
05 3\4~0w-l0 I/ 

APPENDJX A 
SITE SUMMARY REPORT (ESE, 1990) 



SITE SUMMARY REPORT 
FINAL 

MARINE CORPS BASE 
Camp Lejeune, North Carolina 

Contract No. N62470-83-B-6101 

Prepared For: 

Naval Facilities Engineering Command 
Atlantic Division 

Prepared By: 

ENVIRONMENTAL SCIENCE & ENGINEERING, INC. 
Plymouth Meeting, Pennsylvania 

ESE PROJECT NO. 49-02036 

September 1990 



2-ENG.Sl/CLFDSS.l 
06/02/90 

i 

3.10 SITE 35 - CAMP GEIGER AREA FUEL PARy 

3.10.1 SITE BACKGROUND 

Camp Geiger Area Fuel Farm (Figure 35-l) is located north of the intersection 

of G and Fourth Streets, approximately 400 feet southwest of Brinson Creek 

(PWDM Coordinates 12, Cll). This 2,500 square feet AOC was used in 1957 and 

1958 for storing and pumping fuel. Mogas was released to the soil through a 

leak in an underground line near an above-ground storage tank and tank pad. 

The Camp Lejeune Fire Department has estimated the amount of fuel released to 

be in the thousands of gallons. Exact quantities released can not be 

determined since the records were destroyed. The spill migrated east and 

northeast towards and into Brinson Creek. Fuel at the surface of the shallow 

aquifer was disposed of by digging holes to the water table and igniting the 

fuel. Fuel which contaminated Brinson Creek was also ignited and burned. 

Site 35 is underlain by layers of silty sand with interbedded layers of 

clayey sand, coarse sand, and sandy gravel. A geologic cross section of Site 

35 is presented in Figure 35-2. The cross section is drawn on an east-west 

line (Figure 35-3). The surface of the shallow groundwater lies within the 

interbedded silty sand and clayey sand at depths ranging from 7.02 to 11.05 

feet below land surface. The groundwater contour map presented in Figure 3S- 

4 indicates that the shallow groundwater flows to the northeast toward 

Brinson Creek with a gradient of approximately 0.014 ft/ft. 

! 3.10.2 SITE INVESTIGATION 

GROUNDWATER 

! 
I 

- E 

Three hand-augered borings to the groundwater surface were dug at the 

downgradient side of the facility in 1984 and three groundwater samples were 

collected (3SGW1, 3SGW2, and 35GW3). The samples were analyzed for lead, 

O&G, and VOCs. Appendix A lists the individual target analytes and their 

abbreviations. Table 35-l presents the analytical results for those analytes 

that were above the appropriate method detection limits. Levels of lead 

(above N.C. Groundwater Standards) were identified in all three samples which 

indicates that the shallow groundwater was contaminated from the release of 

fuel into the soils. The VOC components of the fuel were not detected. 

3-94 
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Three permanent groundwater monitoring wells were installed in 1986 to allow 

for more representative samples of the groundwater (Figure 35-l). Well 35GW4 

was installed upgradient of the spill area and Wells 3SGW5 and 35GW6 were 

installed downgradient. The groundwater samples taken from these wells were 

analyzed for lead, O&G, and VOCs, as well as xylene and ethylene dibromide 

(EDB). Table 35-1 presents the analytical results of the December 1986 and 

March 1987 sampling efforts. In the upgradient well (35GW41, no analytes 

were detected except for O&G in 1986. In 1987, O&G and trans-1,2- 

dichloroethene were detected. The source of these two analytes in the 

upgradient well is not clearly defined in the current database. 

I Wells 35GWS and 35GW6 were found to contain sporadic distributions of fuel- 

derived compounds and VOCs. Benzene, lead and O&G were detected in Well 

35GW5, which is located northeast of the tanks. This suggests that the 

detected analytes are a result of the recorded fuel spillage at the site. 

Well 35GW6 is located east of the tanks and was found to contain O&G, trans- 

1,2-dichloroethene, trichloroethene and benzene. The presence of VOCs in 

this well suggests that widespread low level contamination of the shallow 

aquifer may be present as a result of the fuel release or other as yet 

unidentified sources. Well 33GW6 is in a generally cross gradient position 

of the tanks and is located approximately 200 feet downgradient of an 

automobile maintenance (hobby) shop. Due to the distance of the well from 

the tanks, VOCs in the recorded fuel release may not be a sole contributor to 

VOCs in the groundwater at Well 35GW6. The automobile maintenance shop 

represents a potential source of waste solvents detected in this well. 

I 
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SOILS --Jd 

Three soil samples were analyzed from the three hand-augered borings in 1984. 

Lead and O&G were detected in all three samples. The analytical results are 

listed below. 

Lead 

Oil and grease 

SURFACE WATER 

. Concentrarion (u&J- 

35GW2 
8 6 6 

67 2200 40 

Two surface water samples were collected from Brinson Creek in 1986, one 

upstream and one downstream of the site (Figure 35-l). These samples were 

analyzed for lead, O&G, and ethylene dibromide. No target analytes were 

detected in either sample. 

SEDIMENT 

Two sediment samples from Brinson Creek were taken in 1986 at the same 
-4 

locations as the surface water samples. These samples were analyzed for 

lead, O&G, and ethylene dibromide. Both sediment samples were found to 

contain lead and O&G, suggesting that episodic contamination of the creek has 

occurred or is occurring. Levels of both these analytes were higher in the 

upstream sample, suggesting that the discharge of contaminated groundwater to 

the creek is occurring at the far northern section of site and that the 

sample was not taken far enough upstream to truly represent upstream 

conditions. Another possibility is that the.source of O&G and lead may be 
located upstream of Site 35. 

3.10.3 SUMMABY AND CONCLUSIONS 

The 1986/87 analytical data indicate that widespread contamination of the 

shallow aquifer with fuel derived contaminants and VOCs may exist at Site 35. 

The migration mechanisms by which contaminants have migrated to the 

upgradient well have not been identified. However, due to the nature of 

hydrocarbon fuel, a spill would tend to widely disperse on the surface of 

3-101 
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groundwater in a sandy medium. This would explain the concentrations of fuel 

related compounds in Well 35GW4. A second separate source of observed 

contaminants may be present at the automobile maintenance shop located 

upgradient of Well 35GW6. 

The groundwater contour map (Figure 35-4) indicates that groundwater flow is 

towards Brinson Creek. Surface water samples contained no detectable target 

analytes. Sediment samples, however, contained lead and O&G. Because at the 

time of the fuel release to the environment, fuel reached the creek, it can 

be assumed that contaminants may be currently discharging to the creek via 

the groundwater. 

3.10.4 RRCOMHENDATIONS 

The work efforts to date at this AOC have identified the presence of fuel 

derived contamination in the soils, shallow groundwater, surface'water, and 

sediments. Further investigations should be designed to determine the extent 

(horizontal and vertical) of the contamination within the soils and 

groundwater and within Brinson Creek. In addition, investigation of the 

adjacent automobile hobby shop should be initiated to determine if that 

facility is a source of VOC contamination. A Risk Assessment should be 

conducted upon completion of the environmental characterization. 

- 
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1.0 INTRODUCTION 

1.1 Purpose of lnvestiaation 

On September 29, 1990, the Commander of the Atlantic Division Naval Facilities 

Engineering Command (LANTDIV) in Norfolk, Virginia, contracted with Law Companies 

Group, Inc. to perform a Comprehensive Site Assessment (CSA) at the Camp Geiger 

Fuel Farm, Marine Corps Base (MCB), Camp Lejeune, North Carolina (Drawing 1 .I ). 

The purpose of the investigation was 1) to identify the presence, magnitude and 

extent of possible free-product accumulation and ground-water contamination and 2) 

to assess potential exposure to subsurface contaminants resulting from the release(s) 

of petroleum fuels. As stated in the CSA Workplan contained in Appendix A, the 

objective of the investigation was to provide sufficient data to meet the requirements 

of Sections 280.63 and 280.65 of 40 CFR Part 280, Federal Technical Standards for 

Underground Storage Tanks. This .data should also be sufficient to meet the 

requirements of Sections .0704 and .0706 of Title 15A, Chapter 2, Subchapter 2N, 

North Carolina Criteria and Standards Applicable to Underground Storage Tanks. 



1.2 Scooe of Work 

Authorization to proceed with the investigation was granted by the Commander of 

LANTDIV of Norfolk, Virginia, via Contract/Purchase Order No. 

N62470-90-D-7625/0002 dated September 29, 1990. 

As outlined in the contract and the CSA Workplan, the Scope of Work included 

preparation of a health and safety plan, collection of ground-water samples using the 

Hydropunch ground-water sampling system, performance of a soil-gas survey and 

tracer testing of the underground fuel lines, excavation of soil borings, installation of 

monitoring wells, collection and analysis of soil and ground-water samples, 9 

performance of a preliminary exposure assessment, performance of a preliminary 

evaluation of remedial alternatives, preparation of a final report of investigation and 

presentation of data and conclusions. Specific methods employed during performance 

of the project activities are described within the appropriate sections of this report. 

1.3 Previous lnvestiaations 

A leaking underground line was reportedly discovered at the Camp Geiger Fuel Farm 

(Fuel Farm) in 1957-58. Law Engineering could not locate written documentation of 
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this incident, but found reference to it in a report by Environmental Science & 

Engineering (ESE) of Plymouth Meeting; Pennsylvania (19901, This report stated that 

the Camp Lejeune Fire Department estimated that thousands of gallons of fuel was 

released; the records documenting the exact quantities of the spill have been 

destroyed. The spill migrated to the east and northeast into Brinson Creek. Gasoline 

at the top of the surficial aquifer was exposed by digging trenches; the fuel was then 

ignited and burned. Fuel which reached Brinson Creek was also ignited and burned. 

Mr. Ron Waters of Direct Support Stock Control of the Logistics Department at Camp 

Geiger, who has been employed at Camp Geiger for 35 years, stated that a fireman 

from the Camp Geiger Fire Department had told him that the leak occurred when a 

dispensing pump was damaged. He was also told that the Fire Chief had to wade 

through the spilled product to turn off the valve to the pump. 

MCB Camp Lejeune is listed on the National Priority List (NPL) and Wastelan 

Preremedial Report, both of which are compiled by the Environmental Protection 

Agency (EPA) and monitored by the Division of Solid Waste Management of the North 

Carolina Department of Environment, Health and Natural Resources. MCB Camp 

Lejeune was placed on the NPL in 1983, after Water and Air Research, Inc. of 

Gainesville, Florida performed an Initial Assessment Study of 76 potentially- 

contaminated sites at the base. Water and Air Research identified 21 of these sites 
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as warranting further investigation. Camp Geiger Fuel Farm is one of the 21 sites 

recommended for further investigation. A twenty-second site at Camp Lejeune was 

later added to this list. 

ESE performed Confirmation Studies of the 22 sites requiring further investigation and 

performed the Fuel Farm study between 1984 and 1987 (ESE, 1990). During this 

study, ESE advanced three hand-auger borings, collected ground-water and soil 

samples from each and documented ground water contaminated with lead and soil 

contaminated with lead, oil and grease. In 1986, ESE collected sediment and surface- 

water samples from Brinson Creek and installed three monitoring wells, two east of 

and one west of the Fuel Farm. These wells were sampled after installation and again 

in 1987. Laboratory analysis did not reveal surface-water contamination, but did 

document lead, oil and grease in the sediment and soil samples. Ground water from 

both the upgradient and downgradient wells was found to be contaminated with 

volatile organic compounds. ESE could not identify a source for the contamination 

documented in the upgradient well. ESE identified two possible sources for the 

contamination in the downgradient wells. The first was the fuel spill which occurred 

at the fuel farm in the 1950’s and the second was an automotive maintenance shop 

located southeast to the Fuel Farm, in Building No. TC-474. ’ 
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NUS Corporation performed an investigation in the area north of the Fuel Farm in 

1990. According to the NUS report (NUS, 19901, fuel was observed in a stormwater 

drainage ditch. Base personnel constructed an earthen dam in the drainage ditch to 

contain the fuel and rerouted storm drainage to the south. NUS installed four 

monitoring wells, three in the vicinity of the ponded stormwater and one in an 

apparent upgradient position. Results of laboratory tests performed by NUS revealed 

that ground water in one well and soil from.the cuttings of two soil borings in the 

vicinity of this drainage ditch were contaminated with petroleum-fuel constituents. 

No free-phase petroleum hydrocarbons (free product) were reportedly observed in the 

wells. Ms. Amy Hubbard, project manager of the investigation for NUS, stated that 

NUS personnel did not observe any free product over the 8-week period of their 

investigation. Ms. Hubbard stated that she believes that the contamination resulted 

from a one-time surface release of product. Ms. Stephanie del Re-Johnson of the 

Installation/Restoration Division of the Environmental Management Department (EMD) 

at Camp Lejeune stated that she had observed a 5-foot thickness of free product on 

the surface of the ponded water. NUS determined from the four monitoring wells that 

the local direction of ground-water flow was to the northeast. 

During their investigation, NUS also conducted a geophysical survey in an attempt to 

determine if underground storage tanks (USTs) remained at the site of the former 
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gasoline station. This gasoline station was located west of the Fuel Farm and south 

of the headwaters of the drainage ditdh in which the fuel was discovered. From the 

data acquired during this geophysical survey, NUS identified an anomaly to the north 

of the foundation of the gasoline station. 

In addition to the ESE and NUS assessments, the United States Geological Survey 

(USGS) performed an investigation at MCB Camp Lejeune (Harned et al, 1989). This 

study is referenced fully in Section 8.0 of this report and includes discussions of the 

hydrology and hydrogeology of Camp Lejeune. 

2.0 DESCRIPTION OF SITE 

2.1 Area of lnvestiaation 

The Camp Geiger Fuel Farm is located on the north side of Fourth Street at its 

intersection with G Street at Camp Geiger, Camp Lejeune MCB, Onslow County, North 

Carolina (Drawing 1.1). The site is situated entirely within the confines of Camp 

Geiger. The study area is bounded on the west by D Street, on the north by Second 

Street, on the east by Brinson Creek, and on the south by Building No. TC-474 
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(Drawing 2.1). Mr. Tom Morris of the Installation/Restoration Division of the EMD and 

Mr. John Starcalla of the Public Works Department at Camp Lejeune provided 

numerous site drawings showing the locations of underground utilities and 

aboveground structures. We have included a list of these drawings in Table 2.1. 

2.2 Historv and Ooerations of the Site 

2.2.1 History of the Site 

Construction of Camp Lejeune began in 1941. Construction of Camp Geiger was 

completed in 1945. We have not been able to identify when Camp Geiger Fuel Farm 

was constructed, although we have reviewed a site plan for the Fuel Farm which is 

dated July 17, 1941 (Y. and D. Drawing No. 161783). When constructed, the tanks 

at the Fuel Farm were used for the storage of No. 6 fuel oil. The tanks were 

converted for storage of other petroleum products when No. 6 fuel was no longer 

needed. Law Engineering could not determine when this conversion occurred. 

Law Engineering has identified three sites in the study area which once were the sites 

of structures which have since been demolished. The first site is an ice house, which 

was located adjacent to the railroad spur on the west side of the Fuel Farm. The ice 
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house was supplied with ice brought to the site by train. Mr. Morris provided 

drawings of the ice house (Building No. TC-360, Y. & 0. Drawing Nos. 161813 and 

161814, dated June 26, 1941). The site drawing does not show underground 

utilities other than water and water drains. We cannot determine when the ice house 

was demolished. The foundation and pilings which supported the ice house remain 

at the site. 

The second site is a “filling” (gasoline) station, which was located on the northeast 

corner of the intersection of F and Fourth Streets, adjacent to the ice-house site. Mr. 

Morris provided a site drawing of the building which had occupied the site (Building 

No. 341, P.W. Drawing No. 2816, dated November 12, 19471 but could not locate =d 

a site plan showing the location of the storage tanks, distribution lines and dispensing 

pumps. We cannot determine when the filling station was demolished. The 

foundation to the filling station remains at the site. 

The third site is a mess hall, with an associated boiler and underground storage tank 

(UST), which was located adjacent to D Street, between Third and Fourth Streets. 

Mr. Morris provided a drawing (Y. and 0. Drawing No. 161873) showing the location 

of an underground fuel distribution line, which extended from the Fuel Farm to the 

UST, and the approximate location of the UST. Mr. Morris stated that this UST stored 

s : : 
: 
3. 
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No. 6 fuel oil when the boiler was in operation. We cannot determine when the mess 

hall was demolished, although Mr. Morris stated that he believed this occurred in the 

1960’s. 

In Building No. TC-474, south of the Fuel Farm, Law Engineering understands that 

automotive maintenance was performed until approximately 4 years ago. Although 

this building is outside of the study area, activities undertaken there may have had an 

environmental impact on the area around the Fuel Farm. 

Mr. Anthony Koonce, civilian-in-charge of -fuel dispensing at the fuel farm, discussed 

with Law Engineering an incident which occurred approximately 4 years ago. Mr. 

Koonce stated that daily inventory-control records at the Fuel Farm were out of 

balance by approximately 30 gallons per day. After review, this imbalance was 

attributed to a leak in the gasoline line which carried gasoline from the pump house 

to the dispensing island. This line was sealed off at both ends and replaced by a line 

which runs along the eastern side of the Fuel Farm. A subsurface investigation was 

not undertaken at the time of the possible release to document soil or ground-water 

contamination which may have resulted from this leak. 
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Law Engineering identified a UST located behind and adjacent to Building TC-480 

which was installed in 1976. This UST has a capacity of 550 gallons and contains 

#2 fuel oil, which is used to heat Building TC-480. 

2.2.2 Operations of the Site 

The Fuel Farm contains aboveground storage tanks (ASTs) which are used to dispense 

gasoline, diesel and kerosene to government vehicles and to supply USTs in use at 

Camp Geiger and the Air Station. These ASTs are refilled by trucks which are 

operated by commercial carrier and which deliver product to fill ports at the southern 

end of the storage facility. The operation of the Fuel Farm is supervised by two 

attendants who operate the facility from a small building (Building No. TC-364, 

Drawing 2.2) at the southern end of the Fuel Farm. There are five ASTs at the Fuel 

Farm: 

0 two diesel fuel ASTs, each with a capacity of 15,000 gallons, 

l two unleaded gasoline ASTs, each with a capacity of 15,000 gallons, 

and 
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0 one kerosene AST with a capacity of 15,000 gallons. 

According to the site drawing referenced in Section 2.2.1, the initial tanks were 

placed in service in the early 1940’s. Mr. Waters stated that the original tanks have 

never been replaced. 

There are six underground lines used to distribute fuel within the fuel farm (Drawing 

2.3). These are: 

l an unleaded gasoline line approximately 70 feet long which connects 

the fill port and pump house; 

0 an unleaded gasoline line approximately 140 feet long which connects 

the pump house and vehicle dispensing pump; 

0 a diesel line approximately 70 feet long which connects the fill port and 

pump house; 

11 



l a diesel line approximately 120 feet long which connects the pump 

house and both the overhead dispensing pump and the vehicle- 

dispensing pump on the pump island; 

0 a kerosene line approximately 80 feet long which connects the fill port 

and pump house: and 

l a kerosene line approximately 110 feet long which connects the pump 

house and the overhead dispensing pump. 

The underground lines now in place are those originally installed, with the exception :kla+ 

of the recently-installed gasoline line referenced in Section 2.2.1. Mr. Koonce stated 

j 
3 j i 

that their standard operating procedures include performing daily inventory-control 

procedures. 
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iI 
: ’ : 

There are also three underground lines at the Fuel Farm which are no longer used and 

which have been sealed off. These three abandoned lines are: 

l a gasoline line approximately 60 feet long which connected an 

abandoned fill port and the pump house; 

1 
I : I 

12 



l a diesel line approximately 20 feet long which connected an abandoned 

fill port and the pump house; and 

0 a gasoline line approximately 120 feet long which connected the pump 

house and pump island. 

Law Engineering has found evidence that there also may be one additional line 

connecting the Fuel Farm and an underground storage tank WST). The path of this 

line is shown on Drawing No. 2.4. As indicated in Section 2.2.1, this line carried No. 

6 fuel oil from the Fuel Farm to a UST which may still be located at the site of a 

former mess hall. Law Engineering could not determine if this line was removed when 

the UST was abandoned. 

2.3 lnventorv of Contaminant Sources 

USTs identified in and around the Fuel Farm are listed in Table 2.2. The location of 

USTs with respect to the site are presented in Drawing 2.5. Please note that Table 

2.2 includes only those tanks that have been identified during the course of this 

investigation. The possibility remains, however, that other unidentified USTs are 

present near or were in the past located near the Camp Geiger Fuel Farm. 
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In addition to the USTs listed in Table 2.2, nine active and inactive product 

transmission lines are or have been located in the study area, as identified in Section 

2.2.2. These product lines are also presented in Drawing 2.5. 

2.4 lnventorv of Water Wells 

As part of our survey to identify potential receptors of ground-water contaminants, 

Law Engineering performed a survey of drinking-water wells in the vicinity of Camp 

Geiger Fuel Farm by reviewing USGS Report 89-4096 and through discussions with 

Mr. Morris. This report shows the locations of drinking-water wells in Camp Geiger, 

all of which are located adjacent to A Street and over 2000 feet west of the Fuel =d 

Farm (Drawing 2.6). Our survey of wells targeted those located within one-half mile 

of the project site in order to provide an adequate area of coverage. A discussion of 

the results of the survey of potential receptors is provided in Section 6.0 of this 

report. 

We have presented a summary of the well inventory in Table 2.3, which provides 

information on the well depth, casing diameter, well usage and the well’s approximate 

distance from the Fuel Farm. Each of the wells identified was constructed as an open- 

hole wells in the Castle Hayne Aquifer. The Castle Hayne aquifer and the 

hydrogeology of the area are introduced and referenced in Section 3.0 of this report. 
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2.5 Survev of Underaround Utilities 

Subsurface utility trenches can often provide preferential pathways for migration of 

contaminants. Therefore, Law Engineering attempted to identify and locate 

subsurface utilities in the vicinity of Camp Geiger Fuel Farm. Mr. Morris provided - 

plans and drawings showing the locations of subsurface utilities, the locations of 

which are shown in Drawings 2.7, 2.8 and 2.9. Typically, underground utility lines 

are buried 2 to 6 feet below land surface (bls). As previously indicated, underground 

fuel transmission lines are exhibited in Drawing 2.5. 

3.0 SITE HYDROGEOLOGIC CHARACTERIZATION 

3.1 Site Toooaraohy 

As indicated by the Jacksonville South, N.C. topographic quadrangle, published by the 

United States Geological Survey in 1952 and photorevised in 1971 (Drawing 1 .1 ), the 

elevation of land surface in the vicinity of Camp Geiger Fuel Farm generally ranges 

from 3 to 17 feet above mean sea level (msl) and the land surface slopes toward the 

northeast. Most of the study area is not serviced by storm sewers, and runoff 

15 



generally travels by sheet flow before entering natural drainage ditches which 

discharge into Brinson Creek, to the east and northeast of the study area. 

3.2 Reaional Geoloav/Hvdrooeoloqy 

The study area is located within the Lower Coastal Plain Soil System (Wiscomico and 

Talbot System) and the Coastal Plain/Castle Hayne Limestone hydrologic area. A brief 

summary of the geologic/hydrogeologic setting at the Camp Geiger Fuel Farm is 

provided in Section 2.2 of the CSA Workplan (Appendix A). In general, downward 

movement of ground water is obstructed by the presence of clay layers in Coastal 

Plain formations and consequently most of the ground-water recharge migrates 4 

laterally toward discharge areas through the surficial aquifer (Heath, 1980). Further 

details of regional geologic/hydrogeologic characteristics are provided in the USGS 

Water-Resources Investigation previously cited (Harned 1989). 

3.3 Site Soils and Geoloqy 

Law Engineering performed field activities on August 15-30, 1991, which consisted 

of the following: 
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0 Advancing 18 soil borings, which were subsequently used for the 

installation of monitoring wells; 

a Advancing 5 soil borings to check for the presence of soil 

contamination; 

0 Advancing 3 stratigraphic borings to determine the geology of the 

subsurface in the study area; and 

0 Advancing 9 shallow hand-auger borings to check for the presence of 

soil contamination in suspect areas. 

The locations of these borings are shown on Drawing 3.1. We were unable to 

complete boring B-3 as planned. We attempted this boring six times and each time 

encountered auger refusal due to steel reinforcing wire in the concrete pad or 

unidentified obstructions just below the pad. 

Law Engineering accomplished all drilling using hollow-stem augers and techniques 

described in ASTM D-l 452. We steam-cleaned our down-hole drilling equipment prior 

to work at each drilling location. We used augers with an inside diameter of either 
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3.25 or 3.75 inches for the drilling of a “pilot” hole and for the collection of soil 

samples. After completing the “pilot” hole, we reentered each monitoring-well 

borehole using augers with an inside diameter of 8.25 inches to allow the placement 

of two sets of PVC pipe in the well. We grouted to land surface those soil borings not 

used for the installation of monitoring wells. 

Site geologists collected soil samples from each of the soil borings for field 

classification, headspace testing and chemical testing. We generally obtained soil 

samples for field classification at depths of 0 to 1.5 feet, 1.5 to 3 feet, 3 to 4.5 feet 

and on 5-foot centers thereafter to boring termination. We collected these soil 

samples with a split-spoon sampler 24 inches long and with an inside diameter of 

1.375 inches (outside diameter of 2 inches). We obtained each soil sample by 

repeatedly allowing a 140-pound hammer to fall free for 30 inches, until the sampler 

was driven 18 inches into the substrate. We performed split-spoon sampling in 

general accordance with ASTM D-1586 and recorded on the field boring log the 

number of blows required to drive the sampler each 6-inch increment. After donning 

laboratory-grade gloves, we placed representative portions of each sample in two, 

pre-labeled plastic bags and sealed each bag for subsequent headspace testing. 

:: 
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Site geologists examined in the field the soil collected at each interval using 

visual/manual techniques described in ASTM D-2487 and ASTM D-2488 and 

classified the soil in general accordance with the United Soil Classification System. 

We have included a record of each test boring in Appendix B. 

The soil and stratigraphic borings penetrated three distinctive units. The first unit is 

a fine- to medium-grained, unconsolidated sand. The thickness of this unit ranges 

from 15 to 30 feet. Law Engineering selected two samples of this unit to be analyzed 

for grain-size distribution, the results of which are presented in Appendix C. We 

performed these analyses on samples from MW-23, collected from a depth of 8.5 to 

10.5 feet, and from MW-24, collected from a depth of 13.5 to 15.5 feet. These 

analyses revealed that the samples generally contain 96% sand and 4% silt and clay. 

The second unit is a oolitic, fossiliferous limestone which ranges in thickness from 6.5 

to 20 feet. The fossils consist of fragments of mollusks; the matrix consists of fine- 

grained sand, fine-grained phosphate grains and lime mud. Under the Folk 

classification (Blatt et al, 19721, this unit is a biosparite. Mr. Rick Shiver of the 

Wilmington Regional Office of the DEM stated that this unit is common in the 

Jacksonville area and is considered part of the unconfined, surficial aquifer. Law 

Engineering believes this unit is the River Bend Formation. 
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The third unit is an unconsolidated, dark gray to black silty, clayey sand. Because this 

unit may be a confining unit separating the surficial and Castle Hayne aquifers, Law 

Engineering did not attempt to completely penetrate this clayey sand, and therefore, 

the thickness is not known. We sampled this unit in SB-1, SB-2, SB-3 and MW-19 

and observed this unit up to 4 feet thick in SB-2. Law Engineering selected the 

sample of this unit from SB-1 to be analyzed for grain-size distribution, the results of 

which are presented in Appendix C. This analysis revealed that the sample contained 

79% fine sand, 9% silt and 12% clay. 

This clayey sand is probably the same described by Harned et al (1989) as one of 

many occurring in the surficial aquifer and the Castle Hayne. These units are 
4 

reportedly not confining units in the Camp Lejeune area because the units are thin and 

discontinuous. This report noted, however, that the units appears to be thicker and 

more continuous in the northwestern part of Camp Lejeune, where the Fuel Farm is 

located. Law Engineering believes that this clayey sand acts as a confining unit in the 

study area due to its relatively high percentage of silt and clay. We believe that this 

unit separates the surficial aquifer from the underlying Castle Hayne aquifer. 

Law Engineering developed two cross sections from soil-boring records in order to 

facilitate lithologic interpretation. The locations of these cross sections are exhibited 

: : ,3* 
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in Drawing 3.2; the cross sections are illustrated in Drawings 3.3 and 3.4. As shown 

in the cross sections, the stratigraphic units encountered within the surficial aquifer 

consist of the unconsolidated sand, lithified limestone (River Bend Formation) and 

clayey sand. Law Engineering believes that the upper contact of the River Bend 

Formation is not a planar surface and we expect its thickness to be highly variable. 

We observed this variability in SB-3 and MW-19. While only 240 feet apart, the 

thickness of the River Bend in SB-3 is 20 feet and the thickness in MW-19 is 6.5 feet. 

3.4 Site Hvdroaeoloav 

Law Engineering installed a total of 18 ground-water monitoring wells, utilizing the 

materials and installation procedures described in the CSA Workplan. In order to 

monitor ground water at multiple depths and delineate the vertical extent of 

ground-water contamination at the Fuel Farm, we installed “paired” monitoring wells 

in 17 of 18 boreholes, each with a “shallow” screened interval and a “deep” screened 

interval. There is one well (MW-20) that is not paired; we encountered auger refusal 

with the large-diameter augers at the top of the River Bend Formation and therefore 

were not able to set a deep screen. Installing paired wells allowed us to sample the 

ground water at the water table and at depths of 10 to 20 feet below the water table, 

thus enabling us to investigate the vertical extent of contamination. 

21 



The specifications for each soil boring included decontaminating the drilling equipment 

and well construction materials with a pressurized steam-cleaning unit, emplacing a 

silica-sand filter pack and a bentonite seal above the filter pack, grouting the well 

above the bentonite seal with a cement/bentonite slurry, and developing the well 

through low-yield pumping. In Tables 3.1 and 3.2, we have listed the approximate 

volumes of water removed during well development and our observations of turbidity 

of the development water. 

The wells constructed by Law Engineering are protected by a lockable, stick-up cover 

constructed of steel. This stick-up cover is embedded in a concrete pad and is 

protected by three steel bollards filled with concrete. Details for the installation of the 4 

monitoring wells are included in Appendix D. 

During the period September 3-5, 1991, Law Engineering measured depths to ground 

water in all monitoring wells, the results of which are listed on the Monitoring-well 

Casing and Water-elevation Worksheets in Appendix E. Elevations of all measuring 

points were reviewed and certified by a Registered Land Surveyor; these points are 

also listed in these worksheets. 
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Based on ground-water elevations measured in the “shallow” monitoring well of each 

well pair and several of the pre-existing wells, we prepared a water-table contour map, 

from which we determined the direction of ground-water flow (Drawing 3.5). Ground 

water in the surficial aquifer generally flows across the project site to the east, 

.towards Brinson Creek. As indicated by comparing water level elevations recorded 

on September 3, 1991 between “shallow” and “deep” screened intervals, ground 

water in the surficial aquifer generally moves laterally across the project site with no 

significant vertical gradient. However, we observed a slight vertical component of 

upward movement in MW-23 and MW-25, both of which are located near natural 

discharge points -- Brinson Creek and the intermittent streams which discharge into 

Brinson Creek. At these locations we would normally expect some upward 

component of ground-water flow as ground water seeks to discharge into surface 

drainage features. We did not use the ground-water elevations measured in EMW-6 

and EMW-7 because these wells are screened below the water table and the 

elevations were inconsistent with measurements obtained from nearby wells. 

Likewise, we did not use the ground-water elevation measured in MW-24 because the 

measurement was so dissimilar from nearby wells. Law Engineering cannot determine 

the reason for this dissimilarity. 
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The rate or average linear velocity of ground-water movement across the project site 

is a function of the hydraulic conductivity (K) of the aquifer medium, the effective 

porosity (n) of the aquifer medium and the hydraulic gradient (dh/dl) that exists in the 

surficial aquifer. We calculated the hydraulic conductivity of the unconsolidated sands 

in the surficial aquifer at the study area based on results of previous studies performed 

on unconsolidated sands by F.D. Masch and K.J. Denny (in Freeze and Cherry, 1979). 

We used the data in the grain-size gradation curves (Appendix C) in these calculations 

for the samples from MW-23 and MW-24. Based on the results of the calculations, 

we expect the hydraulic conductivity of the unconsolidated sands within the surficial 

aquifer to be approximately 28 feet/day (Appendix C). Based on the recharge rate of 

the wells screened over this unit and a review of hydraulic conductivity estimates z) 

published by Freeze and Cherry (1979), we expect that the hydraulic conductivity of 

the River Bend is at least as great as that of the unconsolidated sand. 

’ 
3 I We calculated the average, linear velocity of ground-water flow in the unconsolidated 

sands within the surficial aquifer, using the computer program Water-Vel (1989). This 

program allows us to predict the general direction and average, linear velocity of 

ground-water flow based on three values: pietometric (water-table elevation) 

measurements, calculated value of hydraulic conductivity, and estimated values for 

‘effective porosity. Water-Vel calculations are based on Darcy’s Law (q = K [dh/dl]) 
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and the relationship between Darcy velocity (q) and average, linear, velocity of ground 

water (v = q/n). 

Using Water-Vel, we calculated a range of average, linear velocities of between 0.99 

feet/day (n = 25%) and 1.66 feet/day (n = 15%) using values for effective porosity of 

15% to 25% for fine sand, as estimated by Walton (1984). These calculations are 

included in Appendix F. The values for effective porosity are an estimate and are 

based on the predominant soil types encountered during construction of borings at the 

project site. Please note that this calculated velocity is an average velocity across the 

entire project site; the actual rate at a specific location at the site may be more or 

less than the rate calculated herein. 

4.0 ASSESSMENT OF SUBSURFACE CONTAMINATION 

4.1 Tracer Tiaht Leak Testinq 

Law Engineering subcontracted with Tracer Research Corporation of Tucson, Arizona 

to perform a tracer test of the underground fuel lines within the Fuel Farm, the report 

of which is included as Appendix G. This test was accomplished by adding a highly- 

volatile liquid tracer to the fuel in the fuel system and allowing approximately two 
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weeks for the tracer to become distributed throughout the system. On August 19, 

1991, personnel from Tracer Research and Law Engineering installed 29 soil-gas 

probes along the underground fuel transmission lines at the fuel Farm (Drawing 4.1) 

to detect tracer gas that may have been released to the surrounding soil. 
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Tracer gas was not detected in samples collected by the probes. Based on this result, 

Tracer determined that the tank and pipe systems that were tested at the Fuel Farm 

passed the precision leak test, which is capable of detecting leaks of 0.05 gallons per 

hour with a probability of detection of 0.97 and a probability of false alarm of 0.029. 

However, samples collected by the probes did contain volatile hydrocarbons in three 

locations, as shown in Figure 2 of the Tracer study. The largest vapor “plume” occurs 

below the fuel-loading pad and may have resulted from the contamination from the 

leaking gasoline line referenced in Section 2.2.1. There are two smaller plumes under 

the fuel tanks which may have resulted from surface spills. We used the results of 

this study to determine locations of soil borings B-2 and B-3 and hand-auger borings 

HA-3 and HA-4, which are located in two of the three plumes identified in the Tracer 

study. 



4.2 Soil Contamination 

4.2.1 Scanning Procedures 

Law Engineering monitored all soil-investigation activities with a photoionization - 

detector (PID) manufactured by HNu Systems (Model PI 101) which had been 

calibrated to isobutylene.. We used the PID to qualitatively measure total volatile 

organics in the borehole, in ambient air, and in the individual soil samples. Values 

recorded with the PID are qualitative only and are not directly comparable to actual 

laboratory analytical results. However, the PID is useful in providing a relative 

indication of the presence of volatile organics in soil samples. 

4.2.2 Hand-auger Borings 

Law Engineering advanced hand-auger borings, each to a depth of 5 feet, to 

accomplish two objectives. The first objective was to check for the presence of USTs 

in the vicinity of the geophysical anomaly identified during the ESE investigation 

(Drawing 3.1) at the site of the former gasoline station. We advanced 16 hand-auger 

borings in this area but did not detect evidence of USTs or soil contamination by 

volatile organics. 
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The second objective of the hand-auger borings was to check for the presence of soil 

contamination and USTs in suspect areas. We performed these borings in four areas 

(Drawing 3.1). In the first area, we advanced hand-auger borings HA-1 and HA-2 

where we suspected the presence of the UST associated with the former mess-hall 

operations. HA-l encountered auger refusal at a depth of approximately 2 feet, which 

may have been due to the presence of this UST. HA-2 was advanced approximately 

10 feet east of HA-1 and encountered soils with anomalous PID readings. Based on 

these readings, we drilled boring B-4 to check for soil contamination. 

In the second area of hand-auger borings, we advanced HA-3 and HA-4 near the 

pump house where we identified data anomalies in the soil-gas survey. We collected 

soil samples for laboratory analysis from each of these borings. 

In the third area of hand-auger borings, we advanced HA-5 and HA-6 behind the 

gasoline station and to the west of the 16 hand-auger borings, in a location where Mr. 

Morris had suggested that a UST may remain. We observed no indication of USTs or 

soil contamination in either of these borings. 

In the fourth area of hand-auger borings, we advanced HA-7, HA-8 and HA-9 near 

where the fuel line extending from the Fuel Farm to the mess-hail UST makes a 90” 
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turn to the west (Drawing 4.2). We chose this location because it was in the vicinity 

of the contaminant plume identified by the Hydropunch sampling and because pipe 

joints are particularly susceptible to leakage. We collected one soil sample from HA-7 

based on PID readings. 

4.2.3 Soil Borings 

Locations of the soil borings (B-l through B-6, SB-1 through SB-3) and wells 

constructed from soil borings (MW-8 through MW-25) are shown in Drawing 3.1. 

Depths of the soil-test borings ranged from 15 to 44.5 feet. Moist soil conditions 

were generally encountered at a depth of 8 to IO feet bls. None of the soil borings 

penetrated the Castle Hayne Formation, which supplies drinking water for Camp 

Lejeune. 

We collected soil samples from each boring’ for headspace testing and laboratory 

chemical analysis according to the following procedure: 

0 The decontaminated split-spoon sampler was driven to the desired depth 

interval. 
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0 The split-spoon sampler was retrieved and immediately opened. Portions of 

sample aliquots were quickly removed from the split-spoon sampler and placed 

into two, pre-labeled, airtight plastic bags. Sample handling was executed 

carefully in an effort to reduce the loss of the volatile organics. The bags 

were sealed and placed in a warm location. 

0 After approximately 10 minutes, the headspace gas in one of the two bags 

was tested with the PID and the peak value was recorded. This procedure was 

conducted for the soil sample collected at each sample-depth interval. 

0 From the soil samples collected from the borings, the two samples that 4 

exhibited the highest PID reading were targeted for chemical analysis. For 

those samples, the paired sample was transferred to a laboratory-supplied glass 

container, placed into a cooler, packed on ice and shipped to the laboratory for 

chemical analysis. Law Engineering maintained custody of the samples until 

shipment at the end of each day. 
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4.2.4 Results of the Soil Sampling 

A summary of headspace analyses are presented in Table 4.1. Results show that 

volatile organics were detected in samples collected from 19 of the 24 boreholes. In 

general, concentrations of contamination were greatest in the samples collected at 

depths of 8.5 to 10 feet, near or just below the water table. Therefore, we suspect 

that lateral movement of the dissolved-phase plume and seasonal fluctuations of the 

water table has resulted in adsorbed-hydrocarboncontamination in the capillary-fringe 

area. 

A summary of the results of laboratory analyses of the soil samples are presented in 

Table 4.2. The laboratory analyses are included in Appendix H. The soil samples 

were tested for total petroleum hydrocarbons (TPH) using EPA Methods 3550 (semi- 

volatile) and 5030 (volatile) and for lead using EPA Method 6010. We also analyzed 

7 0 soil samples for ignitability using EPA Method 1010. Although the headspace 

testing indicated the presence of volatile organics in a majority of the boreholes, 

laboratory testing for total petroleum hydrocarbons (TPH) indicated the presence of 

primarily high-boiling-point hydrocarbons in samples from 13 of the boreholes. We 

have combined the measured values of both high- and low-boiling-point hydrocarbons 

from samples collected above the water table and presented these data in an isopleth 
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map of total petroleum hydrocarbons (Drawing 4.3). This map illustrates three areas 

of soil contamination, all of which correlate to areas of known or suspected USTs or 

transmission lines. These areas are: 

l the vicinity of boring no. B-4, which was installed near the location of 

the UST adjacent to the site of the former mess hall; 

0 the vicinity of the UST behind Building No. 480 and extending to the 

northeast towards the ponded stormwater (the area of contamination 

documented in the NUS report); and 

l the AST and fuel-dispensing area of the Fuel Farm, in support of the 

results of the tracer testing discussed in Section 4.1 and in concurrence 

with the verbal report of the 4-year-old release of gasoline. However, 

soil contamination in this area appears to be concentrated at depths 

below the water table. 

Based on this data, it appears that there have been releases of fuel in at least three 

separate locations within the study area. The plume of contamination originating 

behind Building No. 480 may have resulted from two releases, one from the UST 
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system at Building No. 480 and one from a possible surface release, northeast of that 

site, which was investigated by NUS (Section 1.3). The pattern of soil contamination 

corresponds with the direction of ground-water flow. Therefore, it appears that 

petroleum fuel was released at these source locations and subsequently migrated 

through the soil towards Brinson Creek partly as a free-phase liquid hydrocarbon prior 

to dispersion, adsorption and dissolution into the ground water. 

Law Engineering also analyzed each soil sample for lead. There was one sample (HA- 

4) which exhibited concentrations of lead in excess of the laboratory detection limit. 

This sample was collected from a location adjacent to the pump house. Because this 

sample was not contaminated with petroleum hydrocarbons, it appears that this lead 

did not originate from a discharge of leaded fuel. 

Law Engineering also analyzed 10 soil samples for ignitibility. Based on the laboratory 

results, we determined that the flashpoint of each of the ten samples is in excess of 

200°F. 
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4.3 Occurrence of Free Product 

The monitoring wells were constructed to allow for detection of free product in the 

capillary-fringe area. As indicated on the Monitoring-well Casing and Water-elevation 

Worksheets (Appendix E), we did not detect free product using probe measurement 

in the wells. Therefore, Law Engineering has no evidence to indicate that free product 

remains in the subsurface in the study area. However, our experience reveals that, 

given ample time, free product can accumulate in wells which initially showed no 

signs of free product. 

4.4 Dissolved Ground-Water Contamination 

4.4.1 Hydropunch Ground-water Sampling 

From August 5-7, 1991, as the initial phase of our investigation, Law Engineering 

collected ground-water samples using the Hydropunch ground-water sampling system, 

utilizing the materials and installation procedures described in the CSA Workplan. We 

collected these ground-water samples at locations indicated on Drawing 4.4 to 

evaluate the lateral extent of ground-water contamination and to determine the 

optimal locations for the monitoring wells. This initial phase of investigation indicated 

1’ i a . . 3 
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two areas of ground-water contamination, one near the Fuel Farm and one northeast 

of Building No. 480. 

4.4.2 Monitoring-well Sampling Procedures 

As stated in Section 3.4, Law Engineering installed 18 wells during the investigation 

to complement the seven installed during previous investigations. Prior to sampling 

each well, Law Engineering measured and recorded the depth to ground water using 

an electronic, water-level probe. We recorded the data collected and observations 

made on the Monitoring Well and Sampling Field Data Worksheets (Appendix I). 

We evacuated all monitoring wells prior to collecting ground-water samples in order 

to remove stagnant water from the well casing and sand pack. We performed this 

task in an effort to collect samples representative of the water quality in the surficial 

aquifer. To evacuate the wells, we used decontaminated, Teflon bailers attached to 

new nylon cord. We measured and recorded specific conductance, pH, and water 

temperature throughout the evacuation process. We evacuated the wells of at least 

three standing well volumes and until indicator parameters had stabilized (or until the 

well exhibited dryness). 
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We collected ground-water samples from the 18 monitoring wells installed by Law 

Engineering, 17 of which were “paired ” wells, and from the seven “single-cased” 

wells that had been installed during previous investigations. Prior to sampling the 

wells, Law Engineering personnel donned laboratory-grade gloves. We collected the 

water samples and immediately decanted the samples from the bailer into pre-labeled 

sample containers. 

We sealed the containers, stored the containers in chilled coolers, and maintained 

custody of the samples until shipment at the end of each day. Chain-of-custody 

forms are included in Appendix J. 

4.4.3 Results of the Ground-water Sampling 

We have presented a summary of laboratory analyses of the ground-water samples 

from the Hydropunch sampling in Table 4.3. Reports of laboratory analyses are 

included in Appendix H. The ground-water samples were tested for purgeable 

aromatics by EPA Method 602, modified to include methyl tertiary butyl ether (MTBE). 

We have presented isopleth maps for the combined total concentrations of benzene, 

toluene, ethylbenzene and total xylenes (BTEX) (Drawing 4.5) and for MTBE 
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concentrations (Drawing 4.6) documented in the Hydropunch ground-water samples. 

This map shows two plumes of contamination, one in the vicinity of the Fuel Farm 

and one extending from the area just north of Building No. 480 to the northeast. This 

preliminary identification of contaminant plumes allowed us to effectively place 

permanent monitoring wells. 

We have presented a summary of laboratory analyses of the ground-water samples 

collected from the monitoring wells in Table 4.4 for the shallow screened intervals and 

in Table 4.5 for the deep screened intervals. The laboratory analyses are included in 

Appendix H. We tested these ground-water samples for purgeable halocarbons by 

EPA Method 601, for purgeable aromatics by EPA Method 602 modified to include 

MTBE, and for lead by EPA Method 7000. We also tested samples from four wells 

(MW-8S, MW-14S, MW-24s and MW-25s) for polynuclear aromatic hydrocarbons by 

EPA Method 610. 

The laboratory results, when compared with the results of the soil analyses, show 

what appears to be at least two separate plumes of ground-water contamination. We 

have presented an isopleth map (Drawing 4.7) for the combined total concentrations 

of benzene, toluene, ethylbenzene and total xylenes (BTEXI in the shallow screened 

interval which shows these two plumes. We have presented a second isopleth map 
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(Drawing 4.8) for the combined total concentrations of BTEX in the deep screened 

interval. The isopleth map of the lower screened interval shows significantly lower 

levels of ground-water contamination, in the areas which generally correspond to the 

plumes observed in the shallow screened interval. 

-: 

The first plume of the shallow screened interval is in the vicinity of the Fuel Farm. 

The ground water has been contaminated with hydrocarbons typically related to 

petroleum fuel including BTEX. The hydrocarbon contamination appears to be 

originating within the fuel storage and transmission area, in agreement with the results 

of the Tracer study, which indicated petroleum vapors beneath the Fuel Farm. 

Contaminants appear to be migrating to the northeast, the predominant direction of .___ 

ground-water flow. a 

The second plume of the shallow screened interval is in the vicinity of the UST located 

behind Building No. 480 and extends to the northeast, towards the ponded 

stormwater. The ground water has been contaminated with BTEX and other 

petroleum-relatedconstituents (heavier hydrocarbons)includingfluorene, naphthalene, 

1 -methylnapthalene and 2-methylnapthalene. 
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Law Engineering has also identified three areas of ground water contaminated with 

chlorinated compounds from samples collected over the shallow screened interval. 

The first is in the vicinity of MW-10 and EMW-5, the second is in the vicinity of EMW- 

7 and MW-19 and the third is in the vicinity of MW-14 (Drawing 4.9). Laboratory 

analyses of the ground-water samples from these wells document contamination by 

trichloroethene and tetrachloroethane, constituents commonly found in solvents and 

degreasers. 

The source of contamination in MW-10 is apparently outside the study area and is 

unknown at this time. The contamination found in and downgradient of MW-14 may 

be related to the gasoline station formerly located adjacent to the ice house. Solvents 

and degreasers are commonly used at gasoline stations and maintenance facilities, and 

it is possible that the waste solvents from these sites were disposed of onto the 

ground. Over an extended period of time, continual disposal of these solvents in this 

manner could result in ground-water contamination. 

Law Engineering could not identify a source of the chlorinated compounds detected 

in samples collected from EMW-7 and MW-19, although these compounds may be 

related to activities of the former automotive maintenance shop in Building No. TC- 

474, south of the study area. Law Engineering recommends identifying the source 

of this contamination. 
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Law Engineering also identified ground water contaminated with chlorinated 

compounds in the deep screened interval (Drawing 4.10). The areas of contamination 

generally correspond to those observed in the shallow screened intervals of wells. 

-4 

Law Engineering cannot identify a consistent pattern of lead concentrations in either 

the shallow or deep screened intervals at the study area (Drawings 4.11 .and 4.12). 

The well with the highest concentration of lead, EMW-5, is upgradient of known or 

suspected contaminant sources, while wells within the two c-ontaminant plumes (for 

example, MW-20, MW-21, MW-22, MW-25) often exhibit relatively low levels of lead 

contamination. We also observed wells near the boundaries of the BTEX plumes with 

low levels of contamination (for example, MW-17, MW-23, MW-14) and levels of lead --- 

-4 
contamination similar to those wells with high levels of contamination. In summary, 

we are not able to draw any conclusions regarding the probable relationship between 

lead concentrations detected at the Fuel Farm and migration patterns of water-borne 

lead resulting from petroleum-fuel releases. 

Law Engineering has documented concentrations of MTBE, an unleaded gasoline 

additive, below the state interim standard in five wells, four in the shallow screened 

interval (Drawing 4.13) and one (MW-18) in the deep screened interval. MTBE is 

highly soluble in water, and often is the first contaminant observed at the leading edge 
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of a plume. The levels of MTBE documented in EMW-6, MW-17 and MW-18, all of 

which are downgradient of the Fuel Farm, are likely the result of the leaking gasoline 

line referenced in Section 2.2.1. Law Engineering has not identified a likely source for 

the MTBE documented in MW-9. 

Law Engineering documented ground water containing levels of chloroform in excess 

of the state ground-water quality standard in MW-14. Law Engineering collected a 

sample of the potable water at the base from the spigot adjacent to Building No. TC- 

364 and tested the sample for purgeable halocarbons and purgeable aromatic 

hydrocarbons. The laboratory analysis of this water sample (identified as “potable 

water” in Table 4.4) revealed concentrations of chloroform, bromoform, 

bromodichloromethane, and dibromochloromthane in excess of the laboratory 

detection limits and of state ground-water standards. These compounds may often 

be found in municipal water supplies as a result of the chlorination process. 

In summary, Law Engineering has documented ground-water contamination both in 

the upper portion of the surficial aquifer and, to a lesser extent, at depths 10 to 15 

feet below the water table. We have identified a confining layer within the surficial 

aquifer which may act as a barrier to the vertical migration of these contaminants. 

41 



The rate at which these contaminants migrate through the subsurface is affected by 

several geohydrochemical processes including molecular diffusion, mechanical mixing, 

sorption-desorption, ion-exchange, hydrolysis and biodegradation. Because the 

resources involved in attempting to model the effects of these processes at the 

project site are significant, we have chosen to apply a relatively simple analytical 

technique (USEPA, 1985L) with which to arrive at conservative (greater than 

anticipated) estimates of contaminant-migration rates at the study area. This 

analytical technique takes into account only sorption-desorption of the contaminant 

constituent (expressed in terms of the “retardation factor”) and the average, linear 

velocity of ground-water flow at the site. 
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For purposes of these calculations, we selected an average linear velocity of 

ground-water flow of 1.33 feet/day (the mean value of those reported in Section 3.5). 

The resulting calculations, contained in Appendix K, show that the rate of benzene 

movement is estimated at 0.44 feet/day. By comparison, naphthalene (a relatively 

hydrophobic compound) is estimated to migrate at a rate of 0.029 feet/day. With the 

exception of MTBE, the migration rates of remaining organic constituents detected in 

the study area are likely to fall within the range bounded by benzene and naphthalene. 

Please note that these migration rates are only gross estimates which may vary 

considerably from actual field-migration rates. 



5.0 PROCEDURES FOR QUALITY CONTROL 

5.1 Decontamination of Eauipment 

The CSA Workplan details the quality-control procedures followed for handling and 

decontaminating equipment in the field. As outlined in the Workplan, we 

decontaminated our drilling equipment in an open area just south of Fourth Street, 

opposite the Fuel Farm. 

5.2 Collection and Shioment of Samples 

The CSA Workplan details the quality-control procedures followed for collecting, 

handling and shipping samples. We employed three quality-control measures to 

provide checks on the integrity and quality of our ground-water sampling program: 

rinse blanks, trip blanks and duplicate samples. 

Law Engineering submitted equipment rinse blanks to the laboratory for evaluation of 

procedures which we used to decontaminate the Teflon bailers. Law Engineering also 

submitted trip blanks to the laboratory to check the integrity of the sample containers, 

to determine if contaminants may have entered the sample containers during shipment 
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to and from the job site, and to check for laboratory-induced contamination. Each of 

the blanks was analyzed for purgeable aromatics. The two rinse blanks and four trip 

blanks submitted with the Hydropunch ground-water samples did not contain 

contaminant levels above the laboratory detection limit. Six of the ten blanks 

submitted with the monitoring-well ground-water samples exhibited contamination 

with xylenes and, in one instance, MTBE in excess of, but near, the laboratory 

detection limits (Table 5.1). 

Law Engineering collected two duplicate ground-water samples as a check on our 

sampling technique and on the reproducibility of laboratory-testing procedures. For 

this test, we collected a sample from MW-14S, which we labelled as MW-26S, and 
-4 

a sample from MW-24S, which we labelled as MW-27s. Laboratory analyses of these 

duplicates are included in Table 4.4. 

Analysis of our procedures revealed that bailer decontamination was successful in 

eliminating the introduction of contaminants through the sampling equipment. Based 

on the relatively low concentrations of xylenes (2.0 ug/l) detected in the blanks, Law 

Engineering believes that no significant petroleum-hydrocarbon contamination of 

ground-water samples occurred as a result of contaminated sampling equipment. 
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5.3 Evaluation of Chemical Data 

In order to assess the quality of laboratory-produced data, our laboratory performed 

an evaluation of the chemical data. This evaluation included reviews of surrogate 

.failures, calibratidn verification, holding times, organic-blank contamination, 

documentation and sample condition. In summary, the evaluation results indicate that 

reported discrepancies between actual results/procedures and standard 

results/procedures are not considered to have major impact on the data reported. A 

copy of the analytical data review report is included in Appendix L. 

6.0 SURVEY OF POTENTIAL RECEPTORS 

Fuel contamination in any one of four physical states or “phases”’ (residual, vapor, 

liquid, dissolved) may be transmitted to receptors through ingestion, inhalation, or 

absorption. As petroleum fuel seeps into the subsurface, it will undergo a 

transformation process that results in adsorption of hydrocarbons onto soil particles 

(residual phase) and release of volatile hydrocarbons into pore spaces (vapor phase). 

If any product remains after adsorption and volatilization take place, it will continue 

to move vertically downward (in the absence of preferred lateral routes of migration) 



until reaching the capillary-fringe area or a relatively impermeable barrier if one is 

located above the capillary fringe. At this point, the fuel (liquid phase) will tend to 

spread throughout the capillary fringe and the transformation process will continue 

with the dissolution of hydrocarbons into ground water (dissolved phase). An 

evaluation of the relationship between contaminated media and exposure pathways 

at the project site is summarized in Table 6.1. 

Receptors may be potentially exposed to the hydrocarbons found in the soil primarily 

through inhalation of volatilized compounds and dermal contact with soil at sites 

contaminated with hydrocarbons. However, based on headspace and laboratory tests 

results, petroleum contamination is not generally present in near-surface soil at the 

Fuel Farm. As indicated in Section 4.2, soil contamination is generally present only 

at depths below approximately 4 feet. As a result, exposure to these soils is 

contingent upon site disturbance through construction or remediation activities. 

In the event that soil remediation is required, there may be some inhalation exposure 

from volatilization of the hydrocarbons found in the soil. Volatile components will be 

released and the potential for exposure will occur at this time. Dermal exposure from 

soil contact by personnel may also occur if remediation activities include excavation. 

Since this is an occupational exposure, the receptor analysis for these exposure 

pathways should be considered as part of the design plan for site remediation. 
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Exposure through ingestion most commonly occurs from, consumption of drinking 

water obtained from contaminated wells or contaminated public-water supplies. The 

active water-supply wells at Camp Geiger supply water from the Castle Hayne aquifer 

and are located to the west of the Fuel Farm, upgradient of the documented 

contamination. Due to the presence of an apparent confining unit separating the 

contaminated surficial aquifer from the Castle Hayne, and the distance between the 

Fuel Farm and the supply wells, it is unlikely that contamination in the surficiaf aquifer 

at the Fuel Farm has affected the water-supply wells at Camp Geiger. The study by 

Harned et al (1989) did not include chemical testing of water samples from the water- 

supply wells. 

Subsurface contaminants have been known to find their way into buried water-supply 

lines primarily through direct contact with free product. Law Engineering did not 

receive a complete set of site maps showing the locations of all the water lines in the 

study area. However, because free product was not observed in the study area, 

potentiat exposure to contaminants in this manner is unlikely. 

Law Engineering observed three access points to the subsurface. The first is the 

manway providing access to the sanitary sewer, which is located just southeast of the 

Fuel Farm. The second is the storm sewer and oil/water separator which collects 
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stormwater on the concrete pad adjacent to the ASTs. The third is a collapsing 

storm-sewer manway behind the former site of the filling station; due to its condition, 

this manway appeared inaccessible. Law Engineering performed a vapor-phasesurvey 

at these access points using the PID and did not detect volatile organics. Inspection 

of Building No. 480 revealed no means of access to the subsurface (manways, vaults, 

etc.) within the buildings. This was confirmed by Mr. Blake, who fills the UST behind 

this building and who is familiar with its design. 

The results of the survey of potential receptors indicate that the presence of 

contaminants in the subsurface at the Fuel Farm does not constitute an imminent or 

near-future health threat to potential receptors. However, it is possible that organic 

vapors may be present along portions of subsurface utilities which may possibly result 
=d 

in exposure during maintenance and repair activities. 

7.0 REMEDIAL ALTERNATIVES AND RECOMMENDATIONS 

This discussion of remedial alternatives and preliminary recommendations is directed 

primarily toward the contamination by petroleum hydrocarbons encountered at the 

Camp Geiger Fuel Farm. However, these alternatives and recommendations may also 

be applicable to chlorinated hydrocarbon contamination. 
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Due to the spatial distribution of petroleum-hydrocarbon contamination in the soil 

(adsorbed phase) and water samples (dissolved phase) collected from the Fuel Farm, 

it appears that at least two separate releases of petroleum fuel have occurred at the 

project site. The first release occurred approximately four years ago from the gasoline 

line in the vicinity of the Fuel Farm. Contamination of the soil and ground-water 

remain in this area from this release. The second release, from the UST behind 

Building No. 480, may still be occurring and has resulted in soil and ground-water 

contamination. Therefore, as an initial step in the remedial process, we recommend 

thoroughly evaluating the integrity of this UST system. 

7.1 Soil Remediation 

7.1.1 Overview and Objectives of Soil Remediation 

Protection of public health and ground-water quality are the primary reasons for soil 

remediation at sites involving leaking UST systems. As discussed in Section 6.0 of 

this report, the potential for exposure to contaminated soil at the Camp Geiger Fuel 

Farm is minimal as long as the subsurface remains undisturbed. However, guidelines 

for remediation of soil contaminated by petroleum have been established by the 

Groundwater Section of the Division of Environmental Management, DEHNR (1990). 
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TABLE 2.1 
LIST OF DRAWINGS 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. J47590-6054 

4714380 Piping Plan/Fuel Farm 

4174381 Demolition Plan/Fuel Farm 

4174383 Fuel Farm 

417439? Electrical Plan/Fuel Farm 

Unnumbered Steam Lines 

Unnumbered Wastewater Lines 

lhnumbered Electrical Lines 

Not Dated 

Not Dated 

Not Dated 

Not Dated 

7/31184 

7131 I84 

713 1184 



TABLE 2.2 
INVENTORY OF POTENTIAL CONTAMINANT SOURCES 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FARM 
CAMP LWEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. J47590-6014 

Underground lines associated with these tanks, the aboveground tanks and the oil-water separator located southeast of the Fuel Farm are also 
potential contaminant sources. 



