77.58 
91.16 89.28 1.88 IL.72 9.84 79.44 
91.72 91.65 0.07 10.17 10.10 81.55 
97.14 94.95 2.19 12.84 10.65 84.30 
94.78 92.69 2.09 12.02 9.93 82.76 
91.76 91.88 -0.12 9.57 9.69 82.19 
93.88 91.78 2.10 8.41 6.31 -85.47 
89.87 87.64 2.23 8.33 6.10 81.54 
99.39 97.16 2.23 12.04 9.81 87.35 
98.15 96.29 1.86 9.49 7.63 88.66 
97.79 95.99 1.80 ll.08 9.28 86.71 
98.55 96.31 2.24 7.27 5.03 91.28 
98.22 96.16 2.06 8.37 6.31 89 :a5 
99.10 96.83 2.27 6.17 3.90 92.93 

* * 2.50 21.09 NA P&l 

. 

N&e: ft-feet. 
PA-not applicable. 
HP-18 is umsnuctedbelowgrade. 

, 

-nNo data available. 

scmxe: ESE, 1988. 

K-2 
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