TABLE 2.3 
Ll!X OF WATERSUPPLY WELLS 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FARM 
CAMP LLIEUNE, NORTH CAROLJNA 

LAW ENGINEERING JO8 NO. 547590-6014 



TABLE 3.1 
SUMMARY OF DEVELOPMENT OF “SHALLOW” MONITORING WELLS 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FARM 
CAMP LEJEUNE, NORTH CAROUNA 

MONlTORlNG WELL FINAL TURBIDITY 

Note: 

* (1) Clear; (2) Slight; (3) Moderate; (4) High 



TABLE 3.2 
SUMMARY OF DEVELOPMENT OF “DEEP” MONITORING WELLS 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FARM 
CAMP LWEUNE, NORTH CAROLINA 

Note: 

l (1) Clear; (2) Slight; (3) Moderate; (4) High 



TABLE 4.1 
SUMMARY OF HEADSPACE ANALYSES 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER AREA FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 547590-6014 

FOR lAi3ORATORY 
ANALYSIS 

MONITORING WELL SOIL BORINGS 



MW-10 

TABLE 4.1 
SUMMARY OF HEADSPACE ANALYSES 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER AREA FUEL FARM 
CAMP LWEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. J47590-6014 



MW-15 

MW-17 

TABLE 4.1 
SUMMARY OF HEADSPACE ANALYSES 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER AREA FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 547590-6014 

FOR LABORATORY 
ANALYSIS 

I I 

20 - 20.5 I <l I 
l 



MVV- 19 

M’W-20 

TABLE 4.1 
SUMMARY OF HEADSPACE ANALYSES 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER AREA FUEL FARM 
CAMP LEJEUNE. NORTH CAROLINA 

LAW ENGINEERING JOB NO. J47590-6014 

25 - 25.5 cl 



MW-22 

TABLE 4.1 
SUMMARY OF HEADSPACE ANALYSES 

REPORT OF UNDERGROUND FUEL tNVESTlGATiON 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER AREA FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. J47590-6014 



SAMPLE 
LOCATION 

TABLE 4.1 
SUMMARY OF HEADSPACE ANALYSES 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER AREA FUEL FARM 
CAMP LEJEUNE. NORTH CAROLINA 

LAW ENGINEERING JOB NO. 547590-6014 

SAMPLE DEPTH PID READING SAMPLE SELECTED 
H-t.1 (mm) FOR LABORATORY 

ANALYSIS 

SOIL BORINGS 

B-4 

8.5 - 10 2 l 

13.5 - 15 0 



SB-1 

TABLE 4.1 
SUMMARY OF HEADSPACE ANALYSES 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER AREA FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 347590-6014 

OR LABORATORY 

RAPHIC BORINGS 

(formerly MW-18) 



TABLE 4.1 
SUMMARY OF HEADSPACE ANALYSES 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER AREA FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

IAVV ENGINEERING JOB ND. 547590-6014 

(formerly MW-18) 



KEY TO SYIWBOLS 

SUMMARY OF LABORATORY ANALYSES 

l Numerical standard has not been established; substances not allowed in detectabie 
concentrations. 

l * Interim standard 
N.D. = Not detected: see laboratory reports for applicable detection limits. 
- = Sample not analyzed for this parameter. 



TABLE 4.2 (Page 1 of 31 
SUMMARY OF LABORATORY ANALYSES OF SOIL SAMPLES 

SAMPLE 
LOCATION 

HA-3 

HA-4 

HA-7 

B-1A 

B-1B 

B-2 

B-2 

B-4A 

B-48 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER AREA FUEL FARM 
CAMP LEJEUNEi NORTH CAROLINA 

LAW ENGINEERING JOB NO. J47590-6014 

TOTAL PETROLEUM HYDROCARBONS 
SAMPLE DEPTH IGNITABILITY LEAD 

(ft) VOLATILES SEMI-VOlATlLES (Degrees FI hlg/L) 
(mg/kgl (mglkg) 

4 N.D. 17 -- N.D. 

2 N.D. N.D. -- 42 

5 N.D. 5700. __ N.D. 

1.5 - 3.0 N.D. N.D. -- N.D. 

8.5 - 10.0 N.D. N.D. *- N.D. 

5.5 - 6.0 N.D. N.D. -- N.D. 

8.5 - 10.5 630 7600 I- N.D. 

3 - 4.5 N.D. 8400 mm N.D. 

8.5 - 10 N.D. 5100 w- N.D. 

MW-9 6.0 - 8.0 N.D. N.D. > 200 N.D. 

MW-9 16.0 - 18.0 N.D. N.D. > 200 N.D. 

MW-10 o- 1.5 N.D. N.D. -- N.D. 
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SUMMARY OF LA F SOIL SAMPLES 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER AREA FUEL FARM 

SAMPLE DEPTH IGNITABILITY 



TABLE 4.2 (Page 3 of 31 
SUMMARY OF LABORATORY ANALYSES OF SOIL SAMPLES 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GE!GER AREA FUEL FARM 
CAMP LWEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 547590-6014 

TOTAL PETROLEUM HYDROCARBONS 
SAMPLE SAMPLE DEPTH IGNITABILITY LEAD 

LOCATION fftl VOLATILES SEMI-VOLATILES (Degrees FI (ug/LI 
(mglkg) (mglkg) 

MW-19 8.5 - 10.5 N.D. N.D. -- N.D. 

MW-20 3.0 - 4.5 N.D. 14 -- N.D. 

MW-20 8.5 - 10.0 N.D. 22,000 > 200 N.D. 

MW-21 2.0 - 4.0 N.D. 5,200 > 200 N.D. 

MW-2 1 4.0 - 6.0 N.D. 21,000 > 200 N.D. 

MW-22 3.0 - 4.5 N.D. 5, -- N.D. 

MW-22 9.5- 11.0 540 c 8900 > 200 N.D. 

MW-23 0 - 2.0 N.D. N.D. -- N.D. 

MW-23 13.5 - 15.5 N.D. N.D. -- N.D. 

MW-24 2.0 - 4.0 N.D. N.D. -- N.D. 

MW-24 8.5 - 10.5 N.D. 23 ( -- N.D. 

MW-25 2.0 - 4.0 N.D. 8700 -- N.D. 

MW-25 4.0 - 6.0 N.D. 5790 -- N.D. 



TABLE 4.3 (Page 1 of 2) 
SUMMARY OF LABORATORY ANALYSES 

HYDROPUNCH GROUND-WATER SAMPLES 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FORM 
CAMP LWEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 547590-6014 



TABLE 4.3 (Page 2 of 21 
SUMMARY OF LABORATORY ANALYSES 

HYDROPUNCH GROUND-WATER SAMPLES 

REPDRT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FORM 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. J47590-6014 

SAMPLE DATE LABORATORY RESULTS (ugll) / 

LOCATION SAMPLED 
BENZENE ETHYLBENZENE TOLUENE XYLENES METHYL TERT BUTYL ETHER 

(TOTAL) 

HP-1 9 81619 1 N.D. N.D. N.D. N.D. N.D. 

HP-20 81619 1 N.D.. N.D. N.D. N.D. N.D. 

HP-21 8/7/g 1 N.jl. N.D. N.D. N.D. N.D. 



TABLE 4.4 {Page 1 of 3) 

SUMMARY OF LABORATORY ANALYSES 
MONITORINQ WELL GROUND-WATER SAMPLES 

SHALLOW 6CREENEfJ INTERVAL 

REPORT OF UNDERGROUND FUEL INVEGTIGATION 
COMPREHENGIVE SITE A66EBSMENT 

CAMP GEIGER FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENQINEERINO JOB NO. 547590-6014 

WELL NC EMW- 1 EMW-2 EMW-3 EMW4 EMW-5 EMW-8 EMW-7 MW-BS MW-9s MW.lOS 

NUMBER GROUND ICGMW-1 I ICGMW-21 (CGMW-31 (CGMW41 135GW-41 135GW-5) 135GW.61 

WATER 
STANDARD 

DATE 913191 9/B/91 9619 1 s/5/9 1 D/4/9 1 915191 9/B/91 9/4/g 1 s/3/9 1 9/3/9 1 

SAMPLED 

PARAMCrrER fug/l) 

1.METHYLNAPTHALENE . 450 

2.METHYLNAPTHALENE . 480 
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TABLE 4.4 (Page 2 of 3) 
SUMMARY OF LABORATORY ANALYSES 

MONITORINQ WELL QROUND-WATER SAMPLES 
6HAlLOW BCREENEO INTERVAL 

REPORT OF UNDERQROUND FUEL INVESTIQATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP QEIQER FUEL FARM 
CAMP LEJEUNE. NORTH CAROLINA 

LAW ENQINEERINQ JOB NO. 547590.6014 

WELL 
NUMBER 

DATE 
SAMPLED 

NC MW-11s MW-12s MW-13s MW-14s MW-15s MW-1 BS MW.17S MW-1 es MW-19s MW-20s 

GROUND 
WATER I I , 

STANDARD 

91419 1 9/4/9 1 914/s I 9/4lG 1 914f91 g/5/91 9m91 9r5f91 914 t9 1 g/4/91 

PARAMflER luwlJ SCREENED 4.5’.13.5’ w-14 6.6’-14.6’ 3.6’.12.6’ 4.6’-13.6’ 6.D’-14.0’ 7.6’-16.6’ 3.0’12.0 4.6’.13.6’ I 3.0’.12.0’ 

INTERVAL 
IFntl 

BENZENE 1 ND ND ND 0.6 4 40 0.6 52 ND 140 

TOLUENE 1000 ND ND ND ND ND 230 NO ND ND 280 

ETHYLBENZENE 29 80 ND ND ND 3 70 ND ND ND 320 

XYLENES TOTAL 400 170 ND ND ND 29 BOO. ND ND ND 930 

METHYL TERTIARY BWL 60’. ND ND ND ND ND ND 1 32 ND ND 

ETHER IMTBEI 

LEAD 60 ND 16 7 2 6 6 6 ,9. ae ND 

CHLOROFORM 0.19 ND ND ND 3 ND ND ND ND ND ND 

TRANS1,2-DICHLOROETHENE 70 ND ND ND 44 ND ND ND ND 6 ND 

TRICHLOROETHENE 2.8 ND ND ND 110 ND ND 0.6 ND 31 ND 

1.2~MCHLOROETHANE . ND NO ND ND ND ND 1 NO. ND ND 

1 ,1,2,2-TETRACHLOROETHANE . ND ND ND ND ND ND ND ND 12 ND 

TnFRACHLOROETHENE . ND ND 1 ND ND ND ND ND ND 1 ND 

. 



TABLE 4.4 (Pegs 3 of 3) 
SUMMARY OF LABORATORY ANALYSES 

MONITOAINQ WELL QROUND-WATER SAMPLES 
SHALLOW SCREENED INTERVAL 

REPORT OF UNDERaROUND FUEL INVESTIOATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP f3ElGER FUEL FARM 
CAMP LWEUNE, NORTH CAROLINA 

LAW ENQINEERINO JOB NO. J47590-6014 

POTABLE 
WATER 

MW-25s MW-26s MW-27s 

IMW-14SI IMW-24SI 

s/4/9 1 914191 s/5/9 1 

4.5-l 3.5 3.5-l 2.5 8.5-17.5 

WELL 
NUMBER 

DATE 
SAMPLED 

PARAMEKR lug/l1 SCREENED 

INTERVAL 
IFeet) 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES TOTAL 

METHYL TERTIARY BUTYL 
ETHER IMTBEI 

LEAD 

CHLOROFORM 

TRANS.1,2-DICHLOROETHENE 

TRlCHLOROETHENi 

BROMODlCHLOROMETHANE 

BROMOFORM 

DlBROMOCHLOAOMETHANE 

ACENAPTHENE 

FLUORENE 

1 -MmHYLNAPTHALENE 

2.METHYLNAPTHALENE 

NAPTHALENE 

5/29/91 
B/5/91 

26 I 0.6 I 12 

160 1 INO ND 

1 , 82 I 7 ND 50 4 3 2 5 

I I 

ND 3% “ND 

ND 51 ND 

ND I.20 ND 

ND ND ND 

ND ND . ND 

ND 

ND 

ND ND . ND 

ND ND ND 

. - - ND- 0.7 

220 ’ I  131 ND 



TABLE 4.5 (Page 1 of 2) 

SUMMARY OF LABORATORY ANALYSES 
MONITORING WELL GROUND-WATER SAMPLES 

DEEP SCREENED INTERVAL 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. J47590-6014 

PARAHETER (ug/l) 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES (TOTAL) 

HETHYL TERTIARY BUTYL 
ETHER (MTBE) 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

50 8 14 11 10 9 3 14 5 

I 

70 ND 0.9 110 ND ND ND 7 ND 

2.8 0.7 14 810 ND ND ND 13 ND 

* ND ND 6 ND ND ND ND ND 



II PARAMETER tug/l) 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES (TOTAL) 

METHYL TERTIARY BUTYL 
ETHER (MTBE) 

LEAD 

TABLE 4.5 (Page 2 of 2) 

SUMMARY OF LABORATORY ANALYSES 
MONITORING WELL GROUND-WATER SAMPLES 

DEEP SCREENED INTERVAL 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FARM. 
CAMP LWEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. J47590-6014 

INTERVAL 



TABLE 5.1 
SUMMARY OF LABORATORY ANALYSES 

RINSE AND TRIP BLANKS 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 547590-6014 

SAMIPLE TYPE OF BLANK DATE DATE RESULTS (mgll) 
NUMBER COLLECTED SUBMII-I’ED 

HYDROPUNCH SAMPLES 

AA1 2992 Rinse 9/5 916 Total Xylenes 1 

AAl 2993 Trip 916 ND 



TABLE 6.1 
SUMMARY OF EXPOSURE PATHWAYS 

REPORT OF UNDERGROUND FUEL INVESTIGATION 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 547590-6014 

Notes* d 

(11 No free product detected in surface waters; water supply wells draw from Castle Hayne aquifer. 
(2) Potential for exposure only if subsurface below 8 feet BLS is disturbed, 
(3) Through use of Camp Geiger water-supply wells for drinking, cooking, ahd bathing. 
(4) Ground-water sampling results indicate that plume does not extend to surface waters. 
(5) Potential for exposure during maintenance/repair work in subsurface utility confinements, 
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LAW ENGINEERING 

CONTOUR INlERVAL - 200 ug/L 
RALEIGH, NORTH CAROLINA 

ISOPLETH MAP - BENZENE CONCENTRATIONS f  
DRAWN: DATE: NOV. 1991 

HYDROPUNCH GROUND-WATER SAMPLES i DFT CHECK: && SCALE: 1”=150’ 

CAMP GEIGER FUEL FARM ENC CHECK: /6QI, JOE: J47590-6014 

CAMP LEJEUNE, NORTH CAROLINA s _ APPROVAL:W&~~ DWG: 4.5.1 

REFERENCE: JAMES E. STEWART AND ASSOC.; SHT l&2: Q/13/61. 
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LAW ENGINEERING 
RALEIGH, NORTH CAROLINA 
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ISOPLETH MAP - TOLUENE CONCENTRATIONS 
HYDROPUNCH GROUND-WATER SAMPLES 

CAMP GEIGER FUEL FARM 

DATE: NOV. 1991 
v 

Dfl CHECK: &fc, SCALE: 1’=150’ 

ENG CHECK: &. JOE: J47590-6014 

CAMP LEJEUNE, NORTH CAROLINA I 
I 

APPROVAL: w,&, DWG: 4.5.2 

REFERENCE: JAMES E. STEWART AND ASSOC.: SHT l&2; S/13)91. 

‘\, 
t ., ! c / I 



OHP-13 
ND 
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,- PONDED WATEd >’ 
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.y 
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%p~~~i&l~ iy”““‘““II 

ICE HOUSE ” 

- . . - PERENNIAL STREAM CONTOUR INTERVAL - 200 ug/L 

ETHYLBENZENE CONCENTRATION IN ug/L 

; A 

LAW ENGINEERING 
RALEIGH, NORTH CAROLINA 

Ibell *;4_ 

8905 DRAWN: DATE: NOV. 1991 
ND NONE DETECTED ISOPLETH MAP - ETHYLBENZENE CONCENTRATIONS 

H’fDROPUNCH GROUND-WATER SAMPLES 1 OFT CHECK: @. SCALE: 1’=150’ 

A :Np;zzbpu E: J475T;.;‘4 j REFERENCc CAMp”A~E?E%;,Ek%i ~~;~LlNA 

-: JAMES E. STEWART AND ASSOC.; SHT l&2: 9Ll3/‘91. 
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THIRD STREET 
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LEGEND 
- FENCE 

OHP-1 LOCATION OF HYDROPUNCH SAMPLE 
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- . . - PERENNIAL STREAM 

6905 XYLENES CONCENTRATlON IN Ug/\. 
ND NONE DETECTED 

SECOND STREET 

ANOMALY 

SW OF FORM 
CASDLINE STI 

OHP-13 
ND 

ON” 
HP-17 

HP-16 
0 ND 

NORTH 

P 

LAW ENGINEERING 
RALEIGH, NORTH CAROLINA 

ISOPLETH MAP - 
-WATER SAMPLES 
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II. 

/i 

!  NO 
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i- SllE OF FCRMER 
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OHP-16 

!. l-l - 6UllDlNO NO. TC-364 !  

II FOURTH STREET 

- FENCE 
0 HP-l LOCATION OF HYDROPUNCH SAMPLE 
66 MTBE CONCENTRATION IN ug/L 
NO NONE DETECTED 

-...-...- TRANSlTORY STREAM 
- . - PERENNIAL STREAM 

0 HP-S 

NORTH 

I 

iFiE!LY’/ y .&i!~ HP-lr 

SITE CffCRMER SllEcw 
GASOLINE STAllON FoRNER 

ICE HOUSE 

&:I ISCALE: 1’=150’ 

REFERENCE: JAMES E. STEWART AND ASSOC.:SHT l&2 OF 2:‘9/13/91:USGS JACKSONVlLLE SOUTH.N.C. 



LEGEND 

WEMW-1 
l uw-1 

11905 
ND 

_... -...- 

-. .- 

BRINSON CREEK 

!? 
MW-9 l 

SITE OF FORMER ” 
UW-19*~0 

. --- 

FOURTH SIREEl 

MW- 

FENCE 

LOCATION OF PRE-EXISTING MOI 
LOCAllON OF LAW ENGINEERING 
BTEX CONCENTRATION IN ug/L 
NONE OETECTED 
TRANSITORY STREAM 
PERENNIAL STREAM 

VITORING WE1 
MONITORING 

.I. 
WELL 

-10 015 ANOMALY 

SlE OF FORMER 
GASOLINE STAllON 

ICE HWSE ” 



I 

LEGEND 

- FENCE 

I h 
L THIRD STREET 

EUW-1 n 
ND 

: 

~NW-1 LOCATION OF PRE-EXISTING MONITORING WELL 
l MW-1 LOCATlON OF LAW ENGINEERING MONITORING WELL 

B905 BENZENE CONCENTRATION IN ug/L 
NO NONE DEKCTED 

-.s.-...- TRANSITORY STREAM 
- . . - PERENNIAL STREAM 

SECCMJ STREET 

//B . / 

R 
I& 

CONTOUR HTOIVM 
50 w/L 

,.&V-13. ,,lj 
/: 

r PONOED WATER I 

W-12 l ND 

SITE OF FCRUER-I 
GASC$JNE STATIDN 

ICE HOUSE 
II 

z-= 
I 

NORTH 

b I 

I Ir . 

PLUME A CONTOUR INTERVAL 50 up/L 
PLUME B CONTOUR INTERVAL 1000 ug/z 

I1 

LAW ENGINEERING 
RALEIGH, NORTH CAROLINA 

--.~ _. .- 

JAMES E. STEWART AND ASSOC.; SHT l&2 OF i;9/113/91 
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-.. 

4 MW-9 1: 

SITE OF FORMER 
MESS HALL 

FDURM STREET 

MW-10 .S 

LJJggQ 

= FENCE 

=EMW-1 LOCATION OF PRE-EXISTING MONITORING WELL 
l MW-1 LOCAllON OF LAW ENGINEERING MONITORING WELL 

6905 TOLUENE CONCENTRATION IN ug/L 
NO NONE OETECTEO 

-‘..-.I.- TRANSITORY STREAM 
- - PERENNIAL STREAM 

SECOND STREET 

II 

MW-12 l ND 

MW-13. NO 
.I I 

/- PDNDED WATER 

ND 
UW-6a 

I 
iuw- 

,f 

,190ND 

NORTH 

I 

SITE d FORMER 
GASDLINE STATlOt 

WATER SAMPLES FROM SHALLOW SCR 
CAMP GEIGER FUEL FARM 

CAMP LEJEUNE, NORTH CAROLINA APPROVAL: (,$&,w DWC: 4.7.2 

REFERENCE: JAMES E. STEWART AND ASSOC.; SHT l&2 OF 2; 9,{13/91 



SECDND STREET NORTH 

mEMw-1 
l bAw-1 

8905 
ND 

-...-...- 

- - 

FENCE 

LOCATION OF PRE-EXISTING MOI 
LOCATION OF LAW ENGINEERING 
EMYLEENZENE CONCENTRATION 
NONE DETECTED 
TRANSITORY STREAM 

PERENNIAL STREAM 

II I-l 
II I I \ 

.UW-lOIN 
n MW-7 ..- 

VITORING WELL 
MONITORING WEI 
IN ug/L 

-L 

SITE DF FORMER 
GASOLINE STh?loN 

ICEHOUSE 11” 
I AW FNGINEERING 

RALEIGH, NORTH CAROLINA 

- ETHYLBENZENE CONCENTRATIONS 

11 REFERENCE: JAMES E. STEWART AND ASSOC.;SHT l&2 OF 2;9/13/91 



?HlRD STREET ?HlRD STREET 

EMW-18 EMW-18 
ND ND 

JI FOURTH STREET FOURTH STREET 

MW-ID *ND 

LEGEND 

- FENCE 

mfuW-1 LOCATlON OF PRE-EXISllNG MONITORING WELL 
l MW-1 LOCATION OF LAW ENGINEERING MONITORING WELL 

6905 XYLENES CONCENTRATION IN ug/L 
ND NONE DETECTED 

-...-...- TRANSITORY STREAM 
- - PERENNIAL STREAM 

SECOND STREET 
C 

MW-12 0 NO 

t . : -I 

UW-13. ND PONDED WA,! ’ 
I- I 

tiW-2 ND \ EIRlNSCtj CREEK 

\ 

~BUIlDlNG NO. TC-364 1 

\ II 

NORM 

SITE Of’ FORMER ’ 
GASDLINE STAllON 

slnng ~~~ 

ICE HOUSE u 
LAW ENGINEERING 

CONTOUR INTERVAL = 250 ug/L RALEIGH. NORTH CAROLINA 
- 

ISOPLETH MAP IIDRAWN: 4hl IDATE: NOV. 1991 

WA IEK YAMt%tS FROM SHALLOW SCKttNtU IN ItKVfL 

CAMP GEIGER FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

,I 

.REFERENCEz JAMES E. STEWART AND ASSOC.:SHT l&2 OF 2;9/13/91 

c I” c, ) 



SECDND STREET NORTH 

11 THIRD STREET 
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12s CONCENTRATlON OF BTEX IN ug/L 
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-*..-..a- TRANSITORY STREAM 
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WELL 

CZOPHYSICAL -’ 
..*n.,..” II/ \ II,, 

NIVIIALI 
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K!IEL CONTOUR INTERVAL 100 ug/L. 
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- \=& )I!1 Ni?f%4 11 .~ 

I 
LAW ENGINEERING 

RALEIGH, NORTH CAROLINA 
.wlyol 
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, 
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l 
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/ i ND 
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RALEIGH, NORTH CAROLINA f  

TOLUENE CONCENTRATIONS 
SAMPLES FROM DEEP SCREENED INTERVAL 
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P 0 1 
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la la 
’ 11 THIRD STREET THIRD STREET 
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CAMP GEIGER FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

REFERENCE: JAMES E. STEWART AND ASSOC.;SHT I&? OF 2;9/13/91:USGS JACKSONVILLE S0UM.N.C. 
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~~~ II I - -LAW FE’_NE’ 
CONTOUR IYTERVAL. 100 ug/L. 

l KALEIGH, NUKIH -CAROLINA 

ISOPLETH MAP - TOTAL XYLEI 
WATER SAMPLES FROM DEEP 

CAMP GEIGER FU 
CAMP LEJEUNE, NOR’ 

REFERENCE: JAMES E. STEWART AND / asSOC.:SHT l&2 OF 2:9M3/91:USGS JACKSONVlllF SOUM.N.C. 
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I/ ISOPLETH MAP 
COMBINED CONCENTRATIONS OF CHLORINATED 

WATER SAMPLES FROM SHALLOW SCREENED 
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-..- _..___. 
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CAMP GEIGER FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

REFERENCE: JAMES E. STEWART AND ASSOC.;SHT l&2 OF 2;9/(3/91 
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PERENNIAL STREAM 
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CAMP GEIGER FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

Ji REFERENCE: JAMES E. STEWART AND ASSOC.: SHT 1 & 2 OF 2; g/13/91. 
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THIRD STREET 
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CAMP GEIGER FUEL FARM 

CAMP LEJEUNE, NORTH CAROLINA ’ APPROVALS h DWG: 

REFERENCE: JAMES E. STEWART AND ASSOC.;SHT l&2 OF 2;9/1$/91 
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REFERENCE: JAMES E. STEWART AND ASSOC.;SHT l&2 OF 2:9/U/91 
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CAMP LEJEUNE, NORTH CAROLINA irrr, . . 

REFERENCE: JAMES E. STEWART AND ASSOC.:SHT l&2 OF 2;9/13]91 
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l- 
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ISOPLEM MAP - TRANS-1,24XHtiOROETHENE 
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CAMP GEIGER FUEL FARM 

CAMP LEJEUNE, NORTH CAROLINA 
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11 REFERENCE: JAMES E. STEWART AND ASSOC.:SHT l&cET: 9/13/g!m 
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/ 
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Tg~s 6 tiw-16 

MW-150 
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LAW ENGINEERING . 
RALEIGH, NORTH CAROLINA 

TOTAL LEAD CONCENTRATIONS 
1 DRAWN: .Q& DATE: NOV. 1991 ’ 

WATER SAMPLES FROM SHALLOW SCREENED INTERVAL OFT CHECK: -@fe SCALE: 1’=150’ 

; / REFERENCE CAMP”A~&~~~,E”No ;:i!LlNA 1 :NpcpR~~;;/~: J475g;;;014 

: JAMES E. STEWART AND ASSOC.:SHT l&2 OF 2;9/13191 
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WE OF FORMER 
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REFERENCE: JAMES E. STEWART AND ASSOC.;SHT l&2 OF 2;9/13/91 
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II THIRD SlREET THIRD SlREET 

UAW-1 INI UAW-1 INI 

. . 

MW-9 4 MW-9 4 

SllE OF FORMER SITE OF FORMER 

MESS HAU MESS HAU 

LEGEND 
- FENCE 

UEMW-1 LOCAllON OF PRE-EXISTING MONITORING WELL 
l uw-1 LOCAllON OF LAW ENGINEERING MONITORING WELL 

46 CONCENTRATION OF MlBE IN ug/L 
NONE DETECTED 

-d?- TRANSITORY STREAM 
- - PERENNIAL STREAM 

SECOND STREET - - 

MW-12 0 NC 
ND.EMW-~ ND BRINSON CREEK 

MI. MW-20 ’ \ 
ww-5 

*/ El 

i’ 

MW; \. 

1 
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iDM”21 

/ n : 
NW-6 
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i 0 j  

M 18 

.*- 
ND l MW-24 / _--- f-l -AfiMW-14 ND T%k 

NDgw-16 

MW-‘so U M’N-19 l ND 
EMW-?MND 

\ 

LAW ENGINEERING 
RALEIGH, NORTH CAROLINA 

WATER SAMPLES FROM SHALLOW SCREENED INTERVAL 

1 REFERENCE: JAMES E. STEWART AND ASSOC.:SHT l&2 OF 2:9/M/91 
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APPENDIX B 

RECORDS OF SOIL-TEST BORING 



DEPTH DESCRIPI-ION 
tn.1 

ELEVATION 0 PENETRATION - BLOWS/FOOT 
I 
i 

;5 
. . 

1 

22 

3 

16 

18 

13 

3 

7 

2 

2 

14 

‘inn light brown to light grey SAND.(X) 

10.5 
11.a 
i2.a 

16.5 

Very loose orange SAND with fine to coarse 
WaEp) 

Very loose omnge silty SAND.(ShQ 

Lxxc to very 100~ molded gray and orange fine 
JAND.(SP) 

I- 
Very loom mot&d dark brown and black rilty 
SAND.(SM) 

l 
- 

- 

B Firm gcey mottled light brown tine to medium 
SAND.(Sp) 

“- 
6 

. :  .  

I .  

Boring tarndnatcd at 30 feet. 

.-... Ii REMARKS: 

Boring tmmhcd at 30 feet. No split qoon 
aamplcs obtained beyond 20 feet due to having 
sanda. Upon boring completion, paired well 
instalicd. See well construction recorda for 
details. 

‘BORING NUMEtER Mw-8 
DATE DRILLED 

! 
August 15, 1991 I, 

PROJECT NUMBER J6014 , 
PROJECT Camp Geiger Fuel Farm 
(PAGE 1 OF 1 I I 1 J 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE I 

I I 



DEPTH DESCRIPTION 
W-J 

0.0 
0.5 Fill mterirl.(-FILL) 

/ 
Fm light grcy mottled orange fine SAND.(ML) 

. . ‘-; 

Yey loose to firm light brown mot&d g#y to 
ight brown moalcd orange fine to medium 

EAND.(sp) 

Vety loose light brown motllcd light grey orange 
slightly silty SAND.(M) 

Boring terminated at 30 feet. 

Boring terminated at 30 feet. No split spoon 
samples obtained beyond 20 feet due to heaving 
rrndr. Upon boring completion, paifed well 
i~llcd. see well consInlclion recordr for 
detail:. 

SEE KEY SHm FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

ELEVATION 0 PENETRATION - BLOWS/FOOT 
(FT.1 o 

II . . : 
:. ..‘.’ 
_‘. .: 
:. .:: 
:. .:: 
.I::. 
;_ .:: 
:. . .: 
_‘_ . .: 
:. . .:: 
:. .:. :. . ._’ 
-A,. . . : . .:. :. .; _. : . ..’ .’ . :. . .; .’ :. ..’ .’ :. ..’ . . L 

10 20 30 40 60 80 100 
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* w  
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16 

WOH 

WOH 

DATE DRILLED August 16, 1991 
PROJECT NUMBER 

Camp Geiger Fuel Farm 



DEFTH DESCRIPTION 
(FT.) 

0.0 

. . z; 

4.5 
Loarc to firm, light gny LO brown, :ilty fine 
SAND(Shq 

13.5 
vErylbopeTomin; )wliN Lb5wii ~grzyy;fiiit6 - - - - 
medium SAND(SP) with reddish yellow silt 
laminac. 

20-a 
boring tcmninatcd at 30 feet. 

30s 
Boring terminated at 30 feet. 

REMARJW 

Boring terminated at 30 feet. No split spoon 
samples obtained beyond 20 feet due to buving 
sands. Upon boring completion, paired well 
installed, See well const~ction twordr for 
details. 

SEE KEY SKEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

ELEVATION 0 PENETRATION - BLOWS/FOOT 
(FT.) o 

10 20 30 40 
- 

- 

- 

- 

- 

- 

- 

- 

- 
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10 

15 

11 

3 

rBORINGNUMBER Mw-10 
DATEDRILLED August 19, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 
.PAGE 1 OF 1 



DEYI’H DESCRIFI’ION 
W-J 

0.0 
0.5 

3.5 

5.0 

10.0 

18.C 

3O.f 

fOPsOa 

Loose medium brown mottled grcy silty fine 
SAND.(ShQ 

,. 5.; 

Firm omge mottled light brown fine IO medium 
SAND.(SM) 

/ 
Firm ID lcor grey monkd tight brown to prry fine 
to mdium SAND (ap) a0mc pnvcl. 

LOOK to very IOOK greenish grcy to light brown 
mottled olangc silty SAND to fine SAND.(ShQ 

Firm to dense medium grcy LO brownish grry fine 
to medium SAND (rm) some gravel. 

Boring terminated at 30 feet. No split rpoon 
aanq~ler obubcd beyond 20 feel due IO hewing 
unda. Upon boring completion, pkcd well 
inataucd. SK well conslNctioll rccorda for 
dcuilr. 

SEE KEY SHm FOR MPLANATXON OF 
SYMBOLS AND ABBRBVIATIONS USED ABOLZ 

ELEVATION 0 PENETRATION - BLOWS/FOOT 

10 20 30 40 
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WOH 

‘BORING NUMBER m-11 
DATE DRILLED August 16, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 
(PAGE 1 OF 1 



i 
DEPTH DESCRIFI’ION 

(FT.1 
0.0 

3.0 

lS.1 

2O.f 

30. 

‘rrm, brown ID rcddiah yellow, clayey SILT.(ML) 

IX)SC to firm. very pale brow, line v) medium 
iAND. 

Very loosc. very pale brown to dark grcy, fine to 
medium .SAND.(SP) 

Boring terminated at 30 feet. No split spoon 
sampler obtained beyond 20 feet due U, buving 
sands. Upou boring completion, paired well 
installed. Set well construction records for 
details. 

ELEVATION 0 PENETRATION - BLOWS/FOOT 
(FT.) 

o 10 20 30 40 60 

a 
a 

a 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

(BORINGNUMBER Mw-12 

II DATE DRILLED August 19, 1991 II 

SEE KEY SHEFX FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATlONS USED ABOVE 



DEF’TH DESCRIPTION 
W.) 

0.0 
0.5 TOPSOIL 

/ 

ELEVATION l PENETRATION - BLOWS/FOOT 
F-1 o 

10 20 30 40 60 80 100 

tz 

_’ .: ,_, -: : : : .: : : .: : .: _’ .: _’ : : .: _’ .: 
.: ‘.’ .: 
.: : .: : .: : 
.: 

Stiff, light brown, clayey SILT.(ML) 
l 

,. ‘7.; 

mm. ugnt wow 10 rtaam ysuow, mc m 
medium SAND. ;Sp) 

8.5 

18.5 

20.0 

30.0 

Firm, light brown, medium SAND (SP) with trace 
pebbles. 

‘4 

Very lcosc, brown to gny, medium SAND.(W) 

Boring terminated at 30 feet. 

king terminated at 30 fef. No split spoon 
sampler obtained beyond 20 feet due to heaving 
sands. Upon boring completion, paired well 
installed. See well conauuctin records for detaila. 

DATE DRILLED 
PROJECT MJ’MBER 

August 20, 1991 

Camp Geiger Fuel Farm 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVL4TIONS USED ABOVE 



DEPTH DESCRIPTION ELEVATION 0 PENkTRATION - BLOWS/FOOT 
w-1 

0.0 
0.5 

13.5 

15.0 

20.a 

3O.C 

roPsoIL 
/ 

Lcosc, mot&d light brown to black, clayey aihy 
IAND. ,. .e.-, 

Very looac, light brown to grey. silty fm to 
medium SAND.(SM) 

._ . 

Boring krminatcd at 30 feet. 

REMARKS:: 

Boring terminated at 30 feet. No split spoon 
angler obtained beyond 20 feet due to braving 
saods. Upon boring completion, paired well 
installed. Sot well com~ctior~ records for 
details. 

SEE KEY SHEET FOR EXPLANATION OF 
SYhiBOLS AND ABBREVIATlONS USED ABOVE 

- - 

- 

- 

- 

Mw-14 
August 20, 1991 
J6014 1 Camp Geiger Fuel Farm 



(FT.1 
0.0 

1.0 

2.0 

3.0 

7.0 

13.5 

20.0 

3O.C 

DESCRIPTION 

l’opoil and fill material. 

Dense, reddish-yellow, fine SAND.(P) 
Stiff, reddish-yelloui, clayey SILT.(A) 

. . 
Loose. light prey, Cnc SAND.(W) 

Firm. brown to grcy, sandy to clayey SILT.(h4L) 

Very IOODC IO IOOSC, MQIJII YelIOw u, WOWI, 1u-e 

to medium SAND(Sp) with tr~c: pebbles. 

Boring terminat.uJ at 30 feet. 

Boring terminated rt 30 feet. No split spoon 
JJ@CJ obt~bcdbcyond 20feetductohuving 
sands. Upon boring completion, paired well 
installed. See well construction recordr for 
details. 

SEE KEY SHEET FOR EXF’LANAllON OF 
SYMBOLS AND ABBRJZVIATIONS USED ABOVE 

ELEVATION l PENETRATION - BLOWS/FOOT 

10 20 30 40 60 80 100 
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_p= 
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- 

28 
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16 

PROJECT NUMBER Jdoi4 
PROJECT Camp Geiger Fuel Farm 

,PAGE 1 OF 1 



DEPTH DESCR.IFTION ELEVATION 0 PENETRATION - BLOWS/FOOT 
W.) 

0.0 

30. 

0.4 TOPSOIL 

Very 100~ to firm, reddish yellow silty 
SAND.~Sbo . 

. . ‘-. 

I 

M=SM 

0 
Boring tcnniMted 8t 30 feet. 

Boring tcrmimted at 30 feet. No split spoon 
ampler obtained beyond 20 feet due to heaving 
amdr. upon boring completion, phcd well 
inat8lkd. su well conatluction recorda for 
detaila. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 
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- 

60 80 100 
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(BORING NUMBER MW-16 
\ 

DATE DRJLLED August 21, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 
PAGE 1 OF 1 



DESCRIFTION ELEVATION l PENETRATION - BLOWS/FOOT 

10 20 30 40 60 80 100 

Finn, brown to reddish yellow, rilty SAND.(M) 

15.5 . ‘:_ 
rum, brown to gray, mealum s--r) . . . .:. . 

I I:.‘.:.:. 

- 

- 

D 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
REMARKS: 

Boring terminated at 30 feet. No split spoon 
urnplea obtained beyond 20.5 feet due to heaving 
undr. Upon boring completion, p8inzd well 
installed. See well construction recordr for details. 

August 21, 1991 

Camp Geiger Fuel Farm 
PAGE 1 OF 1 

SEE KBY SHEET FOR MpLANATiON OF ’ 
SYMBOLS AND ABBR.EVL4TIONS USED ABOVE 



,i 
DEPTH DE!XRIPTION ELEVATION 0 PENETRATION - BLOWS/FOOT 

7.0 

26.1 

Firm. brown :to reddish yellow, silty CLAY .(CL) 

‘-. 

I. 

very 100~ 101 firm, gcey 10 reddish yellow, silty 
SAND.(SM) 

Stiff to hardI, grey. sandy CI~YCY SnSr.WL) 

REMARKS: 

Boring tcrmdndtcd at 35.5 feet. Upon boring 
completion, paired well inctrlled. See well 
construction records for details. 

SEE KEY’ SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREvunoNS USED ABOVE 

60 80 100 

'BORINGNUMBER Mw-19 
DATE DRILLED August 23, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 
PAGE 1 OF 1 



DEF’TH DESCRIFTION 
tn.1 

roPsolL r 
Stiff, light brown, clsy.ey SILT (ML) wilfi tics 

Land. ,. 2; 

bore to dense, dark brown to reddish yellow, rilty 
SAND (SM) with shell frapmenu 81 18.5 feel. 

Boring tcrminatcd at 30 feel. 

REMARKS: 

Boring terminated at 30 feet. No split spoon 
samples obtained beyond 20 feet due 10 heaving 
sands. Upon completion, single well *5stallcd. 
See well conslruction rccordr for dctailr. 

SEE KEY SHEET FOR MPLANATlON OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

ELEVATION l PENETRATION-BLOWS/FOOT 

10 20 30 40 60 80 100 - 

- 

- 

- 

1 - 

- 
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- 
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- 

- 
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- 
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'BORINGNUMBER Mw-20 
DATEDRJLLED August 22, 1991 
PROJECTNUMBER J47590-6014 
PROJECT Camp Geiger Fuel Farm 
,PAGE 1 OF1 I =+mm# 



DEPTH DESCRIFI’ION ELEVATION l PENETRATION - BLOWWOOT 

m-.1 m-J 
0 10 20 30 40 60 80 loo 

‘OPsOlL ‘OPsOlL 

itiff, brown to grcy, clayey SlLT.(ML) itiff, brown to grcy, clayey SlLT.(ML) 

- ‘-. - ‘-. 
kn. brown to prey, fine to medium SAND.(W) kn. brown to prey, fine to medium SAND.(W) 

Dcnsc, gmy SAND(SP) wirh cemented sand and 
dlell fragments 

i. 

/- /- 

c c 
,~.:.~~.:,I ,~.:.~~.:,I 
.:. 1. .:. 1. .,_ ‘. . . .,_ ‘. . . .‘. - .‘. - .:. .:. , .: , .: .- ,- .- ,- .:. .:. 
: : .,I.‘.. .,I.‘.. 
_:. .. _:. .. . .:.. . .:.. 
‘_ : :. ‘_ : :. 
: _:_. : _:_. 
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‘,. ‘,:.I.’ ‘,. ‘,:.I.’ 
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*.. .,:.‘.. *.. .,:.‘.. 
.:. . . .:. . . . .: . .: _’ ,... _’ ,... .:. .:. 
: : ..:.‘.. ..:.‘.. 
.:. .. .:. .. .,_ f  -:.. .,_ f  -:.. , , . . . . . . .:. . .:. . .,::.. : : . I.‘.. 
.:. 1. 

.,:. : 
.:. . . 

. ,_ .:.. - . . . .:-..’ ; ‘_.. : 
.:. 1. 
: ‘.:. : 
_. :- ._:. . . 
.:: .:. 

: ..::: 
.:..:. 
,. ‘_.. : 
.:. 1. ..:_ . . 
.:. ‘. 
1’. 

..‘.. . . . 
.:. _’ .: . . 

.:. 1. 
,. . . .’ . . . _:. ‘_._. .’ . . ._. .,I.‘.. 
.:. ‘. -,::: 
.:..:. 
; *_.. : 
_:. 1. ,._. . . . 

a 

l 

* 

0 
[ 

t 

l 
1 

. . : : 

Boringhninatcd Boring tcxminatcd at 30 feet. at 30 feet. 

Boring terminated at 30 feet. No split spoon 
sampler obtained beyond 27.5 due to having 
sands. Upon boring completion, paired well 
installed. See well construction records for 
dctailr. 

36 

‘BORING NUMBER WV-21 
DATE DRILLED August 23, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 

FAGE 1 OF 1 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 



DEPI’H DESCRIPTION 
(FT.) 

ropsou 
/ 

Vcty loose to lcxxc, brown to grey, silty he 
SAND. (SM) 

,, ‘-.. 

Loose, brown IO reddish yellow, silty SAND.(SM) 

very OCIIK, grey to ngnt mwn, menturn -___ 
SAND(W) with shell fragments. 

Boring terminated III 35 feet. 

ELEVATION . PENETRATION - BLOWS/FOOT 

:. . . 
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._::.. 

:. 1. 
‘.:, : 

:. 1. 
‘.:. : 

:. 1. 
.,:. : 

:. . 
.,::: 

60 80 100 

Boring terminated at 35 feet. Upon bohg 
completion, paired well installed. See well 
constmction records for dctailr. 

‘BORING NUMBER Mw-22 
DATE DRlLLED August 28, 1991 
PROJECT NUMBER J47590-6014 
PROJECT Camp Geiger Fuel Farm , 

SEE KEY SHEIT FOR EXPLANATION OF 
SYh~BOLs AND ABEWWATSONS USED ABOVE 

(PAGE 1 0F 1 



DEPTH DESCRIPTION 
(fl.1 

0.0 

1.0 

13.5 

18.5 

21s 

30.1 

ropsoL 

Very loor. yellow brown, fine SAND.(W) 

IJCW, orown, slay VAPID. 

Very dense, brown SAND.(SFj 

Boring tcminatcd at 30 feet. 

REMARKS:: 

Boring tcrnhnted at 30 feet. No split spoon 
sampks obtained beyond 21 feet due to buviq 
sands. Upon boring completion, paired WcIl 
installed. See well construction records for 
details. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND’ ABBREVIATIONS USED ABOVE 

ELEVATION l PENETRATION - BLOWS/FOOT 

60 80 1 
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37 

1 

DATE DRILLED August 27, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 
,PAGE 1 OF 1 



DEPTH DEXRII’TION 
m-.1 

0.0 
OS 

4.8 

20.0 
20s Loose, grey SAND(SP) with cemented rand and 

Boring tcmxinatcd at 30 feet. 

Boring terminated at 30 feet. No split spat 
sampler obtained beyond 20.5 feet due to heaving 
aandr. Upon boring completion, paired weil 
installed. See well contruction recordr for details. 

SEE KEY SHEET FOR MPLANATlON OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

ELEVATION l PENETRATION - BLOWS/FOOT 
(FT.) 

o 10 20 30 40 60 80 100 

I1 

6 

6 

‘BORING NUMBER MW-24 \ 

DATE DRILLED August 28, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm r 

,PAGE 1 OF 1 



DESCRIPTION ELEVATION 0 PENETRATION - BLOWS/FOOT 

0.c 

5.t 

I 

‘L 
s. 

1 

v 

fi 

5 

!  

.o !  

1 

1s. 

20. 

30s 

nose, light brown u) prey. rally tme 
AND.(Porrible fill) (SM) 

‘cry loose, light brown to reddish yellow, silty 
,ne SAND.(=) 

Dense, grey SAND(W) with cemented sand and 
shell fragmerru. 

Boring terminaled at 30 feet. 

1 REMARKS: 

Boring terminated a~ 30 feet. No split spoon 
samples obtained beyond 25.5 feet due to heaving 
sands. Upo;n boring completion, paired well 
installed. See well cons~nrction records for detailr. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AIND ABBRIVIATIONS USED ABOVE 

.‘. .: .:._ : .:._ ‘_ ... 
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6 

MW-25 
August 28, 1991 
J47590-6014 
Camp Geiger Fuel Farm 

PAGE 1 OF 1 



DEPTH DESCRIPTION ELEVATION l PENETRATION-BLOWS/FOOT 

,ugercd to 201 feet. 

‘7. 
.  

Dense to very dense. grey coarse SAND (Sp) with 
lbcll fmgmenu. 

Boring terminated at 44.5 feet. 

SEE KEY SHEET FOR EXPLANATION OF 
SYUBOLS AND ABBREVM7’iONS USED ABOVE 
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m-1 o 
10 20 30 40 60 80 100 
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61 

BORINGNUMBER 

I 
SB-I 

DATEDRILLED August27, 1991 
PROJECTNUMBER J6014 
PROJECT Camp Geiger Fuel Farm 

PAGE 1 OF 2 J 



43.0 . . '7.; 

44s 
Stiff. dark grcy, CLAY.&%) 

DEPTH DESCRIPTION 
w.1 

:  .  .  .  .  

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

ELEVATION l PENETRATION - BLOWSKOOT 
m-1 

o 10 20 30 40 60 80 loo 

Boring bxminatcd at 44.5 feet. 

: 
.:. . 
: .-:.‘.. 
.:. .. .,::: .:. 1. : ._:. .’ 
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- 

- 

- 

- 

- 

hORING NUMBER SB-1 
\ 

DATE DRILLED August 27,1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 
PAGE 2 OF 2 



DEPTH 
m-J 

0.0 

DESCRIPTION ELEVATION 0 PENETRATION - BLOWS/FOOT 
(FT.) 

* 10 20 30 40 60 80 100 

36 

Boring terminated at 425 feet. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

SB-2 
August 27, 1991 
J6014 
Camp Geiger Fuel Farm 

PAGE i 0F 2 J 



DEFI-H DIZ33UPTION ELEVATION l PENETRATION - BLOWS/FOOT 

m.1 * 
10 20 30 40 60 80 100, 

Boring tenni~ted at 42.5 feet. 

SEB KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

- 

‘BORJNG NUMBER SB-2 
DATE DRILLED August27, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 

,PAGE 2 OF 2 



DEPTH 
m-1 

0.0 

15.0 

35.: 

39.: 

DESCRIPTION ELEVATION 0 PENETRATION - BLOWS/FOOT 

Very loore IO loose, dark grcy lo yellow brown, 
rilty SAND.(W) 

,. ‘-.: 

Finn to vcly dense. gmy SAND(SP) with 
cemented sand and shell fmgmcnts. 

‘_ .  

very stiff (CLAY -(CL) 

Boring terminated at 30.5 feet. Upon boring 
completion, paired well installed. See well 
construction recorda for detaila. 

SEE KEY SHEIT FOR MPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

80 I-’ 
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BORING NUMBER 

I 
SB-3 

DATE DRILLED August21,1991 
PROJECT NUMBER J47590-6014 
PROJECT Camp Geiger Fuel Farm 
PAGE 1 OF 1 1 



DEPTH DESCRIFIYON ELEVATION l PENETRATION - BLOWS/FOOT 
(FT.) * 

10 20 30 40 60 80 100 

8.5 

‘OPsOlL 
/ 

‘et-y looac to looac, light brown to gray. silty 
AND.(SM) 

5; 

__-_--_-------------- 
ia; iiiirm. brown to grty, silty SAND.(.SM) 

Boring tctinakd 15 feet. 

RmuRKa 

Boring tmninated at 15 feet. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 
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BORING NUMBER 

I 
B-l 

\ 

DATE DRILLED August 21, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 



DESCRJFTION ELEVATlUN I’ENEKKAI‘IUN - BLOWS/k-OUT 

0.0 
0.6 

h-ey SAND.~(ShQ 

Boring terminaled II 15.5 feel. 

. . . 

Boring Icrminated at 15.5 feet. 

SEE KEY SHEET FOR EXPLANA’IION OF 
SYMBOLS AI’TD ABBREVIATIONS USED ABOVE 

- 
x * 
,’ 
,’ 
‘9 * 
.’ 
. . . . . ‘. 
-. .:. 
‘. .:. 
._ 
. . . . 
‘. .:. 
;. . .:. 
;. . 

- 

.:. 
;. ,:. 
:. .:. 
:. .:. 
:. . _:. 
:. f .:. 
:. . .: 

(R.) o 

: 

10 20 30 40 60 80 100 
-  

-  

-  

-  

-  

-  

I  

-  

-  

-  



DEPI’H DESCRIPTION 
tn.1 

Boring tcminated at 15 feet. 

REMARKS: 

Boring termimtcd at 15 feet. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

ELEVATION l PENETRATION - BLOWS/FOOT 

7 .Yy.7 y-T ,4: _:. :.: . . . ;. . _:. _‘. .:. :. - .:. ;. .:, 

1 

:. .:. :. .:. :. .:. :. .:. :. .:. :. . _:_ ;. .’ . ...’ .‘._.I . . .I : . . ..* . . .’ :. . .: : 
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fBORING NUMBER B-4 
DATE DRILLED August 30, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 
.PAGE 1 OF 1 



DEPTH DESCRIPTION ELEVATION 0 PENETRATION - BLOWS/FOOT 
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4.0 Film. grey, CllYCY SLY. 
Fm. grcy, clayey SET-(ML) 

Boring lcminlatcd at 15 feel. 

REMARES: 

Boring wminated at 15 feet. 

SEE KEY !;HEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

1.’ . ._’ . :: . . :.’ . .-. : 

I 

. .,’ 
1.’ 
1.’ . . . 
. . : ‘. . ,: . L 

- 

6 

- 

ilORING NUMBER B-5 
DATE DRILLED August 30, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 



DEPTH DESCRWI-ION 
m-4 

0.0 
PAVEMENT 

I 
Finn. dark prey to brown, silty clayey S.AND.(SM) / 

I 

SOR, gray; clayc$- SILT.(hlL) 

vet-y IOOJ~ to loox, gray, silty SAND.(SM) 
/ 

LOOK, mddish yellow. fine SAND.(W) 

Boring mminated at 15 feet. 

REMARKS: 

Boring terminated at IS feet. 

SEE KEY SHE= FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

ELEVATION 0 PENETRATION - BLOWS/FOOT 
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DATE DRILLED August 30, 1991 
PROJECT NUMBER J6014 
PROJECT Camp Geiger Fuel Farm 
*PAGE 1 OF 1 u# 



APPENDIX D 

WELL-CONSTRUCTION RECORDS AND 

GROUND-WATER MONITORlNG-WELL INSTALLATION DETAILS 



I 

I r” 

North Carolina . Department of Enwronmenl, Health. and Natural Resources 
Division of Environmental Management - Groundwater Section 

P.O. Box 29535 - Raleigh, N.C. 27626.0535 
Phone (919) 733.3221 

‘WELL CONSTRUCTION RECORD - 

DRILLING CONTRACTOR: Law Engineering 
STATE WE1 .L CONSlRUCTlON --- l DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: 66-0237-k?l-0232 

I 

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

MW-8 
county: Onslow 

Camp Geiger Fuel Farm 
(Fload. Community. or Sutdiiion and LolNo.) 

2. OWNER *SPIP A~~JYPSS E&LOW 

DEPTH DRILLING L% 
From To Fwmation Description 

ADDRESS- 
(Street or Route No.) 

See attached test 
boring records 

City or Town Slate Zip Code 

P 

3. DATE DRILLED 8115191 USEOF WELL Monitoring 

i 
** 4. TOTALDEPTH S=14.0’ D=30.0' 

5. CUTTINGSCOLLECTED YESlr;l NO0 
6. DOES WELL R,EPLACE EXISTING WELL? YES 0 

r 

* 7. 
NOW 

STATIC WATER LEVEL Below Top of Casing: ~~8.24 FT. ~~8.24 1 
! (Use .+- if Above Top of Casing) 
f* 8. TOP OF CASING IS s=2.35 FT. Above Land Sixface’ ~~2.50 9 

11 

l Casing Terminated at/or below land rurfaca Is illegal unless a varlana ia Iswed 
in accordance with 15A NCAC X .0118 

9. YIELD (gpm)%/a METHOD OF TEST 
10. WATER ZONES (depth): N/A 

,+ 
11. CHLORINATION: Type N/A Amount - if additional space is needed use back of form 

12. CASING: 

II ,.. 
iDeptt- 

. . . . WaIlThickness LOCATION SKETCH 
Diameler 

From ‘n-io -.k..&. 7” 

or We.ightR.. Material (Show direction and distqce from at least two State 
scHAfL= Roads, or other map reference points) 

FromA. To= Ft. 2" SCH 40 PVC See attached site location map. 

13. 

14. 

From -To - Ft. 
GROUT: 

Depth Material 
From 1.0 .TO 2.0 Ft. Bentonite 

. From Ici.n. To J-FL RPntnnl r~ 
SCREEN: 

Method 
Pour 
Pn11r 

Depth Diameter Slot Size Material 
From 4-s ToLrFt3 in. ._olnin._Pvr: 
From 20.5 To 29.5 Ft.2 in. .010 in. PVC 

**s = Shallow monitoring well 
I)= Deep monitoring well 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 
Attn: Code 1821, Mr. Trueman Seamans 

Ji From -TO- Ft.- in. - in. 
15. SAND/GRAVEL PACKI 

11 
Depth Size Material 

..- From 2.0 To 15.0 Ft. TorDedo Sand 
From .18.n To?n.n Ft. J&~&J Sand 

.I 
i 

16. REMARKS:- Concrete from 0' to 1.0' 

.- I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 

II 

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

Rid-&A f& 

SIGNATURE OF CONTRACTOR OR AGEKT 
/ 

GW-1 REV. 5rS1 
DATE 

subnil original IO Division of Environrnenfal Management and copy to well owner. . / 



I North Carolina - Department of Environment, Heahh, and Natural Resources 
I Division ot Environmental Management - Groundwater Section 

P.O. Box 29535 - Raleigh, N.C. 27626-0535 

) 
Phone (919) 733-3221 

\ WELL CONSTRUCTION RECORD 

i 

DRILLING CONTRACTOR: Law Engineering 
1 STATE WELL CONSTRUCTION 
.! DRILLER REGISTRATION NUMBER: 332 PERMflNfJMBER: 66-0237-WI-0232 

11 "; **4. 3. 

5. 
6. 

I! 
**7. 

~8. 

WELL LOCATION: (Show sketch of the bcation below) NW-9 

Nearest Town: JacksonviLIP county: Onslow 

Camr, Geiger Fuel Farm 
(Reed. Community. or Subdiion and Lot No.) DEPTH DRILLING L6G 

OWNER *See Address Below From To 

ADDRESS 
(Street or Route No.) 

City or Town state Zip Cede 

DATE DRILLED 8/16/91 USE OFWELL Monitorinp; 
TOTAL DEPTH s=13.0’ D=30.0' 
CUrrINGS COLLECTED YES [xl NOn 
DOES WELL REPLACE EXISTING WELL? YES q NOa 
STATIC WATER LEVEL Below Top of Casing: S=6.95 FT. D=6.99 ’ 

(Use ‘+. if Above Top of Casing) 

TOP OF CASING IS S=2.12 FT. Above Land Surface’ 

Fonnalicn Description 

See attached test 
boring records 

l Casing Tumlnaled al/or &low land surfsea Is ilkgal unks8 a vsrlenco ir Irsuod 
In rccordrnce wllh 15A NCAC 2C -0118 

9. YIELD (gpm):% METHOD OF TEST 

II 

10. WATER ZONES (depth): *IA 

-. . 11. CHLORINATION: Type *iA Amount If additional space is needed use back of form -hi 

12. CASING: t 4 

ii : Depth WallThickness . 
. . Diimeter or WeighVQ, Malerial 

* From&To 2 Ft. 2” SCH 40 PVC . 

. . . Ii 
FromA 1025.0 Ft. 2” SCH 40 PVC 
From To- Ft. 

13. GROUT: 

Depth Material Method 
.^_ From - 1-o To - 2-o Ft. Bentonite Pour 

..I! 1 14. 

,. Ii I 

15. 

.J: 
I 

I. ! 

i 
\ 16. 

From 12.0 To 1s..O-Ft. Bte Pour 
SCREEN: 

Depth Diameter Slot Size Material 
From XTomFt 2 in. PVC -010 in. 

From 25.5 TO 29.5 Ft 2 - - .- in. PVC -010 in. 
From -v-.-To- Ft.- in. - in. 
SAND/GRAVEL PACK: 

Depth Size Material 
From - - 2.0 To 13.0 Ft. Torpedo Sand 
From 16.0 To30.0 Ft. m Sand 

LOCATION SKETCH -. ,. 
(Show djrqtipn and @istar& $orn at l,east ‘wp State . . 

Roads, or other map reference points) 

See attached site location map 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 
Attn: Code 1821, Mr. Trueman Seamans 

**S=Shallow monitoring well 
D=Deep monitoring well 

REMARKS: Concrete from 0' to 1.0' 

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C. WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

It Gh-1 ntv.5,w 
._A -..--. SIGNATURE OF CONTRACTOR OR AGENT DATE 

Submit original to Division of Erwironmental Management and copy to well owner. - 



North Carolina - Department 01 Enwonment. Health. and Natural Resources 

Division of Environmental Managemenl - Groundwater Win 
P.O. Box 29535 - Raleigh. N.C. 27626-0535 

Phone (919) 7X3-3221 

WELL CONSTRUCTION RECORD 

[p DRILLING CONTRACTOR: Law Wineerina 
jj STATE WELL CONSTRUCTION 
n DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: 66-0237~WM-0232 

I; 1: I: 2. 

1; 

3. 

WELL LOMTION: (Show sketch of the location below) Mw-10 
NearestTown: Jacksonville County: Onslow 

Camp Geiger Fuel Farm 
(Fbd. Community. or Subdnmion and Lot No.) DEPTH 

OWNER s2Seeaddr~ss below From To 

- 

DRILLING LOG 
FotIEkin Description 

ADDRESS- 
(Street of Route No.) 

See attached test 
records 

City or Town Stale Zip Code 

DATE DRILLED 9/19/91 USE 0F WELL Monitoring 
TOTALDEPTH S=14.0 D=30.0 
CUlTlNGS COLLECTED YES m NOn 
DOES WELL REPLACE EXISTING WELL? YES q NOD 
STATIC WATER LEVEL Below Top of Casing: S17. 02 FT. ~~6.73 * 

TOP OF CASING IS 3=2 - 49 
(Use l +- if Above Top of Casing) 
FT. Above Land Surface’ D=2.5tL 

l Casing Termlnatod at/or below land rurfeo Is Ilkgal unksr a varlan- ID Issued 
In accordant with 1SA NCAC X .0118 

9. YIELD (gpm)l:N/A METHOD OF TEST 
10. WATER ZONES (depth): N/A 

11_ CHLORINATION: Type N/A Amount H additional space is needed usa back of form 

12. CASING: , w 

. 
Depth *” Oiametef 

Wall Thickness . . . 
or Weight/FL Material 

From &-To 4’,0- Ft..2” SCH 40 PVC 

FromA- To2’i-n Ft.2” n pvc 

LOCATION SKETCH . . . . . 
(Shqw dire? and distance from at least &-State 

Roads, or other map reference points) 
-- 

From 
13. GROUT: 

To- Ft. See attached site location map 

From 
From 

&Pfi Material Method 
1 To 2 Ft. Bentonite Pour 

Ih- To 19Ft. Bentonite Pour 

* Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

14. 

15. 

16. 

SCREEN: 

Depth Diameter Slot Sue Material 
Frcm 4.5-To m Ft 2 in. - .OlOin. PVC 
From 25.5-TO 29.5 Ft.2 in. min. PVT: 
From -_ To -Ft.- in. - in. 
SANDIGRAWEL PACK: 

Depth Size Material 

From 3 To 14 Ft. -bedo Sand 
From 14 To?n Ft. TnraedD Sand 
REMARKS:- Concrete from 0' to 1.0' 

Attn: Code 181, Mr. Trueman Seamans 

**S-Shallow monitoring well 
D=Deep monitoring well 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 1SA NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

GW-1 REV. St91 
SIGNATURE OF CONTRACTOR OR AGENT DATE 
Subnil original lo Division of Environmental Management and copy to well owner. . 



North Caroba. Department of Environment, Heatth, and Natural fh~~f~er 

Owlscon of Environmental Management - Gmmcfwatw Section 
P.O. Box 29535 - Raleigh. N.C. 27626-0535 

Phone (919) 7333221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Law Engineering 

DRILLER REGISTRATION NUMBER: 332 

L ‘H 
STATE WELL CONSTRUCTION 
PERMIT NUMBER: 66-0237~WM-0232 

1. 

2. 

3. 
*+=I. 

5. 
6. 

**7. 

WELL LOCATION: (Show sketch of the location below) Mw-11 
Nearest Town: Jacksonville C-OIJMY: Onslow 

(Road. Community. or SuM’iiion and Lot No.) 

OWNER *See Address Below 
ADDRESS 

(SIreel or ROW No.) 

DEPTH 
From To 

City or Town Stale Zip Cede 

DATE DRILLED 8119191 UsEoFwELLMonitoring 
TOTAL DEPTH S=14.0’ D=30.0’ 
CUlTINGS COLLECTED YES q NOI 
DOES WELL REPLACE EXISTING WELL? YES c] NOB 
STATIC WATER LEVEL Below lop of Casing: s=8.27 FT. D=8.60 

(Use l +* if Abe Top of Casing) 

TOP OF CASING IS S=2.5 1 FT. Above Land Surface’ D=2.59 

DRILLING LOG 
Formation Descriptkn 

See Attached Test 
hm-fng rcrnrds 

@ Caring Terminated aUor boiow land rurfao Is illeg0d unku a varlrnca Is Irauod 
In accordan- with 1SA NCAC 2C .0118 

9. YIELD (gpm):N/A METHOD OF TEST ~ 
10. WATER ZONES (depth)yN/A 

11. 
12. 

. 

CHLORINATION: Type N/A Amount - If additional space is needed usa back of form =a 
CASING: - 

Depth’ Diimeler 
Watt Tt&ness 

or Wei9hVFt Material 

From 0 To 4.0 Ft. 2” SCH 40 PVC 
FromA Tom Ft.2" SCH 4o pvc 
From To- Ft. 
GROUT: 

Depth Material tvlcithod 
From - - 1.0 To 2.0 Ft. Bentonite Pour 
From 19.5 TO 22.5 FL Bentonite Pour 
SCREEN: 

Depth Diameter Slot Size Material 
From &To 11.5 Ft 2 in. ,010 in. PVC 
From 25.5 To 29.5 Ft.2 in. Ai.& in. PVC 
From -TO -Ft.- in. _ in. 
SAND/GRAVEL PACK: 

Depth Size Material 
From 2.0 To 19.5 Ft. TorDedo Sand 
From 22.5 To 30.0 Ft. Torpedo Sand 

. LOCATION SKETCH 
(Show direction ar?d’d$awe from ai least two state . 

Roads, or other map reference points) 

See attached site location map 

13. *Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

14. 
**S=Shallow monitoring well 

D=Deep monitoring well 

Attn: Code 1821, Mr. Trueman Seaman 

15. 

16. REMARKS: Concrete from 0' to 1.0' 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 1 SA NCAC ZC, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

/@%+/A.(&& 4Yfh 
SIGNATURE OF CUNTRACTOR OR AGENT ,,a mr., se1 DATE 
Suhitorigii to Lliiision of Environmental Management and copy IO weti owner. . 



Nonh Cardina - Departmen\ of Environment, Heahh, and Naturat !?esourcer 
Division of Environmenlat Manegrment - Groundwater Section 

P.O. Box 29535 - Ratoiph, N.C. 27626-0535 
Phone (919) 733-3221 

‘WELL CONSTRUCTION RECORD s 
! DRILLING CONTRACTOR: Law Engineering I 
., STATE WELL CONSTRUCTION 

DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: 66-0237-WM-0232 

', 1. WELL LOCATION: (Show sketch of the location below) Mw-12 

i NearedTown:, Jacksonville hnty:Onslow 

Camp Geiger Fuel Farm 

1 (Road. Comnuniity. or Sutdbision and Lot No.) DEPTH DRILLING LOG 
2. OWNER>pe addressbelow From To Formalion Descri@on 

ADDRESS- See attached test 
(street or Aouk No.) 

,j borin? records 
I. 

City or Town slate Zip Code 

3. DATE DRILLEID 8/19/91 USEOFWELL Monitoring 
3 ** 4. TOTALDEPTH -8.5’ 
) 5. CUTilNGS COLLECTED YES r;a NO( 

6. DOES WELL REPLACE EXISTING WELL? YES q NO( 
’ 

e 

** J. STATIC WATEIR LEVEL Below Top of Casing: s=g .58 FT. D=10.34' 
i (Use ‘+. if Above Top of Casing) 

** 8. TOP OF CASING IS S=2.72 FT. Above Land Surface’ D=2 l 1~ 

- 

l Casing Terminated M/or betow land rurfao Ir lllqat unless a variance la Iraued 
In acsordrnce wtth ‘ISA NCAC X .0118 

9. YIELD (gpm):,N/A METHOD OF TEST 
10. WATER ZONES (depth): N/A 

11. CHLORINATION: Type NiA 
12. CASING: 

Amount t f  additional space is needed use back of form 
. 

. 
Depth . 

Watt Ttkkness . . 
omter . 

To 4-.5 Ft:- 2” . %‘%? 
Material 

Frolr; d’ PVC 
From o _ To23.5 Ft. 2” SCH 40 PVC 

From --To - Ft. 
13. GROLK: 

-Pa Material Method 
From -_ - 2.0 To 3.0 FL Bentonite Pour 

From 15.5 To 19.0 FL Bentonite Pour 

LOCATION SKETCH 
(Show d$ection and distance f&n at le& m State. 

. _. . 

koads. or other map reference pointy) 

See attached site location map 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

14. SCREEN: 

Depth Diameter Slot Size Material 
**S=Shallow monitoring well 

From 5.0 To 14.0 Ft 2 in. & in. PVC D=Deep monitoring well 

From -To J&Jl Ft.2 in. .010 in. PVC Attn: Code 1821, Mr. Trueman Seamans 
From -To- Ft.- in. in. 

15. SAND/GRAVEL PACK: 

Depth Size Material 

From an_ To 1L.ei Ft. .Tnr.p SRnd 
From _19.0- To28.5 Ft. TorDedo Sand 

16. REMARKS:-Concrete from 0' to 1.0' 

/1 I DO HEREBY (CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WtTH 15A NCAC 2C, WELL 

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

‘SW-1 REV. 5191 
SIGNATURE OF CONTRACTOR OR AGENT DATE 

Submil original to Division of Environmental Management and copy to well owner. . 



I: i 
I’ WELL CONSTRUCTION RECORD 

. DRILLING CONTRACTOR: ~.;lweP,-l no [H 
11 eTaYe llllzl I I 

:: :. I : North Carolina - Department of Environment, Health, and Natural Resources 
Division oi Environmental Management - Groundwater Section 

P.O. Box 29535 - Raleigh, N.C. 27626-0535 
Phone (919) 733.3221 

i! DRILLER REGISTRATION NUMBER: 332 PERMtT NUMBER: 66-0237~WM-0232 

WELL LOCATION: (Show sketch of the location below) MW-13 
Nearest Town: Jacksonville county: Onslow 

Camp Geiger Fuel Farm 
(Road. Cornunity. of 6ubdiion and Lot No.) DEPTH DRILLING LOG 

OWNERsee address hel~ow From To Formation Description 

ADDRESS See attached test 
(swet Of Roum No.) boring records 

City or Town state Zip Coda 

DATE DRILLED 8/19/91 USEOFWELL Monitoring 
TOTAL DEPTH S=l ‘i - 0 n 3 
CUTTINGS COLLECTEd Y;S’G’ Non 
DOES WELL REPLACE EXISTING WELL? YES q NOm 
STATIC WATER LEVEL Below Top of Casing: S=9.83 FT. D=9.96 

(Use .+* if Above lop of Casing) 

TOP OF CASING iS 8=2 - 50 FT. Above Land Surface’ B=2. p __ 
I 1 

-. II* 

Il.. 

. II 
,... 
I- II 

.II 

I i .,I_ ’ 

It - . 

I t 

I! 

i’ 1 

’ Casing Terminated l wor below land aurlaca la Stagal unbars a varisnca la Iswod 
In accordance wl th 1 SA NCAC 20 .Ol 18 

9. YIELD (gpm):N/A METHOD OF TEST 
10. WATER ZONES (depth): _bl!A 

11. CHLORINATION: Type N/A 
12. CASING: 

Amount I f  additional space is needed use back of form -4 
4 

13. 

14. 

Wall Thickness 
. Depth _ “Diameter . or Weight/FL _ ,Materk 

From o To 5.0 Ft. 2” SCH 40 PVC' 
From9 Toa Ft. 2” SCH 40 PVC 
From To- Ft. 
GROUT: 

Depth Material Method 
From 2.0 To - 3.0 Ft. Bentonite Pellets 
From 

. 
u To 321_ Ft. Rentonlte Pellets 

SCREEN: 
Depth Diameter Slot Size Material 

From L5 To &5Ft 2 in. .010 in. PVC 
From .&&. To 29.5Ft .2 in. .010 in. PVC 
From -To -Ft.- in. _ in. 

LOCATION SKETCH 
(Show d+tion and distancq~from a?,least two St&e 

Roads. or other map reference points) 

See attached site location map 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

**S=Shallow monitoring well 
D=Deep monitoring well 

Attn: Code 1821, Mr. Trueman Seamans 

15. SAND/GRAVEL PACK: 

Depth Size Material 
From 3.0 ~~ 18.5 Ft. Torpedo Sand 
From 73.5 To 30 .O Ft. Torpedo Sand 

16. REMARKS: Concrete from 0' to 1.0’ 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC ZC, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

GW-1 REV. 5r91 
StGNATURE OF CONTRACTOR OR AGENT DATE 
Submit original IO Division of Erwironmental Management and copy to well owner. . 



Noflh Carolma - Deparirnent of Environment. Heahh. and Natural Resources 
Division of Environmental Management - Groundwater Section 

P.O. Box 29535 - Raleigh, N.C. 27626-05.X 
Phone (9193733.3221 

/. 

i- 
WELL CONSTRUCTION RECORD 

r  

DRILLING CONTRACTOR: Law Engineering 

1. WELL LOCATION: (Show sketch of the location below) m- 14 

Nearest Town: _ Jacksonville Gxrrlty:Onslow 
Camp Geiger Fuel Farm 

2. 
(Road. Community. o( Subdiiion and Lot No.) 

OWNER - *See address below 
ADDRESS- 

(Steel or Route No.) 

DEPTH 
From To 

3. 
4. 
5. 
6. 
7. 

City or Tom Slate Zipcode 

DATE DRILLED 8/20/g 1 USE OF WELL Monitoring 

TOTAL DEPTH s=l ? _ n n 30. 

CUTTINGS COLLECTED =YES 6 NOI 
DOES WELL REPlACE EXISTING WELL? YES 17 NOI 
STATIC WATEIR LEVEL Below Top of Casing: s=9.58 FT. D=9.5 1' 

-- 
STATE WELL CONSTRUCTtON 

DRILLER REGlSTRAllON NUMBER: 332 PERMIT NUMBER: 66-0237~WM-0232 

-- 

* Casing Terminated at/or blow land surface la Illegal unless I variana is Iswed 
In accordance with ‘ISA NCAC 2C .0118 

9. YIELD (gpm):-N/A METHOD OF TEST 
10. WATER ZONES (depth): N/A 

-_ 
.v  ,  .  

DRILLING L6G 
Formation Description 

SW Attached Test 
Baring Records 

11. CHLORINATION: Type N/A Amount - I f  additional space is needed use bqck of form 

12. CASING: , - 

WailTkkness.. LOCATION SKETCH 

. DepJh Diameter 
F;omn-To ?.n it. 3”. 

or Weight/FL Material 

SCH PVC 
(Show direction and &stake from at least &State 

‘.. 

Fromo To- Ft. 2” SCH 40 PVC 
From TO- Ft. 

13. GROUT: 

Depfi Material Method 
From 1.0_ To -Ft. Bentonite Pour 

From U-0 To 21.11 -Ft. Bentonite Pour. 
14. SCREEN: 

Depth Diamzter Slo! g; 
ME%d”l From XTo l2 s 5Ft - in. - in. 

From ~&&TO 28.5F1.2 in. .010 in. PVC 
From -TO - Ft.- in. - in. 

IS. SAND/GRAVEL PACK: 

Depth Size Material 
From 2.0 TO 13.0 Ft. Torpedo Sand 
From 7 1 .Q. To 29.0 Ft. Torpedo Sand 

16.REMARKS: Concrete from 0' to 1.0' 

Roads, or other map referkce points) 

See attached site location map 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

**S=Shallow monitoring well 
D=Deep monitoring Well 

Attn: Code 1821, Mr. Trueman Seamans 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C. WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

GW-1 REV. 5/91 
SGNA-fUfE OF CONTRACTOR OR AGENT DATE 
Submit OMal lo Division of Environmental Management and copy to wetI owner. . * 



North Carolina . Department of Environment. Health, and Natural ReSOUfCer 
bvc.ion 01 Environmental Management - Groundwater Section 

P.O. Box 29535 - Raleigh, N.C. 27626.0535 
Phone (919) 733-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Law Engineering 
STATE WEI 

DRILLER REGISTR’ATION NUMBER* . 137 PERMIT NUMBER: 66-0237 WM 0213 - - 

- 
,L CONSTRUCTlON 

I: I 

. 3. 

ik *4. 
: 5. 

lb 
;I 

**a. 

WELL LOCATION: (Show sketch of the location below) Mw-15 
. 

N9amst Town:Jacksonvllle County: Onslow 

Camp GeiPer Fuel Farm 
(Road. Community. or SuMiion and Lot No.) 

OWNER 

ADDRESS 
(Street or Route No.) 

City of Town state Zip Cede 

DATE DRILLED -8&0,&J- USEOFWELL Monitoring 

DEPTH DRILLING LOG 

From To FotmaCon Descriptbn 

See attached test 

TOTAL DEPTH +I h -0 n=IO. 0 
CUTTINGS COLLECTED YES a NOD 
DOES WELL REPLACE EXISTING WELL? YES 0 NOB 
STATIC WATER LEVEL Below Top of Casing: S=10.6Ot=T. D=lO .70 

(Use .+* if Above Top of Casing) 
TOP OF CASING IS S=2.55 FT. Above Land Surface* ~~2.52 1 

Ii *CaslngTerml~todaVorbelowlandsu~awIrll~dunlorrav~a~IrIs~ 

. 
in accordapcr with 15A$ :C 2C Ml8 

9. YIELD (gpm): F METHOD OF TEST 

11 
10. WATER ZONES (depth): Jar!A 

II 
11. CHLORINATION: Type N/A Amount II additional~spaca is needed usa bade of form =4- 

12. CASING: F- -w 

il 
. Wall Thickness 

_. 
From ‘0 

Depth Diime~f . 
To 4.6 Ft. 2” 

,or Weight/FL. Materid 
SCH 40 PVC 

!I From o T,25.0 Ft. 2” SCH 40 PVC 
JI From To- Ft. 

II 

13. GROUT: 
Depth Material Method 

-.. * From 1,5 TO LFt. Bentcnite Pour 

II 

From 17.5 To 22 Q_Ft. Bentcnite Pour 
’ 14. SCREEN: 

II 
15. 

II 

11 
16. 

1’ 
\i 

il 

Depth Diameter Slot Size Material 
From 4.5To .N Ft 2 in. ALL in. PVC 
From ~a To 29.5 Ft.2 in. m in. PVC 
From -To ~ Ft.- in. - in. 
SAND/GRAVEL PACK: 

Depth Size Material 
From 2,5 To 17.5 Ft. TorDedo Sand 
From 25.0 TO 30.0 Ft. Torpedo Sand 

LOCATION SKETCH 
!Shpw.dir+ion anddjstance from at least two. State 

Roads, or other mapieference points) 

See attached site location map 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

**S=Shallow monitoring well 
D=Deep monitoring well 

Attn: Code 1821, Mr. Trueman Seamans 

REMARKS-Concrete from 0' tc 1 .O' 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

SIGNATURE OF CONTRACTOR OR AGENT DATE . . --.. G'fv-I H~V. 5,91 Submit original to Division of Environmental Management and copy IO well owner. . 



North Cardina - Department of Environment, Health, and Natural Resources 
Division of Environmental Management - Groundwater Section 

P.O. Box 29535 - Raleigti, N.C. 27626-0535 
Phone (919) 733.3221 

WELL CONSTRUCTION RECORD 

DRILLING COMI;1ACTOR: Law Engineering 
STATE -L CONSTRUCllON 

i DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: 66-0237~WM-0232 

I 1. 

i 2. 

I 

I 

1 *w. 3. 

5. 
6. 

“j8. 

! 
!i 
I 

f-- 
J, 

ii 

-. I 

i 

_. i 

i 
-- i : 

I 
i 
1 

1: i 

I 1 -.-. 

WELL LOCATION: (Show sketch of the location below} MW-16 
Nearest Term: - Jacksonville COlJftt)? Onslow 

Camp Geiger Fuel Farm 
(Road. Community. or Subdiiion and Lot MO.) 

OWNER - *See address bela!g 
ADDRESS- 

(Street or Route No.) 

DEPTH 
From To 

City or Town State zip cede 
DATE DRILLED -&&Z&l- USE OF WELL Monitoring 
TOTAL DEPTH S=14.5 ’ D=29.0' 
CLJ-ITINGS COLLECTED YES q NOI 
DOES WELL REPLACE EXISTING WELL? YES 0 NOm 
STATIC WATER LEVEL Below Top of Casing: ~=12.87FT. D=12.92 

(Use -+- il Above Top of Casing) 
TOP OF CASING IS S=2.62 FT. Above Land Surface’ D=2.5- 

l Caalng Terminated at/or below land surface is ltlegd unless a variam Is Issued 
In accordan- with ISA NCAC 2C .0118 

9. YIELD (gprn):. N/A METHOD OF TEST 
10. WATER ZONES (depth):N/A 

11. 

12. 

. 

ZHLORINATION: Type N/A 
SASING: 

Amount - 

. Pepth . 
wall Thickness 

Ma&al 

LOCATION SKETCH 

Dbpetey 
FromLTa 4 Ft. 2” 

Qr Weigh@1 
.SCH 40’ PVC 

. (&o~di&on andcfi~ance trorn at least two-state : 

13. 

14. 

15. 

FromL $024-0 &1,?” SCH 40 PVC 

From --To - Ft. 
GROUT: 

Depth Material Method 
From J-Q-- To 2.0 Ft. Bentonite Pour 
From 17.5- To20.5 Ft.Bentonite Pour 
SCREEN: 

D@@ll Diameter Slot Size Material 
From 5.O_Tom Ft 2 in. .OlO in. PVC 
From 24.0 To 28.5 Ft.2 in. &.!?- in. pvc 
From -To - Ft.- in. - in. 
SAND/GRAVEL PACK: 

Depth Size Material 
From 2.0_- To 17.5 Ft. Torpedo Sand 
From 2! To J&5- Ft. TorDedo Sand 

16. REMARKS:- Concrete from 0' to 1.0' 

ORILLING L&3 
Formation Description 

See attached test 
boring, records- 

If additional space is needed use back of form 

Roads, or other map reference points) 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

**S=Shallow monitoring well 
D=Deep monitoring well 

See attached site location map 

Attn: Code 1821, Mr. Trueman Seamans 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C. WELL 
CONSTRUCTKIN STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

i SIGNATURE OF CCNTRACTOR OR AGENT DATE . _ mr.. --- 
GW1 utv.SPJl Submit origit~l lo Diiision of Environmental Managemen! and copy lo well owner. . 



Noah Caroba - Department of Environment. Heahh. and Natural Resew 
Dwision ot Environmental Management - Groundwater Section 

P.O. Box 29535 - Raleigh, N.C. 27626-0535 
Phone (919) 733.3221 

WELL CONSTRUCTION RECORD 

‘cm 

DRILLING CONTRACTOR: Law Engineering 

1. 

2. 

3. 
iI ** 4. 
:I 5. 

6. 

li**7. 
** 8. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: 66-0237~WM-0232, 

WELL LOCATION: (Show sketch of the location below) Mw-17 
Nearest Town: 

Jacksonville COlJnty: Onslow 

CamD Geiger Fuel Farm 
(Road. Cornunity. or Subdii and Lol No.) DEPTH DRILLING L6G 

OWNER *_Cppnrl’rlrpn.s hekw From To Formab’on Desu@on 

ADDRESS See attached test 
(Street or Row No.) borinp records 

City or Town State Zip Code 

DATE DRILLED 8/21/91 IJSEOFWELL Monitoring 
TOTALDEPTH s=17.0 n 79 
CUlllNGS COLLECTED’ Y=ES 6 NOI 
DOES WELL REPLACE EXISTING WELL? YES 0 NOH 
STATIC WATER LEVEL Below lop of Casing:+1 1.07 FT. D=lO .92 ' - 

(Use ‘+. if Above Top of Casing) 

TOP OF CASING IS S=2.56 FT. Above Land Surface’ ~~2.50’ 
l Casing Terminated ar)or below land rurfaca la Illegal unless a varirnw Is irsuod 

In rcxordana with 1SA NCAC X .0118 

9. YIELD (gpm):‘FJIti. METHOD OF TEST 
10. WATER ZONES (depth): N/A 

11. CHLORINATION: Type N/A Amount H additional space is needed use back of form 
:- 

V 

12. CASING: 

.I 
Depth Diakxe~ 

. WallThickness 
or Weight&L 

’ Fro& . 0 To’ .7.0 & 2” . *’ z;; ;; 

From o To 24.5 Ft. 2” 

From To- Ft. 
13. GROUT: 

14. 

15. 

Depth Material Method 
From 3.5 To - 4.5 Ft Bentonite Pour 

From in. 5 To 33.5 Ft. Bentcnite Pour 
SCREEN: 

Depth Diameter Slot Size Material 
From .7To &Ft 2 in. a in. PVC 
From -To 29.Ft.2 in. .010 in. PVC 
From -TO- Ft.- in. .-. in. 
SAND/GRAVEL PACK: 

Depth Size Material 
From 4.5 TO 19.5 Ft. Torpedo Sand 
From 22.5 TO 30.0 Ft. Torpedo Sand 

16. REMARKS: Concrete from 0 to 3.5' 

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WIIH 15A NCAC 2C. WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

&‘GlacdA. lw ,0//v/4 1 

. . . 
Material, 

PVC 
PVC 

LOCATION SKETCH 
(Show &&~ a.@ distance to? at least-&o State . 

Roads, or other map reference points) 

See attached site location map 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

**S=Shallow monitoring well 
D=Deep monitoring well 

Attn: Code 1821, Mr. Trueman Seamans 

GW-1 REV. 5,91 
SWdATURE OF CONTRACTOR OR AGENT DATE 
Submit original to Division of Environmental Management and copy to well owner. * 



Noflh Carolina - Department 01 Environment. Health. rnd Naturrrl fbourcor 
Division o’i EnvironmenM Management - Groundwaler Section 

iP.0. Box 29535 - Raleigh. N.C. 27626-0535 
Phone (919) 733-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Law Engineering 
i STATE WELL CONSTRUCTION 

DRILLER REGIST’IRATION NUMBER: 332 PERMIT NUMBER: 66-0237~WM-0232 

i 1. WELL LOCATION: (Show sketch of the location below) MW-18 
Nearest Town: _ Jacksonville County: Onslow 

. 

i I ] 
I : 

C mp Geq!er 
(F&d. Connwrily, or Subdivision and Lot b&3.) 

OWNER *See address below 
ADDRESS- 

(Street or Route No.) 

DEPTH 
From To 

DRILLING LOG 
Formation Description 

See attached test 

6. 

City or Town State Zip Code 

DATE DRILLED 8/21/91 USE OF WELL Monitnrinz 
TOTAL DEPTHS=1 7 Cc n 75 

CUTTINGS COLLECTE; Y=ES 6’ NOI 
DOES WELL REPLACE EXISTING WELL? YES [ 
STATIC WATER LEVEL Bel0~ Top of Casing:s=T .g6 

NOm 
D=J -96 1 FT. 

(Use ‘+’ if Above Top of Casing) 

**0. TOP OF CASING IS S=7 _ 65 FT. Above Land Surface’ D=2.6- 
l Casing Twmlnated at/or below land rurfaa Is illegal unlrrs I vwianca Is Irsued 

In rccordarce with 15A NCAC 2C 3118 
9. YIELD (gpm):.N/A METHOD OF TEST 
10. WATER ZONES (depth): K! A 

- 

11. CHLORINATION: Type N/A 
12. CASING: 

Amount If additional space is needed usa back of form 
, < 

. * . . : .Wall Thickness 
. . . . . . .., Depth . _ Diirneter or We@Ft.l Material . 

13. 

14. 

15. 

From&-To 3 Ft. 7” -ziax-bIn 

FromL Tom Ft.2” m L 
From --To - Ft. 
GROUT: 

Depth Material Method 

From 0.5 To 1,s Ft. Bentonite Pour 
From 14,0- To 17.0Ft. Bentonite Pour 
SCREEN: 

Dmepth Diameter Slot Size Material 
From 3.0 To 12.OFt2 in. -&l&in.- 
From 7u To XFt.3 in. .aln in. Pvr. 

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

SAND/GRAVlEL PACK: 
Depth Siie Material 

From 1,5 To lh. Ft. 32uqxln Sand 
From 17.0~. To 25.0 Ft. TorDedo Sand 

16, 

LOCATION SKETCH 

(shoyf bi+ion apclvdist&ce from ai ieast two Sye’ 

Roads, or other map rejereke &r&) - 

See attached site location map 

. 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

**S=Shallow monitoring well 
D=Deep monitoring well 

Attn: Code 1821, Mr. Trueman Seamans 

REMARKS: CwetP from 0 to 0.5’ 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C. WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

- 

GW-1 REV. 5191 

I  .  

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



I North Carolina - Department of Environment, Health. and Natural Resourmt 
Division of Environmental Management - Groundwater Section 

P.O. Box 295X - Raleigh, NC. 27626-0535 

I 

Phone (9 t 9) 733-3221 

‘I WELL CONSTRUCTION RECORD 

/ 

DRILLING CONTRACTOR: Law Engineering 
STATE WELL CONSTRUCTION 

DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: 66-023744-0232 

WELL LOCATION: (Show sketch of the location below) Mw-19 
Nearest Town: ti County: C 

Camp Geiger Fuel Farm 
(Road. Communi7y. or Subdiion and Lot No.) DEPTH DRILLING LOG 

OWNER *Spa addrP-c;s helow From To Formation Description 

ADDRESS See attached test 
(Slreet or Rou1e No.) boring records - 

city or Town SlZde zip Code 

DATE DRILLED 82 USEOFWELL Monitoring 
TOTAL DEPTH S=14 -0 D 2 
CUTTINGS COLLECTED’ Y& E’ NOD 
DOES WELL REPLACE EXlSTlNG WELL? YES q 
STATIC WATER LEVEL Below Top of Casing:s=3.5,!, 

NOm 
~~3.02 FT. 

(Usa .+. if Above Top of Casing) 
TOP OF CASING IS S=2.62 FT. Above Land Surface’ D=2.5- 

* Casing Termlnrted aUor below land l urfaa Ir iltqat unlosr l varianca Is Issued 
In accordano with 15A NCAC 2C .0118 

9. YIELD (gpm): N/A METHOD OF TEST 
10. WATER ZONES (depth): N!A 

11. CHLORINATION: Type N/A 
12. CASING: 

Amount - I f  additional space is needed use back of form wtd 

. 

Depth . 
WallThickness . LOCATION SKETCH 

Diiler or WeighvFL. Matqiai (Sh0.w dir&o? gr-$ &a&e kom at kast two State 

From ATo h.n Ft. 7” SCH40 Roads, or other map reference points) . 

From& To- Ft. 3” -?3xL4Qhn 
From To- Ft. 

See attached site location map 

13. 

14. 

15. 

16. 

GROUT: *Commander 
Depth Material Method Atlantic Division 

From 1.0 To 2.0 Ft. Bentonite Pour Naval Facilities Engineering Command 
From 17n, TO -Ft. RPntnnitP Norfolk, Virginia 23511-6287 Pour 

SCREEN: 

Depfi Diameter Slot Size Material 
**S=Shallow monitoring well 

From 4.5To 13.5~ 2 in. -010 in. PVC D=Deep monitoring well 

From PVC 37 - 5 To -24JFt.2 in. .010 in. 
From -To -Ft._ in. - in. 
SAND/GRAVEL PACK: 

Depth Size Material 
From ,2.Q To 15.0 Ft. JQIF&O Sand 
From 20.0 To 25 -0 Ft. ,mo Sand 
REMARKS: Concrete from 0 to 1.0' 

Attn: Code 1821, Mr. Trueman Seamans 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO ME WELL OWNER. 

GW-1 REV. %I 
SIGNATURE OF COMRACTOR OR AGENT DATE 
Submit original lo Division of Environmental Management and copy lo well owner. . 



North Caroiina - Department of Enwronment. Heahh, and Natural Resources 
Division ot Environmental Management - Groundwater Section 

P.O. Box 29535. Raleigh, N.C. 27626.0535 
Phone (919) 7333221 

WELL CONSTRUCTION RECORD 

DRlLLlNG CONTRACTOR: Law Engineering 
STATE WEI -1 CONSTRUCTlON 

DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: 66-0237~WM-0232 

1: 
i 

// **",: 
5. 

%I 6. 

I, 
j **7. 

**8. 

WELL LOCATION: (Show sketch of the location below) MW-20 

Nearest Town: - Jacksonville county: Onslow 

CamDW hzJ.-am 
(Reed. Conununity. or Subdii and Lot No.) 

owNER*See address below 
ADDRESS- 

(Street or Route No.) 

DEPTH 
From To 

City or Town State Zip Code 

DATE DRILLED 6/23/91 USEOFWELLMonitorina 
TOTAL DEPTHI I 3 - 5 
CUTTINGS COLLEC;ED YES r;;7 
DOES WELL REPLACE EXISTING WELL? YES c] NOH- 
STATIC WATER LEVEL Below Top of Casing: g .08 R. 

(Use l +* if Above Top of Casing) 

TOP OF CASING IS 2.38 FT. Above Land Surface’ 
l Caalng Terminated rUor below lsnd rurlaoo Is tllegal unless 8 vsrilrno, is Issued 

in accordance with 1 SA NCAC 2C .0118 
9. YIELD (gpm):-N/A METHOD OF TEST 
10. WATER ZONES (depth): N/A 

-1 , . 

DRILLING LOG 
Formation Desai@on 

See attached test 
boring records 

11. CHLORINATION: Type N/A Amount - I f  additional space is needed use back of form 

12. CASING: * * 

LOCATION SKETCH . WallThickness . 
Mkial 

i&' () 
Depth . Diameter or Weighfit. 

$a '40 PVC T,,' 7.5 Ft. 2" 
(Shoy dir&on and distance !r?T ‘;tf least kvo State 

Roads, or other map reference points) ’ . . ’ 

From - To- Ft. 
From To- Ft. 

See attached site location map 

13. GROUT: *Commander 
DePtf, Material Method Atlantic Division 

From ATo1-5FtBentonite Pour Naval Facilities Engineering Command 
From - To -Ft. Norfolk, Virginia 23511-6287 

14. SCREEN: 
Dlepth Diameter Slot Size Material Attn: Code 1821, Mr. Trueman Seamans 

From 3 -0 To 12-@-t 2 in. PVC AL!! in. 

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

15. 

16. 

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

SAND/GRAVEL PACK: 
Depth Size Material.- 

From __ 12.5 To 1.5 Ft. Torpedo Sand 

From -- To- Ft. 
REMARKS:- Concrete from 0 to 0.5' 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH ISA NCAC 2C. WELL 
CONSTRUCTbON STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

RM-a.dP*/W 10 /Y G/l 

SlGf-JATURE OF CONTRACTOR OR AGENT DATE _. --.. - - 
GW-1 Fitv. 5191 Submit original to Division of Environmental Management and copy to well owner. . 
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North Carolina. Department o! Environment. Health. and Natural Resources 
Division of Environmental Management - Groundwater Section 

P.O. Box 29535 - Raleigh, N.C. 276264535 
Phone (919) 7333221 

WELL CONSTRUCTION RECORD 

DRlLLlNG CONTRACTOR: Law Engineering 
STATE WELL CONSTRUCTION 

- 

DRILLER REGISTRATION NUMBER: 332 PERMlT NUMBER: 66-0237~WM-0232 

WELL LOCATION: (Show sketch of the location below) MQ+2\ 

Nearest Town: Jacksonville County: Onslow 

Camp Geiger Fuel Farm 
(Road. Community. or SuMivision and Lot No.) DEPTH 

OWNER 

ADDRESS 

*see adus below 

(Street or Route No.) 

From To 

City or Town Stale Zip Code 

DATE DRlLLED8/23/91 USEOFWELI Monitoring 
TOTAL DEPTH S=14.0 D=27.5’ 
CUTTINGS COLLECTED YES q NO( 
DOES WELL REPLACE EXISTING WELL? YES q NOlfl_l 
STATIC WATER LEVEL Below Top of Casing: S=8.50 FT. D=8.62 ’ 

(Use .+* I Above Top 01 Casing) 

TOP OF CASING IS FT. Above Land Surface’ S=7.4 7 
l Casing Terminated rWor below land rurfacr la tilegal unless a variance Is Irsued 

In accordance with 15A NCAC X .0118 

9. YIELD (gpm):N/A METt-if OF TEST 
10. WATER ZONES (depth): 

DRILLING LOG 
Formation Description 

See attachedtest 

,- 

11. CHLORINATION: Type _KLBb Amount If additional space is needed use back of form ‘ui 

12. CASING: + 

-Wall Thickness - 
. . . Rep@ Diilneter 

3omLTo 4.0’ F;. 2” 
or Weight/FL Materi# 
S;CH 40 PtrC 

13. 

14. 

15. 

%om 0 To24.5 Ft. 2” SCH 40 PVC 

Crom To- Ft. 
SROUT: 

Depth Material Method 
From a To 2.oFt. Jkntonfte Pour 

. From 19. To 23.nFt. JIenuuw Pour 
SCREEN: 

Depth Diam;ter Sl”;y;e 
From *To 13.5 Ft - in. --- in. 

fvlgepl 

From 25.5 To 27.0 Ft .--IL in. ALL in. PVC 

From -To -Ft.- in. - in. 
SAND/GRAVEL PACK: 

Depth Size Material 
From 2.0 l-o 14.0 Ft. Torpedo Sand 

From 33_n To28.5 -F~.JIQKJx& Sand 
16. REMARKS: Concrete from 0' to 1.0' 

LOCATION SKETCH 

(Sfyjwdireclion ~nddis~ymx fism at!sast't+ Star? _ . . 
Roads, or other map reference points) 

See attached site location map 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

**S=Shallow monitoring well 
D=Deep monitoring well 

Attn: Code 1821, Mr. Trueman Seamans 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C. WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

GW-1 REV. 5~11 
SIGNATURE OF CONlRACTOR OR AGENT DATE 
Submit original to Division of Environmental Management and copy to wet! owner. ‘. 



North Carolina. Department ol Environment. Health, and Natural Resourms 
Division cd Environmentd Management - Groundwater Section 

P.O. Box 29535 - Raleigh, N.C. 27626-0535 
Phone (919) 733-3221 

WELL CONSTRUCTION RECORD 
! a ,t 

DRILLING CONTRACTOR: Law Engineering B a-*- ___-. . 

DRILLER REGISTRATION NUMBER: 332 
STATE WELL CONSTRUCTION 
PERMIT NUMBER: 66-0237~WM-0232 

3. 
4. 
5. 
6. 
7. 

8. 

WELL LOCATION: (Show sketch of the location below) MW-22 
Nearest Town: _ .lnrksonvill e County: 

CwGeig_er Fuel Form 
(Road. Community. or Subdiion end Lot No.) 

OWNER >iee address below 
DEPTH DRILLING LOG 

From To FwrnaTon Chscripion 

ADDRESS- 
(Slr&t or Roule No.) 

See attached test 
borine records 

City or Town State Zip Code 

DATE DRILLED 8/28/91 USEOFWELL Monitoring 
TOTALDEPTH Sp15.0' D=35.0' 
CUTTINGS COLLECTED YES q NO( 
DOES WELL FIEPIACE EXISTING WELL? YES [3 NO 
STATIC WATER LEVEL Below Top of Casing: S= 11.67 R. 

(Use .+’ if Abve lop of Casing) 

TOP OF CASING IS D=2 .p S=2.9 1 FT. Abe Land Surface’ 
l Casing Tormlnated atlor bstow land surface Is lltegel unless a varlfmca Is Irsued 

in accordano with 15A NCAC 2C .Ollb 

9. YIELD (gpm):-N/A METHOD OF TEST 

10. WATER ZONES (depth): N/A 

1 1_ CHLORINATION: Type JJJ Amount f f  additional space is needed use back of form 

12. CASING: l 

.  

“Qepth 
WallTtklmeu LOCATION SKETCH 

Diirnetar 

‘From -.Ji---Tc & Ft. 3” 
or WeightIFt. . . . Mat&at _. (Show dir&on anddstance from at least two St& . 

-40 Roads, or other map reference points) 

. 

Fromn. Toa Ft. 7” SCH40 

From --To - Ft. 
See attached site location map 

13. GROUT: *Commander 
&Ptfi Material hkthod Atlantic Division 

From 2.0. TO 3.oFt. Bentenite Pour Naval Facilities Engineering Command 
From 25.5 TO 29.0 Pour -. - Ft. Bentonite Norfolk, Virginia 23511-6287 

14. SCREEN: 
Depth Diameter Slot Site Material 

**S=Shallow monitoring well 

From ~To 14.5Ft 2. in. ,010 in. PVC D=Deep monitoring well 

From 32.5 To 35 *et. 2 in. z%!!- in. PVC 
From - ir0 -Ft.- in. - in. 

Attn: Code 1821, Mr. Trueman Seamans 

15. SAND/GRAVEL PACK: 

16. 

Depth size Material 
From 3.0 To 25.5 Ft. Torpedo Sand 
From 29.0 To 15.0 Ft. Torpedo Sand 
REMARKS:- Concrete from 0 to 2.0' 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C. WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

r &CL-d 
SIGNATURE OF CONTRACTOR OR AGENT DATE J t GW-I ntv. 5~11 . . \ Submit original lo Division of Environnnmtal Management and copy to well owner. . 



\ 
I 2. 

’ 

I 
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L1 ‘**,. i 
**8. 

North Carolina - Department 01 Environment. Hoahh. and Natural Remrces 
Division of Environmental Management - Groundwater Section 

P.O. Box 29535 - Raleigh. N.C. 27626-0535 
Phone (919) 7x3-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Law Engineering 
STATE WELL CONSTRUCTION 

DRILLER REGISTRATION NUMBER: 332 PERMll NUMBER: 66-0237-WM-0232 

wm LOCATION: (show sketch of the location below) m-23 

Nearest Town: Jacksonville County: Onslow 

Camp Geiger Fuel Farm 
(Rod. Community. or !3~bdiicn and Lot No.) DEPTH DRILLING LOG 

OWNER *See address below From To Forma$on Description 

ADDRESS See attached test 
(Street or Route No.) boring records 

City or Town state zip cede 

DATE DRILLED 8/27/91 USE OF WELl Monitoring 
TOTAL DEPTH 6=9.5 ’ D=20.0' 
CUTTINGS COLLECTED YES m NOI 
DOES WELL REPLACE EXISTING WELL? YES q NO x 
STATIC WATER LEVEL Below Top of Casing: S=5.50 FT. 52 =4.02 

(Use 5’ il Above Top of Casing) 

TOP OF CASING IS s=7 _ ?\ n. Above Land Surface*D=2.35 r 
l Casing Termlnated at/or below land rurfsca Is illegal unto88 a varlanco Is Issued 

fn accordance with 15A NCAC 2C .0118 
9. YIELD (gpm):N/A METHOD OF TEST 
10. WATER ZONES (depthyx!h 

11. CHLORINATION: Type N/A 
12. CASING: 

Amount II additional space is needed us8 back of form 

Depth.. .&mebr.Fb$$? ” .: 
,_ . _ .,.5 LOCATION SKETCH 

Fiom ‘OTo 2.0 Ft. 2” 

Material (Show direction-and d&&e from at least two State, 
PVC 

. 

From o - . To17.0 Ft 2” SCH 40 PVC 
Roads, or other map reference points) 

From To- Ft. See attached site location map 

13. GROUT: 

Depth Material 
From 0.5 ~~ 1.0 Ft.Bentonite 
From In,n Tol%.Q-,Ft. Betitoni te 

ET 

Pour 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

14. SCREEN: 

15. 

Depth Diameter Slot Size 
%Fa’ From &?-To -%% Ft 2 in. 2 in. 

From 17.5 To 20.0 Ft. 2, in. pvc l 010 in. 
From -To - Ft.- in. - in. 
SAND/GRAVEL PACK: 

16. 

Depth Size Material 
From 1.0 ~~ 10.0 Ft.Torpedo Sand 
From 13.0 To 21 .O Ft. Torpedo Sand 
REMARKS: Concrete from 0 to 0.5' 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C. WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

**S=Shallow monitoring well 
D=Deep monitoring well 

Attn: Code 1821, Mr. Trueman Seamans 

GW-1 REV. 5~ 
SLNA I UHE OF CONTRACTOR OR AGENT DATE 
Submit original to Diiisiin of Environmental Management and copy IO well owner. . 



North Carolina . Department of Emvonment, Health. and Natural Resources 
&ision of Elnvironmental Management - Ground-water Section 

P.0. Box 29535 - Raleigh, N.C. 27626-0535 
Phone (919) 733-3221 

/-. WIELL CONSTRUCTION RECORD - 

%( DRILLING CONTRACTOR: Law Ennineerinn 
STATE WELL CONSTRUCTlON 

’ DRILLER REGISTRATlON NUMBER: 332 PERMK NUMBER: 66-0237~WM-0232 

1 1. MW-24 
i 

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

Nearest Town: ~ackifw~l1~ P county:nnfilDw 

!$ @rnD Geiger Fuel Farm 
(Road. Community, of Subdiiion and Lot No.) DEPTH DRILLING LOG 

f 2. OWNER .- *see address below 

ADDRESS- 
(Street or Route No.) 

City or Town State zip code 

DATE DRILLED 8138/L USE OF WELL bxLtixi. 

From To 

TOTAL DEPTH .$=1R- n f n 7 

CUTTINGS COLLECTED YE: u ’ NOD 
DOES WELL RE:PLACE EXISTING WELL? YES [ NOM 
STATIC WATER LEVEL Below Top of Casing: ~~7 .qh ~~~7.17 r FT. 

(Use l +- if Above Top of Casing) 

Formation Description 

See attached test 
bor inP records 

a. TOP OF CASING IS 3=7.70’ D=2 .ss’ FT. Above Land Surface’ 
li l asIng Terminated l uor blow l8nd sutiace is Illegal unless a voting 18 t8swd 

In sccordana with ISA NCAC 2C .0118 
9. YIELD (gpm):,N/A MET!?; OF TEST 

-,.lO. WATER ZONES (depth): 

.- 
I I. CHLORINATION: Type N/A Amount 11 additional space is needed use back of form 

. 12. CASING: 
> . 

. Wa,lTk-.. '. .  . I  .  .  .  
LoCATION SKETCH : 

. . . .._ ., Ckpth . . Diameer or Weighfit Material. (Show djrectiqn and c@+~.jrom at lea? t-&‘St+a 

From ’ .TO -iLO- Ft. -7” SCWIn’ Roads, or other map reference points) 

. . 

13. 

14. 

1’ 16. 
..-A 

FromL Toa Ft.2’ SCHPL 
See attached site location map 

From -To- Ft. 
GROUT: *Commander 

Depth Material Method Atlantic Division 
From 0 To 3.0 Ft. Bentonite Pour Naval Facilities Engineering Command 
From 20.0. To 23.0 Ft. Bentonite Pour Norfolk, Virginia 23511-6287 
SCREEN: 

Degth Diameter Slot Size Material **S=Shallow monitoring well 

From 8.5 ~0 17.5FtL in. &?-in. pvc 
D=Deep monitoring well 

From u To .mFt.3 in. _nlo in. PVC. Attn: Code 1821, Mr. Trueman Seamans 
From --r0 - Ft.- in. in. 

SAND/GRAVE.L PACK: 
IDepth Size Material 

From 6.n. Tom Ft. TnrnPdn Sand 
From 23.0 Tom Ft. TorDedo Sand 
REMARKS:- Concrete from 0 to 3.0' 

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC % WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THCS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

I i CY 
GW-1 REV. 5191 Submit original lo Division ot Environmental Management and copy to well owner. . 

fi’ti amGvf+ m/9/ y/c/ 

SIGNATURE OF COMRACTOR OR AGENT DATE 



North Carolina . Department of Environment. Heahh, and Natural Resources 
Division of Environmental Management. Groundwater Section 

P.O. Box 29535 - Raleigh, N.C. 27626-0535 
Phone (919) 733-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Law EnRineering 
STATE .L CONSTFtUCTlON 

DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: 66-0237~WM-0232 

1. 

2. 

3. 
4. 
5. 
6. 
7. 

8. 

WELL LOCATION: (Show sketch of the location below) Mw-25 

Nearest Town: Jarksonvilh County: Onslow 

OWNER ~PCC: he1 nw 

ADDRESS 
(Streiit or Route No.) 

DEPTH 

From To 

DRILLING LOG 
Formation Description 

See attached test 

Civ or Town Slab Zip Code 

DATE DRtLLED .8/24 USEOFWELl~ Monitoring, 
TOTAL DEPTH s= 1 b _ 0 D-30.0' 
CUTTINGS COLLECTED YES a NO( 
DOES WELL REPLACE EXISTING WELL? YES [7 
STATIC WATER LEVEL Below Top of Casing: s=7.65 

NO(xl 
FT. D=7.13 

(Use -+. if Above Top of Casing) 

TOP OF CASING IS S-2.2 1 n. Above Land Sutfac@D=2.19 
l Casing Terminated aUor below land rutiao ir lllegd unbar I) variance Ir iraued 

in actordame with 15A NCAC 2C .0118 

9. YIELD (gpm):N/A METHOD OF TEST 
10. WATER ZONES (depth): N/A 

11. CHLORINATION: Type N/A Amount II additional space is needed use back of form -d- 

12. CASING: 

DeP!h 
Fro&--k-To -4-Q 
FromA To 27.0 
From To- 

13. 

14. 

15. 

16. 

GROUT: 
Depth 

Wall Tlicickness 
&rnek! ar Weighfit. Materiil 

Ft. 3” SCH 40 PVC . 
Ft.2” SCH 40 PVC 
Ft. 

Material Method - 
From 1.0 To 2.0 Ft. Bentonite Pour 

From U To 35.0 Ft. Bentonite Pour 
SCREEN: 

Depth Diameter Slot Size Material 
From -!&To 13.5Ft 2 in. .010 in. PVC 
From 27 -5~0 30.M. 2 in. A!!.? in. PVC 
From -To- Ft.- in. - in. 
SAND/GRAVEL PACK: 

Depth Size Material 
From 2.0 lo 22.0 Ft, Torpedo Sand 
From .- 25.0 To 30.0 Ft. Torpedo Sand 

LOCATION SKETCH 

(&how direction and distance from at least two &ale - . 

Roads, or other map reference points) 

See attached site location map 

*Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

**S=Shallow monitoring well 
D=Deep monitoring well 

Attn: Code 1821, Mr. Trueman Seamans 

REMARKS: Concrete from 0 to 1.0' 

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF lHIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

/Ij’dag/A. w 

‘SW-7 REV. 5r91 
SIGNA I UHE OF CONTRACTOR OR AGENT DATE 
Submit original to Division of Environmen@ Management and copy lo well owner. 
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UNDERGROUNDSTORAGETANK(UST) SITECHECK 
INVESTIGATIONREJ?ORT 

FORMERMESSHALLFIEATINGPLANTUST 
MIARINECORPSBASE 

CAMPGEIGER,NORTHCAROLINA 
ATECPROJECTNUMBER: 26-07-92-00142 

1.0 INTRODUC'I'ION 

ATEC Associates, Inc. was contracted to perform an underground storage tank 

(UST) Site Check of the Former Mess Hall Heating Plant UST located at the Camp 

Geiger area of Marine Corps Base (MCB), Camp Lejeune, North Carolina. Site 

Checks are to be conducted at various Marine facilities at UST locations where 

releases are suspected to have occurred. The Site Checks are needed to comply with 

both the U.S. Environmental Protection Agency (EPA) and North Carolina UST 

regulations. This investigation report details the work performed at the project site 

and the information obtained through this investigation. 

The project site is located adjacent to Building TC-341 at Camp Geiger MCB (Figure 

1). ATEC installed three wells around the Former Mess Hall Heating Plant UST. 

The three wells were installed under Well Construction Permit No. 66-0264-W?& 

0274, which was issued on May 20,1992 by the State of North Carolina Department 

of Environment, Health, and Natural Resources (DEHNR). A copy of this permit 

and copies of the completed Well Construction Records are included in Appendix A. 

The now abandoned UST was used to supply number six heating fuel to the boilers 

of an adjacent heating plant which is now demolished (Figure 2). The size and 

construction of the UST are unknown. The installation date of the tank is 

approximately 194 1. A suspected release from the UST was documented by a 

subsurface investigation performed by Law Engineering in November of 1991. 

Laboratory analysis of a soil sample for Total Petroleum Hydrocarbons obtained 

adjacent to the UST quantified a contaminant level of 8400 ppm. 
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2.0 SITE ASSIESSMENT 
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To obtain the information necessary to describe and evaluate the project site geology 

and the extent of contamination, ATEC installed three groundwater monitoring 

wells and analyzed soil samples from the three well locations. Prior to the 

installation of the monitoring wells, the well locations were cleared for underground 

utilities by MCB personnel. 

2.1 Area Geology 

The project site is located within the Atlantic Coastal Plain physiographic province, 

which consists of a wedge of stratified, unconsolidated and semiconsolidated 

sediments that dip and thicken eastward. These sediments consist primarily of sand, 

clay, silt and gravel, with variable amounts of shell material, that range in age from 

Cretaceous to Recent (Holocene). Unconformably underlying the Coastal Plain 

sediments is a basement rock surface composed of massive igneous rocks and highly 

deformed metamorphic rocks that range in age from Precambrian to lower Paleozoic. 

The basement surface forms the basal limit of the Coastal Plain hydrogeologic system, 

which consists of a surficial, unconfined water table aquifer and seven deeper level 

confined to semi-confined aquifers separated by intervening aquitards (less permeable 

units) (Meng and Harsh, 1988; Hamilton and Larson, 1989). 

Topographically, the project site is at an elevation of approximately 20 feet above 

mean sea level (USGS, 1971). Topographic relief across the site is relatively slight. 

Based on topographic map interpretation, surface drainage at the project site flows 

to the east, toward Brinson Creek, a tributary of the New River. However, human 

activities at the site, such as construction and grading may have affected the natural 

surface water drainage. 



2.2 Soil Boring and Soil Sampling Program 

4 

On June 1 and 2,1992, ATEC drilled three soil borings at the project site. These 

borings were converted to monitoring wells (Figure 2). The soil borings were 

advanced using a Mobil B-57 truck-mounted drill rig with 10inch diameter hollow 

stem augers. The augers and sampling tools were decontaminated between borings 

using a pressure washer to minimize the potential of cross-contamination. During the 

soil boring activities, soil samples were collected with split spoon samplers at 0 to 2 

feet, 2 to 4 feet, 4 to 6 feet, 8 to 10 feet, 13 to 15 feet, and 18 to 20 feet. Soils 

encountered at each of the well locations consisted of a surficial brown to gray silty 

sand to 4 feet below the ground surface (BGS), underlain by a brown to gray medium 

sand to 10 feet BGS. Greenish gray, fine to medium sands were encountered from 

13 to 15 feet BGS, followed by greenish gray to gray medium sands from 18 to 20 

feet. Soil boring logs are included in Appendix B. 

Bach split spoon sample was collected in a clean sample jar, leaving ample head 

spgce in the jar. The samples were then screened in the field for the presence of 
bd 

petroleum hydrocarbons with a Photoionization Detector (PID). The results of this 

screening yielded readings that ranged from 0 part per million @pm) up to a 

maximum of 119 ppm at the MW-2 location. 

A separate soil sample for laboratory analysis was collected from each boring at the 

approximate depth of the water table. A duplicate soil sample was taken at the MW- 

2 location and marked “MWS-4”. These soil samples were analyzed in the laboratory 

for Total Petroleum Hydrocarbons (TPH) using EPA Method 8015 (California 

modified) and for Benzene, Toluene, Ethylbenzene, and Total Xyienes (BTEX) 

using EPA Method 8020. The limit set by the DEHNR is 10 ppm for TPH in soil. 

No limits are established for BTEX concentrations in soil. As shown in Table 1, 

the laboratory results indicate the presence of TPH contamination at all three well 

locations at levels above the DEHNR action level of 10 ppm (Figure 3). 

3 



Table 1: Laboratory Results of Soil Analyses 

Sample No. 

Mws-1 

h!lws-2 

Mws-3 

TPH 8015 BTEX 
me/kg uglkp 

140 Benzene 6 
Toluene 52 
Ethylbenzene 55 
Total Xylenes 42 

2,~ Benzene <20 
Toluene 130 
Ethylbenzene 2300 
Total Xylenes 3100 

110 Benzene <5 
Toluene <5 - 
Ethylbenzene < 5 
Total Xylenes <5 

Mws-4 
(Duplicate of MWS-2) 

1,200 Benzene <50 
Toluene < 50 
Ethylbenzene 750 
Total Xylenes 1200 

Note: mg/kg is numerically equivalent to parts per million @pm) 
ug/kg is numerically equivalent to parts per billion (ppb) 

2.3 Monitoring Well Installation 

On June 1 and -2, 1992, ATEC installed three groundwater monitoring wells at the 

project site. The monitoring well locations are shown in Figure 2. During the drilling 

activities, the water table was encountered at approximately 8 feet BGS. 

The wells were constructed with 10 feet of 0.010 inch slotted schedule 40 polyvinyl 

chloride (PVC) screen and 10 feet of PVC riser. A Number 2 industrial sand was 

used to create a filter pack around the well casings to 2 feet above the well screen. 

A one foot thick annular seal of bentonite pellets was placed above the sand filter 

4 



pack and concrete grout was placed above the bentonite seal to the surface to protect 

the wells from infiltrating surface waters. Concrete pads, steel posts and protective 

covers were set above the wells to protect them from damage. A well identification 

tag, including construction data, was installed on each well. Well completion data 

is included with the soil boring logs in Appendix B. 

2.4 Groundwater Sampling Program 

The three groundwater monitoring wells were developed by pumping a minimum -of 

five well bore volumes of groundwater to remove fine silt and clay particles present 

in the wells and to remove stagnant standing water. New development hose and 

sampling tubing was used for each well to minimize the potential for cross- 

contamination between wells. Prior to surveying each well, water levels were 

measured using an oil/water interface probe, which can detect the presence of free 

phase product. At the time of the survey, none of the monitoring wells contained 

free product. 

The three wells were sampled on June 6, 1992. The static water table prior to 

purging was measured between 9.08 feet and 9.88 feet below the top of the well 

casings. The groundwater samples were collected at a depth of approximately one 

foot below the water table. A duplicate sample was obtained from MW-2 and 

labeled as “MW-4”. No trip blanks were prepared. The water samples were 

analyzed in the laboratory for TPH using EPA Method 8015 (California modified) 

and for BTEX using EPA Method 8020. As shown in Table 2, the results of the 

TPH analyses for groundwater from the wells ranged from < 1 ppm to 5 ppm. The 

DEHNR has not set limits for TPH in groundwater. Concentrations of the BTEX 

constituents also were detected in groundwater at MW-2 (Figure 4). Allowable levels 

of BTEX in groundwater are available in Subchapter 2L, Section 0.2OOof the North 

Carolina Administrative Code, “Classifications and Water Quality Standards 

5 



Applicable to the Groundwaters of North Carolina” and are as follows: Benzene 

O.OOlppm (1 parts per billion (ppb)), Toluene l.Oppm (l,OOOppb), Ethylbenzene 

0.029 ppm (29 ppb), and Total Xylenes 0.4 ppm (400 ppb). The benzene limit was 

exceeded at W-2. 

Table 2: Laboratory Results of Groundwater Analyses 

Sample No. TPH 
well No.1 mg/L BTEX W/L 

MW-1 5 Benzene <l 
Toluene < 1 
Ethylbenzene < 1 
Total Xylenes < 1 

AM-2 

MW-3 

MW-4 
(Duplicate of W-2: 

3 

<l 

Benzene 2 
Toluene 1 
Ethylbenzene 27 
Total Xylenes 4 

Benzene <l 
Toluene < 1 
Ethylbenzene < 1 
Total Xylenes < 1 

Benzene 1 
Toluene < 1 
Ethylbenzene 25 
Total Xylenes 5 

Note: mg/L is numerically equivalent to parts per million @pm) 
ug/L is numerically equivalent to parts per billion (ppb) 



2.5 Groundwater Flow Direction 

-4 

Groundwater flow at the project site was expected to mimic the surface drainage 

pattern, with groundwater flowing to the east, toward Brinson Creek. A survey of 

the monitoring wells and groundwater level elevations was conducted to determine the 

actual direction of groundwater flow at the project site. The wells were surveyed for 

future reference - survey needs to be tied into established “permanent” benchmarks 

from the elevation of a fire hydrant (identification tag 6-16-6) located east of the site 

adjacent to a railroad spur, using mean sea level (MSL) as datum. Table 3 lists the 

measured elevations. Groundwater flow was determined to be toward the east, as 

shown in Figure 5. 

Table 3: Monitoring Well Elevations 

Benchmark (Fire hydrant) Elevation = 18.08 feet above MSL 

Water Table 
Well casing Elevation Depth To Elevation 
Number Ifeet MSL) Water Table (feet) {feet MSL) =w 

MW-1 20.15 9.08 1107 

MW-2 20.68 9.88 10.8 

MW-3 20.06 9.31 loci5 

The velocity of groundwater flow at the project site was calculated to provide a 

general estimate of how rapidly groundwater, and any associated contamination, would 

migrate away from the USTs. The following standard equation based on Darcy’s law 

of groundwater flow was used to estimate the groundwater velocity: 

v = (K/n) (dhkll); 
where V = rate of groundwater flow (ftiday) 

dh/dl = measured water table gradient (0.005 ft/ft) 

K = assumed hydraulic conductivity (0.28 ft/day for fine sands) 

n = assumed porosity factor (0.30) 
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The rate of groundwater flow in the water table aquifer was calculated using an 

assumed porosity of 30 percent, a measured water table gradient of 0.005 fVft, and 

an assumed hydraulic conductivity of 0.28ftMay for a fine sand aquifer (Fetter, 1980). 

The calculated velocity is approximately 0.005 ft./day or 2 ft/year. This analysis shows 

that groundwater contamination would migrate away from the UST area toward the 

east. However, as an aquifer pumping or slug test was not conducted at this site, this 

calculated value represents only a rough estimate of the true groundwater flow 

velocity. This estimated velocity also does not necessarily correspond with the rate 

of contaminant movement, as contaminant characteristics greatly affect their rate of 

movement. 
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3.0 CONCLUSIONS AND RECOMMENDATIONS 

-w 
The Former Mess Hall Heating Plant UST, which contained number six heating fuel, 

is located adjacent to Building TC-341. The UST was installed in the early 1940’s. 

Based upon the information gathered’ during the UST Site Check, high levels of 

contamination caused by a suspected release of petroleum hydrocarbons from the UST 

are present at the site. This investigation revealed the presence of both soil and 

groundwater contamination around the UST. 

ATEC recommends that the UST and its associated lines be removed as soon as 

possible due to the systems age, construction, and inactivity. If UST removal is 

conducted, soil samples from the UST excavation pit should be analyzed for 

petroleum hydrocarbon content. Once this investigation is completed, the need for 

further action can be assessed. 



4.0 QUALIFICATIONS 

Our professional services have been performed, our findings obtained, and our 

recommendations prepared in accordance with customary principles and practices in 

the fields of environmental science and engineering. This warranty is in lieu of all 

other warranties either expressed or implied. This company is not responsible for the 

independent conclusions, opinions or recommendations made by others based on the 

field exploration and laboratory test data presented in this report. 

The work performed in conjunction with this assessment and the data developed, are 

intended as a description of available information at the dates and locations given. 

This report does not warrant against future operations or conditions nor does it 

warrant against operations present of a type or at a location not investigated. 

10 
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FIGURES 



ATEC Associates, Inc. v V V Norfolk, Virginia 

FIGURE 1 SITE VICINITY ALAP 
JOB NAAIE: FORMER ALEX33 HALL HEATMG PLAN'.X3T 

JOB NO.: 26-07-92-00142 
CLIENT: U.S. NAVY 
SCALE: 1:18,000 

SOURCE: UNKNOWN DATE: JUNE, 1992 
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FIGURE 2 SITE DESCRIPTION AlAP 
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EXECUTIVE SUMMARY 
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In accordanc_e.@ith the Naval Facilities Engineering Command Order for Supplies and 
Services Contract No. N62470-93-D-4020 dated August 29, 1993, Law Engineering 
preformed a Leaking Underground Storage Tank Comprehensive Site Assessment 
(CSA) in the vicinity of Heating Plant Building TC-341 at Camp Geiger within the 
Marine Corps Base (MCB) in Camp Lejeune, North Carolina. The investigation involved 
the assessment of soil and ground-water quality conditions in the vicinity of Building 
TC-341, near the former location of a number 6 heating oil underground storage tank 
(UST) of unknown size and the associated 6-inch diameter fuel supply line which 
originated at the Camp Geiger fuel farm located east of the site. 

The assessment involved the installation of twelve Type II and two Type Ill monitoring 
wells and analysis of soil and ground-water samples. Soil samples were tested for 
total petroleum hydrocarbons (TPH) according to EPA preparation/testing Methods 
5030/8015 (volatile fraction), 3550/8015 (semi-volatile fraction) and 9071 (oil and 
grease), as well as TCLP metals, flash point and pH. Ground-water samples were 
analyzed for purgeable aromatic hydrocarbons according to EPA Method 602, and 
polynuclear aromatic hydrocarbons according to EPA Method 610, and also for the 
eight RCRA metals. 

Based upon the results of our investigation, petroleum related contamination is present 
within soils and ground water within the area of investigation. The majority of soil 
contamination appears to be located within the immediate vicinity of the underground 
storage tank (UST) system at the site. Ground-water contamination was detected 
mainly in the upper portion of the surficial aquifer. Free product is also present in the 
immediate vicinity of the UST system. 

The extent of benzene, ethylbenzene, toluene, total xylenes, methyl-tertiary-butyl 
ether and polynuclear aromatic hydrocarbons within the shallow ground water has 
been adequately defined by the sampling network used in this study. Elevated 
concentrations of PAH compounds at the furthest downgradient well location suggest 
that other petroleum sources located east of TC-341 have contributed petroleum 
compounds to the shallow ground water in the area. 

Results of this assessment suggest that the majority of soil and ground-water 
contamination originating from the tank system at Building TC-341 has been 
adequately defined for the purposes of preparing a Corrective Action Plan. 

Based on our assessment of the subject site, soil and ground water both indicated the 
presence of compounds characteristic of fuel oil that leaked from the UST system at 
TC-341 and possibly gasoline or Jet fuel from the petroleum source located east of 
TC-341. The presence of free product in ground-water coupled with elevated 
concentrations of petroleum constituents requires additional measures to satisfy 
groundwater requirements set forth by the state. 

. 
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Our recommendations are as follows: 
4 

0 Injtiatq’ free product recovery activities in the vicinity of the TC-341 UST 
system. 

a Provide a copy of this comprehensive site assessment to the State for their 
review and files. 

l Perform additional investigation to determine the limits of soil and ground-water 
contamination to the east of Building TC-341. 

0 Begin preparation of a Corrective Action Plan. 
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1 .O INTRODUCTION 

1.1 Purpose of lnvestiaation 

The Commander of the Atlantic Division Naval Facilities Engineering Command in 
Norfolk, Virginia, contracted with Law Companies Group, Inc. to perform a Leaking 
Underground Storage Tank Comprehensive Site Assessment (CSA) at Building TC- 
341, located on Camp Geiger at the Marine Corps Base at Camp Lejeune, North 
Carolina (Drawing 1.1). The purpose of the investigation was to identify the 
presence, magnitude and extent of possible free product accumulation and _ 
ground-water contamination, and assess potential exposure to subsurface 
contaminants resulting from the release of Number 6 heating oil from an underground 
storage tank (UST) system at the site. As stated in the Leaking Underground Storage 
Tank Workplan contained in Appendix A, the objective of the investigation was to 
provide sufficient data to meet, the requirements of Sections 280.63 and 280.65 of 
40 CFR Part 280, Federal Technical Standards for Underground Storage Tanks. This 
data should also be sufficient to meet the requirements of Sections .0704 and .0706 
of Title 15A, Chapter 2, Subchapter 2N, North Carolina Criteria and Standards 
Applicable To Underground Storage Tanks and Comprehensive Site Assessments. 
This report is designed to include information requested by the North Carolina 
Department of Environment, Health and Natural Resources in accordance with the 
document entitled “Groundwater Section Guidelines For The Investigation and 
Remediation of Soils and Groundwater” dated March 1993 (Revised June 1993). 

1.2 Scooe of Work 

Authorization to proceed with the investigation was granted by the Commander of the 
Atlantic Division Naval Facilities Engineering Command, Norfolk, Virginia, via Contract 
No. N62470-93-D-4020, Delivery Order No. 0001, dated October 29, 1993. As 
specified in the contract requirements and outlined in the delivery order, Law 
Engineering prepared.a work plan and health and safety plan to outline a site specific 
scope of work for field assessment activities. 

The investigation involved the advancement of fourteen soil borings from which soil 
samples were obtained and into which twelve Type II and two Type Ill monitoring 
wells were installed. The delivery order also included provisions to sample three of 
the previously installed Type II monitoring wells. 

Soil and ground-water samples were collected from the soil borings and monitoring 
wells for both on-site and off-site laboratory analysis. The collected data were used . 
to delineate the horizontal and vertical extent of soil and ground-water contamination 
and to identify potential receptors that could be affected by the release so that a 
Corrective Action Plan (CAP) for the site can be developed. The specific methods 
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employed during performance of the project activities and the results, conclusions and 
recommendations of the CSA are described within the appropriate sections of this 
report. 

1.3 Area of lnvestiaation 

The site is located east of D Street between Third Street and Fourth Streets at Camp 
Geiger, Camp Lejeune Marine Corps Base (MCB). The subject UST of this study is 
located approximately 90 feet west of Building TC-341 and 20 feet east of D Street. 
The exact location of the UST is not clearly marked or identified on base drawings but 
can reportedly be identified as a slight cresting of the ground surface. The topography 
in the vicinity of the site is relatively flat and is at an elevation of approximately 15 
feet above mean sea level (msl). Most of the area is not serviced by storm sewers. 
Runoff generally travels by sheet flow before entering drainage ditches which 
discharge into Brinson Creek which is located approximately 1000 feet northeast of 
the site. 

2.0 SITE HISTORY AND SOURCE 

2.1 Site Historv and Operations 

CHARACTERIZATION 

Information concerning the history of the project site was provided by Ms. Deborah 
Pickett with the Installation/Restoration Division of the Environmental Department 
(EMD/IRD) at Camp Lejeune. 

The UST at the subject site was used to supply number 6 heating oil to a former mess 
hall heating plant which has since been demolished. The UST was reportedly installed 
around 1941. An underground fuel distribution supply line formerly connected the 
UST to the Camp Geiger Fuel Farm, located east of the TC-341 site. 

2.2 Contaminant Source lnventorv 

Free product was observed in MW-1 and MW-2 (Drawing 2.1), which are located in 
close proximity to the UST and the fuel supply line. However, according to EMD/IRD 
it could not be determined whether the leak occurred from the UST or the associated 
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fuel supply line. Several building structures were once located east of the site which 
have since been demolished and include an ice house and a gasoline filling station. 
The Camp Geiger Fuel Farm also is located east of the site. Suspected or known 
areas of soil and ground-water contamination have been documented for these sites, 
all of which are located downgradient of the study area with respect to shallow 
ground-water flow direction and are not expected to affect the subject property. 

2.3 Release Incident Historv 

A suspected release from the UST was first documented by Law Engineering, Inc. in 
September of 1991 during the investigation of the adjacent Camp Geiger Fuel Farm. 
The study identified the number 6 heating oil UST and associated piping as a potential 
source of contamination. One soil boring was advanced adjacent to the UST to 
provide a preliminary determination as to whether or not the tank had leaked. The 
analysis of two soil samples collected from the boring at 3.0 to 4.5 feet and 8.5 to 
10.0 feet below land surface (BLS) (at ground water) detected total petroleum 
hydrocarbons (TPH) at 8,400 and 5,100 parts per million (ppm), respectively, by EPA 
preparation/testing Methods 3550/8015 and 5030/8015 (Law Engineering, 1991). 

2.4 Previous lnvestiaation 

Based upon the findings presented by Law Engineering, Inc. a three well site check 
was performed at the subject site by ATEC Associates, Inc. in June of 1992. Results 
of this work are presented in ATEC’s report dated September 24, 1993. Each of the 
three Type II monitoring wells were installed to a depth of 20 feet BLS with 10 feet 
of O.OlO-inch slotted polyvinyl chloride (PVC) screen and 10 feet to PVC riser. 
Ground water was measured between 9 and 10 feet BLS. 

Headspace analysis of soil collected from the three monitor-well soil borings yielded 
readings ranging from 0 to 119 ppm. Analysis of three soil samples collected from 
the approximate depth of ground water from each of the three monitoring well borings 
indicated concentrations of TPH (EPA Method 8015) in each sample ranging from 110 
to 2,000 ppm. Analysis of the soil samples for benzene, toluene, ethylbenzene, and 
xylenes (BTEX) detected total BTEX concentrations in soil samples from monitor-well ‘, 
soil boirngs MW-1 and MW-2 from 155 parts per billion (ppb) to 5,530 ppb, 
respectively (ATEC, 1992). 
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Ground-water samples were collected from each of the three monitoring wells and 
were also analyzed for BTEX. Analytical results indicated total BTEX concentrations 
of 34 ppb in MW-2. BTEX was not detected in ground-water samples collected from 
MW-1 and MW-3 (ATEC, 19921. 

Ground-water was determined to flow to the east (ATEC, 1992). The rate of ground- 
water flow in the surficial aquifer was calculated by assuming a porosity of 30 
percent, a measured water table gradient of 0.005 ft/ft, and an assumed hydraulic 
conductivity of 0.28 ft/day for a fine sand aquifer. Based upon this information, a 
ground-water flow velocity of 0.005 ft per day was calculated (ATEC, 1992). 

2.5 Historv of Corrective Action 

The extent of corrective action has been the in-place abandonment of the UST and 
the associated fuel supply pipeline. 

3.0 MIGRATION PATHWAYS AND POTENTIAL RECEPTORS 

3.1 Water-Well lnventorv 

According to a map of the base water supply system provided by EMD/IRD at Camp 
LeJeune, the closest water supply well (T-l 5) appears to be located approximately 
1000 feet to the northeast of the site. Other water supply wells located within a one- 
half mile radius of the site include wells TC-104, TC-100, TC-202, TC-325, TC-502, 
NC-52, TC-600 and TC-700. The approximate locations of these wells with respect 
to Building TC-341 are shown on Drawing 3.1. All of these wells are located to the 
west of the site. These wells do not appear to be located hydraulically downgradient 
of the site. According to Mr. Tom Morris of EMD, all water derived from water supply 
wells in the Camp Geiger area is treated before use. Drinking water for all Camp 
Geiger residents is provided by the Camp Geiger main water-treatment plant located 
near the intersection of 6th Street and Church Street. 
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3.2 Utilitv Survey 

Subsurface utility trenches can often provide preferential pathways for migration of 
contaminants. Therefore, an attempt was made to identify and locate subsurface 
utilities in the vicinity of the site. Information on the location of utilities was provided 
by MCB Camp LeJeune Facilities Engineering in the form of plans and drawings. 
Additional information was obtained from interviews with personnel located at the 
subject site. Based on the information provided, utilities located within the project 
area include water and wastewater lines, and communication and electrical lines. The 
approximate locations of underground utility lines located proximal to the site are 
shown in Drawing 3.2 Typically, underground utilities are buried from 2 to 6 feet 
BLS. The presence of fill stone, sand or loosely consolidated soils around the below 
grade utilities could act as potential contaminant migration pathways. 

3.3 Potential Receptor Survey 

Bioloaical Receptors 

Fuel contamination, in any one of four physical states or “phases”’ (residual, vapor, 
liquid, dissolved), may be transmitted to receptors via ingestion, inhalation, or 
absorption. As petroleum fuel seeps through the subsurface, it will undergo a 
transformation process that results in adsorption of hydrocarbons onto soil particles 
(residual phase) and release of volatile hydrocarbons into pore spaces (vapor phase). 
If any product remains after adsorption and volatilization takes place, it will continue 
to move vertically downward (in the absence of preferred lateral routes of migration) 
until reaching the capillary fringe area or a relatively impermeable barrier if one is 
located above the capillary fringe. At this point, the fuel (liquid phase) will tend to 
spread throughout the capillary fringe and the transformation process will continue 
with the dissolution of hydrocarbons into ground water (dissolved phase). An 
evaluation of the relationship between contaminated media and exposure pathways 
at the project site is summarized in Table 3.1. 

Receptors may be potentially exposed to the hydrocarbons found in the soil primarily 
through inhalation of volatilized compounds and dermal contact with soil at 
hydrocarbon contamination sites. Based on laboratory test results, petroleum 
contamination is present in near-surface soil at the project site. Exposure to these 
soils is contingent upon site disturbance via construction or remediation activities. In 
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the event that soil remediation is required, there may be some inhalation exposure 
from volatilization of the hydrocarbons found in the soil. Volatile components will be 
released and the potential for exposure will occur at this time. Dermal exposure from 
soil contact by personnel may also occur if remediation activities include excavation. 
Since this is an occupational exposure, the receptor analysis for these exposure 
pathways should be considered as part of the site remediation design plan. 

Exposure via ingestion most commonly occurs from consumption of drinking water 
obtained from contaminated wells or contaminated public water supplies. According 
to our review of available information, the nearest operational water supply well is 
located approximately 1000 feet northeast of the project site. Since our assessment 
indicates that the direction of ground-water flow within the surficial aquifer is to the 
east, the potential for exposure to drinking-water wells from contamination originating 
from the subject site appears to be minimal. 

Structural Receotors 

Buildings in the vicinity of TC-341 appear to be slab-on-grade types of structures. A 
6-inch water main line is located approximately 30 feet to the west of the UST and 
also approximately 300 feet east of the UST. Due to the close proximity of the water 
line to the west, and the line to the east being hydraulically down-gradient, they may 
be considered as possible receptors. 

Hvdroloaic Recebtors 

The nearest surface water body to the site is Brinson Creek which is located 
approximately 1000 feet (0.4 miles) to the east-northeast. Marsh areas associated 
with Brinson Creek are located approximately 800 feet to the east-northeast of the 
site (USGS, 1971). 

4.0 SOILS INVESTIGATION 

4.1 Site ToooaraDhy 

The project area is at an elevation of approximately 16 to 17 feet above mean sea 
level (USGS, 197 1). The project area is relatively flat, gently sloping to the east 
towards Brinson Creek. The area surrounding the tank system of TC-341 consists of 
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open, grassed area to the north, east and west, with Buildings TC-341 and TC-342 
located south-southeast. 

4.2 Reoional Geoloqy 

The study area is located within the Lower Coastal Plain Soil System (Wiscomico and 
Talbot System) and the Coastal Plain/Castle Hayne Limestone hydrologic area. The 
sediments of the Coastal Plain consist of interbedded sands, clays, calcareous clays, 
shell beds, sandstone, and limestone (LeGrand, 1959). These sediments are layered 
in interfingering beds and lenses that gently dip and thicken to the east and include 
ten aquifers and nine confining units. In the Camp LeJeune area, the sediments are 
about 1,500 feet thick and overlie igneous and metamorphic basement rocks. These 
sediments were deposited in marine or near-marine environments (Brown and others, 
1972). 

A brief summary of the geologic/hydrogeologic setting at the Building TC-341 site is 
provided in the CSA Workplan (Appendix A). In general, downward movement of 
ground water is obstructed by the presence of clay layers in Coastal Plain formations 
and consequently most of the ground-water recharge migrates laterally toward 
discharge areas through the surficial aquifer (Heath, 1980). Further details of regional 
geologic/hydrogeologic characteristics are provided in Section 5.1 of this report. 

4.3 Site Soils and Geoloay 

Drilling, soil sampling and fnonitoring well installation activities were initiated and 
completed in March, 1994. Locations of these borings/wells, shown in Drawing 4.1, 
were located in the field based on analysis of previous studies of the site. 

All drilling was accomplished using the hollow stem auger (HSA) technique (ASTM 
D-l 452). Augers of 6.25-inch inner diameter (I.D.) were used to advance the 
boreholes. Prior to work, all down-hole drilling equipment was steam-cleaned. Soil 
cuttings were disposed of on-site in a roll-off box provided-by Waste Industries, Inc. 
for off-site disposal. Soil samples were collected from each of the boreholes. Soil 
samples collected for classification during the drilling operation were generally 
obtained at depths of 0.0 to 1.5 feet, 3.5 to 5.0 feet, 8.5 to 10.0 feet and on 5-foot 
centers thereafter to boring termination. Boring depths ranged from 13.0 feet BLS for 
Type II monitoring wells, to 32 feet BLS for Type Ill monitoring wells. Soil samples 
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were collected with a 24 inch long, I.375inch I.D. (2-inch outer diameter) split spoon 
sampler. Split spoon sampling was performed in general accordance with ASTM 
D-1 586 and the number of blows required to drive the sampler each six-inch 
increment was recorded on the field boring log. The soil samples were identified in 
the field using visual/manual techniques described in ASTM D-2487 and ASTM 
D-2488. The soil was classified in accordance with the Unified Soil Classification 
System and a record of each test boring was produced. The soil test boring records 
are presented in Appendix 6. Representative portions of each sample were placed in 
pre-labeled plastic bags and sealed for subsequent headspace testing. 

Near-surface soils within 6.0 to 11 .O feet BLS generally consist of fine silty sands 
with occasional clayey fine sands and fine sandy clay lenses. Beneath these surficial 
materials, soils generally consist of slightly silty to silty fine to coarse sands to a depth 
of approximately 32 feet. This type of deposit appears to comprise much of the 
surficial aquifer at the subject site. Soils classified in the field as gray slightly silty fine 
sand with generally lower penetration resistance were encountered at depths of 
approximately 13.5 to 15.0 feet in borings completed for both the Type II wells and 
Type Ill wells. Sampling was stopped at approximately 30 feet in borings for 
monitoring wells MW-9 and MW-15. Moist soil conditions were generally encountered 
at depths of approximately 4 to 6 feet BLS. 

Two cross-sections, the locations of which are shown in Drawing 4.2, were 
developed for the site to present lithologic interpretations. The cross-sections, as 
developed from the boring records, are illustrated in Drawings 4.3 and 4.4. 

Representative soil samples collected at depths of 8.5 to 10.0 feet and 20.0 to 21.5 
feet BLS from MW-7 and MW-9, respectively, were submitted for laboratory grain-size 
distribution tests. The results of the grain-size distribution tests, presented in 
Appendix C, reveal that the samples collected from 8.5 to 10.0 feet contained 59.0% 
fine to medium sand and 41 .O% silt and clay, and that the sample from 20.0 to 21.5 
feet contained 85.5% sand, 14.2Or6 silt and clay, and .3% gravel. 
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4.4 Soil Contamination 

The soil investigation activities were monitored with an HNu Photoionization Detector 
(PID) calibrated to 99.6 percent isobutylene, to determine the relative quantities of 
total volatile ionizable compounds in the borehole, in ambient air, and in the 
headspace of individual soil sample containers. Values recorded with the PI0 are 
qualitative only and are not directly comparable to actual laboratory analytical results. 
However, a PI0 is useful in providing a relative indication of the presence of total 
volatile ionizable compounds in soil samples. 

Soil samples for headspace analysis were collected from each boring according to the 
following procedure: 

0 The decontaminated split-spoon sampler was driven to the desired depth 
interval. 

a The split-spoon sampler was retrieved and immediately opened. A small 
portion of the sample was quickly removed from the split-spoon sampler 
and placed into a pre-labeled, airtight, plastic bag in a warm location. 
The remainder of the sample was placed in a second airtight, pre-labeled, 
laboratory container and stored on ice. Sample handling was executed 
carefully so as to minimize the loss of potential trace gases. 

0 At the conclusion of each sampling event, the headspace gas in the bags 
was measured for total ionizable compounds with the HNu, and the peak 
value was recorded for each bag sample. 

Headspace sampling results are presented in Table 4.1. Results show elevated 
readings in soil samples collected from a depth of 3.5 to 15.0 feet BLS at location 
MW-14 and from a depth of 3.5 to 30.0 feet BLS at location MW-15. Results also 
show a slightly elevated reading in the 13.5 to 15.0 foot soil sample at location MW- 
16. 

Two soil samples were retained from each soil boring for either on-site or off-site . 
laboratory analysis. The on-site laboratory is owned and operated by Geochem 
Laboratories, Inc. of Morrisville, North Carolina. All off-site samples were submitted 
to Law Environmental National Laboratories in Pensacola, Florida. Approximately the 
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first fifty percent of soil samples collected from the monitoring well soil borings were 
packed on ice and submitted to the on-site lab to aid in locating the remaining borings. 
The remaining fifty percent of the soil samples were placed in a cooler, packed on ice 
and shipped to the off-site laboratory. The distribution of samples submitted to each 
respective laboratory is shown in Table 4.2. The soil samples submitted to both the 
on-site and off-site laboratories were analyzed for total petroleum hydrocarbons (TPH) 
according to EPA preparation/testing Methods 5030/8015 (volatile fraction), 
3550/8015 (semi-volatile fraction) and 9071 (oil and grease). Selected soil samples 
were also analyzed for pH, flashpoint, TCLP metals and total lead. Custody of the 
samples was maintained by Law Engineering field staff until shipment or delivery to 
the on-site laboratory. 

Chemical testing results for the soil samples collected are summarized in Table 4.3. 
The laboratory testing indicated the presence of detectable TPH-gasoline in soil 
samples collected at a depth of 3.5 to 5.0 feet at locations MW-14 and MW-15. The 
concentration of 4100 mg/Kg in MW- 14 and 200 mg/Kg in MW- 15 for TPH-gasoline 
at these locations is well above the State’s action level of 10 mg/Kg. Laboratory 
testing also indicated the presence of detectable TPH-diesel in soil samples collected 
at a depth of 3.5 to 5.0 feet at locations MW-14 and MW-15. Concentration levels 
of 800 and 490 mg/Kg, which are above the State’s action level of 40 mg/Kg for 
TPH-diesel, were detected respectively. Also, a concentration level of 11 of TPH 
diesel was detected in MW-17 and MW-17 at a depth of 0.0 to 1.5 feet. This level 
is below the State’s action level of 40 mg/Kg. Drawing 4.5 shows the distribution of 
TPH results within the vadose zone soils at the site. Headspace analysis of soil 
samples analyzed by the on-site and off-site laboratories generally show a good 
correlation. 

Laboratory testing indicated the presence of TCLP barium in soil samples collected 
from MW-11 and MW-14 at a depth of 3.5 to 5.0 feet at a concentration of 400 ug/L 
and 250 ug/L respectively, which are below the State’s action level of 100,000 ug/L. 

Laboratory results indicate that the pH of site soils falls generally in a range between 
5.53 to 7.48 suggesting that the soils are slightly acidic to near neutral. TCLP metals 
barium, chromium, and cadmium were detected in two samples at concentrations . 
below TCLP limits for the respective metals. Results of flashpoint analyses suggest 
that site soils are not flammable. 
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5.0 GROUND-WATER INVESTIGATION 

5.1 . Reaional Hvdroaeoloqy 

in the Camp Lejeune area, sediments deposited in marine or near-marine environments 
are about 1,500 feet thick and overlie igneous and metamorphic basement rocks. The 
aquifers of the Camp Lejeune area are the surficial, Castle Hayne, Beaufort, Peedee, 
Black Creek, and upper and lower Cape Fear aquifers. They are separated by less 
permeable clay and silt beds (confining units) that serve to impede the flow of ground 
water between the aquifers (Harned, 1989). 

The surficial aquifer is a series of sediments, primarily sand and clay, which commonly 
extend to depths of 50 to 100 feet. This unit is not used for water supply on the 
Base. The principal water-supply aquifer for the Base is the series of aand and 
limestone beds that occur between 50 and 300 feet below land surface. This series 
of sediments generally is known as the Castle Hayne aquifer. The Castle Hayne 
aquifer is about 150 to 350 feet thick in the area and is the most productive aquifer 
in North Carolina. It is a critical water-supply source, not only for Camp Lejeune but 
also for the southern coast and east-central Coastal Plain of North Carolina (Harned, 
1989). 

Camp Lejeune is situated in an area where the Castle Hayne aquifer contains 
freshwater, although the proximity of saltwater in deeper layers just below the aquifer 
and in the New River estuary is of concern in managing water withdrawals from the 
aquifer. The aquifers that lie below the Castle Hayne consist of a thick sequence of 
sand and clay. Although some of these aquifers are used for water supply elsewhere 
in the Coastal Plain, they contain saltwater in the Camp Lejeune area (Harned, 1989). 

Water levels in wells tapping the surficial aquifer vary seasonally. The surficial aquifer 
receives more recharge in the winter than in the summer when much of the water 
evaporates or is transpired by plants before it can reach the water table. Therefore, 
the water table generally is highest in the winter months and lowest in summer or 
early fall. The hydraulic head in a confined aquifer, such as the Castle Hayne, shows 
a different pattern of variation over time than that in an unconfined aquifer. Some 
seasonal variation also is common in the water levels of the Castle Hayne aquifer, but 
the changes tend to be slower and over a smaller range than for water-table wells 
(Harned, 1989). 
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5.2 Site Hvdrocaeoloav 

Site’specific data used to characterize the .local hydrogeology was obtained through 
the installation of ground-water monitoring wells. A total of twelve Type II and two 
Type Ill ground-water monitoring wells were constructed during this investigatjon 
utilizing the materials and installation procedures described in the Workplan (Appendix 
A). These specifications included decontamination of the drilling equipment and well 
construction materials with a pressure steam cleaning unit. All monitoring well heads 
are protected by concrete pads and well head covers. Monitoring well installation 
details for the Type II and Type Ill wells are included in Appendix D. 

Depths to ground water were measured in all monitoring wells on March 30, 1994. 
The measurements are included on the Monitoring Well Casing and Water Elevation 
Worksheets contained in Appendix E. Elevations of the monitoring wells installed by 
Law Engineering were determined by McKim and Creed Engineers and are also 
included in the Worksheets contained in Appendix E. 

Based on measured ground-water elevations in the monitoring wells, a water-table 
elevation contour map was constructed to determine ground-water flow direction as 
shown in Drawing 5.1. A horizontal hydraulic gradient of approximately 0.006 within 
the surficial aquifer was determined from this map (see Appendix F). In general, 
ground-water within the surficial aquifer flows to the east toward Brinson Creek, 
which discharges into the New River. The stabilized ground-water table at the time 
of our field work appears to have been between 10.50 feet and 13.50 feet BLS within 
the area of investigation. The average hydraulic conductivity of the surficial aquifer 
as determined through recovery tests is estimated to be approximately 1.5 feet per 
day (see Appendix G). 

As indicated by a comparison of water-level elevations in the following paired Type 
II and Type Ill monitoring wells: MW-9 (screened from 27.0 to 32.0 feet BLS) and 
MW-10 (screened from 3.0 to 13.0 feet BLS); MW-14 (screened from 3.0 to 13.0 
feet BLS) and MW-15 (screened from 25.0 to 30.0 feet BLS); the direction of ground 
water flow within the surficial aquifer appears have a slight downward component in 
the vicinity of both pairs locations. 
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5.3 Extent of Free Product 

In conformance with regulations promulgated by the North Carolina Department of 
Environment, Health and Natural Resources, the estimated extent of free product was 

- delineated for the site. Free product is defined as a regulated substance that is 
present as a non-aqueous phase liquid (e.g., liquid not dissolved in water). 

Type II monitoring wells were constructed to allow for detection of free product in the 
surficial aquifer. As indicated on the Monitoring Well Casing and Water Elevation 
Worksheet presented in Appendix E, free product thicknesses were measured in two 
on-site wells during this investigation. Free product was detected in monitoring wells 
MW-1 and MW-2, which were installed prior to this investigation. The estimated 
extent of free product is shown in Drawing 5.2. 

5.4 Dissolved Ground-Water Contamination 

Ground-water samples were collected from each of the fourteen newly installed 
monitoring wells. Prior to sampling, personnel donned laboratory grade gloves. These 
gloves were replaced after sampling each well to minimize the potential for 
cross-contamination. Prior to well sampling, the depths to ground water were 
determined using an electronic water-level meter. The distance from the measuring 
point to each respective depth was measured and recorded. The data collected and 
observations made were recorded on the Monitoring Well and Sampling Field Data 
Worksheets (Appendix H). 

Approximate volumes of water removed during development and observations of 
turbidity are listed in Table 5.1. The development water, approximately 166 gallons 
total, was temporarily containerized on-site and then taken off-site to P & W Oil 
Company, Inc. in Leland, North Carolina. 

All monitoring wells were purged prior to sample collection to remove stagnant water 
from the well casing and sand pack in an effort to collect samples representative of 
the water quality in the surficial aquifer. Each well was purged using a pre-cleaned 
teflon bailer. Specific conductance, pH, and water temperature were measured and . 
recorded throughout the purging process. Well purging continued until three standing 
well volumes were removed and indicator parameters had stabilized. Water samples 
were then collected and immediately decanted gently from the bailer into pre-labeled 
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sample containers. These containers were sealed, and stored in chilled coolers. 
Custody of the samples was maintained by Law Engineering field staff until samples 
were relinquished for laboratory analysis. Water generated during the well purging 
and development process was temporarily containerized on-site and then disposed of 
at an off-site disposal facility. 

Ground-water samples were analyzed for purgeable aromatic hydrocarbons according 
to EPA Method 602 for monitoring wells MW-1, MW-4, MW-7, MW-8 and MW-10. 
Samples from the monitoring wells were submitted to both the on-site and off-site 
laboratories for analysis. Table 5.2 shows the distribution of samples submitted to 
each of the laboratories. A summary of ground-water analytical results is presented 
in Table 5.3. Results suggest that dissoived phase purgeable aromatic hydrocarbons 
are present in the upper portion of the surficial aquifer. 

The concentrations of constituents detected within shallow ground water were plotted 
on site maps to illustrate their spatial distribution in the vicinity of the site. Maps 
showing the extent of free product detected and concentrations of benzene, toiuene, 
ethylbenzene, total xylenes, methyl-tertiary-butyl ether (MTBE), and total polynuciear 
aromatic hydrocarbon (PAH) compounds are presented in Drawings 5.2 through 5.8 
respectively. Drawings 5.2, 5.3, 5.4, 5.5, 5.6 and 5.7 illustrate that the horizontal 
and vertical extent of free product, benzene, toiuene, ethylbenzene, total xyienes and 
MTBE has been defined by the sampling network. Similarly, Drawing 5.8 suggests 
that the horizontal and vertical extent of total PAH compounds within shallow ground 
water in the vicinity of the subject UST has also been defined adequately by the 
network. 

The distribution of of PAH compounds in groundwater shown in Drawing 5.8 
illustrates that the extent of PAH contamination has been defined to the north, south 
and west of the subject tank system, and to levels of 10’s of a ug/i, 300 feet 
downgradient of that tank system. 

Laboratory testing of the ground-water sample collected from MW-14 indicates the 
presence of total PAH compounds at a concentration of 5240 ug/L. MW-14 is located 
approximately 350 feet east of the leaking UST. Concentrations of only 14.6 ug/L 
were detected in MW-8. In light of these data and the fact that other potential 
contaminant sources have been identified downgradient of the subject site, it does not 
appear that the contamination found in MW-14 is solely a result of the TC-341 UST. 
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5.5 Vertical Gradient Determinations 

Ground water exhibits both horizontal and vertical components of flow within an 
aquifer. The hydraulic gradient is the difference in hydraulic head along a flow path 
divided by the distance between those points. The vertical component of the gradient 
may be either upward or downward within the aquifer. At the project site there are 
two well clusters which pair a shallow Type II monitoring well with a deeper Type Ill 
monitoring well. These well clusters are identified below: 

The vertical gradient is calculated by first determining the difference in the static 
water level elevations at each well. Second, the relative elevation of the middle of the 
screened interval is determined for each well. Finally, the difference in the static 
water-level elevations is divided by the difference in the midscreen elevations. This 
value is arbitrarily assigned a positive value if the ground water is moving vertically 
downward and a negative value if the ground water is moving vertically upward. 
Vertical gradients determined for the site and values used to calculate the gradient are 
summarized in Table 5.4. According the these data, the vertical gradient at both 
locations is downward. 

5.6 Rate of Contaminant Miaration 

The rate at which contaminants migrate through the subsurface is affected by several 
geohydrochemical processes including molecular diffusion, mechanical mixing, 
sorption-desorption, ion-exchange, hydrolysis and biodegradation. Because the 
resources involved in attempting to model the effects of these processes at the 
project site are significant, we have chosen to ,apply a relatively simple analytical 
technique (USEPA, 1985) with which to arrive at a conservative (greater than 
anticipated) estimate of contaminant migration rates at the site. The analytical 
technique takes into account only sorption-desorption of the contaminant constituent 
(expressed in terms of the “retardation factor”) and the average linear ground-water 
flow velocity at the site. 
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For purposes of these calculations, we used the average hydraulic conductivity of the 
surficial aquifer as determined by on-site recovery tests (1.5 feet/day), and the 
horiiontal hydraulic gradient determined to be approximately 0.006. If an effective 
porosity of 20% is assumed for the surficial aquifer, a seepage velocity of 
approximately 0.05 feet per day can be determined using Darcy’s Law. The - 
approximate rates of movement for petroleum compounds detected within the surficial 
aquifer would likely be slower than the ground-water seepage rate due to reasons 
discussed previously. Below is the expected range of contaminant movement rates 
at the site. 

It is important to note that these migration rates are only gross estimates and may 
vary considerably from actual field migration rates. 

6.0 QUALITY CONTROL PROCEDURES 

6.1 Eauioment Decontamination 

Quality control procedures for equipment handling and decontamination are detailed 
in the Workplan (Appendix A). Decontamination of the drilling equipment was 
performed at the wash rack located at Building FC200 and Building TC-341, where 
waste soil and water were collected and containerized on-site for subsequent proper 
disposal. 

6.2 Samole Collection and Shioment 

Details of quality control procedures for sample collection, handling and shipment are 
included in the CSA Workplan (Appendix A). To provide checks on the integrity and 
quality of the field sampling program performed at the project site, two quality control 
measures were employed. First, equipment rinse blanks were submitted to the 
laboratory for evaluation of procedures used to decontaminate the Teflon sampling 

. 
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bailers. Second, trip blanks were submitted to the laboratory during shipment of the 
monitoring well samples to perform checks on the integrity of the sample containers 
and ascertain whether contaminants may have entered the samples during transport 
to and from the job site. Laboratory quality controls included the use of lab blanks 
throughout the analytical procedures to check for laboratory induced contamination. 

Analysis of the rinse blank collected during the monitoring-well sampling for 
polynuclear aromatic hydrocarbon compounds did exhibit the presence of such 
compounds in excess of the laboratory detection limits. This result appears to be 
inconsequential however, because three of the five detected compounds were not 
detected in any other samples. Further, the two that were detected in samples from 
monitoring wells were one to two orders of magnitude greater in concentration than 
those detected in the rinse blank. It is likely that the rinse blank sample was 
contaminated by an external source during collection. Duplicate sample analysis 
produced results that were generally consistent. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

Based upon our assessment activities at the site, a spatial distribution of petroleum- 
hydrocarbon contamination at levels exceeding regulatory standards exists within 
ground water at the site. Preliminary recommendations describe additional activities 
that will be needed to meet remaining regulatory requirements. 

7.1 Overview and Obiectives of Soil and Ground-water Remediation 

7.1.1 Soil 

Results of this investigation indicate that the extent of vadose soil contamination has 
been defined and occurs within the immediate vicinity of the tank. Protection of 
public health and ground-water quality are the primary reasons for soil remediation at 
sites with elevated concentrations of TPH. As discussed in Section 3.0 of this report, 
the potential for exposure to contaminated soil at the project site is minimal as long 
as the subsurface remains undisturbed. However, guidelines for remediation of soil 
contaminated by petroleum have been established by the Groundwater Section of the 
Division of Environmental Management, DEHNR (1993). 
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I 
Within these guidelines, the Groundwater Section has set “action levels“ of 10 mg/Kg 

_ for soils contaminated with low boiling point hydrocarbons and 40 mg/Kg for soils 
contaminated with medium boiling point hydrocarbons in contact with ground water. 

I 
Where petroleum contaminated soil is not in contact with the shallow ground water 
and other, specific conditions apply, the final clean-up levels for site soils may range 
up to 300 mg/Kg and 1200 mg/Kg for low and medium boiling point hydrocarbons 

I 
respectively. Because free product is present on the water table in the vicinity of the 
UST system, and because TPH was not detected in unsaturated soils at the remaining 
boring/monitoring well locations, completion of a Site Sensitivity Evaluation was not 

I 
required. Therefore, the objectives for remediation of contaminated soil at the project 
site should focus on 1) eliminating the adsorbed hydrocarbons as an ongoing source 
of ground-water contamination through leaching and desorption and 2) complying with 
NCDEHNR guidelines which require remediation of all soil containing petroleum 
hydrocarbons in excess of DEM action levels. 

7.1.2 Ground Water 

I 

The results of this investigation indicate that ground water flows primarily to the east 
and that contamination has occurred in mainly the upper portion of the surficial 
aquifer. 

.l The necessity of remediation efforts designed to restore ground-water quality is often 
not easily quantified. The decision ultimately rests upon regulatory requirements, the 

I. 

J 

measured and/or perceived present and future utility of the ground-water resource, the 
risks associated with the potential exposure to the contaminants, and the availability 
of resources with which to implement and operate a ground-water restoration project. 

I ’ 
Obviously, remediation is warranted in a situation where the risk to public health or 
welfare is unavoidable and unacceptable as a result of exposure to ground-water 
contaminants. As indicated in Section 3.0 and Table 3.1 of this report, present 

1 
exposure to ground-water contaminants in the vicinity of the project site is considered 

I:, unlikely. 

With respect to regulatory requirements, the North Carolina Environmental 
Management Commission (EMC) has adopted maximum allowable concentrations for 
contaminant constituents in ground water. The maximum regulatory concentration 
for compounds detected in ground water beneath the site are included in Table 5.3. 
For compounds which do not have a numerical standard, a petition may be filed with 

. 

18 

4 



Draft Leaking Underground Storage Tank 
Site Assessment Report 

Building TC-34i 
MCB, Camp Lejeune, North Carolina 

the North Carolina Division of Environmental Management (DEM) in order to establish 
such a standard. Otherwise, a maximum allowable concentration for the compound 
not listed is equal to its laboratory detection limit. As indicted in Table 5.3, Law 
Engineering has documented the occurrence of several constituents at levels which 
exceed the maximum allowable concentrations for at the project site. 

At sites where ground-water standards have been exceeded, rules adopted by the 
EMC and enforced by DEM require that a corrective action plan for the restoration of 
ground-water quality be prepared. The feasibility and justification for alternative 
remedial options ranging from natural attenuation (no action) to active remediation are 
addressed in the corrective action plan with the addition of limited confirmation 
sampling. This comprehensive site assessment will provide the data needed for 
preparation of such a plan. 

7.2 Conclusions 

Based upon the results of our investigation, petroleum related contamination is present 
within soils and ground water within the area of investigation. The majority of soil 
contamination appears to occur within the immediate vicinity of the UST subject 
system. Ground-water contamination was detected primarily in the upper portion of 
the surficial aquifer. 

The extent of benzene, ethylbenzene, toluene, total xylenes, methyl-tertiary-butyl 
ether and polynuclear aromatic hydrocarbons within site ground water has been 
adequately defined by the sampling network used in this study. Elevated 
concentrations of PAH compounds at the furthest downgradient well location suggest 
that other petroleum sources located east of TC-341 have contributed petroleum 
compounds to the shallow ground water in that area. 

Results of this assessment suggest that the majority of soil and ground-water 
contamination originating from the tank system at Building TC-341 has been 
adequately defined for the purposes of preparing a Corrective Action Plan. 
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7.3 Recommendations 

Based on our assessment of the subject site, soil and ground water both indicated the 
presence of compounds characteristic of fuel oii that leaked from the UST system at 
TC-341 and possibly gasoline or Jet fuel from the petroleum source located east of 
TC-341. The presence of free product in ground-water coupled with elevated 
concentrations of petroleum constituents requires additional measures to satisfy 
groundwater requirements set forth by the state. 

Our recommendations are as follows: 

0 Initiate free product recovery activities in the vicinity of the TC-341 UST 
system. 

0 Provide a copy of this comprehensive site assessment to the State for their 
review and files. 

0 Perform additional investigation to determine the limits of soil and ground-water 
contamination to the east of Building TC-341. 

0 Begin preparation of a Corrective Action Plan. 

, 
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TABLE 2.1 
CONTAMINANT SOURCE INVENTORY 

SITE ASSESSMENT REPORT 
BUILDING TC-341 

MARINE CORPS AIR STATION 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 475-09183-01 

a!’ : 
. 

SOURCE ID NO. PRODUCT TYPE INSTALLATION SIZE OF TANK (GAL.) STATUS 
DATE 

TC-341 TANK 

TC341 TANK 
FUEL SUPPLY LINE 

BUILDING NO. TC-480 

NUMBER 6 HEATING OIL 1941 

NUMBER 6 HEATING OIL 1941 

NUMBER 2 FUEL OIL 1976 

UNKNOWN 

6” DIAMETER 

550 GALLON UST 

ABANDONEE 
IN PLACE 

c 
ABANDONED& 

IN PLACE 

ACTIVE 
Lu 

BUILDING NO. TC-474 WASTE OIL 1946 550 GALLON ABANDONEC 

FUEL TANK FARM GASOLINE, DIESEL, KEROSENE 1940’S 5-l 5,000 GALLON ACTIVE 
TANKS 

GAS STATION GASOLINE, DIESEL UNKNOWN UNKNOWN DEMOLISHED 
BUILDING 341 

NOTE: 

Underground lines associated with these tanks, the fuel farm above ground tanks, and the oil-water separator 
located southeast of the fuel farm are also potential contaminant sources. 
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USGS WELL NO. MCB WELL 
NO. 

TABLE 3.1 
WELL INVENTORY SUMMARY 
SITE ASSESSMENT REPORT 

BUILDING TC-341 
MARINE CORPS AIR STATION 

CAMP LEJEUNE, NORTH CAROLINA 
LAW ENGINEERING JOB NO. 475-09183-01 

TOTAL WELL SCREENED CASING 
DEPTH (FT) INTERVAL DIAMETER 

(F-U (INCH) 

,5 ! 

APPROXIMATE WELL USAGE 
DISTANCE 

FROM BUILDING 
TC-341 

(F-U 

3444070772728.1 

3444050772728.1 

3443560772727.1 
(OPEN HOLE) SUPPLY 

3444250772707.1 T-15 477.0’ OPEN TEST __ 1000.0’ WATER 
HOLE SUPPLY 

-- Not Available 

- --- 



TABLE 3.2 
SUMMARY OF EXPOSURE PATHWAYS 

SITE ASSESSMENT REPORT 
BUILDING TC-341 

MARINE CORPS AIR STATION 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 475-09183-01 

CONTAMINATED INGESTION INGESTION INHALATION 
MEDIUM (EATING) (DRINKING) 

Free Product 1 NA 1 Exposure Unlikely (1 I 1 NA 

Soil 

Ground Water 

Contingent Exposure (2) 

Exposure Unlikely (3) 

NA 

Exposure Unlikely (3) 

NA 

,NA 

Surface Water 

Vapor 

Exposure Unlikely (4) 

NA 

Exposure Likely (4) 

NA 

NA 

Exposure Unlikely (5) 

ADSORPTION 

Exposure Unlikely (1) 

Contingent Exposure (2) 

Exposure Unlikely (3) 

Exposure Likely (4) 

NA 

NOTES: 

r”l: 
Not Applicable 
Free product detected in surficial waters; water supply wells draw from Castle Hayne aquifer. 

12) Potential for exposure only if subsurface below approximately 1 .O foot BLS is disturbed. 

(3) Via use of MCAS water supply lines that extend through the project area for drinking, cooking and bathing. 

141 Preliminary ground-water sampling results indicated that petroleum constituents may extend to Brinson Creek that may carry constituents to the New River. 

(51 Limited assessment indicates sunsurface vaults, manways, or other exposure routes in vicinity of known soil/product contamination. 



‘-. 

SAMPLE 
LOCATION 

I.D. # 

SITE ASSESSMENT REPORT 
BUILDING TC-341 

MARINE CORPS AIR STATION 
CAMP LWEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 475-09183-01 

SAMPLE PID 
DEPTH In.1 READING (PPM) 

SAMPLE SELECTED FOR 
LABORATORY ANALYSIS 

MW-4 SSl O.O’-1.5’ ND 4 

MW-4 SS2 3.5’-5.0 ND d 

MW-4 SS3 8.5’-10.0’ ND 
I I 

MW-4 ss4 13.5’-15.0’ ND 

MW-5 SSl o.o’-1.5’ ND 

MW-5 SS2 3.5’-5.0’ ND 

MW-5 SS3 8.5.-l 0.0’ ND 

MW-5 SS4 13.5’-15.0 ND 

MW-6 SSl O.O’-1.5’ ND 

MW-7 SS2 3.5’-5.0 ND 

MW-7 SS3 8.5’-10.0’ ND 

MW-7 554 13.5.-l 5.0’ ND 

MW-8 SSl O.O’-1.5’ I ND 4 

MW-8 ss2 3.5’-5.0’ ND 4 
I I I 

MW-0 SS3 8.5,-l 0.0’ ND 

MW-8 ss4 13.5’-15.0’ ND 

MW-9 ss4 I 13.5’-15.0’ I ND I 

ND None Detected 



t - 
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MW-13 SSl 

MW-13 SS2 3.5’-5.0’ ND 4 

MW-13 SS3 8.5’-10.0’ ND d 

II MW-13 SS4 13.5’-15.0’ ND 
I 1 I 

MW-14 SSl O.O’-1.5’ ND 4 

MW-14 ss2 3.5’-5.0 40 ti 

MW-14 SS3 8.5*-l 0.0 40 4 

MW-14. SS4 13.5’-15.0 32 I 

‘1 
MW-15 SSl O.O’-1.5’ ND */ 

MW-15 SS2 3.5’-5.0’ 42 d 

MW-15 SS3 8.5’-10.0’ 60 4 

ND None Detected 



-w 



TABLE 4.3 (k,ge 1 of 2) 
SUMMARY OF LABORATORY ANALYTICAL RESULTS 

SOIL SAMPLES 
SITE ASSESSMENT REPORT 

BUILDING TC-341 
MARINE CORPS AIR STATION 

CAMP LEJEUNE, NORTH CAROLINA 
LAW ENGINEERING JOB NO. 475-09183-01 

SAMPLE 
LOCATION 

LABORATORY RESULTS 

MW-4 SSl o.o’-1.6’ 

MW-4 SS2 3.5’~5.0’ 

TPH- 
GASOLINE 

(mg/Kg) 

ND 

ND 

TPH- 
DIESEL 
fmg/Kg) 

ND 

ND 

TPH- 
OIL & GREASE 

fmg/Kgl 

__ 

_- 

MW-5 SSl o.o’-1.5’ ND ND __ 

MW-6 SS2 3.5’-5.0 ND ND _- 

MW-6 SSl O.O’-1.5’ ND ND __ 

MW-6 ss2 3.5’-5.0 ND ND __ 

MW-7 SSl 0.0’.1.5’ ND ND _- 

MW-7 SS2 3.5’-5.0 ND ND _- 

MW-8 SSl O-O’-1.5’ ND ND _. 

MW-8 ss2 3.5’.5.0 ND NO __ 

I I 
MW-9 SSl o.o’-1.6’ ND ND w. 

MW-9 ss2 3.5’-5.0’ ND ND __ 

MW-10 SS1 0.0’.1.5’ ND 

MW-10 SS2 3.5’-5.0’ ND 

MW-10 SS2’ 3.5’-5.0’ ND ND -_ 

MW-11 SSl O.O’-1.5’ ND 11 -_ 

MW-11 SS2 3.5’-5.0 ND ND -. 

MW-11 SS3 8.5’-10.0’ . . -- ND 

MW-12 SSl o.o’-1.5’ ND ND ND 

__ _- __ 

-_ __ __ 

__ __ __ 

-_ - -  v- 

__ __ __ 

__ _- - -  

__ __ _- 

__ - -  __ 

_- _- __ 

_- __ __ 

-- _- __ 

__ .- -_ 

__ __ . . 

__ _- . . 

400 NF 6.52 

__ __ _- 

__ NF -_ 

ND Not detected; see laboratory reports for applicable detection limit 
NF No Flash 
-- Not analyzed 

l Duplicate Sample 
Shaded Area = Concantratlons detected above NC soil remediatlon guldelines 

NC Action Level for: 
Low Boiling Point Hydrocarbons (Gasoline) = 10 mg/Kg 
Medium Boiling Point Hydrocarbons (Diesel) = 40 mg/Kg 
High Boiling Point Hydrocarbons (Oil & Grease) = 250 mg/Kg 
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TABLE J ye 2 of 2) 
SUMMARY OF LABORATORY ANALYTICAL RESULTS 

SOIL SAMPLES 
SITE ASSESSMENT REPORT 

BUILDING TC-341 
MARINE CORPS AIR STATION 

CAMP LEJEUNE, NORTH CAROLINA 
LAW ENGINEERING JOB NO. 47509183-01 

SAMPLE 
LOCATION 

OIL 51 GREASE 

ND Not detected; see laboratory reports for applicable detection limit 
NF No Flash . 

, Not analyzed 
Duplicate Sample 

jheded Area - Concentrations detected above NC soil remediatlon guidelines 

NC Action Level for: 
Low Boiling Point Hydrocarbons (Gasoline) = 10 mQ/KQ 

Medium Boiling Point Hydrocarbons (Diesel) - 40 mQ/KQ 

High Boiling Point Hydrocarbons (Oil 81 Grease) = 250 mQ/KQ 



TABLE 5.1 
SUMMARY OF MONITORING WELL DEVELOPMENT 

,* %< SITE ASSESSMENT REPORT 
BUILDING TC-341 

MARINE CORPS AIR STATION 
CAMP LWEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 475-09183-01 

MONITORING WELL FINAL TURBIDITY APPROXIMATE VOLUME 
IDENTIFICATION NO. (SUBJECTIVE)* OF WATER REMOVED 

NOTES: 

+ (1) Clear; (2) Slight; (3) Moderate; (4) High 
l l Existing Wells 
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TABLE 5.2 
SUMMARY OF ON-SITE/OFF-SITE LABORATORY DISTRIBUTION 

GROUND WATER SAMPLES (MONITORING WELLS) 
BUILDING TC-341 

MARINE CORPS AIR STATION 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 475-09183-01 

I ANALYSIS 

EPA Method EPA Method EPA Method EPA Methot 
6010 602 610 7470 

MW-1 I 0 I X I X I 0 

MW-6 X 0 

MW-9 0 

MW-11 X 

MW-12 X 

X = Sample analyzed at On-site laboratory 
0 = Sample analyzed at Off-site laboratory 

3 



= .._-... 

. 
TABLE 6.3 (Pago 1 of 3) 

SUMMARY OF LABORATORY ANALYTICAL RESULTS 
GROUND WATER SAMPLES IMONITORING WELLS] 

BUILDING TC-341 
MARINE CORPS AIR STATION 

CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 476-09183-01 

PARAMETER WELL t MW-1 MW-2 MW-3 MW-4 MW-B MW-6 MW-7** N.C. GRDUNOWATER 

STANDARDS 
SCREENED INTERVAL (FT.1 19.0” 20.0” 19.6” 39-13.0 3.0’-13.0 3.0’.13.0 3.0’-13.0 

,:’ 

DATE SAMPLED 3/22/94 3/22l94 3/22l94 3/l 6194 3122194 3122194 3116194 

PYrene 

NO ND ND ND NO ND NO ND 210 

NO ND NO NO NO . 

All results are ugll 
Shaded Area - Concentrations drteoted above NC groundwater standards 
. Maximun detectlon limit Is equal to laboratory detectlon limit 

l * Split Sample; 610 analYsis for sample done by both on-site andoff-site laboratories 
NO Not Detected; see laboratory report8 for applicable detection limits 
.- Sample not analyzed for this parameter 
NA Not Analned; MTBE is not included In on-site laboratorv EPA 602 analvsis 

NOTES: 
’ Indicates existing well depth 



.  TABLE 6.3 (Page 2 of 3) 
SUMMARY OF LABORATORY ANALYTICAL RESULTS 

GROUND WATER SAMPLES (MONITORING WELLS) 
BUILDING TC-341 

MARINE CORPS AIR STATION 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 47609193-01 

PARAMETER WELL x MW-9 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 N.C. GROUNDWATER 
STANDARDS 

SCREENED INTERVAL (FT.1 3.9-13.0 27.9’-32.0 3.0’.13.0 3.9-13.0 3.9-13.0 3.9-13.0 3.0’.13.0 

DAT6 SAMPLED 3/22l94 3/22l94 3/l 6194 3/22l94 3/22/94 3122l94 3/2Y94 ,,I’ 

All results are up/l NOTES: 

Shaded Area = Concentrations detected above NC groundwater standards ’ Indicates existing well depth 
. Maximun detection limit is equal to laboratory detectlon limit 
l * 

c 

Split Sampld; 810 analysia for sample done by both on-site and off-site laboratories , 
’ Not Detected; aee laboratory report8 for applicabla detection limits 

‘kA 
Sample not enalyzed for thia peramater 
Not Analned; MTBE ir not included In on-site laboratory EPA 602 analysis 

C’ 4 I 



SUMMARY OF LABORATORY ANALYTICAL RESULTS 
GROUND WATER SAMPLES (MONITORING WELLS) 

BUILDING TC-341 
MARINE CORPS AIR STATION 

CAMP LEJEUNE. NORTH CAROLINA 

PARAMETER RINSE BLANK TRIP BLANK N.C. GROUNDWATER 

All results are ugll 
Shaded Afro = Concentrrtlonr detected above NC groundwater standards 
. Maxlmun detection limit is equal to Ieborstory detection limit 
l * Split Sample; 810 rnalysis for semple done by both on-site end off-site laboratories 
ND Not Detected; see Ieborrtory reports for applicable detsctlon limits 
__ Sample not analyzed for this parrmater 
NA Not Analyzed; MTBE it not included in on-site laboratory EPA 602 analysis 

NOTES: 
’ Indicates existing wall depth 
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TABLE 5.4 
SUMMARY OF VERTICAL HYDRAULIC GRADIENT DETERMINATIONS 

SITE ASSESSMENT REPORT 
BUILDING TC-341 

MARINE CORPS AIR STATION 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 475-09183-01 

TOCE (ft.) 

Approx. Mid-Screen Depth (ft.1 

Approx. Mid-Screen Elevation (ft.1 

SWLE (ft.) 

A6wLE (ft.) 

AMid-Screen Elevation (ft.) 

Vertical Gradient 

MW-10 

19.31 

8.00 

11.31 

12.48 

WELL PAIR 

MW-9 MW-14 MW-15 

19.36 16.31 16.20 

29.50 8.00 27.50 

-10.14 8.31 -11.30 

12.04 10.79 10.51 

NOTES: 

TOCE Top of Casing Elevation 
SWLE Static Water Level Elevation 
Negative gradient indicates upward movement 
Positive gradient indicates downward movement 
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MIS DRAklNG IS ONLY INTENDED TO SHOW 
THE APPROXIMATE LOCATION OF SUBSURFACE 
UTIUTlES. THE ACTUAL LOCATlON MAY DIFFER 

1 I! 

FROM THIS DRAWING. ALL unum3 wL t3E 
MARKED AND CLEARED BY BASE PERSONNEL 
PRIOR TO INITIATING DRILLING OPERATIONS. 
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el TRANSFORMERS REFERENCE: JAMES E. STEWART AND ASSOC.;SHT l&2 OF 2:9/13)91:USGS JACKSONVlLLE S0UTH.N.C. J 3 
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NOTES: 
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NOTES: 

5. ‘IHE MONITORING WLS, AND THE CORNERS 
OF BUILOING TC 541 AND TC 542 kERE THE ONLY 
POINTS LOCATE0 IN 7nE FIELD BY THIS SURVEY. ALL OTHER 
LOCATIONS HERE TAKEN FROM THE ABOM REFERENCED 
FILE. AND MAY OR MAY NOT BE SHOW CORRECTLY. 

8 MW-1 t~~gH~l$44;AW ENGINEERING I-TPE II MONITORING WELL 

A MW-S LOCAllON Cf LAW ENGINEERING TYPE Ill MONITORING WZLL 
(MARCH 1994) 

II 
m  MW-3 LOCAlloN DF ATEC WELL 

w WW-1 LOCATION OF PRE-EXISTING MONITORING WELL 

t- DIRECTIDN OF SHALLOW GRWNDWATER FLOW 

-8-g CHAINUNKFENE 

- WATER TABLE ELEVATION CONTOUR (3-30-94) 

blpTT: NUMBERS BESIDE bUJ.S ARE GRCUND-WATER ELEVATttXJS 
MEASURED ON 3/30/94. FREE PRODUCT WAS DETECTED IN 
YEUS UW-2 AND MW-1. MEREFORE WATER TABLE 
ELEVAllONS ARE NOT SHOWN FOR TnEsE hl3~~. 

GRAPHIC SCALE - IN FEET 
1 

50 25 0 50 100 

FOURTH STREET 

!~~~~~: 

REFERENCE: McKlM 61 CREED DWG NO S.1.1.2.037 
, 



NORTH 

P 

THIRD STREET 

EMW-1 n 

@UW-6 2’ 

NOTES: 

1. KRnCAL OANM IS BASED ON EXlSnNG NCGS UDNUMENT 
STAFF HOTH AN GIMN ELEVATION OF 19.21 FEET. 

2 ALL ELEVATIONS ON MONITORING WELLS WERE TAKEN 
AT ME TOP OF ME PVC CASING 

3. HDRlZC+dTAL DANM BASED ON NCGS MONUMENTS 
*STAFF’ AND ‘WASHER?. 

4. AU LocAnoNs Df BUILDING. STREETS. MD PARKING AREA 
WERE TAXEN FfKlM A CAMP LEJEUNE BASE MAP AUTDCAD.DWG 
$E$UPPUED BY LAW ENGINEERING UNLESS OlUERbUSE 

5. HE UiKllTCRlNG &ELLS, AND THE CORNERS 
Of GUILUNG TC 341 AND TC 542 YKRE THC ONLY 
PCiNTS LOCATED IN THE FIELD BY MIS SURVEY. ALL OTHER 
LOCNl0N.S HERE TAKEN FROM THE ABOM REFERENCED 
FILE, AND MAY OR MAY. NOT BE SHOWN CORRECTLY. 

MW-14 

!  “W-15 
@MW-7 

@Mm6 

LEGEND 

8 MW-1 LOCATION OF LAW ENClNEERlNG I-WE II MONITDRINC bELL 
(MARCH 1994) 

II 
A MW-9 LOCATION OF LAW ENCiNEERlNG MIE Ill MONITORING WELL 

(MAJ?c+l 19lT4) 

m  MW-3 LOCATION DF ATEC WELL 

m  WW-1 LOCAlM OF PRE-EXISTING HGNITORING KLL 

GRAPHIC SCALE - IN FEET 

50 25 0 50 100 

LAW- ENGINEERING. 
RALEIGH, NORTH CAROLINA 

al4z.m 
II 

APPROXIMATE EXTENT OF FREE PRODUCT JOATE: APRIL 1994 
I 

FOURTH STREET 

HEP.lIN(: PI ANT RIM nlNl DFT CHECK: SCALE: 1’=50 . . . . . - . - . . . . . --...w,.. G TC341’ 
CAMI P LEJEUNE, NORTH CAROLINA. WC CHECK: JOB: 475-09183-01 
CONTRACT N6 2470-93-O-4020 

APPROVAL: DWG: 5.2 I 
1 REFERENCE: McKlM & CREED OWG NO S.1.1.2.057 



THIRD STREET 

EMW-1 n 

MW-13 
@@ 

I- 
/,- \ ,!’ 

F ‘OURTH STREET 

@W-7 
10.61 

NOTES: 

F&4 
MW-15 
ml 

[I 

1. KRllChl DANU IS BASEC CN EXls’TlNG NCGS MONUMENT 
STAFF Wlli AN UVEN ELEVATION OF 19.21 FEET. 

2. ILL mAnw3 0~ MONITORING ws :WERE Thm 
AT THE TOP OF THE PVC CASING. : 

3. HORIZONTAL OATUM BASEO ON NCGS MONUMENTS 
‘STAFF AND l WhS%llF.~. 

4. ALL LOCAnONS Of EUILOING. STREETS. hND PARKING AREA 
kERE ThKfN FROM A CAMP LfJfUNE BASE MAP AUTOCAO.DWG 
;~LEPPLlED BY lAW ENUNffRlNG UNLESS OTHfRBtSf 

5. THE MiNITORlNG rmcs. hN0 THE COfUffRS 
Of BUllDING TC 341 ‘AND TC 342 wERE THE OlJLY 
PMM’S LOCAl’fo IN THE FIELD BY THIS SURMY. AU OTHER 
LOCAnONS WERE TAKfN FROM THE ABOVE REFERENCED 
FILE. AND MAY OR MAY NOT BE SHOWN CORRECTLY. 

8 MW-1 LOCATION OF LAW WGlNEERlNG TYPE II MONITORING WELL 
(MARCH 1994) 

A MW-9 L’JChTlCN OF LAW ENUNffRlNG TYPE III MONITORING WELL 
(MARCH 1994) 

6 MW-3 LOCAnON OF ATEC WELL 

n fMW-1 LOCAnON of ME-EXtSllNC MONITORING VrEU 

@I .NC+MTECT ABOM LABORATORY OUANTITATION UMITS 

@I NOT ANALYZfD DURING IAW ENGINEERING COHPRMENSIM 
SJTf ASXSSMENT 

10.61 CONCENIRAIION Cf TOTAL BENZENE (up/L) 

NOTE 
1s~ NCAC 2L STANDARD FOR BENZENE EQUALS 1 UP/L 

GRAPHIC SCALE - IN FEET 

LAW ENGINEERING 
RALEIGH, NORTH CAROLINA 

daluJD7 

mmNE CONCENTRATIONS (WATER) DATEz APRIL 1994 

J 
HEATING PLANT BUILDING k341 

CAMP LEJEUNE, NORTH CAROLINA 
CONTRACT N62470-93-D-4020 

REFERENCE: McKlM k CREED DWG NO S.1.1.2.057 



THIRD STREET 

e N-12 
B 

EMW-1 H 

Mw-114 
Gill 

euw-7 

ISI 

EL4 
dW-15 

El 

, 

LAW ENGINEERING 
RALEIGH, NORTH CAROLINA 

rtavlo 

NORTH 

I 

NOTES: 

1. KRllCAL DANM IS BASE0 ON EKlSkG NCGS MCWUENT 
STAFF mi AN ova mvAnc+d OF 19j21 FEET. 

2 ALL ELEVATIONS ON UONITOUIffi HQLS MRE TAKEN 
AT THE TOf’ Of THE PVC CASING. 

3. HORIZONTAL DANM BASED ON NCGS MONUYWTS 
‘STAFF’ AN0 ‘WmETn?. 

4. AU LOCAllOt. Cf OUWING. STREETS, AN0 PARKING AREA 
WIRE TAKEN FRW A CAMP LEJNNE BASE UAP AUTOCAGDWG 
FILE SUPPIJED BY UW ENUNERINC UNLESS OTHERWSE 
NOTED. 

5. THE UONlTORlNC WLLS, AN0 THE CORNERS 
OF BUlLDING TC J4t AND TC 342 WERE Rif ONLY 
PaNIS LOCATEG IN ME REM BY THIS SURbEY. AU OTHER 
LOCAlloNS WERE TAKEN FROM THE AGOM REFERENCED 
FILE. AND MAY OR MAY NOT BE SHOHN CORRECRY. 

8 UW-1 ~u@?A&~,9~+)LAW ENUNEERING TYPE Ii MONlTORlNG MU 

A UW-9 LOCAnON Oc UW ENGINEERING ~TJE III MONITORING bya. 
(MARCH 1994) 

6 MW-3 LOCATION OF AlEC WELL 

n WW-1 LOCATION Of PRE-EMSTING MONITORING WRL 

m  NON-DETECT ABOK LABORATORY (XIANllTATlCN UUlTS 

El $0; ~~WLWUMNG LAW ENGINEERING COMPREHENYM 

fiTzJ CONCENTRATION GF TOTAL TOLUWE (up/t) 
NOTE 
15A NCAC 2L STANDAl? FOR TOldfINE 

EOUALS ‘-%#&,C SCALE - IN FEET 

50 25 0 50 100 

FOURTH STREET L 
POLUENE CONCENTRAnONS (WA ItK) 

HEATING PLANT BUILDING TC341 
CAMP LEJEUNE, NORTH CAROLINA 
CONTRACT N62470-93-D-4020 

-1 * * ! ‘~1~~+,. .: 
..:. ‘,,.” *. :. .r-6.. L) pG%l :NCE: McKlM & CREED OWG NO S.1.1.2.037 

‘( 



THIRD STREET 

FORMER MESS 
HALL IJST 

b 

I I II I LAW ENGINEERING 

%i6 

EMW-1 n 

MW-13 
pixJ@ 

@Ei’ 

NORTH 

NOTES: 

1. bmnc~ DATUM IS BASED ON ExlSllNC NCGS MONUMENT 
SlAfF &llH AN G&EN ELEVAnCN OF 19.21 FEET. 

2. AU ELEVATIONS ON WDtmfilNC yi9.LS vmE TAKEN 
AT ME TOP OF 1HE PM: CASING. 

3. HCUIZONTN DANY BASED ON N&S A~NUMENTS 
‘STAFF’ AND ‘WAMEl-lE=. 

4. ML LOCATlONS Cf BUILDING. STREETS, AND PARKING AREA 
mRE TAKEN FROM A CAMP LEJEUNE EASE MAP AUTOCAD.DWC 
fllf SUPPUED BY LAW ENCWEERIN~ UNLESS OTHERYnSE 
NOTELl. 

5. THE MONITORING hELLS, AND THE CORNERS 
OF BUILDING TC 341 AND TC 342 hZRE THE ONLY 
POlNTS LoCAlED IN THE FlELD BY THIS SURKY. AU OTHER 
LCcAn0tds WERE TAKEN FRou nip ~t3ovE RE~ENCEO 
FILE. AU0 MAY OR MAY NOT BE SHOW CORRECRY. 

LEGEND 

8 MW-1 LOCAnoN OF LAW ENGINEERING TYPE II MONITORING WELL 
(MARCH 1994) 

A MW-9 LOCATloN OF LAW ENGINEERING TYPE Ill MONITORING wELI 
(MARCH 1994) 

q MW-S LOCAnON Cf ATEC Wml. 

m  EMW-1 LOCATION OF PRE-EXlSPNG MONITORING hELL 

rim NON-DETECT ABOVE LA9ORATORY CUANTITATION LIMITS 

m  NOT ANALYZED DUMNG LAW MCJNEERING COMPREHENSIM 
SITE ASSESSMENT 

111.61 CDNCENTNAllOt4 OF TOTAL ETHYL BENZENE (up/L) 

NOTE: 
ISA NCAC 2L STANDARD FOR mn emzrw 
EWAl.9 39 ug/L 

50 25 0 50 100 

ETHYL BENZENE coNcmmAnotd (WATER) 

FOURTH STREET 

1 REFERENCE: .McKIM & CREED DWG NO S.1.1.2.057 



THIRD STREET 

FORMER MESS 
HALL us1 

\ 

p 
a W-I 

w-12 
Ill 

uw-110 
lia I 

%r I . 
; 

,:’ FOURTH STREET 

m 
uw-14 

MW-15 
ml 

7 

NORTH 

NOTES: 

I. MAnCAl DAlUhl IS BASED DN Ext 
‘E 

NC NCG!T MONUMENT 
SlpF WH AN aMN ELEvAnoN.: 19.21 FEET. 

2. A 
Y  

ELEVAllONS ON MONtTORtNG %EU$ M3tE TAKEN 
A THE TOP Cf MEPVC CASING. 

3. H l?XWAL DATUU BASED ON NC’% MONUMENTS 
%VF= AND ‘WASHEt-tl? 

4. ALL LOCAltONS OF GtJlLDttiG. STREETS, AND PARKING AREA 
WE TAKEN FROM A CAMP LEaJUNE BASE MAP AUTOCAD.DWG 
FILE SUPWED BY LAW ENGtNEERtNG UNLESS OTnERmSE 
NOTED. 

5. niE M~+~~ToKING mu, MD mE ccftms 
BUltDlNG TC 341 AND TC 342 yyEI(E THE ONLY 

LOCATED IN lHE RELG BY THtS SURMX AU OTHER 
TtCNS HERE TAKEN FROM THE ABOVE REFERENCED 

, AND MAY OR MAY NOT BE SHOYm CC#?REClLY. 

LEGEND 

8 MW-1 LOCATION OF LAW ENGtNEERlNG l-‘tPE II MONITORING WELL 
(MARCH 1994) 

A MW-9 LOCATION OF UW ENQNEERtNG TYPE tit MONtTORlNG WEU 
( (MARCH 1994) 

m  MW-3 LOCATtON OF ATEC VnELL 

n EJAW-1 LOCATtON OF PRE-EXISTING MONtTORlNG mL 

ml NON-DETXZT MO’& tAGoRATORY CUANTtTATtON UMITS 

m NOT ANALYZED DUfflNG UW RJUNEERING COMPRMENSM 
StlE ASSESSMENT 

11*.61 ;TgNlRATtON OF TOTAL X-ES (ug/L) 
. 

15A NCAC ZL STANDARD FOR TOTAL XYLENES 
ECUALS 550 ug/l 

GRAPHIC SCALE - IN FEET 

50 25 0 50 100 

LAW FNGINEERING 
RALEIGH, NORTH CAROLINA 

.wunr 

REFERENCE: t&KIM & CREED DWG NO S.1.1.2.037 

c 



NORTH 

NOTES: 

THIRD STREET 
I l- 

EMW-1 n 

MW-13 

El 
0 

‘ORMER MESS 
(ALL UST 

\ 

Q$MW-7 

m  

MW-QB MW-10 
@UW- 

ml El 
lm 

l-----T 
b %i’ i 

i LEGEND 

-I 
u 

v, 
2 
II 
m 
-I 

8 MW-1; LOCAIWN OF LhW ENGINEERING TYPE II UONITORORING KU 
(MARCH 1994) 

A UW-d LOCATION DF LAW fNGiHfERlNG TYPE 111 MONITORING MLI 
(MARCN 1994) 

H UIW-1 L0cxnoN OF Peuisnw MONITORING wLL 

ml NON-DETECTED ABOVE UBORATORY OUANllTATlON LIMITS 

Ia NOT ANALYZED DURING LAW ENUNEERINO COMPREHENSIM 
SITE ASSESsUENT 

m  CONENlRATlON OF TOTAL METE (uQ/L) 

NOTE: 
15A NCAC 21 STANDARD FOR MTBE EOUALS 200 ug/L E 

w-12 
El 

GRAPHIC SCALE - IN FEET 

50 25 0 50 100 

LAW ENGINEERING 
RALEIGH, NORTH CAROLINA 

MTBE CONCENTRATIONS (WATER) DATE: APRIL i994 

FOURTH STREET 
..* 

REFERENCE: McKlM k CREED VI -‘NO NO S.1.1.2.057 



I 
NORTH 

P 

THIRD STREET 

EMW-1 m 

NOTES: 

Q%lW-7 
LND/NIY 

-0-L 

---c-- 
Icc----- 

-##I-- 

#-----Mw-~~f,~--- 
--- 

------+--@g& 

5. THE MONlMRlNG WLLS. AND ME CORNERS 
OF BUILDING TC 341 AND TC 342 WERE THE ONLY 
PGiNlS LOCATED IN THE FIELD BY THIS SURKY. ALL OTHER 
LOCATIONS WERE TAKEN FROM THE AEOK REFERENCED 
FILE. AND MAY OR MAY NOT GE SHOHM CORRECTLY, 

8 HW-i LOCATION Of LAW ENClNEERMG TYPE 11 MONlTORlNG WELI 
(MARCH 1994) 

A MW-9 LOCAlloN OF LAW ENGlNEERlNG TYPE Ill MONITORING ML 
(MARCH $99’) 

@ WV-3 LOCATION Of AlEC NLL 

m  EMW-1 LOCATION OF PRE-EXISTING MONITORING YyELL 

ml ‘XWCEN~AlION NOT DETECTED ABOVE UBORATDRY 
OUANllTAmN LIMITS 

llmi3 NON-DETECT BY ON-SITE k OFF-SITE LABS 

&j CDNCWTRAllW Of TOTAL PAM (up/t) 

- - - - TOTAL PAH ISOPLETH (CONCENTRATIONS IN ugb) 

GRAPHJC SCALE - IN FEET 

so 2s 0 50 100 

LAW ENGINEERING 

I \ II TOTAl PAH l-!nNPFNTRATlnhlC fwrrca\ IIC 
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APPENDIX B 

SOIL TEST BORING RECORDS 



DEPTH 
m.1 

0. 

1. 

.O 

O- 

3. 5- 

8.. 5 
8.' 8- 
9.: 2 -' 

13.: 

15.t 

5- 

3 

Topsoil (medium to dark brown slightly silty fme 
\ SAND). (SM) -----------, 
il%&&-,l$.ii,si, f&;SAND. (SM) 

,. ‘-; 

Light tan with orange brown mottling clayey fine 
SAND to slightly clayey fme sand. (SC) 

\  

-tiih? &~&y;y~&~s~D~ (-)’ -  -  -  I  -  -  -  -  -  .  

\ Light gray slightly silty medium to coarse SAND. 
I 

lmu\ I -------------------------, 
Orange slightly silty medium to coarse SAND. 

-------------------_______ 
Medium to dark gray slighdy silty fme SAND. 
c&f\ 

- 

REMARKS: 

Boring tcmiaatcd at 15.0 feet. Type II 
nonitoting well installed upon boring completion. 

DESCRIPTION l PENETRATION - BLOWS/FOOT 

See Well Construction Records for details. 
*Weight of hammer 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

. . :_ 
-. . :- . .; 

t 

. . . :. .; .’ :. 

$ 

2 

$ 

& 
.: : 
& .’ :- . .: .’ :. .; 
.’ . :. .,- . . .’ :- .; . . _’ :- -4 . . .’ :. 
,.:.-, 

2 

- 

0- 10 20 30 40 60 80 100 

1 

- 

MW-4 
March 1, 1994 
475-09183-01 
TC-34 1 

PAGE 1 OF 1 



DEPTH 
(FT.1 

DESCRIPTION l PENETRATION - BLOWS/FOOT 

0.1 

1.l 

3.i 

8.f 

13.5 

14.5 
15.C 

0 

3 

5 . 

i 

1 

, 

Topsoil 

Dark brown slightly si@ fine SAND. (SM) 

,. ‘5; 

Light to medium gray clayey fine SAND. (SC) 

-------------------------- 
Light to medium gray clayey fme SAND. (SC) 

---------------- 
fine SAND. (SC) 

,Very dark gray slightly silty fine SAND. (SM) I 

3oring tcrmhatcd at 15.0 feet. Type II 
nonitoting well installed upon boring completion. 
See Well Construction Record for details. 

SEE KBY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

0 10 20 30 40 60 80 100 

16 

7 

16 

r 
w 

BORlNGNUMBER MW-5 
March 1, 1994 
475-09183-01 

II PROJECT 
PAGE 1 OF 1 

TC-34 1 



DEPTH 
(FT.1 

0.1 

I.( 

3-i 

8.1 

13.5 

15.C 

DESCRTPTION l PENETRATION - BLOWS/FOOT 

Topsoil. dark brown slightly silty fine SAND. 
\(SM) 
Brownish tan clayey fme SAND. (SC) 

-------------------------. 
Brownish tan to light gray clayey fme sand to 
silty clayey fme to medium SAND. (SC) 

Tan slightly clayey, 
SAND. (Sh4) 

silty fm to medium 

-----------------_ 
;&dark &i slightly silty fme SAND. (SM) 

REMARKS: 

Boring arminated at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Constntction Record for details. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVJZ 

60 80 1 .oo 

0 

t 

a 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

5 

16 

3 

MW-6 
March 1, 1994 
475-09183-01 
TC-34 1 

PAGE 1 OF 1 



i 
I 
I 
I 
t 
I 
1 
I 
.1 
. I 
I 
-. 
. . 1 
.I 
.J 
1 
_3 
I 
I 
I 

DEPTH 
m-4 

DESCRIPTION l PENETRATION - BLOWS/-FOOT 

0.0 
0.5 
1.0 

3.5 
4.0 

8.5 

9.8 

13.5 

15.0 

\Topsoii 
\Bmwnkh tan slightly clayey fine SAND. (SM) I 

Brownish ran fine sandy CLAY. (CL) 

I- -------------------------. 
-,Bmwnisb tan fme sandy CLAY. (CL) I 

Gmy and yellowish bmwn slightly silty fine to 
medium SAND. (SM) 

Brownish tan clayey tine SAND. (SC) 

Orange slightly silty fti to medium SAND. (SM) 

--------------------_ 
’ &b&brown slightly silty fme SAND. (SM) 

RINARKS: 

Boring terminated at 15.0 feet. Type II 
monitoring well instakd upon boring completion. 
See Well Constmction Rcconi for derails. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

0 10 20 30 40 60 80 100 

D - 

- 

- 

- 

- 

- 

- 

- 

‘BORING NUMBER MW-7 

DATE DRILLED March 1, 1994 

PROJECTNUMBER 475-09183-01 - 1 

PROJECT TC-34 1 

(PAGE 1 OF 1 



DEPTH 
m.1 

0.1 
0.: 

3.! 
4s 

a.: 
9: .- 

13.5 
14.0 
15.0 

DESCRIPTION 0 PENETRATION - BLOWS/FOOT 

,Topsoii 
Dark brown slightly silty fine SAND. (SM) 

,. ‘Y.. 

\GraY and olange slightly f= sandy CLAY. (CL) 
Light gray slightly silty fine SAND. (SM) 

Grayish brown slightly silty fine sandy CLAY. 
\KL) 1 
Dark gray to tan to black slightly silty fme SAND. 
GM) 

-----------------_-_-----. 
Grayish brown slightly silty fine to coarse SAND. 

REMARKS 1 

I 

ice Well 

3oting tcrminatul at 15.0 feet. Type II 
nonitoting well installed upon boring completion. 

Consttuction Rccotd for details. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS WED ABOVE 

0 10 20 30 40 60 80 loo 

l 

l 

0 

- 

- 

13 

15 

6 

10 

- 

- 
.s..............-.....:...............-.:.......:...:.......................................-................. 
:$~~&i&g.J@.~ . . . . . . . . . . . ..f.................. :.:.:.:.:.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-. 
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/ 

BORINGNUMBER 

I 
MW-8 

DATE DRILLED March I,1994 
PRaJEcTNuMBER 475-09183-01 
PROJECT TC-34 1 

(PAGE i 07 1 
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8.! 

18.5 

20.0 

23.5 

28.5 

30.0 

DESCRIFI’ION 

0 

l PENETRATION - BLOWS/FOOT 

10 20 30 40 60 80 100 
\Topsoil 

Medium to dark gny slightly silty fme SAND. 
(SW 

,. ‘;. 
----------------- 

BizggLy slightly silty fme SAND. (SM) 

----------------------- 
Light brownish ran silty fme to medium SAND. 
(SW 

----------------------- 
Very light gray slightly silty to silty fme SAND 

, JSM) with shell fragments. 
V;+ I&h; &+ :lGh?i;sity t; & &I; !%&b - - 
(SM) with shell fragments. 

--------------- 
Light&i zi&;y silty fme to very coarse SAND 
(SM) with shell fragments. 

------------------- 
Light imy slightly silty fine to coarse SAND (SM) 
witi sheUs/shel.l frawenn. 

28 

40 

Boring terminated at 30.0 feet. Type III 
monitoring well installed upon boring completion. 
See Well Construction Record for details. 
*Weight of hammer 

SEE KBY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 



DEPTH 
cET.1 

0.0 

3.5 

8.5 

13.5 

15.0 

DESCRIFI’ION l PENETRATION - BLOWS/FOOT 

10 20 30 40 60 
Tan and brown silty to slightly silty fine SAND. 
(SW 

. . ‘=; _ 
--------_---------------- 
YeUowish brown to tan silty to siigbtly silty fme 
SAND. (SM) B - - 

_---_______------------, 
iiangc brown silty fme to coatsc SAND (SMI 
uacc of pebbles. 

- 

- 

- 

Boring aminatal at 15.0 feet. Type II 
monitoring well installed upon bating c”mplct.ion. 
See Well Consmmion Recotd for dew>. 
*Weight of hammer 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

- 

- 

- 

f 
\ 

BORINGNUMBER Mw-IO 
DATE DRILLED March 3, 1994 
PROJECTNUMBER 475-09183-01 
PR- TC-34 1 
,PAGE 1 OF 1 I 



a.5 
9.2 

13.5 

14.3 
15.0 

DESCRIPTION N V 0 PENETRATION - BLOWS/FOOT 

0 10 20 30 40 60 80 

,Topsoil 
Tan uld dark brown silty to slightly silty ftne 
SAND. (SM) 

.I ‘f.2. 

Medium gray. yellowish brown and dark brown 
clayey fm SAND. (SC) 

-------------------------- 
, Tan aad dark brown slightly clayey fme SAND. 
\(SC) 

-- .- 
I 

Orange bxwnandcmslightly silty tosikyfme to 
very coatsc SAND. (SM) 

-------------------------- 
, Otange brown and tan slightly silty medium to 
\vcry coarse SAND. (SM) -------------a 
\%i{daz &&-b&&-slightly silty fine SAND. , 

Boring tmninated at 15.0 feet. Type II 
monitofing well insplled upon boring completion. 
See Well Consuuction Record for details. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVMTIONS USED ABOVE 
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DAT I PRO 
PRO 
PAG 

NG NUMRER MW-I 1 

E DRILLED March 4, 1994 rExTNuMRER 475-09183-01 1 ECT TC-34 1 

E 1 OF 1 



DEPTH 

0.1 
0.: 

3.i 

8.! 

13.5 

is.0 

80 
,Topsoil 
Black and dark tan slightly silty fine SAND. (SM) 

-------------------------. 
Medium to dark gray slightly silty fme SAND. 
cw 

-------------------------- 
Tan to.yellowish brown slightly silty to silty fine 
to coarse SAND. (SM) 

-------------------_ 
Dark&i aighdy silty tine SAND. (SM) 

Boring tmninatcd at 15.0 feet. Type II 
monitoring well installed upon bating completion. 
See Well Consmtction Record for details. 
*Weight of hammer 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 
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Mw-12 
March 7, 1994 
475-09183-01 
TC-341 

PAGE i OF i 
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DEPTH 
(FT.1 

1 

i, 

DE!XXPTION 0 PENETRATION - BLOWS/FOOT 

10 20 30 40 60 80 100 
,Ycllowisb brown slightly clayey fine SAND. (SC) 
Yellowish brown fine sandy CLAY. (CL) 

- 

- 

- 

- 

- 

- 

- 

- 

- 

3.: 

8.5 
9.c 
9.5 

13.5 

15.0 

i 

i 

I 
1, 

I 

-------------------- 
tan slightly silty fine to coarse SAND. 

-_---------------_ 
i&h; in; todark gtay slightly silty tine SAND. 

! :  :.-. . _: . 
L_ . . _’ 

ti 

‘. -. . 
t_ ;.:_. 

Boring terminated at 15.0 feet. TYpc II 
monitoring well indkd upon boring completion. 
See Well Consr~ction Record for d&k. 

SEE KEY SHEET FOR BXFLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

BORINGNUMBER I Mw-13 
DATE DRILLED March 7, 1994 
PROJECTNUMBER 475-09183-01 
PROJECT TC-34 1 



DEFI’H 
(ET.1 

0.a 

P:J 

8.5 

DESCRIPTION l PENETRATION - BLOWS/FOOT 

aaEm:T 10 203040 60 
- 

- 

- 

- 

- 

- 

- 

- 

- 

80 100 
Tomoil 

\  r  /  

Dark brown and tan slightly silty fme SAND. 
\(SM) I 
Yellowish brown f y  sandy CLAY. (CL) 

I. ‘_ . ------------- 
;(cllowish licz fine~i$kAY. (CL) / 
Yellowish brown and tan slinhtiv siltv fine SAND. 

-------------------------- 
Light gray to light brown slightly silty fine to 
coarse SAND. (SM) 

Boring terminated at 15.0 feet. ‘TLpe II 
monitoring well installed upon boring completion. 
See Well Consm~ction Record for details. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

BORINGNUMBER 

I 
MW-14 

\ 

DATE DRILLED March 8, 1994 
PROJECT NUMBER 475-09183-01 
PROJECT TC-34 1 
(PAGE i OF i I 
.......................................................................................................................................................... 

............................................... 
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DEPTH 
PT.1 

0.0 

5- 

3.! 
4.c 

8.5 

13.5 

18.5 
19.3 

23.5 

28.5 

30.0 

DESCRXFI’ION 0 PENETRATION - BLOWS/FOOT 

10 20 30 40 60 80 
,Topsoil 
Orange brown clayey fuK SAND. (SC) 

\Yellowish brown fmc sandy CLAY. (CL) ! 
Yellowish brown and tan slightly silty fine SAND. 
(SM) 

--------------- ----------- 
Light gray slightly silty fa to coarse SAND. 
(SW 

------------------ 
i&& brok;l slightly silty fuK SAND. (SM) 

. park gray slightly silty fme SAND. (SW ----------------, 
Light irny %&~~silty fine SAND (SM) with 
shell fragments. 

-----------__--------- 
iih; &y slightly silty fine to coarse SAND (SW 
with shell fragments. 

l__--------_____------ 

light &ay slightly silty fm to coarse SAND (SM) 
with shell fragments. / 

Boring terminated at 30.0 feet. Type III 
monitoring well installed upon boring completion. 
See Well Construction Record for details. 

SEE REY SHEET FOR EXFXANATION OF 
SYMBOLS AND ABBRJZVIATIONS USED ABOVE 
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‘BORINGNUMBER MW-15 
\ 

DATE DRILLED March 8, 1994 
PRCNECTNUMBER 475-09183-01 
PROJECT TC-341 

,PAGE 1 OF 1 



60 - .:; : ._::. :_ . .; a . . ,’ :. . .; .’ . 8 .-, / . . 2. / _’ . : : /’ .., . - .I .’ :. ..- : :: : ‘.:. :. . ..- 1 _:: :. ‘.:.‘. :. : ‘*:. :. . . . _’ :- .; .’ : 

,Gmel 
Tan and dark brown slightly silty fine SAND. 

/ 

(SW 

Tan sljghtly silty fine to coarse SAND. (SM) 

:::: 
‘.‘.‘.ff...,....+f..... . . . . . . . . . . . . . . . ..f........ 

5.. &ggpJ 
ii 
= 

7 
Boring terminated at 15.0 feet. lope II 
monitoting well installed upon boring completion. 
See well Constmction Record for details. 

- ,...n....- . 

itk# 
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MW-16 
March 8.1994 
475-09183XIl 
TC-34 1 

DATEDRIJLED 
PROJECTNUMBER 
PROJECT 
PAGE i 0F i 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIA’ITONS USED ABOVE 



DEPTH 
m.1 

3.5 

8.5 

DESCRIPTION 

,Topsoii 
Light browg to dark brown slightly silty fmc 
SAND. (SM) 

-------------------------- 
Light gray and yellowish brown slightly silty to 
silty fine to medium SAND. (Sh4) 

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

Light gray and yellowish brown slightly silty to 
silty fine to medium SAND. (Sh4) 

__-------------_ 
&ihl &-slightly s$ fmt to coarse SAND. (SM) 

__-------------_ 
&ihl &-slightly s$ fmt to coarse SAND. (SM) 

l PRNE’IXATION - BLOWS/FOOT 

10 20 30 40 60 80 100 

Bating tctminatcd at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Consttuctioa Record for details. 

SEE REY SHEEI’ FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS WED ABOVE 

‘BORING NUMBER Mw-17 
DATE DRILLED Mar& 8.1994 
PROJECTNUMBRR 475-09183-01 
PROJECT TC-34 1 
(PAGE i 0F i 
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1 
. 
1 
1 .a 
1 
3 
I 
1 

1 

14. 

15. 

worth carohi - Department of Environment. 

WELL CONSTRUCTION RECORD 

DRILLING CONT?Aqtii?: Law Enqjpeerigz pderEnt .Gw4Ent-. 
STATE WELL CONSTRUCTION 

DRILLER REGlSTRATlON NUMBER: 332 PERMIT NUMBER: 4 

I. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville County: 

2. 

3. 

TC-341 Camp Gieger 
(Road, colmnmity. or suMaiul and Lot No.) DEPTH 

OWNER 22i-k.iari np hr?q From To 

ADDRESS Camp LeJeune 0.0 13.0 
(Street or Route No.) 

Jacksonville NC 
City or Town Skate zipcode 

DATE DRILLED 3-l-94 USE OF WELL MonitorinP 
4. TOTAL DEPTH ,11.0 
5. Cull-INGSCOLLECTED YESm NOCr] 
6. DOES WELL REPLACE EXISTING WELL? YES m NOD 
7. STATIC WATER LEVEL Below Top of Casing: Fr. 

(Use .+* if Above Top of Casing) 

8. TOP OF CASING IS 2.0 FT. Above Land Surface’ 
* Casing Terminated at/or b&w land rurfsca is illegal unlers l varirnca is iswd 

In accordance with lSA-tiCACZC .0118 .- I . 
9. 
10. 

11. 

12. 

13. 

- 16. 

I 

YIELD (gpm): N/A METHOD Oi,lZST 
WATER ZONES (depth): 

N/A 

DRILLING LOG 

SPP ed 

CHLORINATION: Type N/A Amount N/A I f  additional space is needed use back of form 

CASING: 
LOCATION SKETCH 

Wail Thickness 
Depth Diameter or WeighVFt Material (Show direction and distance from at least twci State 

From O-0 ToaFt. 3” -PVC: Roads, or other map reference points) 

From To- Ft. 
From To- Ft. 

GROUT: 

Depth Material Method 

From O.0 To 7 -0 Ft. Concrete Cast-in-Place 

From /To -Ft. 

SCREEN: 

09th Diameter Slot Size Material 

From ,k!?-To ,E Ft 2” in o.01oin. PVC . 

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

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

SAND/GRAVEL PACK: 

Depth Size Material 

From 2.n To a Ft. .Tnr@ - 
From To Ft. 

REMARKS: 

See Report 

I DO HEREBY CERTlM THATTHIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 1SA NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND, THAT PROVIDED TO THE WELL OWNER. 
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Nonh ?iG%i;;~~g;~h~gg~q~ aw.m yyEz.po- 

Phone (919) 7;3-&21 IAL . 

MklwBuin 
WELL CONSTRUCTlON RECORD 9asblw 

DRILLING CONTFIACTGR:~ Law Engineering H8ewEn awEnt: 
STATE WELL CONSfRUCTlON 

DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: Mw-5 

1. WELL LOCATION: (Show sketch of the Iocation beiow) 
Nearest Town: Jacksonville county: 

2. 
.- 

3. 
4. 
5. 
6. 
7. 

.TC-341 Camp Gieger 
(Rosd. c;ommunily. or !3ubdMm 8nd Lot No.) 

OWNER U.S. Marine Corps 
ADDRESS Camp LeJeune 

(StmetwRouteNo.) 
Jacksonville NC 

City or Town stiaals ZipCOdS 

DATE DRILLED 3-l-94 USEOFWELJ Monitoring 
TOTAL DEPTH 13.0 
CUITINGS COLLECTED YES k NOE 
DOES WELL REPLACE EXlSTlNG WELL? YES E NOI3 
STATIC WATER LEVEL Below Top of Casing: FT. 

a. 
(Uss .+- if Above Top of Casing) 

TOP OF CASING 1s 1-Q FT.Above CandSufface" 
l Casing Twmln8t8d 8Uor b&w land 8urf8o ia ilkg8i unle88 8 v8ri8no is hwd 

In 8CCWduM with 1SA NCAC 2C .0118 
9. YIELD (gpm): N/A METHOD OF T$,y N/A 
I 0. WATER ZONES (depth): 

Onslow 

DEPTH 
Fmm To 
0.0 13.0 

11. CHLORINATION: Type N/A Amount hTL4 I f  additional space is needed use back of form 

12. 

13. 

. 

14. 

15. 

16. 

DRILLING LOG 
FbmahnLlaa@on 

See attached 

. . 
CASING: 

LOCATION SKETCH 
wall Thickness 

DeptP Diiter or WeighrEt. Material (Show direction and distance from at least two State 

From o-0 To-3.Ft. 2” -40 Roads. or other map reference points) 

From To- Ft. 
From To- Ft. 
GROUT: See Report. 

From 0.0 ?kFt. 
Material Method 

Concrete Cast-in-Place 

From / To - Ft. 
SCREEN: 

Depm Diameter Slot Size MatefiEtl 
From - 3.0 To13.0 R 2 in. O.o_lo in. PVC 
From --.-To- Ft.- in. ---- in. 

From -To- Ft.- in. .- in. 
SAND/GRAVEL PACK: 

Depth Sue Material 
From 2.0 To14.0 Ft. TorDedo PVC 
From To Ft. 
REMARKS: 

I DO HEREBY CERTINTHAT THIS WELL WAS COfWf’RUCfED IN ACCORDANCE WITH 15A NCAC 2C. V’JEiJ. 
CO&TRUCllON STANDARDS. AND. THAT A COPY OF THIS RECORD SEEN PROVIDED To THE WEU OWNER. 



\ 
MhorBui, 

WELL CONSTRUC77ON RECORD Buinco6 

DRILLING CONTRACTOR: Law Engineering tImbEn GN1.W: 
STATE WELL CONSTRUCTION 

DRILLER REGlSl’RAllON NUMBER: 332 PERMm NUblBEFk MW-6 

1. WELL LOCATION: (Show sketM of the location below) 
Nearest Town: Jacksonville county: Onslow 

TC-341 Camp Geiger 
mad. co Mnunitv.or~udLotNo.) DEPTH 

2. OWNER -iJ.S. Marine Corps 
.- ADDRESS Camp LeJeune 

(SfmlM or ROUP No.) 
Jacksonville NC 

City or Town Sl;rtO zip- 

3. DATE DRILLED 3-I -94 USE OF WELL m 
4. TOTAL DEPTH .13.0 
5. CUlTlNGS COLLECTED YESa NOI’ 
6. DOES WELL REPLACE EXISTING WELL? YES 1 NOE 
7. STATIC WATER LEVEL Below Top of Casing: FT. 

From To FomurCn Oeac&W~ 

0.0 13.0 See attached 

(Use ‘C if Abova Top of Casing) 

8. TOP OF CASING IS ’ .’ FT. Above Land Surface’ 
l Casing Torminatod at&r b&w Wld wtfao ir lMg8i unlors I vsrian- is iaauod 

in rc&dana with 1SA NCAC X .OllS 
p. 9. YIELD (gpm). *N/A METHOD OF TEST NIA 

10. WATER ZONES (depth): N/A 

DRILLING LOG 

11. CHLORINATION: Type N/A Amount N If additional space is needed use back of form 

12. CASING: 

Demh 
wall Ttlicloless 

LOCATION SKETCH 

oiiter or WeiqhVFt Material (Show direction and distance from at least two State 

Fromo-0Tb ?.n Ft. 7” -hn Roads. or other map reference points) 

From To- Ft. 

From To- Ft. See Report. 
13. GROUT: 

, 

14. 

15. 

r- : 16. 

.! s 

a 

Depth Material Method 
From -.!?z!& z “-2 ‘Oncrete Cast-in-Place 

From - - . 
SCREEN: 

Deptfi Diameter Slot Sue Material 
~~~~ 3.0 TO 13.0 m 2” in. 0-01oin. PVC 

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

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

SAND/GRAVEL PACK: 

2 0 Depm 
Sire 

From * 
To 14.0 Ft Torpedo 

From To Ft. 

REMARKS: 

I 
CONSTFWCTlON ST Amwtw~,bwv~ “L”“,,“. - w-. , ..v..-- .- -..-. -- 

_ 11.. --- 

_I.. 
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.I 

1 

I 

-1 

I 

I 

I 

.) 

I 

3 

.I 

1 
I 

I 

North Carolina - Departme 
Divisiono~~~~tuZZ~~~~~&~~ = 

Phone (919) 7&221 

Qw*m x-g&(ygaRD- 
l.aL . 

hiha8un 
WELL CONSTRUCTION RECORD 

’ A.’ 
9asd66- 

DRILLING CONTRACTOR: Law Engineering Hoadrblf GW1.M: 

STATE WELL CONSTRUCTION 
ORlLlER REGM’RATION NUM@ER: 332 PERMIT NUMBER: Mw-7 

1. WELL LOCATION: (Show sketct~ of the location below) 
Nearest Town: Jacksonville county: Onslow 

TC-741 v 
(Fload. convntsnty. or subdivision and Lot No.) 

2. OWNER U.S. Marine Corps 
ADDRES 

(strm or Route No.) 
Jacksonville NC 

City of Town slate ZipCOd 

3. DATE DRILLED 3-l-94 USE OF WELJ Monitoring 
4. TOTAL DEPTH 13.0 

5. CUnlNGSCOLLECTED YESB NOC 
6. DOES WELL REPLACE EXISTING WELL? YES K NOE 
7. STATIC WATER LEVEL Below Top of Casing: FT. 

(Use ‘+. if Above Top of Cwng) 
8. TOP OF CASING IS 1.9 FT. Above Land Surface’ 
l Casing Torminatd Nor bobw tand 8urfaa is illo$jat unbu a variana i8 iSSUSd 

In 8azordafwa with 1 SA NCAC 2C .0118 

OEPTH DRlLLlNG LOG 

Fram TO FormaimDlcripcion 
0.0 13.0 See attached 

9. 
10. 

YIELD (gpm):N/A METHOD ONF/iEST N/* 
WATER ZONES (deptli): 

11. 

12. 

13. 

14. 

15. 

16. 

CHLORINATION: Type N/A Amount N/A if ad&jonal space is needed use bade of form 

CASING: 
LOCATION SKETCH 

wall Thicknsss 
Depth DiitfN or waiglwn Material (Show direction and distance from at least two St& 

From-To Zn Ft. 7” w s Roads. or other map reference Points) 

From To- Ft. 
From To- Ft. 

GROUT: 
See Report. 

Deptfi Material Method 
From 0.0 2 az Concrete Cast-in-Place 
From - - . 
SCREEN: 

Depth Diameter Slot Sue Material 
From 3.0 To 13.0 R 2” in. 0.010 in. PVC 

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

From -To- Ft.- in. -. in. 
SAND/GRAVEL PACK: 

Deptfl Site Material 

From 2.0 To u Ft. .Tor@oSand 
From To Ft. 

REMARKS: 3- 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC ZC, WELL 
CONSTRUCTIDN STANDARDS. AND. THAT A COPY 0 PROVIDED TO THE WELL OWNER. 



North Carolina - Oeoamnmt of Environment. He a anlr# WW+V fM-- 

I, 

Division of Environmental Management - 
P.O. Box 29535 - Raleigh, NC. BP L 

Phone (919) 733-3221 IW LMP. flm f i Mhw0asht \ 
I 

WEtL CONSTRUCTION RECORD Elrrirco6 

DRILLING CONTFiACTQR: . . Law Engineering IhwEnL aw;(.mlt: 
STATE WELL CONSTRUCTION 

I DRILLER REGlS’TRATtON NUMBER: 332 PERMIT NUM6EFk MW-8 

I. WELL LOCATION: (Show sketct~ of the location below) 
Nearest Town: Jacksonville County: Onslow 

. Tr.-311 CAmp Glevpr 
(Road. conimniy. or subdidm-m lat No.) DEPTH DRILLING LOG 

I 

2. OWNER U.S. Marine Corps From To Fcmada~ Ouryip& 

.- ADDRESS Camp LeJeune 0.0 13.0 See attached (slreet or Route No.) 
Jacksonville NC 

City or Town St&l zjpcode 

3. DATE DRILLED 3-l-94 USEOFWELL Monitoring- 
4. TOTAL DEPTH 3.0 

I 
- CUITINGS COLLE&ED YES) NOF 
;: DOES WELL REPLACE EXISTING WELL? YES /- 

- 
NO= 

7. STATIC WATER LEVEL Below Top of Casing: fl. 

1 (Use .+. if Above Top ol Casing) 
8. TOP OF CASING IS flush FT. Above Land Surface’ 
’ China Torrnlnated l uor botow land surfaa ir Illegal unlorr I varmncm ir irsuod 

in ac&dana with 1SA NCAC 2C 3118 
:A-- 9.. YIELD (gpm): N/A METHOD OF TEST 

IO. WATER ZONES (depth): N/A 

I 11. 12. 

.I 

. 1 13. 

1 , 

14. 

I 

I 15. 

CHLORINATION: Type N/* Amount N/A If additional space is needed use back of form 

CASING: 
LOCATION SKETCH 

Wall lhicknsss 
Depth Diiter or Weight/R. Material (Show direction and distanca from at least two State 

From o l O Tdk Ft. 2” SCH 40 PVC Roads. or other map reference Points) 

From To- Ft. 
From To- Ft. See Report 
GROUT: 

Depti Material Method 

From - O-0 To 2.oFt. Concrete Cast-&Place 

From _ To -FL 

SCREEN: 

Depth Diameter Slot Sue Material 

From 3-o To.&!?- Ft 2” in. O-010 in. PVC - 

From -To- FL- in. - in. 

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

SAND/GRAVEL PACK: 

Depth Sue Material 

From 2.0 ToIt-o Ft.- Snarl_ 
From To Ft. 

REMARKS: 

I DO HEREBY CERnM THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH f ~ NcAC 2c. WELL 
CON6TRUCTlON STANDARDS. AND. THAT A C PROVIDED TO THE WELL OWNER. 

N/A 
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North Carolina - Department of Envimnm 
Division of Envimnmsntal Manage 

P.O.Box29535-Raleigir, 
Phone (919)733-3221 

WE& CONSTRUCTtON RECORD 

DRILLING COMRACTOR: Law Engineering 

DRILLER REGISTRATION NUMBER: 332 

s FCROFRCEUSEoNLY- 
QUAD. No: SERMLNOS 

fat Long. flo? 

MhaBuin - 
9UiftCOdD- 
HeadlEnt GWlXlk: 

STATE WELL CONSTRUCTION 
PERMIT NUMBER: IN-9 

1. 

2. 
: 

3. 
4. 
5. 
6. 
7. 

8. 

WELL LOCATlON: (Show sketch of the rotation below) 
Nearest Town: Jacksonville County: Onslow 

TC-341 Camp Gieger 
(Rood. CamtY, or sLlMibh and l&t No.) DEPTH 

OWNER U.S. Marine Corns From To 

ADDRESc q Camp LeJeune 0.0 32.0 
(street Of Routa No.) 

Jacksonville NC 
city or Town Stilt0 zip cd0 

DATE DRILLED .:;3;94 USEOFWEL! Monitoring 
TOTAL DEPTH l - 
CU-fTlNGS COLLECTED YES /= NO/ 
DOES WELL REPLACE EXISTIN~I’ELL? YES I--! NOF 

- STATIC WATER LEVEL Below Top of Casing: FT. - 
(Use .+* if Above Top oi Casmg) 

TOP OF CASiNG IS 2 -0 FT. Above Land Surface’ 
* Caring Torminated l Wor beJow Iand rurlao ia illegd unku a vtiance ir iraued 

In l cordance with 1SA NCAC2C .0118 

9. YIELD (gpm):N/A Mk3HOD OFNTAST N/A 
IO. WATER ZONES (depth): 

DRILUNG LOG 
Fomm~Oua@on 

See attached 

11. CHLORINATION: Type N/A Amount + I f  additional space is needed USB bade of form 

12. CASING: 

wall Thiduless 
LOCATION SKETCH 

Depth Diameter or WeiqhUFL Material (Show direction and distance from at least two State 

Fromn-oTo -Ft. fi" n --ZK-- Roads. or other map reference points) 

From O-O To- Ft.2” SCH pvr. 

From To- Ft. See Report 

13. GROUT: 

Depth Material Method 
, 

From 0.0 T03.0 R. Concrete 
From 0.0 - $2.0 Ft.h,;:;;o~;?%i? 

ce 

14. SCREEN: 

0-m Diameter Slot Size Material 

From - 27.0~0 32.m 2" in. O.OlOjn. PVC 
From -To Ft.- in. - in. 

From -Ft -To- ..- in. _ in. 
15. SAND/GRAVEL PACK: 

Depth Sue Material 
From & To313.0Ft.3lorDedn Snnd 
From To Ft. 

16. REMARKS: 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
i3': 

CONSTRUCTlON STANDARDS. ANQ THAT A COPY OF THIS OVIDEDTDTHEWELLOWNER 



North Caroiitu - Depatnnent of Environment. 

I 

Division of Environmomal Manageme 
P.O. Box 29535 . Raleigh. N. 

r 
Phone (919) 7334221 

WEU CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Law Engineering 

DRILLER REGISTRATION NUMBER: 332 

9&a- 
HsdrEnL 

STATE WELL CONSTRUCnOW 
PERMIT NUMBER: Mw-10 

1. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville County: Onslow 

2. 
._ 

3. 
4. 

5. 

6. 
7. 

TC-341 Camp Gieger 
(fkad. Camnmity, or SuMiMon and Lot No.1 DEPTH 

OWNER U. S. Marine Corps Fan To 

ADDRESS Camp LeJeune 0.0 13.0 
(Skeet or Route No.) 

Jacksonville, NC 
City or Town St8W Zip Code 

DATE DRILLED 3-3-94 USEOFWELL Mom 
TOTAL DEPTH ,13.0, 
CUTTINGS COLLECTED YES m NO= 
DOES WELL REPLACE EXISTING WELL? YES c NOa 
STATIC WATER LEVEL Below Top of Casing: FT. 

8. 
(Use ‘+. if Above Top of Casing) 

TOP OF CASING IS l-95 FT. Above Land Surface’ 
- Casing Tarmlnatod at/or below l8nd rutho i8 illog8t unhsr I varimco i8 i88ud 

in 8ccordrna with 1SA NCAC 2C .0118 

10. 

11. 

12. 

13. 

I 

14. 

15. 

YIELD (gpm):- METHOD OF TEST N/A 
WATER ZONES (depth): N/A 

I. , , .T I * 

DRILLING LOG 
Fom8hrtcbur#bn 

See attq&ed 

CHLORINATION: Type N/A Amount N/A I f  additional spaca is needed use back of fom~ 

CASING: 
LOCATION SKETCH 

wail Thickness 
Depth Diiter or Weighm. M8terial (Show direction and distancs from at least two State 

From O*O To.3.0,Ft. 2” SCH - Roads. or other map reference points) 

From 

From 
GROUT: 

To- Ft. 
To- Ft. See Report. 

From < To -Ft. 

SCREEN: 

Depth Diameter Slot Sii Material 

From ?TouFt& in. - O.OlQn, PVC 

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

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

SAND/GRAVEL PACK: 

Depth Size Material 

From 2.0 To 14.0 R. Torpedo Sand 

From To- FL 

REMARKS: 

I DO HEREBY CEm THAT l-HIS ti WAS CONSTRUCTEO IN ACCORDANCE m 15A NCAC 2C. WELL 
CONSTRUCTION STANDARDS. AND. PROVIDED TO THE WELL OWNER. 



North Carolinx - Deoarunent of Environment. 
Division ot Environmantat hbnage~~~ 

P.O. 80x 29535 - Raleigh, N. 
Phone (919) 733-3221 

WELL CONSTRUC77ON RECORD 

DRlUlNG CONTRACTORi Law Engineering 

DRILLER REG1STRATlON NUMBER: 332 
STATE WELL CONSTRUCTtON 
PERMCT NUMBER: Mw-11 

WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville County: Onslow 

T&341 Camp Gieger 
(Rod. comnvliy. or-and Lot No.) 

OWNER U.S. u 

ADDRESS Camp LeJeune 
(strmorRoumNo.) 

Jacksonville NC 
Cily or Town SIIIttt 

DEPTH 
From To 

13.0 0.0 

zip- 

3. 
4. 

;: 
7. 

DATE DRILLED 3-4-94 USE OF WELL Monitoxing- 
TOTAL DEPTH 13.0 
CUTTINGS COLLECTED YES Ix! NO( 
DOES WELL REPLACE EXISTING WELL? YES E NOE 
STATIC WATER LEVEL Below Top of Casing: FT. 

1.95 
(Uu -+I il Above Top of Ca51ng) 

8. TOP OF CASING IS FT. Above Land Surface’ 
* Casing Twml~tod rUor betow lmd surfao is iIkgd unleu I vtiirncr, ia ird 

In scc&~with ISA NCAC2C .0118 
9. 
10. 

11. 
12. 

13. 

14. 

15. 

16. 

YIELD @pm):- METHOD Of=,y ST A 
WATER ZONES (depth): 

DRILLING LOG 
Fumatiileec&m 

See attached 

CHLORINATION: Type .N/A, Amount _N/A& I f  additional space is needed use back of form 

CASING: 
LOCATION SKETCH 

wan Thiokness 
Depth biameter or WeighvFt Matmid (Show direction and dktance from at least Wo state 

From-To L Ft. 3” CPU- Roads. or other map reference points) 

From To- Ft. 
From To-.-- Ft. See Report 

GROUT: 

Depth Material Method 
From 0.0 To 2.0 Ft. Concrete Cast in we -Place 
From < To -Ft. 
SCREEN: 

oep* Diameter Slot Size Matedal 
from 3.0 To 13.0 R 2” ._ in. 0.010 in. PVC, 
From -To- Ft.- in. - in. 
From -To -Ft.- in. - in. 
SAND/GRAVEL PACK: 

Depth Size Material 
From 2*o To 14.oF1. Torpedo Sand 

From To Ft. 
REMARKS: 

I DO HEREBY CERi’IP/ THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE Wi’I7-l tsA NcAC 2c. WEl.L 

CONSTRUCTlON STANDAfIDS, AND. THAT A COPY OF THIS R 



MhorBuin 
WELL CONSTRUC7lON REi --- --ZORD auinco6 

I DRILLING CONTRACTOR: Law Engineering HuduEnt oHc;izlk: 
STATE WELL CONSTRUCTION 

1 DRlLlER REGlSl’RAHON NUMBER: 332 PERMm NUMBER: Mu-13 

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

1 
Neatest Town: Jacksonville County: Onslow 

1 TC-341 Camp Gieger 
(Road. chmmunity. or subdivisiar and Lot No.) DEPTH 

2. OWNER 
. U.S. s From To 

.- ADDRESS Camp LeJeune 0.0 13.0 
(Slrm or Route No.) 

I 
NC Jacksonville 

City or Town Stilts Zipcode 
I 3. DATE DRfLLED 3-7-94 USEOFWELL Monitorigg 

4. TOTAL DEPTH 13.0 

I 
- CUTTINGS COLLECTED YES I;;? NOC 
;: DOES WELL REPLACE EXISTINGWELL? ES c NOE 
7. STATIC WATER LEVEL Below Top of Casing: Fr.- 

(Use ‘+- if Above Top of Caulg) 

8. TOP OF CASING IS 2 l o FT. Above Land Surface’ 
l Casing Tormlnatod at/or Wow Ind 8urf8a is iliogml unlou a Vwi8nU ia iSSWd 

.A-? 
in raordma with lSA#~f 2;;oD oF TEST 

9. YIELD (gpm): 
N A 

. . I . 
10. WATER ZONES (depth): N/A 

DRILLING LOG 
Foma&on w 

See attached 

I 1. CHLORINATION: Type 

12. CASING: 
N/A Amount & I f  additional sp8ca is needed use back of form 

watl Thickness 
LOCATION SKETCH 

Depth Diiter or weightm Material (Show direction and distance from at least two State 

From o-0 To -Ft. 7" SCH- Roads. or other map reference points) 

From To- Ft. 
From To- Ft. See Report. 

13. GROUT: 

Depth Material Method 
I 

From %!?- To 2.0 - R. concrete Cast-in-Place 

From _ To -Ft. 
14. SCREEN: 

Depth Diameter Slot Size Material 
From 3.0 in. 0.010 in. PVC To 13.0 R 2" 
From -To- Ft.- in. - in. 

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

15. SAND/GRAVEL PACK: 

Depm Sue Matefiat 

From 2.0 ToIli.nFt.rnrnPrln Slnrl 

P--- From To Ft. 
3 

16. REMARKS: 
i 
) I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WI-R-l 15A NCAC 2C. WELL 

CONSTRUCTION STANDARDS, AND, THAT A COPY AwlDEil~lHE--= 

I 
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North Carolina - Department of Environment. H 
Division of Glvim~ntal Management - 

P.O. Box 29535 - Raleigh. N.C. 
Phone (919) 733-3221 

WELL CONSTMJCllON RECORD 

DRILLING CONTRACTORi. Law Engineering 

DRILLER REGISI’RATION NUMBER: 332 
STATE WELL CONSTRU~ON 
PERMCT NUMBER: Mw-13 

1. 

2. 
.- 

3. 
4. 

;: 

7. 

8. 

WELL LOCATION: Show sketch of the location below) 
Nearest Town: f acksonville County: 

TC-341 Camp Gieper 
(Road. cofimnunity. or subdivirrian and lat No.) 

OWNER U.S. -Corna 
ADDRESS Camp LeJeune 

DEPTH 
From To 

0.0 13.0 
(Strew1 or Route No.) 

Jacksonville NC 
City or Town StrO zipcoda 

DATE DRILLED 3-7-94 USE OF WELL Mon&xin.g 
TOTAL DEPTH 13.0 
CUTI-INGS COLLECTED YES a NOC 
DOES WELL REPLACE EXISTING WELL? YES i 
STATIC WATER LEVEL Below Top of Casing: 

(Use .+- if Above Top ot Cawng) 
TOP OF CASING IS 2.0 FT. Above Land Surface’ 

l Cadng Tormin8tod l uor be&w Iand surflo ia iiiqd unlerr a varirtw i8 irsuod 
in accordma with 1SA NCAC 2C .Ol18 

Onslow 

9. 
10. 

11. 

12. 

13. 

. 

14. 

15. 

YIELD (gpm):N/A METHOD OF T$T N(A 
WATER ZONES (depth): 

DRILLING LOG 
FomvianOU&@OIt 

SPP att&p-l 

CHLORINATION: Type N/A Amount ,N/h I f  additional space is needed use back of form 

CASING: 
LOCATION SKETCH 

wail Thickness 
Depth Diameter or WeighvFL Mamial (Show direction and distance from at least two state 

From-To ‘7.n Ft. 7” SCH 40 PVC Roads. or other map reference points) 

From To- Ft. 
From To- Ft. See Report. 
GROUT: 

0.0 TF.0 Ft, 
Marefial Method 

From - Concrete Cast-in-Place 

From < To -Ft. 
SCREEN: 

Dapm Diameter Slot Siie 
From 3.0 To- Ft 2” -. in. 0.010 in. --!EEE 

From -To- Ft.- in. - in. 
From -To- Ft.- - in. in. 
SAND/GRAVEL PACK: 

-Pm Size hmf3riaI 
From LUL Tolh Ft.Aaquub e 
From To Ft. 

16. REMARKS: 

I DO HEREBY CE#MY THAT THIS m WAS CONSTRUCTU) IN ACCORDANCE WITH 1 SA NCAC 2c. WELL 
-Id 

CONSTRUCTION STANDARDS, AND. THAT A COPY OF THIS R FAD f-MS BEEf$AWIDED fo WE MIl. owt’d= 



North Caroiina - Depanment of Environment. 

WELL CONSTRUCl7ON RECORD 

ORlLLlNG CONTRACTDR: Law Engineering 
STATE WELL CONSlRUC77ON 

DRILLER REGlBTRATlON NUMBER: 332 PERMIT NUMBER: MW-ll 

1. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville county: onslpw 

TC-341 Camp Gieger 
(-. Chwnunity. or subdivision ti Lot No.) 

2. OWNER U.S. Marine CorDs 
ADDRESS Camp LeJeune 

fSBm#t or Routs No.) 

DEPTH DRILUNG LOG 
From To Formam (kraipci#, 

0.0 13.0 See attached; 

Jacksonville 
City or Town 

.----- 
NC 

Skate Zip Code 

4. TOTAL DEPTH 
(JSEOFWELl Monitoring 

5. CLJlTlNGS COLLECTED YES@ NOr 
6. DOES WELL REPLACE EXISTING WELL? YES / 

- 
NO= 

7. STATIC WATER LEVEL Below Top of Casing: fl. 
(Use ‘+. if Abwe Top of Casing) 

8. TOP OF CASING IS flush FT. Above Land Surface’ 
* Casing Torminrtod at/or Wow Ind surlao is illqal unhu a vtuimrICa is isrwd 

in&&d8~with 1st iAC2C .0118 
9. YIELD (gpm): ~METHO; [TEST 

? 
N/A- 

10. WATER ZONES (depth): 

ii. CHLORINATION: Type N/A 
12. CASING: 

Amount N/A If additional space is needed use back of form 

wan Thioknass 
Depth &meter or WeighttFt. Material 

From 0-O ToI- Ft. 2” SCH PVT: 

LOCATION SKETCH 
(Show direction and distance from at least two State 

Roads. or other map reference points) 

From 
From 

13. GROUT: 

To- Ft. 

To- Ft. See attached. 

Depth Material Methcd 

I 
, 

From - - o-0 To 2-o Ft. Concrete Cast NIL _* -Place 

From < To -Ft. 

14. SCREEN: 

Depth Diameter Slot Size Material 
From 3A.To JALL Ft 3” in. n.nln in. PVr 

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

I 
From ,-, To - Ft.- in. _ in. 

15. SAND/GRAVEL PACK: 

Depti Sue hmefial 

I 
From 2.o - ~~14.0 Ft. Torpedo Sand 

!+- From To Ft. 

16. REMARKS: 

I I DO HEREBY CERTIN THAT THIS WELL WAS CON8TRUCTED IN ACCORDANCE WITH 1 SA NCAC 2C, WELL 
CONSIRUCTlON STANDARDS. AND. MAT A COPY OF THIS R ORD HAS BEEN PROVIDED TO THE WELL OWNER 

i 



WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville county: 

TC-341 Camp Giener 
(Road. c6mnmity. or subdivis#n and m No.) 

OWNER Il. S .MarinP Cnrns 

ADDRESS Camp LeJeune 

0-w 

DEPTH DRILLING LOG 
Fan To FormadonOeaai#m 

See attached. 0.0 30-n 
(sweet or Routll No.) 

Jacksonville NC 
Cilv or Town Sktfb Zipcode 

DATE DRILLED 3-8-94 USEOFWELL Monitori- 
TOTAL DEPTH 30.0 
CUTTINGS COLLECTED YES /x! NOI 
DOES WELL REPLACE EXISTING WELL? YES c NC5 
STATIC WATER LEVEL Below Top of Casing: FT. 

(Us0 .+. if Alma Top of Cwng) 

. 
TOPOFCASlNGISfl FT. Above Land Surface’ 

Casing Twnwtatad at/or b&w land surfaa ir illega! unlru 8 variwta ir irwd 
in rccordanu with 15A NCAC2C 0118 

9. YIELD (gpm):N/A METHOD i:ATEST N/A 
10. WATER ZONES (depth): 

il. CHLORINATION: Type N/A Amount M/L I f  a&jitionaf spa09 is needed Use badr Of fOm 

12. CASING: 
LOCATION SKETCH 

WdlThidvless 
Depth Diiter or WeighvFt. Material (Show direction and distance from at least two Stats 

From OS0 J-0 22.0 Ft. 6” SCH 40 PVC Roads, or other map reference points) 

From Ogo To25.0 FL 2" SCH PVC: 
From To- Ft., See Report. 

13.GROUT: /Cement 
Depth hktefial Method . 

From o.o_ - ~~ 22.0 -Ft. Cement/Bentonite Treu 

From 0.0 To 2,nFt. e -ace 

14. SCREEN: 
Deptfi Diametet Slot Size Mate&f 

From 25.0 Tom R .2"_ in. o.010 in.- 
From -To- Ft.- in. __ in. 
From -To -Ft.- in. ._ in. 

15. SAND/GRAVEL PACK: 

Depth Sue Material 

From 23wo To 30.0 Ft. Torpedo Sand 

From To Ft. 
16. REMARKS: / - 

I DO HEREBY CEMTHAT THIS WELL WA6 CONSTRUCTED tN ACCORDANCE WITH 15A NCAC ZC. WELL 
CONSTRUCTION STANDARDS. AND, JHAT A COPY OF THIS RECORD HAS BEE!4 PAOVID= m THE WELL Owf’J= 



Nonh CaroPna - Oe~artment of Environment. It 
Division of Environmental Manageme 

@ P.O. 80x 29535 . RaIeiqh, N. 7 
Phone (919) 733-3221 

WELL CONSTFtUCTlON RECORD 

1 . DRILLING CONTRACTOR: e nn I 
STATE WELL CONSTFiUCTION 

DRILLER REGiSi’RATlON NUMBER: 332 PERMm NUMBER: MU-16 

1. WELL LOCATION: 

I 
Nearest Town: J’ 

Show sketch of the location below) 
acksonville county: Onslow 

I - Tf’!-?bl r. C-i emor 

(Ro8& t%fmlmiy. 01 s4&bdA%8nd Lot3lo.l 

1 

1 

2. OWNER U.S. Marine Corps 
.- ADDRESS Camp LeJeune 

(street or Rout8 No.) 

DEPTH 

From To 

0.0 13.0 

1 

Jacksonville NC 
Ci!y or Town SUfb zipcode 

3. DATE DRILLED 3 8 94 USEOF WELLMQPitnr+a&- 

I 

4. TOTAL DEPTH 13:0- 
5. CUlTlNGSCOLLECTED YES[x NOE 
6. DOES WELL REPLACE EXISTING WELL? YES c NOE 
7. STATIC WATER LEVEL Below Top of Casing: FT. 

I 

(t.ke .+. if Above Top 01 Cawrg) 
8. TOP OF CASING IS f1ush FT. Above Land Surface’ 
l ca8ing Tendwed 8r.w below lrnd rurfao ia nlogal unless l varirna i8 i8ru.d 

inaccordancowith lSANCAC2C .0118 
>7 9. YIELD (gpm): N/A METHOD QF,TST N/A 

DRILLING LOG 
Formati- 

See attached 

10. WATER ZONES (depth): N/A 

I 1. CHLORINATION: Type N/A Amount N/A If additional space is needed usa back of farm 

12. CASING: 
LOCATION SKETCH 

WauThiclo?em 
Depth Diameter or Weigtltm. Material (Show direction and distance from at least hrvo State 

From-To ?.cI Ft. 7” -In Roads. or other map reference points) 

From To- Ft. 

From To- Ft. See Report. 

13. GROUT: 

Depb Material Method 
From 0 -0 To 2 -0 Ft. Concrete Cast-in-Place 

From < To -, Ft. 

14. SCREEN: 

Dm Dlametw Slot Size hdatefiel 

From 3.0 To 11.0 R 2” in. u in.- 

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

15. SAND/GRAVEL PACK: 

-Pm Size Material 

From 2.o To 14.0 Ft. Torpedo Sand 

/--. From To- Ft. 

16. REMARKS: 
, 

I DO HEREBY CERTIN THAT THIS WELL WAS CONSTRUCTED IN ACCOt?OAN= Vb’llH 15A NCAC 2c, iM3.i. 
CONSTRUCTION STANDARDS, AND.THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WUl. OWt’J=. 

I 
i 

J -//-F-y 
---mm-- ---^-.- - APZ 



North Carofna - Oepanment of Environment. H 

B 
Division of Enwmnmental Management 

P.O. Box 29535 - Aalsigh, MC. 6 
Phone (919) 733-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACZDik Law En- 

DRILLER REGISTRATION NUMBER: 332 

STATE WELL CONSTRUCTION 
PERMIT NUMBER: Mw-17 

WELL LOCATION: (Show sketch of the location below) 

Nearest Town: JMsmuiU County: 

3. 
4. 
5. 
6. 
7. 

TC-341 Camp Gieger 
(Road. cofmluniy. or slJw+iM and Lot No.) 

OWNER U.S. Marine Corps 
ADDRESS Camp LeJeune 

(Slrm of Rouw No.) 
Jacksonville NC 

City or Town Stats 

DATE DRILLED 3-a-94 USE OF WELL kfOn:zng 

TOTAL DEPTH 13 l 0 
CUTTINGS COLLECTED YES @ NO) 
DOES WELL REPLACE EXISTING WELL? YES E NOE 
STATlC WATER LEVEL Below Top of Casing: FT. 

(Use ‘C if Above Top 01 Castng) 

0. TOP OF CASING IS f 1 u& FT. Above Land Surface’ 
* Caring Tormlnamd at/or Mow md 8urfarr ir iiioga! unfou a vuirnco is isw& 

in l &danca with 1 SA NCJJC 2C .0118 __ . 

Onslow 

DEPTH 
Fmm 

0.0 G.0 

9. 
10. 

YIELD (gpm): N/A METHOD O&ZEST 
WATER ZONES (depth): 

11. CHLORINATION: Type 
12. CASING: 

LOCATION SKETCH 
wall Thickneu 

Depth 
DTm’ 

or Weight’ft. Material (Show direction and distancs from at least two State 
From ‘*O To 3*o Ft SCH 40 PVC - . Roads. or other map reference points) 

13. 

. 

14. 

15. 

16. 

From To- Ft. See Report. 
From To- Ft. 
GROUT: 

0-m Material Method 

From 0.0 - To 2 -0 Ft. Concrete Cast-in-Place 

From -_ To -Ft. 
SCREEN: 

Deptfi Diameter Slot Sue Mateffal 
From 3.0 To 13.0~ 2" in. 0.010 in. PVC -- 
From -To- Ft.- in. - in. 

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

SAND/GRAVEL PACK: 

Depth Sue Matelial 

From 3_n To 1L Ft. ,-Z&O e 
From To Ft. 
REMARKS: 

u 
I DO HEREBY CERTIFY THAT THIS WELL WAS CDN6TFiUCTED IN ACCORDAt’= WfTH 1 SA NCAC 2C. WELL 
CONSTRUCTJON STANDARDS. ANQ THAT A COPY OF THIS RECORD HAS BEEN PROVtOED To THE WELL OWNER 

N/A 

DR ILLlNG LOG 
Formalmw 

See attached 

N/A Amount N/A I f  additional space is needed use bati Of fwm 

Il.----C--L--~ aA. 
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Jacksonville, North Carolina 
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Tracer Research Corporation 

1.0 CAMP GEIGER AREA FUEL FARM SITE INVESTiGATION 
Tracer Research Corporation (Tracer Research) performed a sha!low soil gas 

and groundwater investigation at the Camp Geiger Area Fuel Farm, Camp Geiger, 

Jacksonville, North Carolina. The investigation was conducted April 13 through 16, 

1994 for Baker Environmental of Coraopolis, Pennsylvania. 

1.1 Objective 

The purpose of the investigation was to evaluate and delineate possible 

subsurfacie contamination by screening shallow soil gas and groundwater for the 

presence of volatile organic compounds (VOCs). Soil gas and groundwater samples 
were collected and analyzed for the following analyte classes and compounds: 

hal;yte Class: Hydrocarbon: 

benzene 

Analyte Class: Halcxcahn: 

trichloroethene (TCE) 

? 

1.2 Ovenriew of ‘Results 

F’or this investigation, sixty-seven soil gas and seventy-two groundwater 

samples were collected from seventy-three sample locations. Soil gas samples were 

collected at 2 to 7 feet below ground surface (bgs). Groundwater samples were 

collected at 1 to 10 feet bgs. A summary of the results of the soil gas and groundwater 

investigation is presented in Table 1 and Table 2 on the following page. 

I :k April 25.1994 Page i 124@!69S 



Tracer Research Corporation 
I I 

Table 1. Soil Gas Sample Summary 
,ii=-+ 

Table 2. Groundwater Sample Summary 

I 32 70.0004 1 160 1 35SGW69-6’ 1 

2.0 SITE DESCR.IPTION 

The investigation was conductell near various buildings and along Brinson 

Creek at the Camp Geiger Area Fuel Farm. Samples were collected through asphalt 

and grass cover. 
The subsurface of the site was characterized by sand and silt. Groundwater 

was reported to be approximately 6 to 8 feet bgs. The direction of groundwater flow 

was not reported. 

3.0 SOIL GAS SAMPLING PRGCED- 

Soil gas sampling probes consisted of 7-foot lengths of 3/4-inch diameter 

hollow steel pipe. The probes were fitted with detachable drive tips and hydraulically 

pushed and/or pounded to a depth of 2 to 7 feet bgs. An electric rotary hammer was 

used to drill through the asphalt. 

The aboveground end of each probe was fitted with an aluminum reducer 
(manifold) and a length of polyethylene tubing leading to a vacuum pump. Soil gas 

was pulled by the vacuum pump into the probe. Samples were collected in a glass 

syringe by inserting a syringe needle through a silicone rubber segment in the 

evacuation line and down into the steel probe. The vacuum was monitored by a 

vacuum gauge to ensure an adequate gas flow from the vadose zone was maintained. 
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The volume of air within the probe was purged by evacuating 2 to 5 probe 
volumes of gas. The evacuation time in minutes versus the vacuum in inches of 

mercury (Hg) was used to calculate the necessary evacuation time. The vacuum in 

inches Hg was recorded at each sampling location. Probe vacuums ranged from 2 to 

12 inches Hg. The maximum capacity of the pump was approximately 22 inches Hg. 

4.0 GROUNDWATER SAMPLING PROCEDURES 

When groundwater was encountered, water samples were collected. 

Sampling probes consisted of 7- to 16foot lengths of 3/4-inch diameter hollow steel 

pipe. Groundwater samples were collected at 1 to 10 feet bgs. The hollow probes 

with de.tachable drive points were advanced below the water table. Once at the 

desired depth, the probes were withdrawn several inches to permit water to flow into 

the resulting hole. The aboveground end of the sampling pro’bes were fitted with a 

vacuum adaptor (metal reducer) and a length of polyethylene tubing leading to a 

vacuum pump. A vacuum of up to 2” inches Hg was applied to the interior of the 

probe for 10 to 15 minutes or until water was drawn up the probe. The water 

accumulated in the hole was removed by vacuum through a l/4-inch polyethylene 

tube inserted down into the probe to the bottom of the hole. Because the water is 

induced to flow into a very narrow hole, it can be sampled with little exposure to air 

and, consequently, the loss of volatile compounds by evaporation is reduced. The 

polyethylene tubing was used only once and discarded to avoid cross contamination. 

Groundwater samples were collected in 40 milliliter (mL) VOA vials that 

were filled to exclude air and capped with Teflon-lined. septa caps. Approximately 

half of the liquid in the bottle was decanted, the tials were shaken vigorously, and a 

sample of the headspace from the container was injected into the gas chromatograph. 

KU. 
Indirect (headspace) analysis is the preferred technique when a large number 

of water samples are to be performed daily. The method is more time efficient for the 

measurement of volatile organics than direct injection of the water sample into the GC 

because there is less chance of semi-volatile and non-volatile organics contaminating 
the system. Depending upon the partitioning coefficient of a given compound, the 
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indirect analysis mehod may be more sensitive than the direct injection method. The 

precision and accuracy of both methods are similar. 

5.0 ANALYlIc4LPA.WMETERS 

Up to 10 rnL of soil gas and 40 mL of groundwater were collected for 

immediate analyses in the Tracer Research analytical van. Analytical instruments 

were calibrated daily using fresh workingstandards made from National Institute of 

Sciences and Technology traceable standards and reagent blanked solvents. 

The GC was calibrated for indirect analysis by decanting 20 mL of the known 

standard, leaving approximately the same amount of headspace as in the water 

headspace samples. The standard bottle was resealed and shaken vigorously for 30 
seconds. An analy$s of the headspace in the bottle determined the Response Factor 

(WI which was t.hea used to calcu!ate the sample concentrations. 

5.1 Chrom;ttographic System 
A Hewlett Packard 5890 Series II gas chromatograph, equipped wi.th a flame 

ionization detector <FE)), electron capture detector (ECD) and two computing 

integrators, was used for the soil gas and groundwater headspace analyses. 

Compounds were separated on two 6 foot by l/8 inch OD packed analytical column 

(10% OVlOl stationary phase bonded to 80/100 mesh Chromosorb PI support) in a 

temperature controlled oven. Benzene was detected on the FLD and TCE was detected 

on the ECD. Nitrogen was used as the carrier gas. The foliowing paragraphs explain 

the GC, FID, and ECD processes. 

GC Process 

The soil ga and groundwater headspace vapor is injected into the GC where 

it is swept through the analytical column by the carrier gas. The detector senses the 

presence-of a component different from the carrier gas and converts that information 
to an electrical signal. The components of the sample pass through the column at 

different rates, according to their individual properties, and are detected by the 

detector. Compounds are identified by the time it takes them to pass through the 

column (retention time). 
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The FID utilizes a flame produced by the combustion of hydrogen and air. 
When a component, which has been separated on the GC analytical column, is 

introduced into the flame, a large increase in ions occurs. A collector with a 

polarizing voltage is applied near the flame and the ions are attracted and produce a 

current, which is proportional to the amount of the. sample compound in the flame. 

The electrical current causes the computing integrator to record a peak on a 

chromatogram. By measuring the area of the peak and comparing that area to the 

integrator response of a known aqueous standard, the concentration of the analyte in 

the sample is determined. 

I3CD Process 

The ECD captures low energy thermal electrons that have been ionized by 

bet2 particles. The flow of these captured electrons into an electrode produces 2 small 

current, which is collected 2nd measured. When the halogen atoms (halocarbons) are 

introduced into the detector, electrons that would otherwise be collected at the 

electrode are captured by the sample, resulting in decreased current. ‘The current 
causes the computing integrator to record a peak on a chromatogram. The area of the 

peak is compared to the peak generated by a known standard to determine the 

concentration of the analyte. 

5.2 AhllpfX 

Subsamples (replicate injections) of each soil gasand groundwater headOpace 

sample were injected into the GC in volumes of 1 to 1,000 microliters Q.tL)- The 

detection limits for target compounds depend on th c sensitivi~ of the detector to the 

individual compound as well as the volume of the injection. The detection limits of 
the target compounds were calculated from the response factor, the sample size, 2nd 

the calculated minimum peak size (area) observed under the conditions of the 

analyses,, If any compound was not detected in an analysis, the detection limit is 

given as 2 “less than” value, e.g., co.1 pg/L. The following table presents the 

approximate detection limits of the soil gas and groundwater targeted compounds. 
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Table 3. Detection Limits for Targeted Compounds 

1 
sg = Soil Gas gr. water = Ground Water 

6.0 QUALITY ASSWNa AND QUALITY COWOL 

Tracer Research’s Quality Assurance (QA) and Quality Control (QC) 

program was followed to maintain data that was reproducible through the 

I 

investigation. An overview presenting the significant aspects of ‘t.h-is program is 

presented below. 

Soil Gas/Groundwater Sampjing Quality Assurance 

To ensure consistent collection of samples, -he following procedures are 

performed. 

3 - Sampling Manifolds 

Tracer Research’s custom designed sampling manifold connects the sample 

3 
,I 

probe to the vacuum line and pump. The manifold is designed to eliminate sample 

exposure to the poiymeric (plastic) materials that connect the probe to the vacuum 

pump. 
The sampling manifold is attached to the end of the,probe, fokng an air 

tight union between the probe and the silicone tubing septum. The septum connects 

the manifold to the pump vacuum line and permits syringe sampling. 

This sampling system allows the sample to be taken upstream of the sampling 
pump, manifold, and septum. Since cross contamination of sampling equipment can 

be a major problem, Tracer Research replaces the materials (probe and syringe), 
between sampling points, that contact the soil gas before or during sampling. 
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-Sampling Probes 

Steel probes are used only once each day. To eliminate the possibility of 

cross contamination, they are washed with high pressure soap and hot water spray, or 

steam-cleaned. Enough sampling probes are carried on each van to avoid the need to 

re-use any during the day. 

Glass Syringes 

Glass syringes are used for only one sample a day and are washed and baked 

out at night. If they must be used twice, they are purged with carrier gas (nitrogen) 

and baked out between probe samplings. 

- Polyethylene Tubing and VOA Vials 

Polyethylene tubing and VOA vials used for the collection of groundwater 

samples are used only once and then discarded to avoid. cross contamination. 

-Sampling Efficiency 

Soil gas/groundwater pumping is monitored by .a vacuum gauge to ensure that 
an adequate flow of gas from the soil is maintained. A reliable gas sample can be 

obtained if the sample vacuum gauge reading is at least 2 inches Hg less than the 

maximum measured vacuum of the vacuum pump. 

Analytical Quality Assurance Samples 

Quality assurancesamples are performed at the listed, or greater, frequencies 

in Table 4. The frequency depends on the number of samples analyzed and the length 

of time of the survey. 
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Table 4. Quality Assurance Samples 

Ambient Air Samples 3 per day or 1 per site 

I Analytical Method Blanks I 5% (1 per 20 samples or 1 a day) i 
Continuing Calibration Check ] 20% (1 every 5 samples) - -- 

I Field System Blank I 10%~((1 every 10 samples or 1 a day) 

1 * I10 to 100% of samples collected -A Rephcate Samples 

The ambient air samples are obtained on site bv sampling the air~inxnediately . 
outside the mobile analytical van and directly injecting it into the CC. Analytical 

method blanks are taken to demonstrate that the analytical instrumentation is not 

contaminated. These are perfom-red by injecting carrier gas (nitrogen) into the GC 

with the sampling syringe. Subsampling syringesare also checked in this fashion. 

The injector port septa through which samples are injected into the CC are 

replaced daily to prevent possible gas leaks from the chromatographic column. All 

sampling and subsampling syringes are decontaminated after use and are not used 
again until they have been decontaminated by washing in anionic detergent and 

baking at 90°C. 

Continuing calibration checks are analyzed toverify the detector response for 

the target VoCs. If the response changes by more than 25 percent, the gas 
chromatograph is recalibrated and new response factors are calculated. 

Field system blanks are analyzed to check for contamination of the sampling 

apparatus, e.g., probe and sampling syringe. A sample is collected using standard 

soil gas sampling procedures, but without putting the probe into the ground. ‘The 
results are compared to those obtained from a concurrently sampled ambient air 
analysis. 

April 25.1994 
? 

P=gge 6 12401693 



Tracer Research Corporation 

id 

If the blanks detect compounds of interest at concentrations that indicate 
equipment contamination or concentrations that exceed normal background levels 

(ambient air analysis), corrective actions are performed. If the problem cannot be 

corrected, an out-of-control event is documented and reported. 

A. reagent blank is performed to ensure the solvent used to dilute the stock 

standards is not contaminated. Analytical instruments are calibrated daily using 

fresh working standards made from National Institute of Sciences and Technology 

(MST) traceable standards and reagent blanked solvents. 

Quantitative precision is assured by replicating analysis of 10 to 100 percent 

of the samples. The percentage is based upon sample analysis time. Replicate 

analyses are performed by subsampling vapors from the original syringe and VGA. 

T’he analytical results from this soil gas and ground-water investigation are 

condensed.in Appendix A. The data are presented by location and by analyte 

concentration. When the compound was not detected, the detection limit is 

presented as a “less than” value, e.g., <O.i @/L. 

Samples are identified by sampie type, sample location, and sampling depth. 

For example, 35SG46-7’ represents a soil gas sample collected from location 46 at a 

depth of 7 feet bgs. Sample 35-SGW%-10’ represents a groundwater sample 

collected from location 56 at a depth of 10 feet bgs. 
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TRACER RESEARCH CORPORATION - ANALYTICAT-, RESULTS 
BAKER ENVIRONMENTAL/ CAMP GEIGER AREA FIJEL FAR&V JACKSONVILLE, NORTH CAROLINA/ 124-0169-S , 
04/l 3/94 

BENZENE TCE 
SAMPLE clgn pgii~ 

3.5-SG46-7’ 
35SG47-7’ 
35-SG48-7’ 
35-SG49-7 
35-SG44-7’ 

35-SG42-6’ 
35-SG41-6’ 
35-SG40-6’ 
35-SG39-6’ 
35-SG38-6’ 

35-SG37-6’ 
35-SG36-6’ 
35-SG28-6’ 

0.1 <0.00004 

co.02 <o.oooo9 
0.01 <o.oooo9 
0.05 <0.00009 
co.01 o.oooo9 
a.01 <0.!30009 

co.01 <o.oooo9 
CO.01 o.ooo3 
co.01 0.05 
co.01 0.03 
co.01 <0.0004 

4.01 <o.oooo9 
co.01 0.006 
co.01 <0.00009 

4.01 co.00004 

Analyzed by: D. Bonner 
Proofed by:*. w&m.-- 
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35-SGW46-9’ 
35-SGW47-9’ 
35-SGW48-9’ 
35SGW49-9’ 
35-SGW44-9’ 

3sSGW42-9’ 
35-SGw4:-8’ 
35.-SGW40-8’ 
35-SGW39-8’ 
35SGW%8’ 

3%SGW3’7”8’ 
35-SGW36-8’ 
35-SGW28-8’ 

<0.06 
0.06 
0.06 
<O.tK 
<O.Oti 

co.2 
COD5 
<I 
0.1 

<0.06 

CO.06 
<0.06 
CO.06 

AnJyrx:cI by: D. B@nnGr 
proofed by: m . -L&t Jr;s, ._I 

c 

j 

I/ 

4.0004 
CO.0004 
<0.0004 
0.0004 
0.0004 

0.1 
<o.ooy?: 
0.02 
0.00% 
0.01 

<0,0004 
0.005 
0.4 

Tracer Research 



TRACER RESEARCH CORPORATION - ANALYTICAL RESULTS, 
BAKER ENVIROiWfENTAI,/ CAMP GEIGER AREA FUEL FARM/ JACKSONVILLE, NORTH CAROLINA/ 124~0169-S 
04/14/94 

SAMPLE 
BENZENE TCE 

Pe/L PLg/L 
- ---.- .--- .--.I 

.AlR 

35-SG33-5’ 
35SG32-4.5’ 
35-SG31-5’ 
35-SG30-5’ 
35-SG29-5’ 
35-SG23-5’ 

35-SG24-5’ 
35-SG25-4’ 
35-SG18-4’ 
35SG17-5’ 
35-SG26-2’ 

35-SG27-5’ 
35-SG20-3’ 
35-SG19-4’ 
35-SG14-3’ 
35-SG15-5’ 

CO.01 

CO.01 
<OA 
<O.Ol 
<O.Ol 
<O.Ol 
4.01 

0.04 
0.02 
0.03 
0.05 
4.01 

4.01 

x0.01 
<O.!Iil 
CO.01 
4.01. 
4.01 

0.02 

Analyzed by: 13. Bonver 
Proofed by: M . . ‘%J.ua _ 

f 

<0.00004 

<o.oooo9 
co.oooo9 
0.0003 

<0.00009 
<O.OQOO9 
<0.00009 

<o.ooo?9 
0.0005 
0.0004 

<0.00009 
co.oooo9 

4.oooo4 

<o.oooo9 
<0.00009 
<0.00009 
<0.00009 
<0.ooo09 

<o.oooo4 
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TRACER RESEAIXCK CCWORATION - ANALYTICAL. RESULTS 
BAKER ENVIRONMENTAL/ CAMP GEIGER AREA FUEL FARM/ JACKSONVILLE, NORTH CAROLINA/ 124~U16Y-Y 

04/14!94 

BENZENE TCE 
SAMPLE Pl+ 18L 

An? 

35-SGW33-6’ 
35SGW32-7’ 
3sSGW3 l-6’ 
3sSGW30-7’ 
35-SGW29-7’ 

35-SCW23-7’ 
35-SGW24-7’ 
35-SGW25-7’ 
35-SGW18-6’ 
35-SGW17-7’ 
35-SGW16-6’ 

AIR 

35-SGW26-7’ 
35-SGW27-7’ 
35-SGW20-6’ 
35-SGW19-6’ 
35-SGW14-5’ 

AIR 

co.06 

CO.06 
<2 

4.06 
<0.06 
co.2 

9 

0.2 
<0.06 
co.06 
<0.06 

co.06 

<0.06 
co.06 
<0.06 
<0.06 
CO.06 

4.06 

lNr = Interference 

Analyzed by: D. Bonner 
Proofed by: ti. ~~i\h.u, 

<o.o004 

<o.ofxM 
<o.owl 
0.0009 
0.002 

4.~ 

<o.ooo4 
<0.0004 
0.0008 
<o.oow 
CO.0004 
<o.ooo4 

CO.0002 

<o.oow 
<o.ootM 
<O.OOtM 
<O.OOM 
<o.ooG4 

<0.0002 

Traaer Reaeerch Corporation 
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TRACER RESEARCH CORPORAT3ON - ANALYlTCAL RESULTS 
BAKER ENVIRONMENT.AL/ CAMP GEIGER AREA FUEL FARM/ JACKSONVILLE, NORTH CAROLINA/ 124-0169-S 
04/15f94 

BENZENE TCB 
SAMPLE Pg/L clg/r, 
- --m--w- 

35-Sci 13-5’ 
35-SG21-4’ 
3%SG22-5’ 
35SG7-4’ 
35-SG6-5’ 

35-SG5-5’ 
35SG14’ 
3S-SG2-5’ 
35-SG3-4’ 
35-SG4-5’ 

AIR 

35-SG8-5’ 
35-SG9-4’ 
35-SG10-4’ 
35-SGl I-4’ 
35-SG 12-5’ 

35-SG45-6’ 
35-SG43-6’ 
35-SG35-6’ 

ALR 

<O.Ol 

-co.01 
KO.01 
<O.Ol 
<o.os 
<a01 

4.01 
<o.o i 
co.01 
co.01 

CO.01 

co.01 
<O.Ol 
co.01 
co.01 
<O.Ol 

co.01 
co.01 
co.01 

co.01 

INT = Interference 

Analyzed by: D. Bonner 
Proofed by: m . %&-c&..- 

<o.oooo5 

0.8 
<o.ooO1 
0.002 

<0.0001 
<O.Oml 

4.m1 
<0.0001 
<o.ooo 1 
<0.0(x)1 
CO.OOO1 

dMOOo5 

<O.OOOl 
<o.ooo 1 
<o.ooo 1 
<o.oool 
CO.000 1. 

0.003 
0.0005 
<O.OOOl 

<0.0001 
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i u,m$M k, ia -UUL.. L 9, 

r ) 

, - i:.- -> 

‘“t- -- 

TRACER RESEARCH CORPORATWON - ANALYTICAL RESULTS 
BAKER ENVIRONM@NT,4L/ CAMP GEIGER AREA k”LJEL FARM/ JACKSONVILLE, NORTH CARO‘LJNA/ 124-0169-S 
04/l 5194 

-  - - - -_ -em-  . . - - - -  

35-SGWlS-7’ 
35SGW13-7’ 
35SGWZl-7’ 
35-SGW22-7’ 
55-SGW7-6’ 

35.SGW6-9’ 
35-sGW5-8’ 
55SGW l-7’ 
35-SGW2-7’ 
3s-SGW2-7’ 

35-SGW4-8’ 
35-SGW8-8’ 
35-SGW9-8’ 
3%SGWlO-8’ 
3S-SGWll-8’ 

3S-SGW12-8’ 
35-SGW45-8’ 
35SGW43-8’ 
3S-SGW35-8’ 

<l 
0.6 

co.06 
<0.06 
<2 

<o.ooo4 
4 

0.003 
0.003 

<O.OtXM 

c35 0.006 
<0.06 0.008 
<0.06 0.0009 
co.06 <o.oml 
<0.06 0.0009 

<0.06 
<O.OG 
<0.06 
<006 
<0.06 

co.06 
0.8 

<o .Oh 
<O.OG 

<(3.ooo4 
4.m 
<0.0004 
<o.ooo4 
co.ooo4 

<0.004 
0.5 

0.01 
<0.0004 

Analyzed by: D. Bonner 
Proofed by:*. . ‘%&ha 
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TRACER RESEARCH CORPORATI9N - ANALYTICAL RESULTS 
BAKER ENYIROtWENTAL/ CAMP GEIGER AREA. FUEL FARM JACKSONVILLE, NORTH CAROLINA/ 134-0169-S 
04116194 

SAMPLE 
BENZENE TCE 
P& PLg/L 

AIR co.0 1 

35-SGS6-6’ <370 
35SG58-4’ 0.06 
35SG57-6’ co.01 
35-SG59-4’ <O.Ol 
35-SG60-4’ co.01 

35SG61-4’ 
35SG63-4’ 
35-SGW5’ 
35”SG65-5’ 
35-SG66-5’ 

35-SG62-6’ 
35-SG50-4’ 
3%SG34-2’ 

35-SG67-4’ 
35-SG68-4’ 
35-SG69-4’ 
35-SG70-4’ 
35-SG71-4’ 

7%SG72-4’ 
35-SG73-4’ 

2 
x0.03 
KO.01 
0.04 
a01 

co.0 1 
co.01 
<O.Ol 

co.01 

eo.0 1 
co.0 1 
0.03 
0.3 

co.0 1 

4.01 
CO.01 

co.01 

Analyzed by: D. Bonner 
ProofedIry: m. s&An 

c 

<O.OOO(N 

<o.oooo9 
0.0004 
0.0004 

<0.00009 
0.01 

0.0009 
<o.oooo9 . 
<o.oooo9 
<0.00009 
<0.00009 

<0.00009 
<o.oooo9 
<o.oooo9 

<o.oooo4 

am4 
0.002 
0.2 
0.1 

<0.00009 

<0.00009 
<o.ooooGJ 

<o.oooo4 

Tracer Research Co ation 
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TRACERRESEARCHCORPORA'I'IUN~.ANALY~CALRESUL'@ 
BAKERENVIRONMENTAL/ CAMPGEIGERAREAFUELFARM; JACKSONVILLE,NORTHCAROLINA/ 124-0169-S 
04/l 6.P~ 

35-SGW56-10 
35SGW58-6’ 
35SGW57-8’ 
35-SGW60-6’ 
35-SGW59-6 

16000 
<0.06 
<0.06 
<0.06 
co.06 

35-SGW61-6 
35-SGW63-7’ 
35-SGW64-7’ 
35SGW65-7’ 
35-SGW65-7’ 

<0.06 
co.06 
co.06 
0.2 

<0.06 

3S-SGW62-8’ 
35-SGW55-1’ 
35-SGW54-1’ 
35-SGWSZ-1’ 
35-SGW53-1’ 

4.06 <o.ooo4 
7 0.05 

CQ.1 2 
<O.l 0.008 
co.1 0.3 

35SGW50-6’ 
35-SGW51-3’ 
35-SGW67-6’ 
35-SGW68-6’ 
35-SGW69-6’ 

0.2 
0.1 

<0.06 
CO.06 
4.06 

35-SGW70-7’ 4.06 
35-SGW7 l-9’ 0.1 
35-SGW72-7’ 4.06 
35-SGW73-7’ 4.06 

Analyzed by: D. Bonner 
Proofedby: A. %&AA 

0.004 
0.0008 
4.ooo4 
0.0006 
<0.002 

4mlo4 
<o.oaM 
<0.0004 
4.m 
0.0008 

<o.ooo4 
<o.ooo4 
<o.ooo4 
<0.0004 

160 

1 
0.9 

0.04 
<o.ocKM 

Trarrar Reeeeroh Corporation si!!J 
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Tracer Research Coqoration appreciates the opportunity 

of being of service to your organization. Because we are 

constantly striving to improve our service to you, we welcome 
any comments or suggestions you may have about how we can 

be more responsive to the needs of your organization. If you 

have any questions about the field work, analytical results, or this 

report, please give Mike Gervasini a call at (908) 274-1888. 
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( I GRAIN SIZE IDENTIFICATION 
\ 

NAME SIZE LIMITS 

Boulder 12” OR MORE 
Cobbles 3” - 12” 
Coarse Gravel 314” - 3” 
Fine Gravel 4.76 mm (#4) - 3/4” 
Coarse Sand 2 mm (#lo) - 4.76 mm (#4) 
Medium Sand 0.42 mm (#40) - 2 mm (#lo) 
Fine Sand 0.074 mm (#200)-0.42 mm 

(#40) 
Silt 0.002 mm-o.074 mm (#zoo) 
Clay Less than 0.002 mm 

RELATIVE DENSITY 

~NCOHkE SOIL 
TERM SPT (Blow&l 

Very Loose . BELOW 4 
LOOS? 410 
Medium Dense lo-30 
Dense 30-50 
Very Dense OVER50 * :. 

TERti 
~OHESrvE SOILS 

SPT tl3lowdft) 

Very Soft 
SOR 
Medium Stiff 
Stiff 
Very Stiff 
Hard 

BELOW'2 : 

2-4 
48 
8-15 
15-30 
OVER 30 . 

MOISTURE DESCRIPTIVE’ 
TERMS 

DV Trace O-1096 
Damp Little 10-208 
Moist Some 20-35% 
Wet And 3550% 

. . 
CONTACTS: 

= DEFINITE 

INDEFINITE = 

. . . . . . . . . . . . . = GRADATIONAL 

SOIL DESCRIPTIONS WELL SYMBOLS AND BACKFILL 

Rubber 
Cement Packer 

W) (#4) 

Cement/ 
Bentonite 

WO) 
Backfill Sand 

Key Bentonite (#;r) 
W) 

TEST BORING, LOG AND WELL CONSTRUCTION LEGEND 

Drill 
. . . . . . . . . . . . . . . . 

Cuttings l!IlI . . . . . . . . Gravel 

(#3) (3%) 

- - 

Well 
Key 

- Solid 
Casing 

- (#7) 

- - - - SlOtted - - - - Screen 
= 

W) 

- - 

1 SAMPLE TYPE 

2 3 7 Split Spoon 
c r= Shelby Tube 
i Z=Air Rotary 
1 3 = Denison 
1 4=Auger 
7 W= Wash (Roller Bit) 
( Z=Core 
1 ? = Piston 
1 g=No Sample Taken 

; 
HS= Hollow Stem 
N-P= Non Plastic 
-PL = Below the Plastic Limit 
PL = At the Plastic Limit 

+PL= Above the Plastic Limit 
+LL= Above the Liquid Limit 
SPT = Standard Penetration 

Test . 

RQD= Rock Quality Designation 

ABBREVIATIONS 

I  



TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: qc;trwb-1 
COORDINATES: EAST: 2+643‘@. 4100 NORTH: 3637 5 I. %3&O 

ELEVATION: SURFACE: 18.0 TOP OF STEEL CASING: f9.95 

DRILLING Cd.: Hardin Huber Incoroorated BAKER REP.: James Culp 
DRILLER: Brian Van Doren BORING NO.: 35twb-I SHEET 1 OF 5 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp GeiFer Area Fuel Farm -w 
5.0. NO.: 62470-232 BORING NO.: 35CWD-\ 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
Ft.1 

iample 
We 
and 
No. 

s--G 

s-7 

S-8 

VW 

s-9 

S-f0 

S-rr 

S-k 

S-13 

514 

5-K 

iPT 

IhD 

4 

.; 
4 --- 
I 
I 
I 

Lab. 
Class. 

01 

Pen. 
Rate 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 
RQD = Rock Quality Designation (o/o) 
lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-32821 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

I 

Well Installation 

-I 

- 6.0 

4.7 _ 

pr 

- 0 

- -2.5 

- - 5.0 

- -5.5 

DRILLING CO.: Hardin Huber Incorporated 
DRILLER: Brian Van Doren 

BAKER REP. : James Cult, 
BORING NO.: 356wp -1 SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROIECT: 5-l-E 35 - C-A-r 6-Eb(rEe &=A ~=UGL FAn-vl 
5.0. NO.: d2+1 O- 232 BORING NO.: 3SGwb-I 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

DEflNl’TlDNS 
SPT = Standard Penetration Test(AnM D-1586) (81o~fg.S’) 
RQD = Rock Quality Designation (%) 
lab. aas. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = MoistureContent (ASTM D-2216) Dly Weight Basis 
PID = Photoionization Detector 

Sample 

Type 
and 
No. 

Samp 
Rec. 
(Ft. 

& 
%I 

Lab. 
Class. 

or 
Pen. 
Rate 

Well Installation SPT 
or 

RQD 

I? 
19 
I5 
I3 

PI0 Depth 
(Ft.) Visual Description Detail Elevation 

31 

32 

33 

_ 

34 

35 

36 

38 

39 

40 

41 

42 EJOTE : c&nsC 

43 

44 

45 

46 

-25.7 
-p-&.,0 

-28 

I 

L 

b 
5 

356wb -1 SHEET 3 OF _fl. - DRILLER: &-Lam \Im bovcn BORING NO. 



TEST BORING AND WELL CONSTRUCTION RECORD 
~. 

PROJECT: SW& 35- CE\W &El&X &A FL)E,+F;~~~ w 

5.0. NO.: bti 70 - Z32 BORING NO.: 356UD -I 

SAMPLE NPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rdtary 
D = Den&n 

Depth 
(Ft.1 

51 

i2- 

n 

;4- 

i5 

;6- 

i7- 

-8, 

i9- 

10 

?I - 

‘2 

13- 

4- 

5 

6- 

7 

8- 

,9- 

0, 

N =NoSam 

Type 
and 
No. 

s-2t 

5-2-Y 

Samp 
Rec. 
(Ft. 

& 
%I 

C = Core 
P = Piston 
le 
- 

Lab. 
SPT Class. 
Or or 

RQI Pen. 
Rate 

6 
9 - 
S 
S 
6 
\Z _ 

- 

5 
9 
-2% 
4E - 

-._.- 

-..-_ 

DERNlTlONS 
SPT = Standard Penetration Test(ASTM D-1586) (Blo~rlO.5’) 
RQD = Rock Quality Designation (%I 
Lab. atis. = USCS (ASTM D-2467) or AASHTO (ASTM D-3262) 
Lab. Moist. = MoistureContent (ASTM D-2216) Dry Weight Basis 
PI0 = Photoionization Detector 

I I 

Visual Description Elevation 

- 

5” 

- 

-. 
- - 3s.o 

- -3%: 

‘c 
- -39.0 

- -43.0 
- 43.3 

- 4-3.8 
- -44.0 

7 - 47.0 

DRILLING CO.: i-l-\Aeb\td l-h&e. 3ncm-pxACeA BAKER REP.: ,\o W,~CJ &w 
DRILLER: -&AI\ \jbn Ccrt:v, BORING NO.: %6~D - I SHEET 4 OF 4 
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FA 
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RE 

1 
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3 
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5 

6 

7 

s 
‘\ 

1c 

TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 3SGWD-2 
COORDINATES: EAST: U-65479./200 NORTH: 3634-m. 0820 
ELEVATION: SURFACE: 17.5 TOP OF STEEL CASING: 20./O 

G: R35-Mobile! Drill 

4MMER WT. 

Visual Description 

DRILLING CO.: H:ardin Huber Incorwrated BAKER REP.: James Gulp 

DRILLER: Brian Van Doren BORING NO.: 35kwD-Z SHEET _1 OF 4 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: a 
5.0. NO.: 62470-232 BORING NO.: 3SGLdW -2, 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 

SAMPLE TYPE 
5 = Split Spoon A =Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist . = Moisture Content (ASTM D-2216) Dry Weight Basis 

N = No Sample 

Lab. 
Class. 

or 
Pen. 
Rate 

iamp 
Rec. 

W. Visual Description Elevation 
Depth 

(Ft.1 and 
No. 

Il- 

I2 

l3- 

l4-- 

IS- 

I6 

l7- 

l8- 

l9- 

20 -- 

21 - 

22 -- 

23- 

24- 

25 -- 

26- 

27 -- 

28- 

29- 

30- 

S-S 

-25 2 -- 

25 
5-m s 

fL.5 5 
.- --.- _--.-.. 

-.- 

DRILLING CO.: Hardin Huber Incorporated 
DRILLER: Brian Van Doren 

BAKER REP.: James Culp 
BORING NO.: 356h0- 2 

I 

SHEET 2 OF & 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: S\TE35- &.AMP &r&a&z C\G~ -EL ~/+=tl 
5.0. NO.: &GA-70 * 2132 BORING NO.: &&,ao-2, 

SAMP’LE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
0 = Denison P = Piston 

N = No Sample 

Depth 
(Ft.1 

31- 

32 

J3- 

s4- 

$5 

16- 

37 

38- 

39- 

40 
7 

4-l - 

42 

rc3- 

4-4 

ci5- 

46 

47- 

48 

fg- 
3 , 

ampit 

Type 
and 
No. 

S-/l 

Aid 

s-l.2 

At4 

S-IS 

s-14 

s-15 

S-l& 

5-b 

e 

I 

-- 
Samp 

Rec. 
(!Ft. 

2% 
?a) 

-- 
/#G 
z-0 

86% 

2.0 

Z-0 

rocg 

Lab. 
Class. 

Or 

Pen. 
Rate 

PI0 

DENNillONS 
SPT = Standard Penetration Test (ASTM O-1586) (BlovMJ.5’1 
RQD = Rock Quality Designation (%) 
lab. Class. = uses (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 
PI0 = Photoionization Detector 

Visual Description 

- 

r16.0 I--. -.-.----- 
E/‘JD @= -e,ffi %Q 4-j&.-94 .- 
s- c*r54s-M& 

Elevation 



SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard PenetrationTest (AfWA O-1586) (Blo~MJ.57 
1 = Shelby Tube W = Wash RQD = Rock Quality Designation (%I 
R = Air Rotary C = Core Lab. Class. = USCS (ASTM 02487) or AASHTO (ASTM D-3282) 
D = Denison P = Piston Lab. Moist. = MoistureContent (ASTM D-2216) DryWeight Basis 

N = No Sample PID = Photoionization Detector 
I 

Lab. 
I 

Depth 
ample Rec. :lass. 

(Ft.1 
Lpe W. or 
and & 

(r Visual Description 
Well lrg~al~dion 

Elevation 
Pen. 

No. %I Rate i 
&? 

2.0 
I s-ie 

00% t 
Lo -. 

j-19 
i2 

00% 
- -36.0 

t - --- _ 36.5 

1 

1: 
!  

sr- 

2 
R- 
i4 

55- 

i6- 

57- 

TB- 

j9- 

PO 

Gl- 

62 

L3 

L4- 

h5- 

66- 

67- 

68- 

L9- 

70, 

- 

PT 
tr ,QD 
F- 5 1 1 
bs 
2 - 

- 

PID 
aP= 

- 

- 

- 

!  4kl 
-’ - 39.5 

I 

c -- .~ 
2.0 

:-Lo 
E.G - -43.5 

Icb: 
, - -44.5 

AN -. ---- -45.5 

1 

, 

, 

31 
4’; 
4’ - 

-- 

TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: .%-& 35- &W\P ~E[LER, ~Ae.ctq Cuts &W&I 
5.0. NO.: 6%~7 o - 232 BORING NO.: 356WD-2- 

3 



TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
S.O.NO.: 62470-232 BORINGNO.: 35awn-3 -- 
COORDINATES: EAST: 24647 83. 4$&I NORTH: 363189.8380 
ELEVATION: SURFACE: L TOP OF STEEL CASING: HA3 

IIG: R3EMobiie Drill 

1 BIT PROGRESS 
SIZE DATE W-l 

WATER 
DEPTH 

F-0 TIME 
SPLIT 

!SPOON CASING AUGERS WEATHER 

ctoocI+, Clor 

knny, COOL 

lZE(DIAM.) 1 2” 1 I 

.ENGTH 12’1 I 4-r&Yq zs40 

kJ-As\l 4-27-94 22.0 1 STD. 1 Sunny, I-LT 
bre.e,zM 

IAMMERWT. 1 140# I 

TICK UP I I I 

SAMPLE TYPE 
S = Split Spoon A = Auger 

WELL 
INFORMATION 

Riser Pipe 

TYPE 

Schedule 40, PVC 

TOP 
DEPTH 

(n3 

-f--2.33 
T = Shelby lube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample I 2w -10 Slot, Schedule 40 PVC -62.0. -sGr.a 

I 

Visual Description Well 
Installation 

Detail 
Elevation 

Depth 
(Ft.) 

iampl 

Type 

e 

No. 

Samp 
Rec. 
Ft. 
& 
% 

lab. 
Class. 

or 
Pen. 
Rate 

lab. 
Mois 

% 

l- S-l 

2 _ 35- 
3 QWDS- 

- c3 s-2 

4 
-/ti- - 

5- GblW 
0.‘ a s-3 

6 ____._. -__-__ _... 
_ ‘js - 

7-y 5-q 

w -- 
I.6 
5% 

8 __-_..-- 

9- S-5 

o-------- 

90% ..-__ 
I.5 
50 

75% 
--.-- 
I$ 
2.0 

- 
5 
ID 

7 
8 

-- 

3 
4 
c 
L 

- 

2 

2 
8 

.- 
5 
II 
10 

JO 

I_- 

3 

6” 
7 

_ 
- 

-- 

-- 

.-...- -- 

DRILLING CO.: &din Huber Incorporated 
DRILLER: Brian Wan Doren 

5 

/ 

- 1 

Match to Sheet 2 

BAKER REP.: James Cub 
BORING NO.: +5LWO-~ SHEET 1. OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD - 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
LO-NO.: 62470-232 BORING NO.: 35&+-‘D-3 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 
- 

iamp Lab. 
Rec. P-r Zlass. 
Pt. or 

and & Pen. 
No. 

&D 
%I Rate 

3 
S-G & 

7 

Depth 
(Ft.1 

ll- 

12-- 

13- 

14- 

15 

16- 

17 

lB- 

19- 

20 

Zl- 

22 

23- 

24- 

25 - 

26- 

27-- 

2B- 

29- 

30-l 

Ad 

i- 
s-7 

2 
- 

AtJ 

-r- 
I 

S-b I 
IdOk 
- 

- 
!.5 27 

s-9 
.o 17 

32 
75% 35 

- 

4N 

- 

DEflNlTiONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/O.S’) 
RQD = Rock Quality Designation i%) 
lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM O-2216) Dry Weight Basis 

Visual Description Elevation 

- - 6.8 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Gulp 
DRILLER: Brian Van Doren BORING NO.: ~~cj~~-3 SHEET 2 OF -- 



.: 

TEST BORING AND WELL CONSTRUCTION RECORD 

SAMPLE NPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
0 = Denison P = Piston 

&Pt 
Ft.1 

31- 

32-- 

33- 

%- 

z?s--- 

36- 

37-- 

38- 

39-- 

i-O-- 

kl- 

%2 -- 

23- 

14-- 

15- 

26-- 

37- 

l8-- 

49- 
, 

N=NoSam 

OEFINITIONS 
SPT = Standard PenetrationTestlASTM D-1586) (8l0~~fO.5’) 
RQC? = Rock Quality Designation (%) 
lab. aas . = USCS (ASTM O-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = MoistureContent (ASTM D-2216) OwWeight Basis 
PID = Photoionization Detector 

Visual Description I Well Installation 
Detail Elevation 

-21. I 
-27.3 

-28.3 



TEST BORING AND WELL CONSTRUCTION RECORD c- 
PROJECT: Smz 35 - CPM~ &r 66~ AIZ~:/, F.JEC ~=firm 
5.0. NO.: 6Z47O-Z32 BORING NO.: 35&bo-3 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

Depth 
w 

5l- 

T2 

i3- 

;4 

25- 

56- ___ 

F7- 

i%- 

i9- 

LO-- 

b l- 

bz-- 

63- 

&4- 

:s I 

:6- 

L7-- 

:a 

:9- 

70 -A- 

N =NoSam 

ample 
We 
and 
No. 

S-17 

-- 

S-Is 
-- 

A,N 

520 

.-- 

A.N. 

Samp 
Rec. 
(Ft. 
& 

%I 

lab. 
Class. 

Or 

Pen. 
Rate 

--.. 

P1D 

wm 

DERNlllONS 
SPT = Standard Penetration Test (A!XM D-1586) (Blo~~l0.S’) 
RQD = Rock Quality Designation (%) 
lab. aas. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moln = Mdbture Content (ASTM D-2216) DvWeight Basis 
PID = Photoionization Detector 

I I 

Visual Description Elevation 

Continued from Sheet 3 

hj0r.E: We-f -I 

-. 

-39.6 \ 

- -40.3 

- -42.3 

- -45.3 

- -46.8 

- -47.3 

- -5Ll.3 

-... ..-. .-- - - 51.3 

1 
DRILLING CO.: ti h FLDI ‘4 & bE P Tnux-Para& t, BAKER REP.: ‘JlWL5 cul$ 
DRILLER: ‘&ut+n VAn Dot-cm BORING NO.: T356uD -3 SHEET 3 OF A 



TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 3Sr,wr~-Lt 
COORDINATES: EAST: %+653r 4 a 7200 NORTH: 3L 3gzot 25a 
ELEVATION: SURFACE: //, 9 TOP OF STEEL CASING: /J&f 

RIG: R35-Mobile 

LENGTH 

HAMMER WT. 

5TICK UP 

INFORMATION 

Visual Description 

DRILLING CO.: &rdin Huber Incorporated BAKER REP.: James Culp 

DRILLER: Brian V’an Doren BORING NO.: 356uo-4 SHEET r OF &’ 



.: 

TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
S.O.NO.: 62470-232 BORING NO.: 35-W=4 

DEFlNlTlONS 
SPT = Standard Penetration Test (ASTM O-1586) (8l0~~lO.5’) 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Den&on P = Piston 

N = No Sample 

RQD = Rock Quality Designation i%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Lab. 
class. 

or 
Pen. 
Rate 

jamp. 
Rec. 
(R. 
& 

%I 

ample 
rype 
and 
No. 

Lab. 
tioir 

% 

Depth 
(Ft.1 

Visual Description 1 Detail Elevation 

11 T 12 

2ontinued from Sheet 1 

5-6 

13 

14 

15 

16 
t 

- 
ts 24 
I6 - 

z- 

17 

18 

19 

20 

21 

22 

23- 

24- 

25 _ 

26- 

27-- 

2B- 

29- 

30, 

DRILLING CO.: Hardin Huber Incorwrated BAKER REP.: James Gulp 
DRILLER: Brian Van Doren BORING NO.: 356 bD- 4 SHEET 2 OF & 



TEST BORING AND WELL CONSTRUCTlON RECORD 

PROJECT: 51rE s- CAMP 6E;I66R AtiA i=tiC F;ffRl’l 

5.0. NO.: 62470- 232 BORING NO.: 3!?&~iD4 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
0 = Denison P = Piston 

DEHNITIDNS 
SPT = Standard PenetrationTesttASTM D-1586) (Blowfsl0.f’) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) Or AASHTD (ASTM D-3262) 
lab. Moist. = MoistureContent (ASTM D-2216) DvWeight Basis 
PI0 = Photoionization Detector 

I I 

N=NoSan 

70% -- 

-- 
l *El 
zi 

92% -- 

-- 

1.7 -.- 
2.0 

8% I..-- 

lab. 
Class. 

or 
Pen. 
Rate 

iample 

Type 
and 
No. 

Elevation 
PI0 

t-w 
Depth 

(Ft.1 

24 w 
z 
- 

I. 

- -2C.6 

_ -20.1 

- - 30.1 

- 32.9 
- -33.1 

- -3T.l 

c 

:  
c 

i 

1 

:  

/Ltd. 

S-t0 

37 

38- 

39- 

4-o 

4’- 

42 - 

43- 

44 

45- 

*--- 

47- 

48 

49- 
m : 

07- 

J4.t.i. 

S-II 

---.- 

/.+.N 

-- 
46 6 
9 

- 

S-PL 

-- 

A.hi. 

15 
2r 
31 
37 

- 

S-IS 

-.-. 

BAKERREP.: &w;- CVL? 
BORING NO.: %k+-) r,- 4 SHEET 3 OF 4 



TEST BORING AND WELL CONSTRUCTION RECORD 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Oenison P = Piston 

N = No Sample 

Depth 
(Ft.) 

3- 

rZ-- 

i3 

si2- 

55 

:6- 

i7- 

3- 

;9- 

PO- 

;1- 

,2- 

,3- 

>4- 

;5- 

,6- 

57 - 

;8- 

,9- 

‘O-l 

iamplc 

Vie 
and 
No. 

S-VI- 

iamp 
Rec. 
(Ft. 

& 
%I 

G- 
270 

lo02 

lab. 
Class. 

dr 
Pen. 
Rate 

PI0 

bpm 

-- 

DERNITIONS 
SPT = Standard Penetration Test (AgM O-1586) (Rlo~1O.S’) 
RQO = Rock Quality Designation 1%) 
Lab. aas. = usCS@.STM D-2487) or AASHTO (ASTM O-3282) 
lab. Moist = Moisture Content (ASTM O-2216) OwWeight Basis 
PID = Photoionization Detector 

Visual Description 
Well Irgaalil~tion 

Elevation 



TEST BORING AND WELL CONSTRUCTION RECORD 
I 

-I 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: ,75,sw 5 

COORDINATES: EAST: 24&581013100 NORTH: 3~3296. g80 
ELEVATION: SURFACE: -I$ 7 TOP OF STEELCASING: lo. z3 

1IG: R35-Mobik! 

SAMPLE TYPE 
INFORMATION 

Visual Description 

DRILLING CO.: H[ardin Huber Incorporated BAKER REP.: James Culp 

DRILLER: Brian ‘Van Doren BORING NO.: 3SGwfi -5 SHEET 1 OF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

‘PROJECT: Site 35 - CamD Geiper Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35&sWb- !?- 

SAMPLE TYPE 
S = Split Spoon A = Auger 
1 = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

Depth 
Sample 

(Ft.) 
Type 
and 
No. 

N = No Sample 
- 

Samp 
Rec. Pr 
6-t. 

& :&Y 
%I 

- 

--- - 

2.0 2 
!.o 

; 

100% 3 ..- -- 

- 

f 
3 
5 
- 

- 
2 
z 

: - 

- 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-lS86) (BlowslO.5’) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

. 

Visual Description 

-I 
d 0 k.+) NO ------- -- 

3 

Well hsetpaf~tion . 
Elevation 

- -19.3 

DRILLING CO.: Hardin Huber IncorDorated BAKER REP.: James Cult 
DRILLER: Brian Van Doren BORING NO.: 35---&~ SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
0 = Denison P = Piston 

N = No Sample 

DEflNlTlONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lo~rlO.S’) 
RQD = Rock Quality Designation (%) 
Lab. ass. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist = Moisture Content (ASTM D-2216) DtyWeight Basis 
PlD = Photoionization Detector 

I I T ( Samp 
RX. 
(Ft. 

#a 
%I 

Lab. 

P-r class. 

:bO 
or 

Pen. 
Rate 

/5 
R 
42 

13 

iample 

Type 
and 
No. 

Elevation 
PI0 

@Pm 
Depth 

(Ft.1 
Visual Description 

Zontinued from Sheet 2 
-23. I 

L:zmzEL _ 
LuTEa 
u5vJ4 

I 

- -21.3 

- -29.3 

- -30.3 

- -37.3 

- -4-0.3 

- -41.3 

- 

- 

3‘8 

39 

P 
i 

41- 
?2 

t-3- 

44 

4-s- 

46 

47- 

443- 

c9- . 

5-d 

- 

1 
R” 

5l.3 
-. 



. :. 

TEST BORING AND WELL CONSTRUCTION RECORD 
c- 

PROJECT: 5mT.3iT- d&m? &6-~&S%@& F=M 
5.0. NO.: &W~D - Z3.z BORING NO.: 35&&J& -5- 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

DEANITIOUS 
SPT = Standard Penetration Test (AgM D-1586) (8lOwlO.S’) 
RQD = Rock Quality Designation (%I 
lab. aas . = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 
PID = Photoionization Detector N = NoSarr 

iamp 
Rec. 

Vt 
& 

%I 

Lab. 
Clae. 

or 
Pen. 
Rate 

;ample 
Type 
and 
No. 

Visual description 
PI0 

Wml 
Depth 

(Ft) Elevation 

--42.x! 

- 45.3 

- cl.b.3 

- 4s.s’cI 

- 48.5 

FB 

59 

60 

61 

c2 

63 : 

64 

GS 

L6 

57 

LB 

69 

i 70 



TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: Site 35 - Camp GeiPer Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35-,vjw-zbg 
COORDINATES: EAST: 246539D.32# NORTH: ,?~.3~0,9, /z94 
ELEVATION: SURFACE: /&# TOP OF STEEL CASING: /5TtP5 



TEST BORING AND WELL CONSTRUCTION RECORD ;.-- 

PROJECT: Site 35 - Camp G&per Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35~u-iz4745 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
Cl = Denison P = Piston 

Depth 
(Ft.) 

Il- 

12- 

13- 

14- 

15 

16- 

17 

lB- 

19- 

20 

21- 

22 

23- 

24- 

2s -- 

26- 

27 

28- 

29- 

30, 

N = No Sample 
- 

Samp 
Rec. SK 
(Ft. 

ample 

TYW 
and 
No. 

5-L 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM O-1586) (BlowslO.5’) 
RQO = Rock Quality Designation (%I 
Lab. Class. = WCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Well Installation 
Detail Elevation 

DRILLING CO.: Hardin iiuber Incorporated BAKER REP.: James Culr, 
DRILLER: Brian Van Doren BORING NO.: %k’lu-tiA SHEET 2 OF 3 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
50. NO.: 62470-232 BORING NO.: 35~tcu-us 

SAM 
5 = Split Spoon 
1 = Shelby Tube 
R = Air Rotary 
D = Deniron 

N =! 

s 

Depth 
Sample 

(Ft.) 
Type 

and 
No. 

ASTM D-2216) Dry Weight Basis 

Visual Description 

31- 

32 

33- 

34- 

35 

S- 

37 

3- 

39- 

*:0 

f-1 - 

P 

4-s- 

+4- 

4-j- 

q9- - 

ZOO, - 

DRILLING CO.: Eardin Huber Incorporated BAKER REP.: James Culr, 

DRILLER: Brian Van Doren BORING NO.: 35Mb - 26 B 

- 

- 

SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORIJ _ 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 

70-232 BORING NO.: 35Mk,-296 

COORDtNhS: EAST: zc;L645661. /W0 NORTH: 363/&9. 6466 
ELEVATION: SURFACE: /s. 5 TOP OF STEELCASING: Zd, Zg 

IIG: R35-Mobile Drill 

WATER 
DEPTH 

WEATHER (F-r) I I BIT 
CASING AUGERS SIZE 

SPLIT 
SPOON TIME 

ENGTH 

YPE 

2’ 

STD. 

IAMM~R&K] 140# I I 

ALL 30” I I 

WELL 
INFORMATION DIAM TYPE 

TOP 
DEPTH 

VI 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = De&on P = Piston 

N = No Sample 

Qmp 
Ret 
Ft. 
& 

% 

ample 

‘we 
and 
No. 

Well 
Elevation 

Depth 
(Ft.) 

SK 
or 
RQD 

Visual Description 

5-4 5 
s7 - 

DRILLING CO.: Hardin Huber Incoroorated 
DRILLER: Brian Van Doren 

Match to Sheet 21 

BAKER REP.: James Gulp 
BORING NO.: 35m;Iw-275 

-L 

SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35&w-238 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = Ho Sample 
- 

iPT 
>r 
tQD 

- 

__ 

4 
4 
5 
6 

- 

Lab. 
:lass. 

or 
Pen. 
Rate 

-.-..- 

- 

Lab. 
Mob 

% 

- 

.-- 

-- 

- 

- 

- 

- 

- 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (46) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Well Installation I 
Visual Description Detail 

I 
Elevation 

- 6.0 -_ 

-6.6 

_ -7.e 

- 

DRILLING CO.: &n-din Huber Incorporated BAKER REP.: James Culp 

DRILLER: Brian Van Doren BORING NO.: , %+r-H&-z?B SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camu Geicrer Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 3SMW-296 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Waih 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

(Ft.) 

S- 

I2 

33- 

34- 

$5 

36- 

37. 

18- 

?9- 

10 

kl - 

12 

f3- 

h4 

(5- 

‘6 

“7 - 

18- 

!9- 

3, 

ample 
We 

No. 

s-8 

iamp 
Rec. 
(Ft. 

& 
%I 

y7 
20 

Lab. 
Class. 

or 
Pen. 
Rate 

Lab. 
Llois 

% 

DEFINITIONS 
SPT = Standard Penetration Ted (ASTM D-1586) (6l0w~lO.S) 
RQD = Rock Quality Designation (%I 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist = Moisture Content (ASTM D-2216) Dly Weight Basis 

Visual Description 
Well Installation 

- 25.5 

- 2L.S 

- 27.5 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Cult 
DRILLER: Brian Van Doren BORING NO.: 35h#-Z98 SHEET 3, OF 5 



TEST BORING AND WELL CONSTRUCTION RECORD 
I PROJECT: Site 35 - Camp Geker Area Fuel Farm 

S.O. NO.: 62470-232 BORING NO.: 3s’Mw-Z9~ 
COORDINATES: EAST: ~4646iiL1. &i&o NORTH: S&3 Ice. 452Q 
ELEVATION: SURFACE: /g. L TOP OF STEELCASING: zd, 6% 

1IG: R35-Mobile iDrill 

AMMERW. 

Visual Description 

DRILLING CO.: Hardin Huber Incorporated BAKER REF.: James Gulp 
DRILLER: Brian Van Doren BORING NO.: &7&‘# -29t4 SHEET 1 OF 2 



TEST BORlNG AND WELL CONSTRUCTION RECORD .-- 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
CO-NO.: 62470-232 BORINGNO.: 35W&-29A- 

SAMPLE TYPE 
S = Split Spoon A = Auger 
1 = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Den&on P = Piston 

Depth 
(Ft.1 

Il- 

12- 

13- 

14- 

15- 

16- 

17- 

18- 

19- 

20- 

21- 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

30, 

ample 

rype 
and 
No. 

N=NoS 
- 

amp 
Rec. 
(Ft. 

& 
%I 

- 

pie 

PT 

ho 
- 

Lab. 
:lass. 
or 

Pen. 
Rate 

Lab. 
Waist 

% 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM O-1586) (810~~10.5') 
RQD = Rock Quality Designation (%) 
Lab. Class. - - USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

Continued from Sheet 

Elevation 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Gulp 
DRILLER: Brian Van Doren BORINGNO.: ,35-M#-29fi SHEET z OF ,z - 



TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 22FMti-3C’~ 

COORDINATES: EAST: %64 S J c\.9200 NORTH: 362.8 ~5. ~330 

ELEVATION: SURFACE: /6, z. TOP OF STEEL CASING: /8.38 

tlG: R35-Mobile 

R = Air Rotary C = Core 

N = No Sample 

Visual Description 

DRILLING CO.: &din Huber Incorporated BAKER REP.: James Cult 
DRILLER: Brian Van Doren BORING NO.: .s%%.W -.s& SHEET 1 OF 3 

. 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp GeiFer Area Fuel Farm 
5.0. NO.: 624’70-232 BORING NO.: dk%W-304 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Waih 
R = Air Rotary C = Core 
D = Denison P = Piston 

Depth 
(Ft.1 

Il- 

IZ- 

13- 

14- 

I5 

16- 

17 

18- 

19- 

!O-- 

!l- 

!2 

!3 - 

!4 - 

!5 

!6- 

TYPO 
and 
NO. 

5 -4 

S-7 

--- 

S-2 

N = No Sample 
- 

Samf 
Ret SPT 
(R. 
& 

%I 
t;c 

- 

/. 7 -z- 
z-0 3 

3 
5 - 

Lab. 

or 
Pen. 
Rate 

lab 
Mob 

36 

- 

- 

_ 

--- 

DEFlNlTlONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blowsl0.S’) 
RQD = Rock Quality Designation (SC) 
lab. class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Descrihtion 
Well l;m&liiaf’on 

Elevation 

T 
-. 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Gulp 
DRILLER: Brian Van Doren BORING NO.: 35M#-BB SHEET & OF 12. 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
S.O.NO.: 62470-232 BORING NO.: 35Nti-3QX 

SAMP’LE lYPE DEFlNlTlONS 
5 = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586) (BlowSl0.5’) 

T = Shelby Tube W = Wash RQD = Rock Quality Designation (%I 

R = Air Rotary C = Core Lab. Class. - - USCS (ASTM D-2487) or AASHTO (ASTM O-3282) 
D = Denison P = Piston Lab. Moist. = MoistureContent (ASTM D-2216) Dry Weight Basis 

N = No Sample 

Siltllp. Lab. 

Depth 
Sample Rec. SIT 

Type 
Class. Lab. 

(Ft.1 and 
(Ft. or Moist Visual Description Elevation 
& 

No- %) 
RQD P::. % 

Rate 

Continued from Sheet 2 
2 

- -/G.8 
- -19.3 

-21.05 

- -25.05 

- 25.7 
- -2S.B 

- -2b.8 

- 21.8 

- 

- 

DRILLING CO.: Enrdin Huber Incorporated 
DRILLER: Brian Van Doren 

BAKER REP.: James Cult 
BORING NO.: 35MM-3 c2B SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECOR-i 
PROJECT: Site 35 - Camp Geiver Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35~&-3dA- 
COORDINATES: EAST: w-6-+ 800 v 3000 NORTH: 3~%2825.7500 

ELEVATION: SURFACE: /&.3 TOP OF STEEL CASING: /8.38 

RIG: R35-Mol ile Drill 

SPLIT 
SPOON 

PROGRESS 
(FT) 

ilZE (DIAM.) 

.ENGTH 

NPE STD. 

iAMMER WT. 

:ALL 

iTlCK UP 

WELL 
INFORMATlON DIAM lYPE 

TOP 
DEPTH 

(Fn 

SAMPLETYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W =Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Riser pipe 

screen 

2" 

2" 

Schedule 40. PVC 

JO Slot, Schedute 40 PVC 

SPT 
OC 

RQD 

I  I  

Visual Description 
ample 

rype 
and 
No. 

hmp 
Rec. 
Ft. 
& 

% 

Lab. 
Class. 

Of 

Pen. 
Rate 

Well 
Ins+~tal~ion 

Depth 
(Ft.) 

lab. 
Moir 

% 
Elevation 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

o- 
Match to Sheet 2- 

DRILLING CO.: Hardin Huber Incortxxated BAKER REP.: James Culr, 
DRILLER: Brian Van Doren BORING NO.: 3~df2-34# SHEET _I_ OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
S.O.NO.: 62470-232 BORING NO.: < <.5.2.2&-31+- 

A-- 

-- 

SAMPLE lYPE -- 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison _ P = Piston 

Depth 

(Ft.1 

Il- 

IZ- 

13- 

14- 

is- 

16- 

17- 

18- 

19- 

20- 

21- 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

and 
NO. 

3le 
- 

PT 

ho 

- 

Lab. 
:lass. 
or 

Pen. 
Rate 

Lab. 

DEFlNlTiONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blow~l0.S’) 
RQD = Rock Quality Designation (Pm) 
lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 
Well l;mt&ation . 

Elevation 

t 
Continued from Sheet 1 

A.7 23 
/6. O- 

/Fe- 

J 

-. 

1. 06 

- 0.3 

- -0.7 

- 

DRILLING CO.: Hgtrdin Huber Incorporated BAKER REP.: James Gulp 

DRILLER: Brian Van Doren BORING NO.: < %5YW-3&-- SHEET 2_ OF 2 



TEST BORING AND WELL CONSTRUCTION RECORL, 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: .%5,4&d-3/3 
COORDINATES: EAST: 554-65209.7100 NORTH: 3~,3319.66cro 
ELEVATION: SURFACE: /&. 4 TOP OF STEEL CASING: /8.96 

UG: R35-Mobile Drill 

WELL 
INFORMATION 

I I 
DIAM TYPE 

SAMPLE TYPE 
S = Split Spoon A =Auger 
1 = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Samp 
Rec. 
Ft 
& 
% 

SPT 
or 
RQC 

/.3 
2% 

/o 
/o 
9 
6 

Depth 
(Ft.) 

Lab. 
Class. 

or 
Pen. 
Rate 

Well 
In.s$la;,ion Elevation 

Visual Description Lab. 
Mois 

% 

-- 

--_- 

/4.7 /4.7 

- 13.4 - 13.4 

- l2.4 - l2.4 

- /o.e - /o.e 

- 8.4 - 8.4 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James CUIP 
DRILLER: Brian Van Doren BORING NO.: 35k’N-.Z/5 SHEET 1. OF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geker Area Fuel Farm 
S.O. NO.: 62470-232 BORING NO.: ??5M#-Z’d3 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(Ft.1 

17 

18- 

19- 

20 

21 - 

22 

23- 

24- 

25 

26- 

27 

28- 

29- 

rY& 
and 
No. 

A.M. 

5-b 

S-7 

A..r/ 

5-s 

‘amp 
Rec. 
(Ft. 
i3( 
96) 

lab. 
Class. 

or 
Pen. 
Rate T I 

+ 

Lab. 
Uoisl 

% 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8low~lO.S') 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 
Well l;m&lfition 

Elevation 

Continued from Sheet 1 

- 3*9 -. 

- -1.6 

--7.6 

- 

- 

DRILLING CO.: Hardin Huber Incorporated - 
DRILLER: ‘Brian Van Doren 

BAKER REP.: James Culp 
BORING NO.: s SHEET 2 OF2 



TEST BORING AND WELL.CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geker Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35~W-$/5 

SAMPLE TYPE 
S = Split Spoon A = Auser 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(Ft.1 

!I- 

!2 . 
13- 

?4- 

IS 

?6- 

77 

%- 

:9- 

to _ 

.l- 

.2 

.3 - 

-4- 

I5 

-6- 

7 -- 

8- 

9- 

b-I 

iampl 
We 
and 
No. 

5-5 

S-4 

S-/Z 

e 
lab. 

Class. 
or 

Pen. 
Rate 

lab. 
Mob 

% 

- 

- 

- 

- 

- 

- 

-- 

- 

- 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM O-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 
Well Installation 

Detail 

Continued from Sheet 

d 
7 

d’ 

- 

3 

d 

- 

-. 

Elevation 

hl 
-20.6 

-24.4 

-25.6 

-26.6 

-27.1 

30.G 

3 
DRILLING CO.: Hardin Huber Incorporated BAKER REP.: dames Gulp 
DRILLER: Brian Van Doren BORING NO.: 35Mw-3/B SHEET 2 OF 3 



TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: Site 35 - Camp Geiner Area Fuel Farm 
5.0. NO.: 62470-232 BORlNG NO.: c.j7f.,w -,3/A 
COORDINATES: EAST: 24-6 52o3.3700 NORTH: JG33 I z,oo 
ELEVATION: SURFACE: I & .4 TOP OF STEEL CASING: 18.32 

RIG: R35-Mobile IDrr 

STICK UP 

R = Air Rotary 
D = Denison 

Visual Description 

Match to Sheet 2 

DRILLING CO.: &wdin Huber Incorporated BAKER REP.: James Cub 
DRILLER: Brian Van Doren BORING NO.: &&iwLd -I/ #? SHEET J- OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD -~ 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
S.O.NO.: 62470-232 BORING NO.: 35&~-3/R 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
0 = Den&on P = Piston 

N = No Sample 

Depth 
(Ft1 

Il- 

IZ- 

13- 

14- 

15- 

16- 

17- 

18- 

li- 

20- 

21- 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

30-l 

rmplc 

Type 
and 
No. 

SamF 
Rec. 
(Ft. 

Lab. 
Class. 

or 
Pen. 
Rate 

Lab. 
Wois 

% 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation i%) 
lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevation 

Continued from Sheet 1 

4 
- 4a4 

-. 

- 3.4 

2.4 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Cub 
DRILLER: Brian Van Doren BORING NO.: 35/‘4~3/P- SHEET 2 OF 2 - 



TESTBORINGANDWELLCONSTRUCTIONRECORD 
PROJECT: Site 35 - Camr, Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: ~354&v-J2B -- 
COORDINATES: EAST: 2+65339.47w NORTH: 36 29 26. 5520 
ELEVATION: SURFACE: /A/ TOP OF STEEL CASING: /8.7s 

RIG: R35-Mobil{ 

4AMMER WT. 

Visual Description 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Gulp 
DRILLER: Brian Van Doren BORINGNO.: 3tZ'4'~32a SHEET 1 OF 3 



TEST BORING AND WELL’CONSTRUCTION RECORD /1 
PROJECT: Site 35 - Camp Geiper Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35.#w-3~93 

=a 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby lube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

DEFlNlllONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

iample 

Type 
and 
No. 

hmp 
Rec. 
wt. 
a 

W 

Lab. 
Class. 

or 
Pen. 
Rate 

iPT 
lr 
%QO 

Visual Description 
Well l;ma$ation . Lab. 

Mois 
% 

Elevation 

..-_-._ 

Continued from Sheet 1 -I 
- 

- 3.6 

11 

12 

13 

14 

1C - 

1E 

17 

II! 

1s 

2c 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3(1 

-. . 

-- 
$ 
/f 
/4- - 

- 
/ 
2 2 - 

DRtLLlNG CO.: Hardin Huber Incorporated BAKER REP.: James Culu 
DRILLER: Brian Van Doren BORING NO.: 35MW -32 B SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geiper Area Fuel Farm 
S.O.NO.: 62470-232 BORING NO.: r J<YU)- 3 2R 

r 

SAMIPLE TYPE 
S = Split Spoon1 A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Deniron P = Piston 

N = No Sample 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (~Iows/O.S’) 
RQD = Rock Quality Designation (%) 
lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = MoistureContent (ASTM D-2216) Dry Weight Basis 

!iamp. lab. 

Depth 
Sample Rec. SIT Class. Lab. 

TYv 03. or or 
(Ft.) and 

Moist Visual Description 
Well lrgta~il~tion 

Elevation 
& RQD Pen. % 

No. ~6) Rate 

/2 24 

Sl- 
.?,fl 

5-S g. 
Continued from Sheet 2 

- 

32 
:S5% 

20 -$% de 
__, --.._ - ---__ __ -_.. e-e 

- -. 

53- 
A.d 

#7 

34- - -r-J,9 

35 -___ -. .----” ..--.- 
1.0 25 

36- 
zfl 27 

S-7 27 

/DO% 23 
37 -21.2 

+7- 

48- 

49- 
- - 

S-0, 

DRILLING CO.: Bardin Huber Incorwrated BAKER REP.: James Cub 

DRILLER: Brian Van Doren BORING NO.: 35MW-3 =7S SHEET 3. OF ,3 



TEST BORING AND WELL CONSTRUCTION RECOR: 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35/vtw-324’ 
COORDINATES: EAST: 2445339.5300 NORTH: 362921.8600 
ELEVATION: SURFACE: Ib. / TOP OF STEEL CASING: /8.z3 

PROGRESS 
WI 

WATER 
DEPTH 

WEATHER (Fl-) TIME 

TICK UP I I 

SAMPLE TYPE 
S = Split Spoon A. = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(Ft.) 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

B- 

9- 

o- 

amplt 

rvpe 
and 
No. 

Saw 
Ret 
Ft 
& 

% 

- 

SPT 
& 
- 

Lab. 
Class. 

or 
Pen. 
Rate 

lab. 
Moisi 
.% 

Visual Description Well 
Ins.elll;~on Elevation 

1 

- 13. / 

- lJ,I 

- If.85 

DRILLING CO.: Hardin Huber Incorporated 
DRILLER: Brian Van Dot-en 

BAKER REP.: James Gulp 
BORING NO.: 35%‘&-32t+ SHEET 1 OF 2 



TEST BORING AN,D WELL CONSTRUCTION RECORD 
rC / 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 36MW-da9 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Cote 
D = Denison P = Piston 

N = No Sample 

Depth 
(Ft.) 

Il- 

IZ- 

13- 

14- 

15- 

16- 

17- 

18- 

19- 

20- 

21 - 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

30-T 

ample 

Vpe 
and 
No. 

‘PT 
)r 
IQ0 

Lab. 
Class. 

OI 

Pen. 
Rate 

Lab. 
Uoist 

% 

DEFlNlTiONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lows/O.5’) 
RQD = Rock Quality Designation i%) 
lab. Class. = USCS (ASTM D-2487) oc AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevation 

DRILLING CO.: Bardin Huber Incorporated BAKER REP.: James Culr, 

DRILLER: Brian Van Doren BORING NO.: 35ML3-32& SHEET 2_ OF 2 



I TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: \ 
COORDINATES: EAST: 2465-~3a.3/oa NORTH: 363097 43~1 , 
ELEVATION: SURFACE: /6*8 TOP OF STEEL CASING: ,‘.b. L 2 

IG: R35-Mobile Drill 

--pqz --r--i WATER 
BIT PROGRESS DEPTH 

AUGERS SIZE DATE F-l-l WEATHER (FT) TlME 

1 1 ) ] ! ! 
‘PE 

AMMERWT. 1 140# 1 
I  

- -- 
kLL I 30” I 

RE 

t 

TYPE SAMlPLE 
S = Split Spoon A = Auger 
T = Shelby T&e W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

WELL 
INFORMATION DIAM TYPE 

TOP 
DEPTH 

tm 

Riser Pipe 

Screen 

2” Schedule 40, PVC -a. 18 -39.0 

2” .lO Slot, Schedule 40 PVC -#39,d -5?3<44 

I I 

Visual Description 
Well 

Elevation 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Depth 
W 

Lab. 
Class. 

or 
Pen. 
Rate 

SPT 
or 
RQD 

lab 
Moi: 

% 

- /6.3 

- u-3 

87 - 
42 

93 $ 

Match b Sheet 2- 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Culp 
DRILLER: Brian Van Doren BORING NO.: Z5-MW-33 B SHEET 1_ OF j 



TEST BORING AND WELL’CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
S.O.NO.: 62470-232 BORING NO.: m&-23& 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(Ft.1 

ll- 

12- 

13- 

14- 

15 

16- 

17-- 

lB- 
-J 

19- 

20 

21- 

22 

23- 

24- 

2s 

26- 

27 

28- 

29- 

30, 

sainp 
ample Rec. 
Type (FL 
and 
No. ;) 

lab. 
MOiS 

% 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM O-1586) (Sl0~~l0.5’) 
RQO = Rock Quality Designation (56) 
lab. CIass. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM O-2216) Dry Weight Basis 

Visual Description Elevation 

DRILLING CO.: Hardin Huber Incomorated BAKER REP.: James Cub 
DRILLER: Brian Van Doren BORING NO.: s&@W-33.45 SHEET 2 OF 3 



TEST BORING AND WELL.CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geiner Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.- 

SAMPLE TYPE 
S = Split Spoo’n A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N =: No Sample 

Samp. Lab. 

Depth 
Qmple Rec. SIT Class. 

We 
Lab. 

(Ft.1 and 
(Ft. or Moist 

RQO P::. % & 
No- 9~) Rate 

DEFINITIONS 
SPT = Standard Penetration Test(ASTM D-1586) (81ows10.5’) 
RQD = Rock Quality Designation(%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Well Installation 
Visual Description Detail Elevation 

fl- 

R - 
- -. 

33- 
A&! 

34- 

18- 

49- - - 

?o, - - 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Cub 

DRILLER: Brian Van Doren BORING NO.~5&w33E3 SHEET cz. OF a 



TEST BORING AND WELL CONSTRUCTION RECOR-> 

IIG: R35-Mobile Drill 

PROJECT: Site 35 - Camp Geker Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: .-%5wu- 33~4 
COORDINATES: EAST: %+65~38.5600 NORTH: 363097. Go30 
ELEVATION: SURFACE: IL.9 TOP OF STEEL CASING: 16. L 8 

I 
WATER 
DEPTH 

WI S%& 1 CASING 1 AUGERS 1 DATE WEATHER TIME 

IZE (DIAM.) 

ENGTH 

YPE 

IAMMER WT. 

ALL 

TICK UP 

TYPE 
TOP BOTTOM SAMPLE TYPE 

5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

ampit 

‘Ype 
and 
No. 

bmp 
Rec. 
FL 
& 

% 

lab. 
Class. 

or 
Pen. 
Rate 

Depth 
(Ft.1 

Lab. 
Moist 

% 

Visual Description Elevation 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

B- 

9- 

o- 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Cult, 
DRILLER: Brian Van Doren BORING NO.: YrtiW -33 k SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 
- 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
S.O.NO.: 62470-232 BORING NO.: 2224~ -334% 

SAMPLE TYPE -- 
S = SDlit Srmon A = Auqei 
T = Shelb; Tube w = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

s+- .16 -i 

Depth 
W 

-I 

17- 

lB- 

19- 

20- 

21- 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

N = No 5. 

ample 

bw 
and 
No. 

amp 
Rec. 
([Ft 
& 
%I 

.- 

de 
- 

PT 
If 
:QD 

- 

Lab. 
Zlass. 

or 
Pen. 
Rate 

lab. 

lontinued from Sheet 1 

130--1 - 

DRILLING CO.: Hardin Huber Incorporated 
DRILLER: Brian Van Doren 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Well Installation 
Visual Description Detail 

- 

8 

- 
Yi 
- 

c5 
- 

)5 

- 

BAKER REP.: James Gulp 
BORING NO.: 35Mb- 33 A- 

-. 

Elevation 

SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORP. 
%* 

PROJECT: Site 35 - Camp GeirJer Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 3~k’hu-3+B 
COORDINATES: EAST: 24 b 5-706. 6 900 NORTH: .3.6 273.5. 6420 
ELEVATION: SURFACE: /4.P TOP OF STEELCASING: 16,76 

SAMPLE TYPE 
S = Split Spoon A = Auger 
t = Shelby Tube W = Wash 

INFORMATION 

R = Air Rotary 
D = Denison 

C = Core 2” Schedule 40, PVC 
P = Piston 

Riser Pipe -3L*% 
screen 2” .lO Slot, Schedule 40 PVC - % ’ 25 N = NoSample 

Lab. 
Class. 

or 
Pen. 
Rate 

amplc 

be 
and 
No. 

Rec. 
Ft 
& 

% 

Well 

I 
Elevation 

Lab. 
Moist 

I % 

Visual Description -Depth 
(Ft.) 

iPT 
)r 

IQ0 

.-- 

A kl 

e 

7- 7- 

, 
- 

14.6 

- /Lb 
- /3.3 

- /c9.8 

- 7.6 

2 

3- 

4-- 

- MS3 
5 - 03 

6---- 

7- 

B-- .- 

9- 

0 --.- 

s-1 

5-z 

5-3 

5-4 

--._-- 

5-i 

I-- 1 L Match to Sheet 2 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Cub 
DRILLER: Brian Van Doren BORING NO.: 35Mw-34-B SHEET 1 OF 3 



.i 

TEST BORING AND WELL CONSTRUCTION RECORD 
r- 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
S.O.NO.: 62470-232 BORING NO.: 3s-k’~-3tca 

TYPE SAMPLE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM O-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Samp. Lab. 

Depth 
Sample Rec. SIT Class. Lab. Well Installation 

(Ft.1 Type 
and 

(Ft. or Moist 
& RQD P::. % 

Visual Description Detail Elevation 

No. %I Rate 

Continued from Sheet 1 
ll- 

12- 

/hf. 
&s-r/&t-) --- /qL - %3 * - -. 

13- 

lB- 

19- 

20 

21- 

22 

23- 
AA 

24- 
I\ 

25 --._ 
2.0 2 254 zxty 8 - l0.L 

26- zz a rrs./d& +zce G&G, - 

29- i52&&- ___ _-._ a - -/+,z 

30-l : 9” f 1 

DRILLING CO.: gardin Huber Incorwrated BAKER REP.: James Culp SY 
DRILLER: Brian Van Doren BORING NO.: 35vlw-3ctB SHEET 2 OF 2. 



TEST BORING AND WELL’CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 2%?f~-2%‘% 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Waih 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

(Ft.1 

Tl- 
32 

33- 

34- 

35 

36- 

37 

38- 

39- 

?O 

f’- 

y.2 

43- 

t4- 

?r.5- 

4.5 - 

1.7 - 

!4- 

w- 
10, 

SPT 
Lab. 

Class. 
or 

Pen. 
Rate 

;amplc 
Qmr 
Rec. 

We 
Well Installation 

and 
(Ft. 

& 
Visual Description Detail Elevation 

No. %I 

; 
‘I - 

5 
2 

957 - - -17.2 

I. 

&C 

g- 
24. 
30 
- 

- 

Lat 
Moi 

% 

- 

- 

- 

- 

-~- 

- 

&3. 

-I 
/LJ 

- -z5,4s 

5-h 24 
- -.%x.2 

95;9: - -27.2 

- 

- 
16 
17 
11. 

r5 - 

- - 

DRILLING CO.: Hardin Huber Incorporated 
DRILLER: Brian Van Doren 

- 
BAKER REP.: James Cub 
BORING NO.: 3-w-3& SHEET _3 OF 3 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lowslO.S’) 
RQD = Rock Quality Designation (%I 
Lib. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = MoistureContent (ASTM D-2216) Dry Weight Basis 



TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: Site 35 - Camp Giver Area Fuel Farm 
50. NO.: 62470-232 BORING NO.: .‘Qa~ti -s#A 
COORDINATES: EAST: zq(, 57//.Z%00 NORTH: 56272x7.0440 

ELEVATION: SURFACE: /4*7 TOP OF STEELCASING: /G. 77 

7IG: R35-Mobile Drill 

sEb& 1 CASING / AUGERS 1 & 

IAMMERWI-. 1 1408 1 

I 1 I I ,EMARKS: #U u/‘& &d57m 

SAMIPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piiton 

N = No Sample 

WELL 
INFORMATION DIAM TYPE 

TOP 
DEPTH 

tm 

F Riser Pipe 2” Schedule40,PVC 7 2.07 - 3*75 

screen 2” .lO Slot, Schedule 40 PVC - 3.75 - 12.75 
I  I  

Visual Description 
T 

Well 
Inph;ion Elevation 

r ImpI’ 

Ype 
md 
uo. 

iamp 
Rec. 
Ft 
& 

% 

Lab. 
Class. 

or 
Pen. 
Rate 

&Pth 
(Ft.1 

lab. 
Hoisi 

% 
I 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

- /2#2 

- If.1 
_ /0.95- 

r’“l Match to Sheet 

DRILLING CO.: Hardin Huber Incorporated BAKER REF.: James Culp 

DRILLER: Brian Van Doren BORING NO.: 35+&-S+ SHEET 1 OF 2 



TESTBORINGANDWELLCONSTRUCTIONRECORD 
* 

‘PROJECT: Site 35 - Camp G&per Area Fuel Farm -4 

5.0. NO.: 624’70-232 BORING NO.: 3’5hr&~-34-& 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbiTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.1 

ll- 

12- 

13- 

14- 

15- 

16- 

17- 

18- 

19- 

20- 

21 - 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

30, 

ample 
TYpe 
and 
No. 

iPT 
>r 
140 

Lab. 
ttass. 

or 
Pen. 
Rate 

Lab. 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows10.5’) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

Continued from Sheet 1 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Gulp 
DRILLER: Brian Van Doren BORING NO.: 3,5-m4/-~&?- SHEET 2 OF 2 



.  .  .._1 

I TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: &sww-~~-~ 
COORDINATES: EAST: ~4L5840~3700 NORTH: 3& 2997.6940 

ELEVATION: SURFACE: /3,7 TOP OF STEEL CASING: /s 6 7 

Sli 

LE 

n 

HI 

FC 

51 

RE 

1 

I 

3 

4 

r: - 

E 

i 

f 

C 

l( 

IG: R35-Mobile Drill 

4MMER WT. 

Visual Description 

DRILLING CO.: Hardin Huber Incorporated 
DRILLER: Brian Van Doren 

BAKER REP.: James Cub 
BORING NO.: , ,5 5” pi&! -2dw-k SHEET r OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
SO. NO.: 

SAMPLE TYPE 
S = Split Spoon A =Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

(ft.1 

killlpl~ 

Type 
and 
No. 

SamI 
Rec. 
(R. 

& 
%I 

Lab. 
Class. 

Or 

Pen. 
Rate 

lab 
Moi! 

% 

- 

__ 

__ 

- 

- 

-- 

-- 

- 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist = MoistureContent (ASTM D-2216) Dry Weight Basis 

I I 

Visual Description 
Well l;m&lf~tion 

Elevation 

Continued from Sheet 1 

DRILLING CO.: Hardin Huber Incornorated BAKER REP.: James Gulp 
DRILLER: Brian Van Doren BORING NO.: ~lLtl-35fi SHEET 2 OF 2 



.: 

TEST BORING AND WELL’CONSTRUCTION RECORD 

PROJECT: Site 35 - Camr, Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35/5’~-35a 

” 

SAMf’LE TYPE 
S = Split Spoon A = Auger 
1 = Shelby Tube W = Wash 
R = Air Rotary C = Core 
0 = Oenison P = Piston 

N = No Sample 

Depth 
(Ft.1 

3l- 

92 

33- 

54- 

35 

36- 

).7- --_. 

58 

33- 

9 

cl - 

f2---- 

&3- 

44- 

$5- 

v- 

4.7 - 

4’8- 

49- 

ample 

Type 
and 
No. 

m. 
-20,3 
-20.4 

- 
$4 If 

4-4 G I4 
2f 

w;i! 22 _- -- - 

AA 
-25.55 

-- - - -20.3 
g.0 ,H 
;1.0 f 

5 
- 27.3 

/‘rd% c -- - - -29.3 

-- 
iamp 
Rec. 
(Ft. 
& 

%I 

-- - 
-. 

- 
Lab. 

PT Class. Lab. Well Installation 
or 

tbc 
Visual Description Detail Elevation 

Pen. 36 
Rate 

- 

t 
-- 17.3 

T DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (81ows10.5’) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

sm - 

DRILLING CO.: &rdin Huber Incorporated 
DRILLER: Brian V,an Doren 

BAKER REP.: James Cult 
BORING NO.: 35~~ -35’~ SHEET 3 OF 3 



TEST BORING AND WELL CONSTRUCTION RECORr 
-4 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35hw -3$-h 
COORDINATES: EAST: 24~5% 44-a ~7nn NORTH: 36 2994,5r 30 

ELEVATION: SURFACE: I 3. b TOP OF STEEL CASING: 15-4-S’ 

UG: R35-Mobile Drill 

s%& 1 CASING / AUGERS / c!:TE 

IZE (DIAM.) 2” 
I I 

ENGTH I 2’ 5’ 

ALL 30” 
I I I I 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(Ft.1 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

B- 

9- 

o- 

ampI 

‘Ype 
and 
No. 

5amp. 
Rec. 
Ft 
& 

% 

lab. 
:lass. 

or 
Pen. 
Rate 

Lab. 

WELL 
INFORMATION 

TOP 
DEPTH 

WI 

Visual Description 

IO. b 

DRILLING CO.: Hardin Huber Incorwrated BAKER REP.: James Gulp 
DRILLER: Brian Van Doren BORING NO.: .?5h’~:35& SHEET L OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
S.O.NO.: 62470-232 BORING NO.: &qs,qw-3 fZ4 

TYPE SAMIPLE DEFlNlTlONS 
5 = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM O-1586) (Blowsl0.S’) 
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%) 
R = Air Rotary C = Core Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
D = Denison P = Piston Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

N = No Sample 

Samp. Lab. 

Depth 
sample Rec. SIT Class. Lab. 

(Ft.1 TYPe W. or or 
and 

MOiSt Visual Description 
Well l;tx&lil~tion 

Elevation 

No. ;) 
RQD Pen. n 

Rate 

Continued from Sheet 1 
l- 

17- 

1% 

19- 

20- 

21- 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- - 

30- - - 

DRILLING CO.: &wdin Huber Incomorated BAKER REP.: James Gulp 

DRILLER: Brian Van Doren BORING NO.: 35MW3gb SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORr 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
S-0. NO.: 624’70-232 S-0. NO.: 624’70-232 BORING NO.: 9’5ti&-J&S BORING NO.: 9’5ti&-J&S 
COORDINATES: EAST: 24G&049.6000 COORDINATES: EAST: 24G&049.6000 NORTH: .?6 3675. /260 NORTH: .?6 3675. /260 
ELEVATION: SURFACE: //. 3 ELEVATION: SURFACE: //. 3 TOP OF STEEL CASING: TOP OF STEEL CASING: /3.22 /3.22 

UG: R35-Mobile Drill 

SPLIT 
SPOON 

lZE(DIAM.) 1 2” 

ENGTH I 2’ 

YPE I STD. 

IAMMERWT. 1 140# 

ALL I 30” 

TICK UP I 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

INFORMATION 

N = No Sample 

Depth 
(Ft.) 

Lab. 
lass. 

or 
Pen. 
Rate 

Well 
Elevation 

Lab. 
kloist 

% 

Visual Description 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Culp 
DRILLER: Brian Van Doren BORING NO.: zY~w-3&8 SHEET 1 OF 1 



TEST BORING AND WELL CONSTRUCTION RECORD- 
-- 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 3 6-M&-3& 13 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-lS86) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Samp. Lab. 

Depth 
Sample Rec. SPT 
Type 

Class. Lab. 

(Ft.1 and 
(Ft. or or Moist 
& RQD Pen. % 

Visual Description Elevation 

No- 9~) Rate 

Continued from Sheet 1 
ll- 

12- 
l.4.d. 1 - -. 

13- 

14- 

15 
;z.o 4 ---_-. -- -.-l:J... 0 -4.0 

16- 5-L 
2.6 

5 
ra/d,craQ- ScLt; 2 - 

2 
17 

t’OC?g 

lB- 

20 - _--.I-- 
I.7 5 

21 - 

d 
22 - -. 

23- 

24- 

2s 

26- 

27 

2B- 

29- 

30, 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Culp 

DRILLER: Brian Van Doren BORING NO.: 35h’hJ - 3C i!3 SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD-.. 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
w  

5.0. NO.: 62470-232 BORING NO.: ZSMW- 36 8 

DEFINITIONS 
SPT = Standard Penetration Test(ASTM D-1586) (Blowsl0.S’) 
RQD = Rock Quality Designation (%I 
lab. Class. = USCS (ASTM O-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dty Weight Basis 

SAMPLE lYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Saw 
Rec. 
(Ft. 

tab. 
Class. 

or 
Pen. 
Rate 

lab. 
Uois 

% 

L 

Depth 
(Ft.) 

Type 
and 
No. 

Visual Description 

df 

t3 

- 

11- 
52 

13- 

W- 

?5 

36- 

37 

$8- 

59- 

I,0 -- 

S’ - 

12 -- 

93- 

14- 

IS- 

16- 

v- 

?8- 

f-9- 

- - 19.7 

-. 
, 

- 22.9 

Y 

- - 24.9G 

- -21.7 

- -28.1 

- 30.1 

S-9 

A.d 

S-10 

2. 
2.0 

IOOsb 

19 

z 
20 

“- 

-_. -- 

-. 

..--. 

5 
i6 
16 
20 _-_. 

S-II 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James CUID 
DRILLER: Brian Van Doren BORING NO.: a~tii.c.:--y<;: a SHEET 2 Of 3 



I TEST BORING AND WELL CONSTRUCTION RECORD n .= 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 39”‘Q - 364 
COORDINATES: EAST: ~&z&050.97& NORTH: 36 30&g 47520 
ELEVATION: SURFACE: /II3 TOP OF STEEL CASING: /3,3c7 

I RIG: R35-Mobile Drill 

InI DATE PR$$ESS WEATHER ‘F TIME 

SIZE (DIAM.) 

LENGTH 

TYPE 

HAMMER WT. 

FALL 

STICK UP 

REMARKS: & 

WELL 
INFORMATION 

SAMl’lE TYPE TOP BOlTOM 
TYPE 5 = Split Spoon A = Auger 

T = Shelby Tube W = Wash 
R = Air Rotarv C = Core Riser Pipe I I 2” Schedule 40. PVC -fZ.D 
D = Denison - P = Piston 

I I 2” .lO Slot, Schedule 40 PVC N = No Sample 

Lab. 
Class. 

or 
Pen. 
Rate 

Depth 
(Ft.) 

Impit 

w 
and 
No. 

;amp 
Ret 
Ft 
& 

% 

Well 
Inda;ion Elevation 

Lab. 
Uoisl 

% 

Visual Description 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

B- 

9- 

o- Match to Sheet 2’ 

DRILLING CO.: Hatrdin Huber Incorporated BAKER REP.: James Gulp 

DRILLER: Brian Van Doren BORING NO.: 3r~k-336& SHEET r OF 2 - 



TEST BORING AND WELL CONSTRUCTION RECORD 
~- 

PROJECT: 
5.0. NO.: 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Den&on P = Piston 

N = No Sample 

Depth 
(Ft.1 

ll- 

12- 

13- 

14- 

15- 

16- 

17- 

18- 

19- 

20- 

21- 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

30, 

ample 
Vpe 
and 
No. 

iamp 
Rec. 
(R. 

& 
%I 

Lab. 
Class. 

Or 

Pen. 
Rate 

Lab. 
Moisi 

% 

DEFlNlTlONS 
SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 
RQD = Rock Quality Designation (%I 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-32B2) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dly Weight Basis 

Well installation 
Visual Description Detail Elevation 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Gulp 
DRILLER: Brian Van Doren BORING NO.: ?.cwt,cu-r w/+ SHEET 2 OF 2 - 



TESTBORINGANDWELLCONSTRUCTIONRECORD 
I PROJECT: Site 35 - CamD Geiger Area Fuel Farm 

5.0. NO.: 62470-232 BORING NO.: ,YXk’,w-.~R 
COORDINATES: EAST: ~~&,86& NORTH: a/,@. 2706 
ELEVATION: SURFACE: /&3 TOP OF STEEL CASING: UI 33 

RIG: R35-Mol ile Drill 

l-i BIT PROGRESS 
AUGERS SIZE DATE F-0 

WATER 
DEPTH 

WEATHER (Fl-) TIME 

JG-WL ziwzq 

SPLIT 
SPOON CASING 

SIZE (DIAM.) 

LENGTH 

TYPE STD. 1 

HAMMER WT. 

FALL 

STICK UP 

REMARKS: ,,$?& #‘a &1,+,“7~&7 

TYPE SAMPLE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

INFl!Z~TlON DIAM 

Riser Pipe 2” 

screen 2” 

TYPE 

Schedule 4.0, PVC 

.lO Slot, Schedule 40 PVC 

I 
Visual Description 

TOP 
DEPTH 

W? 

t2.03 
-3.0 

Well 
Ingk&ion 

BOlTOM 
DEPTH 

(FT) 

-34.0 
- f3.4 
I 

Elevation 

N = No Sample 

Imp14 

‘he 
and 
No. 

m- 

Pmp 
Rec. 
Fi 
& 

% 

SPT 
or 
RQfJ 

Lab. 
Class. 

or 
Pen. 
Rate 

s-/ 

S-Z 

Z-3 

-- 

5-4 

5-5 

Depth 
Ft.) 

lab. 
Mob 

% 

!LG 
2. D 

52% 
-- 

!‘s 
2 0 

,7% 

c5 
9 
// 
7 

2 

5 
3 - 
2 
3 
L 
r/ 

d? 

l- 

2 

3- 

7- 

8 

9- 

-- 

--- 

- 

- 

--. 

- 

- 

/b.O 

- AZ.9 

- 8.7 

1’” 
DRILLING CO.: &-din Huber Incortxwated BAKER REP.: James Cult, 

DRILLER: Brian Van Doren BORING NO.: 3’c!d -.378 SHEET 1 OF d 



TEST BORING AND WELL CONSTRUCTION RECORD ~~ 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
S.O.NO.: 62470-232 BORING NO.: 35MJ,37& 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Il- 

IZ-- 

13- 

14- 

I5 

l6- 

I?--- 

l8- 

19- 

20 

21- 

22 

23- 

24- 

amplt 

me 
and 
No. 

5-7 

Lab. 
Class. 

or 
Pen.. 
Rate 

- 

Lab. 
Uois 

% 

- 

t I Visual Description 

I 

- 

- 

- 

- 

- 

i 25 26 27 28 29 30 

DRILLING CO.: Hardin Huber Incorporated 
DRILLER: Brian Van Doren 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-l 586) (BloWr~o.5’) 
RQO = Rock Quality Designation (%) 
lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

--7@7 

BAKER REP.: James Cult 
BORING NO.: 35 Mb,- 37 I3 SHEET 2 OF 3 



TEST BORING AND WELL CONSTRUCTION RECORD 
f- 

PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORINGNO.: 3SMkr-375 

SAMIPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
0 = Denison P = Piston 

N = No Sample 

Depth 
(Ft.1 

3l- 

32 

33- 

34- 

.35 

36- 

37--.-. 

W- 

39- 

40- 

Y’ - 

42 

13- 

44 -.. I_-- 

$5- 

46- 

4.7 - 

4B- 

eg- 

so-, 

ample 

m 
and 
No. 

5-7 

s-!t 
---.. 

iam& 
Rec. 
(Ft. 
& 

96) 

G 
2.0 

852 .- 

Lab. 
Yass. 
or 

Pen. 
Rate 

Lab. 
tioir 

% 

SPT = Standard Penetration Test (ASTM O-1586) (BlowsfO.5') 
RQD = Rock Quality Designation (%) 
Lab. axs. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 1 t Visual- 

DEFINITIONS 

Description 

I I 
Well l;m&~ftion . 

Elevation 

--/7.7 

---20.7 

- - 24.7 

- -257 

-26.7 

- 

DRILLING CO.: &rdin Huber Incorporated BAKER REP.: James Gulp 

DRILLER: Brian Van Doren BORING NO.: SSuti - 37 a SHEET + OF 3 



TESTBORINGANDWELLCONSTRUCTIONRECOR;; 
PROJECT: Site 35 - Camp Geker Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35H~+ 3 7A 
COORDIN NORTH: 363166. /6hd 
ELEVATION: SURFACE: TOP OF STEEL CASING: 2,536 

UG: R35-Mobile Drill 

DATE 
PROGRESS 

F-0 

WATER 
DEPTH 

WEATHER. (FT) TIME 1 asING I AUGERS ( 

lZE(DIAM.) 1 2” 

IAMMERWT. t 140# 

TlCK UP 

1NFti&iVlDN I I TOP 

I 

BOTTOM 
DIAM TYPE 

5%” 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Oeniron P = Piston 

N = No Sample 

Riser Pipe 
I 

2” Schedule 40. PVC +;z.ij ‘. -s&d 

bmp 
Rec. 
FL 
& 

% 

Lab. 
Class. 

or 
Pen. 
Rate 

3mpl 

‘w 
and 
No. 

Well 
Elevation 

Lab. 
Moisl 

% 

Depth 
(Ft.) 

0 t 

- 

k’L 
- 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

o- 

- /58 

- IC.3 

- /3.1 

/ 

DRILLING CO.: Hardin Huber Incorporated BAKER REP.: James Gulp 
DRILLER: Brian Van Doren BORING NO.: 3&M&-3 7+ SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 
F- 

PROJECT: Site 35 - Camp Geiper Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: .35MW -3 7 A 

I 

f 
a 

c 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W =Wash 
R = Air Rotary C = Core 
0 = Denison P = Piston 

N = No Sample 

Depth 
(Ft.1 

ll- 

12- 

13- 

14- 

15- 

!6- 

17- 

18- 

19- 

20- 

21 - 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

and 
No. 

-- 
amp. 
Rec. 

(Ft. 
& 

46) 
-m 

- 

PT 
lr 
:w 

- 

Lab. 
Class. 

or 
Pen. 
Rate 

- 

Lab. 
AOiS 

96 

- 
:ontinued from Sheet 1 

ls!kL - 

DRILLING CO.: &din Huber Incorporated 
DRILLER: Brian Van Doren 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM O-1586) (6lowslO.S’) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM O-2216) Dry Weight Basis 

Well Installation 
Visual Description Detail 

. 

I 

i - 

- 

- 

BAKER REP.: James Culu 
BORING NO.: 3tT~& -37k SHEET 2 OF 2 - - 

I 

Elevation 



TEST BORING AND WELL CONSTRUCTION RECO& 
PROJECT: Site 35 - Camp Geiver Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 95&w-38B 
COORDINATES: EAST: ~4~68 &&d . NORTH: 6 28/3# /%?B 
ELEVATION: SURFACE: TOP OF S<EL CASING: 20,od 

UG: R35-Mobile Drill 

SPLIT 
SPOON 

;lZE (DIAM.) 2” 

.ENGTH 2’ 

YPE STD. 

iAMMER WT. 140# 

:ALL 30” 

TICK UP 

I PROGRESS I 
CASING 1 AUGERS 1 !%E (FT) W 

SAMPLE TYPE 
S = Split Spoon A = Auger 
1 = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Oenison P = Piston 

N = No Sample 

Depth 
(Ft.1 

S=v 
Rec. 
Ft 
& 

% 

Lab. 
Class. 

or 
Pen. 
Rate 

Lab. 
Moisi 

% 

Visual Description 

Match to Sheet 21 

Well 

I 
Elevation 

DRILLING CO.: Hardin Huber Incoruorated 
DRfLLER: Brian Van Doren 

BAKER REP.: James Gulp 
BORING NO.: 35Mw-3sa SHEET 1 OF 3 - 



TEST BORING AND WELL CONSTRUCTION RECORD. 

PROJECT: Site 35 - Camr, Geker Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: 35~2~ - 3% 13 

SANIPLE TYPE DEFINITIONS -- 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586) (810~~10.5’) 
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%) 
R = Air Rotary C = Core Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3262) 

D = Denison P = Piston lab. Moist = MoistureContent (ASTM D-2216) Dry Weight Basis 
N = No Sample 

!iamp. Lab. 

Depth 
ample Rec. SIT 

Type 
Class. Lab. 

W-1 and 
(Ft. or Moist 

& RQD ii:. % 
Visual Description Elevation 

No- %I Rate 

Continued from Sheet 1 
Il- 

14- 

9 

IB- 

22-- 
pd/, 6 --. 

23- 

24- 
AN. 

DRILLING CO.: Qardin Huber Incorporated BAKER REP.: James Gulp 

DRILLER: Brian Van Doren BORING NO.: 35Hu -388 , 1 SHEET 2 OF 3. 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - Camp GeiFer Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: ,3S%uu-dti’B 

w 

DEFlNlTlONS 
SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Qenison P = Piston 

N = No Sample 

RQD = Rock Quality Designation (%) 
lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 
Well ltx&a$ation 

Lab. 
Ilass. 

or 
Pen. 
Rate 

ample 
Type 
and 
No. 

Rec. 
W. 

Lab. Depth 
(Ft.) 

Elevation 

Continued from Sheet 

il- 
32--. 

JJ- 

!4- 

35 

36- 

37 

38- 

a- 

-. 

AA. 

5’16 

- 

- 

DRILLING CO.: Hardin Huber Incomorated BAKER REP.: James Cult, 
DRILLER: Brian Van Doren BORING NO.: 3!?W-38& SHEET 3. OF 3 



TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: Site 35 - Camp Geiger Area Fuel Farm 
5.0. NO.: 62470-232 BORING NO.: &?jj&J-~j+ 
COORDINATES: EAST: S+b45&36& NORTH: ,3~2%/2 6-3~ 
ELEVATION: SURFACE: /E, / TOP OF STEEL CA&G: /9,79 

RIG: R35-Mobile Drill 

WATER 
DEPTH 

WEATHER (FT) TIME - 4;: 1 DATE 1 PR%ESS 

YPE 

iAMMER \NT. 

,STD. 

140# 

WELL 
INFORMATION DIAM lYPE 

SAMIPLE TYPE 
S = Split Spoon A =Auqer 
1 = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Riser Pipe I I 2” Schedule 40, PVC 

I I 2” -10 Slot, Schedule 40 PVC I - 525 

L 

Samp 
Ret 
Ft 

?i 
s- 

Lab. 
Class. 

or 
Pen. 
Rate 

implt 

27 
No. 

Well 
Elevation 

SPT 

Z$D 

Lab. 
Moig 

% 

Pepth 
(Ft.) 

Visual Description 

l- 

2- 

3- 

4- 

S- 

6- 

7- 

a-- 

9- 

r’“l Match to Sheet 2 

DRILLING CO.: &&din Huber Incorporated 
DRILLER: Brian Van Doren 

BAKER REP.: James Gulp 
BORING NO.: 35Mw--36A- SHEET _1. OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 35 - CamD Geiger Area Fuel Farm 
50. NO.: 62470-232 BORING NO.: ,?5/‘4w~~38’I4 

=Li 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
1 = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Den&on P = Piston 

N = No Sample 

Depth 
(Ft.1 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

B- 

9- 

o- 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

0, 

ample 
Type 
and 
No. 

Lamp 
Rec. 
(Ft. 

Lab. 
Class. 

or 
Pen. 
Rate 

lab. 

DEFlNlTlONS 
WT = Standard Penetration Test (ASTM D-1586) (Blows/O.S’) 
RQD = Rock Quality Designation i%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Well Installation I 
Visual Description Detail 

I 

Elevatbn 

C bRILLING CO.: Hardin Huber Incorwrated 
C bRILLER: Brian Van Doren 

BAKER REP.: James Cult 

BORING NO.: ~5~#-3%4. SHEET 2 OF 2 



APPENDIX I 
RIM !$iMPL~G SuMMqRY 



: SAMPLING SUMMARY 
SITE 35, CAMP GEIlGER AREA FUEL FARM 
REMEDIAL INVESTIGATION 

- CONTRACT TASK ORDER 0232 $ 
MARINE CORP BASE, CAMP LEJEUNE, NORTH CAROLINA 

--- 

.a- 

URFACE WA? 

SAMPLE 
LOCATION 

35-SW01 
35-SW02 
35SWO3 
35SWO4 
35swo5 
35ySWO6 
35spJo7 

35-SWmol 
35-SWFDO2 

DATE 
30LLFCTEl 
= 4112 

4112 
4112 
4112 
4112 
4112 
4J20 
7r28 
7R8 

iURFACE SOIL 

I 
SAMPLE 1 DATE 

LOCATION 
35-ss01-00 
35-SSO2-00 
35-sso3xJo 
35-SSO4ao 
35ss05-00 
35-SsO6-00 
35-sso7M) 
35-%08-00 
35-SSO9-00 
35-Ss1o-Oo 
35-SSI l-00 
35-SS12-00 
35-Ss13-oo 

c:oLLEcTEI 

c 5117 
5/17 
5/u 
5118 
4l29 
4129 
5118 
4129 
5118 
5117 
4113 
4/13 
5118 

35-Ss14-00 1 5118 

SEDIMENT 

SAMPLE DATE 
LOCATION COLLBCTEI 
35-SDOlti 4116 

35SDOla 4l20 

35-SD01612 4l20 
35-SD02-06 4116 
35SD02ti 5117 
35SD02-612 S/17 

35-sDo3a6 4114 

35-SDO3-06 5117 

35-SD03612 5117 

35-SDG4-06 4114 

35-SDG4-06 4120 
35-XXX-612 4l20 
35-SDM- 5117 

35-SD05612 5117 
35SD05JX 4115 
35-SDO6-06 5117 
35-SDG6-612 5117 
35-SD- 4115 
35-SD07Xh5 4114 
35-SD07-06 4f20 

35-SD07612 4t20 

35-BNO2-06 4116 
35BNO3-06 4/16 
35-BNO4-06 4116 

- 

1 
e= 

- 

- 
T 

1 

- 
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x 

X 
X 
X 
X 
X 
X 
X 
X 

- 

Tu 
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X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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X 
X - - 

- 
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X 
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X 
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X 
X 
X 
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X 
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X 
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TCL TAL 

TCL PEST/ TOTAL 
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X 
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X 
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X 
X 
X 
X 
X 
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SAMPLING SUMMARY (Continued) 

SITE 35, CAMP GEIGER AREA FUEL FARM 
REMEDIAL INVESTIGATION 
CONTRACT TASK ORDER 0232 
MARINE CORP BASE, CAMP LEJEUNE, NORTH CAROLINA 

II SAMPLE 

* 35-GWDO2-03 
,l’ 35-GWDO343 

- 3%GWD03-04 
-/ 35-GWDO4-02 

J 35-GWD05-03 

&-’ 35-MW26B-04 
k’ 35MW29B-03 

c 35-MW30B-04 
i/ ‘35-MW31B-03 
// ‘35-MW32B-03 
CI ‘jS-MW33B-05 
k 35-MW34B-03 
L “$5~MW35B-01 

, I” 35-MW36B-03 

TCL 
v0L.s 

- 
X 
X 

\ 

X 
X 

X 
X 
X 
X 

i-. 

X 
X 
X 
X 
X 
X 

- 

TCL 
SVOL 

x 
X 
X 

x 

TAL 
METALS 

x 
X 
X 

X 
X 

X 

\ 

X --_. 

ADDITIONAL 
PARAMETERS 

X 

S/16 
5116 
5116 
5116 
4128 

5113 
5110 
5/11 
4130 
5114 
5111 
5/10 
5110 
514 

v-- 
135~MW378-03 1 5/15 

f lb 



SAMPLING SUMMARY (Continued) 
SITE 35, CAMP GEIGER AREA FUEL FARM 
REMEDIAL INVESTIGATION 
CONTRACT TASK ORDER 0232 
MARINE CORP BASE. CAMP LEJEUNE, NORTH CAROLINA 

XJBSURFACE 

SAMPLE 
LOCATION 

35GWD01-03 

#OIL 

DATE 
COLLECTED 

4/26 
S/16 
S/16 
5116 
5116 
4m 
5113 
5/10 
5m 
5no 
S/11 
4/30 
5114 
5m 
5/10 
5no 
5l3 
514 
s/15 
5116 

TCL 
VOLS - 

X 
X 
X 

TCL 
SVOLS - 

X 
X 
X 

TAL 
METALS 

X 
X 
X 

X 
X 

X 
X 
X 

ADDITIONAL 
PARAMETERS 

35-GWD02-03 
35-GWD03-03 
35-GWD03-04 X 
35-GWDO4-02 X 
35-GWD05-03 X 
35-MW26B-04 
35-MW29B-01 X 
35-MW29B-03 X 
35-MW30B-01 X 
35-MW3OB-04 
35-MW31B-03 
35-MW32B-03 
35-MW33B-05 
35-MW34B-03 
35-MW35B-01 X X 
35-MW35B-02 
35-MW36B-03 
35-MW37B-03 
35-MW3SB-03 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
x 
X 
X - 

ATTER- 
SAMPLE DATE BURG GRAIN CONSTANT 

LOCATION COLLECTED LIMITS SIZE HEAD PERMEABILITY 

35-s-m 4n X X X X 



: SAMPLING SUMMARY 

SITE 35, CAMP GEIGER AREA FUEL FARM 
REMEDIAL INVESTiGATION 
CONTRACT TASK ORDER 0232 
MARINE CORP BASE, CAMP LEJEUNE. NORTH CAROLINA 

SURFACE WATER 

I 
SAMPLE 

LOCATION 
35SW01 

35SWO2 
35SW03 

3sSW04 

35swo5 
35-SW06 
35-SW07 

35-SWPDO 1 
35-SWPD02 

DATE 
COLLECTEI: 

4112 
4112 

4112 

4112 
4112 
4112 

4f20 
7r28 
If28 

SURFACE SOIL 

I 
SAMPLE DATE 

LOCATION COLLECTEI 
35-ss01-00 5117 
35-SSO2-00 5117 
35-Ss03-00 5118 
35-Ss04-00 5118 
35-Ss05-00 4f29 
35-SSO6-00 4f29 
35-sso7dJo 5118 
35-SSO8-00 4f29 
35ss09-00 5/l8 
35SSlOao 5/17 
35SSl l-00 4113 
35-SS12-00 4113 
35-ss13-00 5118 
35ss14ao 1 5118 

SEDIMENT 

SAMPLE 
LOCATION 

35-sDo1-06 
35-SD01-06 

35-SD01612 
35SD02a 

35-SD02-06 

35-SD02-612 
35-SD03U6 

35-SD03-06 
35-SD03612 
35-SD04-06 

35-SDO4-06 

35SDO4612 

35-SD05-06 
35-SD05-612 
35-SD05a 

35-SDO6a 
35-SD06612 

35-SD06-06 
35-SD07-06 

35-SD07-06 
35SD07612 

35-BN02-06 

35-BNO3-06 
35-BN04-06 

DATE 
3OLLECTEI 

4f16 

4f20 
4120 

4116 
5117 

5117 

404 
5f17 

5117 
4114 

4f20 

4f20 
-5117 
5117 

4115 
5117 

5/17 

4115 
4114 
4f20 

4120 
4f16 

4116 

4116 

TCL 
VOLS 

- 
X 
X 

X 

X 
X 
X 

X 
X 

X 

TCL 

VOLS - 
X 

X 
X 

X 

X 
X 
X 

X 
X 

X 
X 

X 
X 
X 

- 

TCL 
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X 

X 

X 
X 

X 
X 

X 

X 
X 

X 

X 
X 

X 

X 
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SVOLS 
- 

X 
X 

X 

X 
X 
X 

X 
X 

X - 

TCL 

svoI.2 
- 

X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 
X 

- 
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- 

X 

X 

X 
X 

X 
X 

X 

X 

X 
X 

X 
X 

X 

X 
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X 

X 
X 

X 

X 
X 
X 
X 

X 

- 
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PCB 
- 

X 
X 
X 

X 

X 

X 

X 

X 
X 
X 

- 
TCL 

PEST/ 
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- 

X 
X 

X 

X 

X 

X 

X 
X 

X 
X 

X 
X 

X 
X 

TAL 

TOTAL 
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X 

X 
X 

X 
X 

X 
X 
X 

X 

TAL 
hErAIs 

X 
X 

X 
X 

X 
X 
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X 
X 

X 

X 
X 
X 

TAL 
MBTALS 

X 

X 

X 
X 

X 
X 

X 

X 
X 
X 

X 
X 

X 

X 

- 
1 - 
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X 

X 
X 

X 
X 

GRAIN SIZE 
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X 

X 

X 

X 

X 

X 
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SAMPLING SUMMARY (Continued) 
SITE 35, CAMP GEIGER AREA FUEL FARM 
REMEDIAL INVESTIGATION 
CONTRACT TASK ORDER Cc32 

fl ‘“4PRINE CORP BASE, CAMP LEJEUNE. NORTH CAROLINA 

I  

,dOUNDWATER 

TisJig 

35-GWD2-01 
35-cwD3-01 
35-GWD4-o1 
35-GWD5-01 

35-htWO2S-02 
35-MWo6sa2 

35-MWo9SM 
35-MWO9D-02 
35-MWO4S-02 
35MWlOSM 
35-MWlOD-02 
35-MW14Sa2 
35-MW14D-02 
35-h4Wmm 
35-Mw16D-02 
3sMW19S-02 
35-MW19D-02 
3%MW21S-02 
3%MW2tS-02 
3S-MW21D-02 

35-M%‘22Sa2 
35-MW22D-02 
qs-MW25s-02 

‘MW25D-02 
J-MW26A-02 

35-MW26B-01 
35MW29A-01 
3S-MW29B-01 

35-MW3OB-01 
35-MW3 lA-01 
3SMW3 lB-01 
35-MW32A-01 
35-htW32B-01 
35-MW33A-01 

35-htW33B-01 
35-Mw34A-01 
35-MW34B-01 
35-MW35A-01 
35-MW35BJX 
35-MW36A-01 
35-MW36B-01 
35-MW37AXH 
35-MW37B~l 
35-MW38A-01 
35-MW38BJH 
35-EMWO343 
35-EMWo5-03 

5114 
5J15 
5115 
5115 
4126 
4f26 
5110 
5/l 1 
4f26 
5112 
5/l 1 
5112 

5f12 
5112 
5112 
5112 
S/12 
s/13 
5120 
5f13 
5113 
5f13 
5/13 
s/13 
5117 
5f20 
5flO 
5110 
5/15 
5119 
5114 
5119 
s/19 
5f19 
5117 
5116 
5f16 
5114 
5f15 
5f16 
5115 
5f19 
5119 
5120 

5f20 
5f14 
5/14 
5114 35-EhIWo7-03 1 = 

TCL 
VOLS - 

X 

X 
X 

X 
X 
X 

- 

TCL 
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- 

X 

X 
X 

X 
X 
X 
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X 
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X 
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X 
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X 
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SAMPLING SUMMARY (Continued) 
SITE 35. CAMP GEIGER AREA FUEL FARM 
REMEDIAL INVESTIGATION 
CONTRACT TASK ORDER 0232 

MARINE CORP BASE, CAMP LEJEUNE, NORTH CAROLINA 

DATE 
3OLLECTEI 

4-17 
4-17 
4-14 
4-14 
4-14 
4-15 
4-15 
4-15 
4-15 
4-17 
4-15 
4-u 
4-15 
4-15 
4-15 
4-15 
4-15 
4-15 
4-17 
4-17 
4-14 
4-17 
4-17 
4-17 
4-17 
4-17 
4-17 
4-17 
4-17 
4-17 
4-17 
4-17 
4-17 
4-17 
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4-15 
4-14 
4-14 
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4-14 
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SUMMARY OF PID MEASUREMENTS FROM SOIL BORINGS 
SITE 35, CAMP GEIGER AREA FUEL FARM 

MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA 
CONTRACT TASK ORDER 0232 

Note: Split-spoon samples were collected from only intermediate and deep soil borings. Shallow borings were 
advanced for well installation only. 
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LAW ENGINEERING 

GEOTECHNICAL. ENVIRONMENTAL 
8 CONSTRUCTION MATERIALS 
CONSULTANTS 

February 19, 1993 

Commander 
Naval Fiacilities Engineering Command 
Atlantic Division 
Norfolk, Virginia 23511-6287 

Attention: Mr. Trueman Seamans 
Engineer-In-Charge 

Subject: ADDENDUM TO REPORT OF UNDERGROUND FUEL INVESTIGATION 
AND COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FARM, MARINE CORPS BASE 
CAMP LEJEUNE, NORTH CAROLINA 
LAW ENGINEERING JOB NO. 475-08135-01 

Dear Mr. Seamans: 

In accordance with Naval Facilities Engineering Command Order for Supplies and 
Services Contract No. N62470-90-D-7625/0002 dated September 29, 1990, Law 
Engineering is pleased to present this addendum to the report of our environmental 
services for the above-referenced project site. The scope of our services, as described 
in the attached report, included drilling of three soil-test borings and collecting soil 
samples for chemical testing; installing three ground-water monitoring wells and 
collecting ground-water samples for chemical testing; performing an eight-hour aquifer 
test using the three newly-installed wells; and interpreting the data from the pump 
test to estimate the hydraulic characteristics of the aquifer. 

This report is intended for the exclusive use of Naval Facilities Engineering Command, 
Atlantic Division. The contents should not be relied upon by any other parties without 
the express, written consent of Law Engineering. The findings are relevant to the 
dates o,f our site work and should not be relied upon to represent site conditions on 
other dates. 

3301 ATLANTIC AVE. 
P.O. BOX 18288 
RALEIGH, NC 27619 
919-876-0416 
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We appreciate the opportunity to continue to work with you and the Navy on your 
environmental projects. If any questions arise, please contact us at (919) 876-0416. 

Sincerely, 

C. J&.&%dkins, 
Project Engineer 

P$. 
jJ?iQ 

RAKNVDDlraklbro 

cc: Code 09A2122, Ms. Nicola Gonzalez 
Ms. Debra Pickett 

Senior Geologist 

Principal Engineer 
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1 .o INITRODUCTION 

1.1 BJrpose of the lnvestiaation 

On Septlember 29, 1990, the Commander of the Atlantic Division Naval Facilities 

Engineering Command (LANTDIV) in Norfolk, Virginia, contracted with Law Companies 

Group, Inc. to perform a Comprehensive Site Assessment (CSA) at the Camp Geiger 

Fuel Farm, Marine Corps Base (MCB), Camp Lejeune, North Carolina (Drawing 1 .l). 

The purpose of the investigation was 1) to identify the presence, magnitude and 

extent of possible free-product accumulation and ground-water contamination and 2) 

to assess potential exposure to subsurface contaminants resulting from the release(s) 

of petroleum fuels. As stated in Law Engineering’s CSA Workplan dated July 25, 

1991, the objective of the investigation was to provide sufficient data to meet the 

requirements of Sections 280.63 and 280.65 of 40 CFR Part 280, Federal Technical 

Standards for Underground Storage Tanks and Sections .0704 and .0706 of Title 

15A, Chlapter 2, Subchapter 2N, North Carolina Criteria and Standards Applicable to 

Undergrlound Storage Tanks. 

The assessment activities presented in the CSA Workplan were completed and a 

report, entitled “Final Report, Underground Fuel Investigation, Comprehensive Site 

Assessment”, was issued to the Commander of the Atlantic Division, Naval 

Engineering Facilities Command on February 8, 1992. Based upon the results of the 

1 
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initial assessment, it was determined that additional assessment was necessary to - 

fully characterize the southern extent of petroleum contamination resulting from the 

underground fuel release and that performing an aquifer pumping test was necessary 

to estimate the hydraulic characteristics of the surficial aquifer. 

1.2 Scooe of Work 

Authorization to proceed with the investigation was granted by the Commander of 

LANTDIV of Norfolk, Virginia, via Addendum to Contract/Purchase Order No. 

N62470-90-D-7625/0002. As outlined in the contract, the scope of work included 

preparing a health and safety plan, advancing three soil borings, installing three _. 

monitoring wells, collecting and analyzing soil and ground-water samples, performing -4 

an eight-hour pumping test of the surficial aquifer, preparing an addendum to our 

report of investigation, and presenting our data and conclusions. Specific methods 

employed while performing the project activities are described in this report, which 

presents a summary of the additional assessment activities performed during October 

and November 1992. 

2 



2.0 SUBSURFACE CONTAMINATION ASSESSMENT 

2.1 bstallation of the Monitorino Wells 

I 

I 

.J 

Law Engineering performed field activities on October 28 and 29, 1992, which 

consiste!d of advancing three soil borings. One of these borings was subsequently 

used to install pumping well 28 (PW-28). The remaining two borings were used to 

install mlonitoring wells 26 (MW-26) and MW-27, used as observation wells during the 

pumping test. The locations of these wells are shown on Drawing 3.1. The numbers 

of the drawings included in this addendum report correspond with those in our 

February 1992 report. 

Law Enigineering accomplished all drilling using hollow-stem augers and techniques 

described in ASTM D-1452. We steam-cleaned our down-hole drilling equipment prior 

to work. at each drilling location. We used augers with an inside diameter of 6.25 

inches for drilling each boring. The site geologist collected soil samples from each of 

the soil borings for field classification, headspace testing and chemical testing. We 

generally obtained soil samples for field classification at depths of 0 to 1.5 feet, 1.5 

to 3 feet, 3 to 4.5 feet and on 5-foot centers thereafter to boring termination. We 

collected these soil samples with a split-spoon sampler 24 inches long and with an 

inside diameter of 1.375 inches (outside diameter of 2 inches). We obtained each soil 
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sample by continually dropping a 140-pound hammer for 30 inches, until the sampler -- 

was driven 18 inches into the substrate. We performed split-spoon sampling in 

general accordance with ASTM D-1586 and recorded on the field boring log the 

number of blows required to drive the sampler each 6-inch increment. After donning 

laboratory-grade gloves, we placed representative portions of each sample in two, 

pre-labeled plastic bags and sealed each bag for subsequent headspace testing. 

The site geologist examined in the field the soil sample collected at each interval using 

visual/manual techniques described in ASTM D-2487 and ASTM D-2488. We 

classified the soil in general accordance with the United Soil Classification System. 

We have included a record of each test boring in Appendix A. 

We collected one soil sample from the boring for the pumping well to test for grain- 

size distribution. We used the data from this test in calculations to estimate the 

hydraulic conductivity of the surficial aquifer. The results of this grain-size test are 

included in Appendix B. 

The specifications for each soil boring included decontaminating the drilling equipment 

with a pressurized steam-cleaning unit, emplacing a silica-sand filter pack and a 

bentonite seal above the filter pack and grouting the well above the bentonite seal 

with a cement/bentonite slurry, and developing the well through low-yield pumping. 
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Development water was discharged to the oil/water separator which is located east 

of the fuel farm, as directed by activity personnel. 

The screened intervals of the two observation wells are constructed of Schedule 40 

PVC with an inside diameter of two inches. The screened interval of the pumping well 

is constrlucted of Schedule 40 PVC with an inside diameter of four inches, The risers 

for each of the three wells are constructed of Schedule 80 PVC. Each of the wells 

constructed by Law Engineering has a lockable cap and is protected by a flush-mount 

cover constructed of steel. Details for installing the monitoring wells are included in 

Appendix C. Upon installation, each well was developed through low-yield pumping. 

In Table .3.1, we have summarized the approximate volumes of water removed during 

well development and our observations of turbidity of the development water. The 

numbers of the tables included in this report correspond with those in our February 

1992 report. 

2.2 Assessment of Soil Contamination 

2.2.1 Scanning Procedures 

Law Engineering monitored all soil-investigation activities with an organic vapor 

analyzer (OVA) manufactured by Foxboro (Model 128) which had been calibrated 
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using methane. We used the OVA to qualitatively measure total volatile organics in ws 

the borehole, in ambient air, and in the individual soil samples. Values recorded with 

the OVA are qualitative and are not directly comparable to actual laboratory analytical 

results. However, the OVA is useful in providing a relative indication of the presence 

of volatile organics in soil samples. 

2.2.2 Collection of Soil Samples 

We collected soil samples from each boring for headspace testing and laboratory 

chemical analysis according to the following procedure: 

0 Drive the decontaminated split-spoon sampler to the desired depth interval. 

a Retrieve and immediately open the split-spoon sampler. Quickly remove 

portions of sample aliquots from the split-spoon sampler and place the sample 

into two, pre-labeled, airtight plastic bags. Carefully execute sample handling 

in an effort to reduce the loss of the volatile organics. Seal and place the bags 

in a warm location. 
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0 After approximately 10 minutes, test the headspace gas in one of the two bags 

with the OVA and record the peak value. This procedure was conducted for 

the soil sample collected at each sample-depth interval. 

l From the soil samples collected from each boring, two samples were targeted 

folr chemical testing. For those samples, the paired sample was transferred to 

a laboratory-supplied glass container, placed into a cooler, packed on ice and 

shipped to the laboratory for chemical analysis. Law Engineering maintained 

custody of the samples until shipment. Chain of custody forms are included 

in Appendix D. 

2.2.3 Results of the Soil Sampling 

A summary of headspace testing is presented in Table 4.1. Volatile organics were not 

detected in the boreholes for MW-26 and MW-27. Volatile organics were detected 

in excess of the equipment detection limit of 0.2 parts per million (ppm) in samples 

collectecl from the borehole for PW-28 at depths below the water table. 

We have presented a summary of laboratory analyses of the soil samples collected 

from MW-26, MW-27 and PW-28 in Table 4.2. Copies of the laboratory test reports 

are inclu’ded in Appendix E. The selected soil samples were tested for total petroleum 
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hydrocarbons (TPH) using EPA Methods 3550 (semi-volatiles) and 5030 (volatiles). 

The laboratory did not detect TPH in the soil samples collected from these three wells. 

We have modified two of our isopleth maps (Drawings 4.3 and 4.3.1) to include the 

locations of MW-26, MW-27 and PW-28. TPH was not detected in the soil samples 

from these three wells; therefore, the contours on these isopleth maps did not change 

from those in our February 1992 report. 

2.3 Assessment of Ground-Water Contamination 

2.3.1 Procedures for Sampling the Monitoring Wells 

Law Engineering installed three wells during the investigation to complement the 25 

wells installed during previous investigations. Prior to sampling each of the three, 

newly-installed wells, Law Engineering measured and recorded the depth to ground 

water using an electronic, water-level probe. We recorded the data collected and 

observations made on the Monitoring Well and Sampling Field Data Worksheets 

(Appendix E). Ground-water elevations relative to sea level for the newly-installed 

wells are shown on the Monitoring Well Casing and Water Elevation Worksheet 

(Appendix F). 
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Law Engineering evacuated the newly-installed wells prior to collecting ground-water 

samples to remove stagnant water from the well casing and sand pack. We 

performed this task in an effort to collect samples representative of the water quality 

in the surficial aquifer. To evacuate the observation wells, we used decontaminated, 

Teflon bailers attached to new nylon cord; to evacuate the pumping well, we used an 

Arch Well Development Pump. We measured and recorded specific conductance, pH, 

and water temperature throughout the evacuation process. We generally evacuated 

the wells of at least three standing well volumes and until indicator parameters had 

stabilized. 

Prior to sampling the wells, Law Engineering personnel donned laboratory-grade 

gloves. We collected the water samples and immediately decanted the samples from 

the bailer into pre-labeled sample containers. We sealed the containers, stored the 

containeirs in a chilled cooler, and maintained custody of the samples until shipment 

at the end of the day. 

2.3.2 Results of the Ground-Water Sampling 

We have presented a summary of laboratory analyses of the ground-water samples 

collected from all of the monitoring wells, including MW-26, MW-27 and PW-28, in 

Table 4.4. Copies of the laboratory test reports are included in Appendix H. We 
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tested the ground-water samples from MW-26, MW-27 and PW-28 for purgeable 

aromatic hydrocarbons by EPA Method 602, modified to include total xylenes and 

methyl tertiary butyl ether (MTBE). The laboratory did not detect constituents of 

petroleum hydrocarbons in the ground-water samples from MW-27 and PW-28. In the 

sample from MW-26, the laboratory detected total xylenes at a concentration of 1 

pug/L and MTBE at a concentration of 12 Ag/L. The North Carolina Ground-Water 

Quality Standard for total xylenes is 400 pg/L and for MTBE is 50 pug/L. Therefore, 

the concentrations of these constituents in MW-26 are below the state standards. 

-4 

We have modified six isopleth maps from the February 1992 report (Drawings 4.7, 

4.7.1 through 4.7.4 and 4.13) to include the locations of MW-26, MW-27 and PW- 

28. Benzene, toluene and ethylbentene were not detected in the ground-water 4 

samples from these three wells; therefore, we did not change the contours for these 

constituents on the isopleth maps (Drawings 4.7.1, 4.7.2 and 4.7.3, respectively). 

We also did not change the contours of the isopleth maps of total xylenes 

concentrations (Drawing 4.7.4) and combined BTEX concentrations (Drawing 4.7). 

Since the concentration of 1 pg/L of total xylenes detected by the laboratory in the 

ground-water sample from MW-26 is the same as the laboratory detection limit, it is 

possible that this concentration is a result of laboratory-induced contamination or 

handling of the samples during shipment. 
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Law Engineering documented MTBE at concentrations below the State Standard of 

50 pg/L in the ground-water sample from MW-26 and in the water collected during 

the pumping test performed on PW-28. MW-26 and PW-28 are hydraulically 

upgradient of the contaminant source at the Tank Farm; therefore, the MTBE 

documented in the ground water from these wells is possibly not related to activities 

at the Tank Farm. As we documented in our previous report, we also could not 

identify a likely source for the MTBE detected in the sample collected from MW-9, 

which is located west of the Tank Farm and of MW-26/PW-28. Because of the 

isolated occurrence of MTBE in several of the wells and no discernible pattern of 

contaminant migration, we are unable to offer an explanation as to other sources of 

MTBE. 

3.0 SITE HYDROGEOLOGY 

3.1 aght-Hour Pumoina Test 

Law Engineering conducted an eight-hour pumping test during November 1992 at PW- 

28 to determine the performance characteristics of the well and to estimate the 

hydraulic: parameters of the aquifer. Yield and drawdown were recorded so that the 

specific capacity of the well could be calculated. These data give a measure of the 

productive capacity of the well and provide information needed for the selection of 
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appropriately sized pumping equipment which may be necessary during the corrective 
4 

I action phase of the project. The pumping test also provided data from which to 

determine the transmissivity and storativity of the surrounding aquifer in order to 

predict the size and shape of capture zones produced during pumping of individual or 

multiple extraction wells. 

3.1.1 Pumping-Test Procedures 

Prior to the actual pumping test, PW-28 was pumped for approximately one hour to 

determine the approximate well yield. This “pre-test” data was necessary to select 

the proper size pump and to establish the pumping rate to be used during the test. , 

W‘ 

During the pumping test, the ground water pumped from PW-28 was stored in a 

tanker. The laboratory tested a water sample collected from this tanker for purgeable 

aromatics by EPA Method 602, modified to include total xylenes and MTBE. The 

discharged water was transported off the site by P&W Oil Company, which is storing 

the water for future disposal. 

The eight-hour pumping test was conducted on November 4, 1992. During the test, 

a constant pumping rate of approximately 4.1 gallons per minute was maintained and 

the drawdown in each of the surrounding observation wells -- MW-22S, MW-26 and 
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MW-27 -- was measured and recorded at appropriate time intervals. These data are 

summarized in Appendix 1. As summarized, after eight hours of pumping PW-28, 

approximately 2,360 gallons of ground water were extracted and drawdowns were 

as follows: 

88 feet 0.01 feet 

3.1.2 Estimating Aquifer Parameters 

The data collected during the pumping test were used to calculate the storativity and 

transmissivity of the surrounding aquifer. These determinations were made by using 

type curve matching, time-downdown method, and the In-Situ computer software, 

TS-Match Theis Curve Automated Matching Program. TS-Match uses relative least- 

squares ;and the Newton-Raphson iterative method to solve the Theis solution, where: 
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S =Qf’“c du, 
nTJu u 

_ where: s = drawdown 
.Q= pumping rate, in gpm 
T = Transmissivity, in gpdlft 
u = (r2S)/(4Tt), where 

r = radial distance, in feet, from the pumped well to the 
observation well, 

s= storage coefficient, and 
t = time 

The TS-Match program makes the following assumptions: 

0 the production rate is constant. 

0 the aquifer is homogeneous, non-leaky, and there is no recharge. 

0 the aquifer has very large areal extent. If this is not the case, a 

mechanism has been provided to ignore data which the user considers 

are strongly influenced by the limited extent of the aquifer. 

0 water removed from storage is discharged instantaneously with decline 

in head (i.e., no delayed-yield effects). 

0 for analyzing production well data, skin (well loss) = 0. 
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for analyzing production well data, wellbore storage is not accounted 

for. However, a mechanism has been provided to ignore data that may 

be influenced by wellbore storage. 

In additiion, the data were also analyzed manually by the type-curve matching method 

and the manual time-drawdown method to confirm the solution presented by TS- 

Match. We also analyzed grain-size distribution data from well PW-28 to estimate 

hydraulic conductivity. The field data and calculations are presented in Appendix I. 

The Type-curve matching, TS-Match, time-drawdown and grain size distribution 

solutions are as follows: 

- 

SUMMARY OF AQUIFER PARAMETER ESTIMATIONS 

AQUIFER PARAMETER . WELL NUMBER 

MW-22s MW-26 PW-28 

I. Transmissivity (ft’lday) by: 
a) Type Curve Matching 3064 1570 
b) Time-Drawdown 3911 1026 
c) Theis Curve Matching 4226 988 

(Computer Program) 

II. Specific Storage by: 
a) Type Curve Matching 
b) Time-Drawdown 
c) Theis Curve Matching 

0.003 0.008 
0.001 0.006 

0.0015 0.011 
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SUMMARY OF AQUIFER PARAMETER ESTIMATIONS 

AQUIFER PARAMETER I WELL NUMBER 
\ 

MW-22s 

111. Hydraulic Conductivity (3) 
Vt/day) by: 

a) Type Curve Matching 
b) Time-Drawdown 
c) Theis Curve Matching 
d) Grain-Size Analysis 

139 
177 
192 
(4) 

NOTES: 

MW-26 1 PW-28 

71 71 
47 47 
45 45 
(4) (4) 99 99 

(1) 
(2) 
(3) 

MW-22 and MW-26 were used as observation wells for the pumping test. 
PW-28 was the well on which the pumping test was performed. 
Aquifer thickness is 22 feet, estimated from boring records in February 7, 
1992, report. 

(41 Grain-size distribution analysis not performed on soil samples from these wells. 

From this data, average hydraulic conductivity values would be 169 ft/day for MW- e 

22S, and 54 ft/day for MW-26. The hydraulic conductivity value from grain-size 

analysis for well PW-28, which is 99 ft/day, falls between these two other values. 

All three conductivity values fall within the same order of magnitude. The differences 

between the values may be explained by local heterogeneities in the soil matrix of the 

aquifer. A regional average of approximately 110 f-t/day may be used for hydraulic 

conductivity in the surficial aquifer beneath the Fuel Farm area. 

Similarly, average specific storage calculated from the pumping test ranges from 1 Om3 

to 1o-2. Specific storage values associated with well MW-26 are higher than those 
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associated with MW-22. The differences may be explained by local heterogeneities 

in the soil matrix of the aquifer. 

4.0 PROCEDURES FOR QUALITY CONTROL 

4.1 Decontaminatina Eauioment 

The CSA Workplan details the quality-control procedures followed for handling and 

decontaminating equipment in the field. Using the procedures described in the 

Workplan, we decontaminated our drilling equipment adjacent to the oil/water 

separator, which is located east of the Fuel Farm. 

4.2 Qollectina. Handling and ShipDina Samoles 

c 

The CSA Workplan details the quality-control procedures followed for collecting, 

handling and shipping samples. We utilized rinse blanks and trip blanks as quality- 

control rneasures to provide checks on the integrity and quality of our ground-water 

sampling program. 

Law Engineering submitted an equipment rinse blank to the laboratory to evaluate the 

procedulres we used for decontaminating the Teflon bailers. Law Engineering also 
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submitted a trip blank to the laboratory to check the integrity of the sample 
-d 

containers, to determine if contaminants may have entered the sample containers 

during shipment to and from the job site, and to check for laboratory-induced 

contamination. Each of the blanks was analyzed for purgeable aromatics. The two 

blank samples did not contain contaminant levels above the laboratory detection limit. 

Although, our procedures for bailer decontamination were generally successful in 

eliminating the introduction of contaminants through the sampling equipment, it is 

possible that the 1 pg/L of total xylenes documented in the ground-water sample from 

MW-26 may have resulted from incomplete decontamination of the bailer used to 

sample that well or from laboratory-induced contamination. 
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TABLE 3.1 
SUMMARY OF DEVELOPMENT OF MONITORING WELLS 

ADDIENDUM TO REPORT #OF UNDERGROUND FUEL INVESTIGATION AND 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GElGER FUEL FARM 
CAMP LEJEUNE,NORTH CAROLINA 

LAW ENGINEERING JOB NO. 475-08135-01 

MONIITORING WELL FINAL TURBIDITY APPROXIMATE 
IDENTIFICATION (SUBJECTIVE)* VOLUME OF WATER 

NUMBER REMOVED (GAL.) 

MW-26 2 13.5 

MW-27 2 20 

PW-28 1 120 

Note: 

* (1) Clear; (2) Slight; (3) Moderate; (4) High 



TABLE 4.1 
SUMMARY OF HEADSPACE TESTING 

ADDENDUM TO REPORT OF UNDERGROUND FUEL INVESTIGATION AND 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER FUEL FARM 
CAMP LEJEUNE, NORTH CAROLINA 

LAW ENGINEERING JOB NO. 475-08135-01 

LOCATION SELECTED FOR 
LABORATORY 



TABLE 4.2 
SUMMARY OF LABORATORY ANALYSES OF SOIL SAMPLES 

ADDENDUM TO REPORT OF UNDERGROUND FUEL INVESTIGATION AND 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIGER AREA FUEL FARM 
CAMP LEJEUNE. NORTH CAROLINA 

LAW ENGINEERING JOB NO. 475-08135-01 

SAMPLE 
LOCATION 

SAMPLE DEPTH 

MW-26 1.5-3 N.D. N.D. 

MW-26 6-7.5 N.D. N.D. 

MW-27 1 S-3 N.D. N.D. 

MW-27 6-7.5 N.D. N.D. 

PW-28 3-4.5 N.D. N.D. 

PW-28 9.5-l 1 N.D. N.D. 



KEY TO SYMBOLS FOR TABLE 4.4 

SUMMARY OF LABORATORY ANALYSES 

* Numerical standard has not been established; substances not allowed in detectable 
concentrations. 

N.D. = Not detected: see laboratory reports for applicable detection limits. -w 
- = Sample not analyzed for this parameter. 



TABLE 4.4 IPage 1 of 3) 
GUMMARY OF LABORATORY ANALYSES 

MONITORINQ WELL GROUND-WATER GAMPLES 
SHALLOW GCREENED INTERVAL 

ADDENDUM TO REPORT OF UNDERGROUND FUEL INVEBTIGATION AND 
COMPREHENSIVE SITE ASSESSMENT 

CAMP GEIOER FUEL FARM 
CAMP LEJ 

LAW ENOlNEEl 
YE. NORTH CAROLINA II IO ilOB NO. 4 

EMW-3 
ICGMW-3) 

OK/O1 

EMW4 EMW-6 EMW-6 EMW-7 MW-BS MW-9s MW-IOS 
ICGMW-41 (35GW-41 (35GW-51 135GW-81 

- - 

I NC EMW-1 EMW-2 
lCGMW.1 I ICGMW-21 --I-- 9/3/o 1 o/5/91 

WELL 
NUMBER GROUND -I-- WATER 

STANDARD 

s/5/91 9/4/s 1 o/3/91 SK/91 9/4/91 913l91 91319 1 

2.81-l 1.81 10.6-24.6 10.6-24.6 10.6.24.5 4.6-13.6 3.5-l 2.6 4.6.13.5’ PARAMETER lug/l1 

DATE 
SAMPLED 

SCREENED 
INTERVAL 

IFwtl 

BENZENE 1 

TOLUENE 1000 

ETHYLBENZENE 29 

XYLENES TOTAL 400 

METHYL TERTIARY BUTYL 60 
ETHER IMTSEI 

LEAD so 

9.6-17.6 

I 

1.87-10.87 3.06-l 2.06 

i3 0.4’ 0.3 ’ ND. 62’ 45 3’ 

ND ND ND ND ND ND 6 

0.7 ND ND ND 73 ND 7 

ND 

dD 

ND 

ND 2 1 ND 1 ND 1 ND 1 420 I 4 I ND 

ND ND 1 ND 1 3 1 ND 1 ND 1 46 1 NO 

2 28 I 76 ND 12 S ND 3 

I I I I I 

2 ND 0.7 ND 18 ND ND 17 

0.6 3 0.6 69 ND ND 170 

450 

460 

TRANS-1,2-DICHLOROETHENE 70 

TRICHLOROETHENE 2.0 

I-METHYLNAPTHALENE . 

8 

2.METHYLNAPTHALENE I  l 



TABLE 4.4 (Page 2 of 3) 
SUMMARY OF LABORATORY ANALYSES 

MONlTOfUNG WELL QROUND-WATER SAMPLES 
SHALLOW SCREENED INTERVAL 

ADDENDUM TO REPORT OF UNDEROROUND FUEL INVEGTIQATIDN AND 
COMPREHENSIVE 61TE ASSESSMENT 

CAMP GEIGER FUEL FARM 
CAMP LNEUNE. NORTH CAROLINA 

LAW ENGINEERING JOB NO. 475~8135-01 

MW-\IF MW-17s MW-1 BS MW-1 9s c-c SK191 9K191 914191 

NC 
GROUND 
WATER 

STANDARO 

WELL 
NUMBER 

MW-1% MW-168 

DATE 
SAMPLED 

7x-1 0.6’ 3.0’12.0’ 

-1 -1 

4.5.-l 3.5’ SCREENED 
INTERVAL 
F-t1 

4&‘-l 3.6’ 6.0’-14.0’ PARAMETER lud 

BENZENE NO 0.6 

NO ND 

0.6 62 NO 

ND NO NO 

ND ND ND 

ND ND ND 

1 32 ND 

TOLUENE 

flHYLBENZENE 

XYLENES TOTAL 

METHYL TERTIARY BuTYL 
FTHEA lh4TBEl 

LEAD 

80 I ND 

170 I ND 400 

NO NO NO ND ND 

‘D/sl 5 I3 =!= ND ND 

NO 

-idO NO 1 ND I 3 CHLOROFORM 

TRANS1.2-DICHLOROETHENE 

NO 

NO ND !  44 --y-e+- TRICHLOROETHENE NO 

“1”1 1.2.DlCHLGROEfIiANE ND 

NO 

ND 

I-- - ND 1,1,2,2-TETRACHLORDETHANE 

TORACHLOROETHENE ND I NO NO 1 ND 

/ 



WELL NC 
NUMBER GROUND 

WATER 
STANDARD 

DATE 
SAMPLED 

PARAMETER lug/II SCREENED 
INTERVAL 

lFset1 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES TOTAL 

MElHYL TERTIARY BUTYL 
ETHER IMTBEI 

LEAD 

CHLOROFOAM 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 

EROMODICHLOROMETHANE 

BROMOFORM 

DIBROMOCHLOROMETHANE 

ACENAPTHENE 

FLUORENE 

I-MFTHYLNAPTHALENE 

2-METHYLNAPTHALENE 

NAPTHALENE 

1 

1000 

29 

400 

60 

50 

0.19 

70 

2.8 

. 

. 

0.19 

. 

. 

. 

. 

. 

. 

TABLE 4.4 IPage 3 ot 3) 
SUMMARY OF LABORATORY ANALYSES 

MONITORING WELL GROUND-WATER SAMPLES 

GNALLOW BCREENEO INTERVAL 

ADDENDUM TO REPORT OF UNDEROROUND FUEL INVESTIOATION AND 
7COMPREHENSIVE 6lTE ASSE6SMEM 

CAMP GEIOER FUEL FARM 
CAMP LEJEUNE. NORTH CAROLINA 

LAW ENQINEERINO JOB NO. 47549135~1 
I 1 I I I I I I 

MW-21s MW-22s MW-235 MW-24s MW.25S MW-20s 
(blind 

duplicats 
MW-1451 

MW-27S 
lbllnd 

duplicate 
MW-24s) 

MW.20 MW-27 
 ̂

G-p,,,,, 1 i/5,91 1 B/5/91 1 S/4/91 1 B/4/91 1 S/5/91 1 11/04/92 1 11/04/92 

4.5-l 3.5 5.6’.14.6’ 2.5-9.6 9.5-l 7.5 4.6-l 3.6 3.5-12.5 8.5.175 4.6-13.5 55.6-14.5 

4 3 2 5 1 2 7 

ND ND ND ND ND 3 ND 

ND ND ND ND ND 61 ND 

ND ND 0.6 ND ND 120 ND 

ND ND 0.9 ND ND ND ND 

ND ND ND ND ND ’ ND ND . 

ND ND ND ND ND ND ND 

ND ND ND ND ND ND ND . 

ND ND ND 0.7 

1 ND ND ND 

84 190 ND 42 

63 270 ND 42 I 

1 - 1 - 1 41 1 220 1 ND 1 31 1 - 1 - 

PW-29 

I im4t92 

POTABLE 
WATER 

10129/92 

55.5-24.5 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

. 

+-i-e 
I - 

--e--k- 
+ 

-E--k- 
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APPENDIX C 

WELL-CONSTRUCTION RECORDS AND 

GROUND-WATER MONITORING-WELL INSTALLATION DETAILS 



z 
North Carolina - Department of Environment. Health, and Natural Resources 

Division of Environmental Management - Groundwater Section 
#lRoFR<=E~t-&J$‘:::~’ : ).* 

P.O. Box 29535 - Raleigh, N.C. 27626-0535 
OUAD. No. GERtALKx . 

Phone (919) 733-3221 Lat Lwrg. 
-, R. ;: ‘. ii. r. , * 

Mb m. - _. ,A. .‘ y ,.’ ..t $..$& &j.+&&& .; _, ,J . ,*’ 

WELL CONSTRUCTION RECORD ,J&‘&& -; . 2.. . i : . ..j.,.; ~*:..jY&y&;< 

-p.%ILLING CONTRACTOR: Law Engineering 
$&&b*. ;.. ,: :':‘y<. _y "-.~i~.$'p&$, 

a. be** 

STATE WELL CONSTRUCTlON 
DRILLER REGlSTRATlON NUMBER: 332 PERMCT NUMBER: 66-0277~WM-0297 

I. WELL LOCATION: (Show sketch of the location below) Mw-26 
Nearest Town: JacksonvillP County: C 

(Road, Oamwnity. or Sutdiiion and Lot No.) 

2. OWNER- Relnm 

ADDRESS 
(Street or Route No.) 

DEPTH 
From To 

DRILLING LOG 
Fondon Desaiption 

See Attached Test 

City or Town State 
Boring Records- 

3. DATE DRILLED _10/29/92 USE OF WELL m 
4. TOTAL DEPTH 14 
5. CUITINGSCOLLECTE; YESm NO( 
6. DOES WELL REPLACE EXISTING WELL? YES q NOB 
7. STATIC WATER LEVEL Below Top of Casing: 7.47 FT. 

(Use 5’ if Above Top of Cask-@ 

0’ 8. TOP OF CASING IS FT. Above Land Surface’ 
l Csrlng Tormlnated at/or below land surface Is illegal unless a vsrisnm Is Irsud 

In accordana with 1SA NCAC 2C x)118 

9. YIELD (gpm): N/A METHOD OF TEST N/A 

10. WATER ZONES (depth): N/A 

~---- 1. CHLORINATION: Type N/A Amount If additional space is needed use bsck of form 

12. CASING: - - 

Wall Thickness 
LOCATION SKETCH 

Depth Diameter or WeighttFt. Material (Show direction and distance from at least two State 
From o To4.5Ft.21) -80 - Roads, or other map reference Points) 

From To- Ft. 
From To- Ft. 

13. GROUT: See Attached Site Location Map 

Depth Material Method 

From 1.5 To 3.0 Ft. Bentonite Pour 

From - To -Ft. 
14. SCREEN: 

Depth Diameter Slot Size Material 

From -To &5Ft 2 in. 0.010 in. PVC 

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

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

15. SAND/GRAVEL PACK: 

Depth Sire Material 

From - - 3.0 l-0 14.0 Ft.Torpedo Sand 

From To Ft. 

16. REMARKS: Concrete from 0' - 1.5' 

* Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 
Attention: Code 1821, Mr. Trueman 

Seamans 

- 
I DO HEREBY CERTIFY MAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 

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

I SIGNATURE OF CONTRACTOR OR AGENT 
I 

DATE 
GW-1 REV. 9/91 Submit original to Division of Environmental Management and copy to well owner. 



North Carolina . Department of Environment. Health. and Natural Resources 
Division 01 Environmental Management - Groundwater Section 

P.O. Box 29535 - Raleigh. N.C. 27626.0535 
Phone (919) 733-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Law Enpineering 

DRILLER REGISTRATION NUMBER: 332 
STATE VU ‘El .t CONSTRUCTION 
PERMlT NUMBER: 66-8277~WM-0297 

1. 

2. 

3. 
4. 
5. 
6. 
7. 

8. 

WELL LOCATION: (Show sketch of the location below) MM-27 

Nearest Town: 
. JaWe County: Onslow 

(Road, community. or SuMion and Lot No.) 

OWNER * Se@ Mdr~n RP- 
ADDRESS 

(Street or Route No.) 

DEPTH 
From To 

City or Town Stats ZPW 

DATE DRILLED 10/29/p2_ USEOF WELL Monitorirw 
TOTAL DEPTH 15 
CUTTINGS COLLECTEd YES m NOI 
DOES WELL REPLACE EXISTING WELL? YES q 
STATIC WATER LEVEL Below Top of Casing: 

NOB 
8.22 FT. 

(Use ‘+* if Abe Top of Casing) 
TOP OF CASING IS o ’ FT. Above Land Surface’ 

DRILLING LOG 
Formation DescrQM 

SOP AttuhPr\ Tpqt 

’ c88illfj fO~h8t8d 8uOr b8iOW land 8Uff8- 18 itbg8i Ufl~O88 8 VWi8fS8 I8 hU.d 

In rccord8~a with 15A NCAC 2C .Ol 18 

9. YIELD (gpm):N/4. METHOD OF TEST -N/A 
10. WATER ZONES (depth): N/A 

11. CHLORINATION: Type 

12. CASING: 

N/A Amount 

From o 

From 

Wall Thickness 
LOCATION SKFTCH 

Depth Diameter 

To 5.5 Ft. 2” 
or Weight/FL 
SCH SO YE 

(Show direction and distance from at least two State 

Roads, or other map reference points) 

To------ Ft. 

13. 

14. 

15. 

16. 

From To- Ft. 
GROUT: 

See Attached Site Location Map 

Depth Material 
From &?-To--?--. _ Ft Bentonite * Commander 

Atlantic Division 
From - To - Ft. Naval Facilities EngineeringiCommand 
SCREEN: Norfolk, Virginia 23511-6287 

From 5.5 D;;hl 4 -5 Ft Dl”“r~n.sIDd.%~n~ Ma!?!? 
Attention: Code 1821, 

Mr. Trueman Seamans 

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

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

SAND/GRAVEL PACK: 
Depth Size Material 

From ? Tois Ft._Tornedo.daL 
From - To Ft. 

REMARKS: ~mrrptp frnm I-I’ - 1-5’ 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND. THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

SIGNATURE OF CONTRACTOR OR AGENT DATE ’ --.. 
GW-1 REV. 9/91 Submit original lo Division of Environmental Management and copy IO well owner. 
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North Carolina - Department of Environmen!. Health. and Natural Resources 
Division of Environmental Management - Groundwater Section 

P.O. Box 29535 - Raleigh, N.C. 27626-0535 
Phone (919) 733-3221 

WELL CONSTRUCTION RECORD 
Mhor*~. 2. ..:. 

_‘8uhQd;: ‘.’ -,.. &. :. .;~.:,z~~,v.~~..~~~;~.‘;(,-~ 

=-hLLING CONTRACTOR: 
. z Law Engineering 

* & .~. -*z:. ,+.':'.'., . ; :: $&y-&f&;;~.y, 
. , . 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: 332 PERMlT NUMBER: 66-0277-W&0297 

1. 

2. 

3. 
4. 

I 5. 
6. 

WELL LOCATION: (Show sketch of the location below) PW-28 

Nearest Town: Jacksonville County: Onslow 

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

OWNER * See Address Below 
ADDRESS 

(Street or Route No.) 

DEPTH 

From To 

City or Town State Zipcode 

DATE DRILLED 10/28/9;1JSEOFWELI Pump Test 
TOTAL DEPTH 35 
CUrrINGS COLLECTEd YES m NO0 
DOES WELL REPLACE EXISTING WELL? YES 0 NOm 
STATIC WATER LEVEL Below Top of Casing: 8.11 FT. 

(Use .+. if Above Top of casing) 

TOP OF CASING IS o ’ FT. Above Land Surface* 
l Casing Totmlnated rtlor below land surface is llfegal unl.88 8 varlence Is lreued 

I In accordana with 1SA NCAC 2C .0118 

‘1. 
12. 

13. 

14. 

15. 

16. 

YIELD (gpm):N/A METHOD OF TEST -N/A 
WATER ZONES (depth): N/A 

__ , 

DRILLING LOG 
Formation Description 

CHLORINATION: Type 
CASING: 

N/A Amount If additional space is needed usa back of form 
v 

From 0 

From 
From 
GROUT: 

Wall Thicknes.9 
Depth Diiter or Weight43 Material 

To 5.5 Ft. 4” SCH 80 PVC 

To- Ft. 
To- Ft. 

Depth Materi$ 

From 2 To 3Ft. Bentonlte. 

Method 
Pour 

From - To -Ft. 
SCREEN: 

Depth Diameter Slot Size Material 

From -To .3h Ft .&, in. Q&4-0 in. - 
From -To- Ft.- in. - in. 

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

SAND/GRAVEL PACK: 

Depth Size Material 

From 3 To35 Ft. TnrnPdn L 
From - To Ft. 

LOCATION SKETCH 
(Show direction and distance from at least two State 

Roads, or other map reference points) 

See Attached Site Location Map 

* Commander 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 2X11-6287 
Attention: Code 1821, 

Mr. Trueman Seamans 

REMARKS: 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C. WELL 
CONSTRUCTION STANDARDS, AND.THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

SIGNATURE OF CONTRACTOR OR AGENT DATE 
GW-1 REV. 9191 Submit original to Division of Environmental Management and copy to well owner. 
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APPENDIX A 

RECORDS OF SOIL-TEST BORINGS 



DEPTH DESCRIPTION 
w.1 

0.0 
- Loose. un to light brown, dightiy Jilt)-. Very fine 

-= SAND (SM). 

I 
3.0 

t 

__-------- ----------- ----- 
Loose, white, tan to light brown, dightiy rilty Vey 

tine to medium SAND (SM). 

9.5 

REMARKS 

BORING TERMINATED AT 14.0’. WON 
BORING COhfF’LEZION. SINGLE-CASED 
MON~ORING WELL INSTALLED. SEE 
WELL CONSTRUCTION RECORDS FOR 
DEl-AIk3. 

-------------_------------ 
Loose, light brown to ti to gray, silty 6ne to 
medium SAND (SM). 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

ELEVATION l PENETRATION - BLOWS/FOOT 
W.) o 

10 20 30 40 80 100 

17 

11 

9 

12 

5 

10 

?3ORJNGNUMBER MW-26 
DATE DRILLED October 29, 1992 
PROJECT NUMBER 475-08135-01 
PROJECT CAMP GEIGER FUEL FARM I 
PAGE 1 OF 1 I 



DEPTH DESCRIPTION 
(FT.1 

ELEVATION 0 PENETIUTION - BLOWS/FOOT 

60 80 100 

7.i 

9.: 

14.i 
15.t 

\ 1 very bore to firm, un to tight gay silty SAND 
(SM). 22 

a 

8 

9 

4 

4 

Finn, orange to gray CLAY (ML). 

------------- 
%;;s%-b;&-t&a; ;ty CLAY (ML) with 
gray moCtling. 

Very loose, brown to gray, clayey kc 10 medium 
\SAND (34). I 

BORING TERMINATED AT 15.0’. UPON 
BORING COMPLETION, SINGLECASED 
MONRORING WELL INSTALLED. SEE 
WELL CONSTRUCTION RECORDS FOR 
DETAILS. DATE DRILLED October 29, 1992 

475-08135-01 
CAMP GEIGER FUEL FARM 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREWATIONS USED ABOVE 



DEPTH DESCRIPTION 
W.) 

0.0 

9.5 
10.0 

145 

19.5 

25.a 

Lxsc, tan to white, slightly rilty, fine SAND 
w4. 

Very aofi, tan to brown CLAY (ML). I 
Very looac, light brown to gray, silty fmc SAND 
(-0. 

Brown to black, CLAY (ML) rich in organic 
mat&d and roots. 

Very loose, light brown to orange, fine SAND 
GM). 

BORING TERMINATED AT 25.0’. UPON 
BORING COMPLJZION, SINGLE-CASED 
MOmORING WELL INSTALLED. SEE 
WELL CONSTRU(JZ?ON RECORDS FOR 
DETAILS. 

SEB KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

ELEVATION l PENETRATION - BLOWS/FOOT 
(FT.1 

0 10 20 30 40 60 80 100 

19 

14 

12 

11 

6 

9 

WOH 

PW-28 
October 28, 1992 
475-08135-01 
CAMP GEIGER FUEL FARM 1 

PAGE 1 OF 1 



APPENDIX D 
INTE&IM REMEDIAL ACTION 

REMEDIAL INVESTIGATION (BAKER, 1994) 



Final 

Interim Remedial Action 
Remedial Investigation/ 

Feasibility Study 

Operable Unit No. 10 
Site 35 - Camp Geiger Area Fuel Farm 

.Marine Corps Base 
Camp Lejeune, North Carolina 

Prepared For: 

Department of the Navy 
Atlantic Division 
Naval Facilities 

Engineering Command 
Norfolk, Virginia 

Under the 

LANTDIV CLEAN Program 

Comprehensive Long-Term 
Environmental Action Navy 



EXECUTIVE SUMMARY 

Introduction 

An Interim Remedial Action Remedial Investigation (RI) was conducted at Operable Unit 10, 

Site 35 - Camp Geiger Area Fuel Farm to provide additional data regarding petroleum 

hydrocarbon contaminated soil to support the selection of an interim remedial action. 

Previous investigations had determined the presence of fuel-related contamination in 

subsurface soils and shallow groundwater in the vicinity of the Fuel Farm. Based on 

previously obtained data and reports of fuel-like odors along Brinson Creek by Camp Lejeune, 

LANTDIV, and Baker personnel, an Interim Remedial Action RI and Feasibility Study (FS) 

was deemed necessary because it was determined qualitatively that: 

l The existing site conditions potentially expose nearby human populations, animals, or 

food chains to toxic substances, pollutants, or contaminants; and 

l High levels of toxic substances or pollutants in soils are largely at or near the surface 

that may migrate. 

Site Location and Description 

Camp Geiger is located at the extreme northwest corner of MCB, Camp Lejeune, Onslow 

County. The main entrance to Camp Geiger is off U.S. Route 17, approximately 3.5 miles 

southeast of the City of Jacksonville, North Carolina. Site 35, the Camp Geiger Area Fuel 

Farm refers primarily to five, 15,000~gallon aboveground storage tanks (ASI’s), a pump house, 

and a fuel unloading pad situated within Camp Geiger just north of the intersection of Fourth 

and “G” Streets. 

Site History 

Construction of Camp Geiger was completed in 1945, four years after construction of MCB, 

Camp Lejeune was initiated. Originally, the Fuel Farm ASTs were used for the storage of No. 

6 fuel oil, but, were later converted for storage of other petroleum products including unleaded 

gasoline, diesel fuel, and kerosene. The date of their conversion is not known,..- 

ES-1 
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Routinely, the ASTs at Site 35 supply fuel to an adjacent dispensing pump. A leak in an w  

underground line at the station was reportedly responsible for the loss of roughly 30 gallons 

per day of gasoline over an unspecified period (Law, 1992). The leaking line was subsequently 

sealed and replaced. 

The ASTs at Site 35 are currently used to dispense gasoline, diesel and kerosene to 

government vehicles and to supply USTs in use at Camp Geiger and the nearby New River 

Marine Corps Air Station. The ASTs are supplied by commercial carrier trucks which deliver 

product to fill ports located on the fuel unloading pad at the southern end of the facility. Six, 

short-run (120 feet maximum), underground fuel lines are currently utilized to distribute the 

product from the unloading pad to the ASTs. Product is dispensed from the ASTs via trucks 

and underground piping. 

Reports of a release from an underground distribution line near one of the ASTs date back to 

1957-58 (ESE, 1990). Apparently, the leak occurred as the result of damage to a dispensing 

pump. At that time the Camp Lejeune Fire Department estimated that thousands of gallons of 

fuel were released although records of the incident have since been destroyed. The fuel 

reportedly migrated to the east and northeast toward Brinson Creek. Interceptor trenches -4 

were excavated and the captured fuel was ignited and burned. 

Another abandoned underground distribution line extended from the ASTs to the former Mess 

Hall Heating Plant, located adjacent to “D” Street, between Third and Fourth Streets. The 

underground line dispensed No. 6 fuel oil to a UST which fueled the Mess Hall boiler. The 

Mess Hall, located across “D” Street to the west, is believed to have been demolished along 

with its Heating Plant in the 1960s. 

In April 1990, an undetermined amount of fuel had been discovered by Camp Geiger personnel 

along the unnamed drainage channels north of the Fuel Farm. Apparently, the source of the 

fuel, believed to diesel or jet fuel, was an unauthorized discharge from a tanker truck that was 

never identified. The Activity reportedly initiated an emergency clean-up which included the 

removal of approximately 20 cubic yards of soil. 

The Fuel Farm is scheduled to be decommissioned in 1994. Plans are currently being prepared 

to empty, clean, dismantle, and remove the ASTs along with all concrete fowdations, slabs on 

grade, berms and associated underground piping. The Fuel Farm is being removed to make uf 

ES-2 



way for a four lane divided highway proposed by the North Carolina Department of 

Transportation (NCDOT). 

Previous Investigations and Findings 

Previous investigations include an Initial Assessment Study (Water and Air Research mAB], 

‘1983), a Confirmation Study (Environmental Science and Engineering, Inc. [ESE], 1984 and 

1987), a Focused Feasibility Study (NUS Corporation [NIJSI, 1990), and a Comprehensive Site 

Assessment (Law Engineering, Inc. [Law], 1991). 

The Initial Assessment Study identified Site 35 as one of 23 sites warranting further 

investigation. Environmental media were not sampled as part of this study. 

ESE performed the Confirmation Study at the Fuel Farm between 1984 and 1987. Soil, 

groundwater, surface water, and sediment samples were obtained and analyzed for lead and 

oil and grease. Groundwater was also analyzed for volatile organics. Oil and grease results 

indicated that soils northeast of the Fuel Farm were potentially impacted by site activities. 

Additional wells were installed by NUS Corporation during the Focused Feasibility Study, 

which was conducted in 1990. Soil cuttings obtained from two of the four well boreholes 

contained hydrocarbon related contamination. 

Law conducted the Comprehensive Site Assessment in 1991. A total of 18 soil borings were 

drilled, sampled and converted to nested wells that monitor the water table aquifer at two 

depths. An additional three soil borings were drilled to provide stratigraphic data. Five more 

soil borings were drilled to provide data regarding vadose zone contamination. Nine hand- 

auger samples were also obtained. A follow-up study was conducted subsequent to the 

Comprehensive Site Assessment. Three additional borings were drilled, sampled and 

converted to wells. 

Law identified areas of impacted soil and groundwater directly beneath and apart from the 

Fuel Farm. The nature of the contamination included both chlorinated organic compounds 

(e.g., TCE, trans-1,2-DCE, and vinyl chloride) and petroleum hydrocarbons (e.g., TPH, MTBE, 

BTEX). The majority of the soil contamination encountered appeared to be associated with a 

fluctuating groundwater table. Two plumes of shallow groundwater contaminated with 

petroleum constituents and two plumes contaminated with chlorinated organics were 

ES-3 



,. c. : .: 

I’. 
( . . 

identified. All four plumes were located north of Fourth Street and east of E Street except for a 4 

portion of a TCE plume extending southwest of Fourth Street. 

The Interim Remedial Action RI conducted by Baker in 1993 and 1994 consisted of drilling 

seven additional soil borings including five in those areas where groundwater contamination 

plumes were suspected. A single soil sample was obtained from each of these soil borings and 

analyzed for TCL organics, TAL inorganics, TpH and oil and grease. Samples obtained fkom 

two boring locations @B-30 and SB-34) displayed relatively high concentrations of benzene, 

toluene, ethylbenzene, xylenes, naphthalene and 2-methylnaphthalene; constituents 

commonly associated with fuels. These two locations also displayed the highest detected 

concentrations of TRH encountered during the Interim Remedial Action RI. Highest detected 

concentrations of these contaminants were in samples taken at or below the shallow water 

table. 

The non-fuel related contaminant trichloroethene (TCE) was detected at concentrations below 

its corresponding contract required qua&it&ion limit in two samples. One of these samples 

was obtained from background soil boring location SB-29. 

In addition to soil boring samples a total of ten shallow soil samples were obtained in the 

vicinity of Brinson Creek and the unnamed drainage channels located to the north of the Fuel 

Farm. No significant levels of fuel-related contaminants and TPH were detected in these 

samples. Oil and grease was, however, detected in these shallow soil samples. Therefore, two 

additional samples were obtained approximately l/2-mile upstream of the site along Brinson 

Creek to establish background levels of oil and grease. Background oil and grease results 

obtained upstream of Site 35 indicate that naturally-occurring organics in soils or an 

upgradient contamination source could be responsible for the positive oil and grease results 

obtained at the site. An additional sample was also obtained downstream of the site to identify 

the potential extent of contamination. 

In general, the Interim Remedial Action RI data confirm the findings of the CSA (Law, 1992) 

that indicated contaminated soil conditions at Site 35 are primarily associated with a 

fluctuating shallow groundwater plume. Contamination encountered in the vicinity of 

monitoring wells MY-21 and W-25 was detected at approximately two or more feet above 

the measured groundwater surface and may be indicative of contamination-not associated 

with a fluctuating groundwater plume. To date, however, recorded groundwater levels 
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provide insufficient data to afford an estimate of the range of groundwater elevation 

fluctuation at Site 35. 

Nature and Extent of Contamination 

Petroleum hydrocarbon contamination at Site 35 is primarily associated with shallow 

groundwater that is typically encountered across the site at six to eight feet below the ground 

surface (bgs). Law identified two distinct petroleum hydrocarbon shallow groundwater 

plumes including one directly beneath the Fuel Farm ASTs and another located immediately 

northwest of the Fuel Farm ASTs in the vicinity of the unnamed drainage channels that covey 

surface runoff to Brinson Creek. 

In addition to contaminated groundwater samples, subsurface soil samples have been 

identified at the site as contaminated with petroleum hydrocarbons. The contaminated soil 

samples, for the most part, were obtained along a narrow zone that extends about one to two 

feet above the groundwater table (as measured on two separate occasions including once in 

August, 1991 by Law and again in March, 1994 by Baker). The soil contamination in this zone 

just above the top of shallow groundwater appears to have been transported there by a 

fluctuating groundwater table. In only two areas did the results of soil sampling indicate the 

presence of elevated petroleum hydrocarbon contamination at locations sufficiently above the 

top of groundwater such that the source of the contamination may not have been a fluctuating 

groundwater table. The two areas are both located north of the Fuel Farm where past 

unauthorized discharges of fuel products were reported to have occurred and are centered 

around samples obtained from monitoring well MW-25 and monitoring well MW-21, 

respectively. 

Summary of Site Risks 

A preliminary baseline risk assessment, limited to Site 35 soil contamination, was conducted 

using data-from the previous investigations and the Interim Remedial Action RI. A more 

comprehensive baseline risk assessment involving groundwater, surface water, and sediment, 

in addition to soil, will be conducted as part of the comprehensive Site 35 Remedial 

Investigation being conducted concurrently. 

-. - 

Because soil contamination is associated with subsurface soils at or below the water table, a 

construction worker scenario was used to determine potential human health risks. 

ES-5 



The construction worker was assumed to engage in excavation activities and could potentially 

contact contaminants in deep soil by dermal contact, through accidental ingestion and by 

inhaling contaminant-laden dust particles. A construction worker scenario is the most likely 

current potential human receptor as well as the most likely future receptor because of the new 

highway construction scheduled for Site 35. Benzene and arsenic were retained as chemicals 

of potential concern (COPCs) for quantitative evaluation in the preliminary baseline risk 

assessment. An incremental lifetime cancer risk (RI%) value of 3 x iO-6 was derived for the 

construction worker. This value falls within USEPA’s target risk range of 10-S to 10-4 which is 

generally considered to be acceptable by the Agency. Noncarcinogenic hazard index (HI) 

values fell below 1.0 suggesting that systemic adverse health effects would not occur 

subsequent to exposure. 

,..’ 
c.. 

An ecological risk assessment was not performed at this time because soil contaminants are 

encountered at depths 4 feet below the ground surface or more and occur primarily at or below 

the shallow water table. A comprehensive baseline ecological risk assessment, in addition to 

the baseline human health risk assessment, will, however, be conducted as part of the 

concurrent comprehensive Remedial Investigation at Site 35. 

In addition to human health risks, North Carolina’s Department of Environment, Health and 

Natural Resources Division of Environmental Management’s Site Sensitivity Evaluation 

(SSE) was performed. SSE cleanup goals for gasoline, diesel and oil and grease were derived. 

Cleanup goals of 40 mg/kg, 160 m&g and 800 mg/kg, respectively, were calculated. The 

applicability of the SSE cleanup goals will be further addressed in the Interim Remedial 

Action Feasibility Study (FS) . 

-..- 
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APPENDIX K 
RILFS CHAIN OF CUSTODY R&CORI?S 



., <, 

J 
. :, ..I\..._ * ,I C, .:* -. - 

Inchdpe ‘Iksting Services 
T&z, 1. ,,._ :.-.-:;:> i = 3-=&--S s&+. ‘.‘. _. .: 

NDRC Laboratories. CHAIN OF CUSTODY RECORD 

/ *  

Turn around time fiPdority 1 or Standard 0 Pdottty 2 or 50% Cl Prtodty 3 or 100% 0 Prtortty 4 ERS l l BTW (3W3O20), TPH (415.1 or !3015), VOLATtLES (624/3240), IGNITABILITY, TOTAL LEAD (6010) 

Received by: (Signature) Date: Time: Remarks 

ulshed by: (Signatur$Y Received by: (Signature) Date: Time: 

Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

1 .*-.-1- ,,n I,,.,^-.-...^,-- ,.,\.I-.-- c. n-l, ..mm-8*2 I a*-..(A . .,~I.. 1 .̂ . . . -.-.. --.. -.--- 
nlallli “I”” - ““1~1~W*(1111 I”  - ““illt), 3 - JO,, 3” - 3011q ci - Cinarcoal IUDB 

* Container VOA - 40 ml vial 
I. - rlqulo 0 - 011 

AIG - Amber I Or Glass 1 Uter 
n -Am sag 

250 ml - Glass wide mouth P/O - Plastic or other 
SL - sludge NDRC CannOt accept verbal changes. 

Please Fax wrltten changes to 
214-239-5592 

OFFICE USE ONLY 
I 



. .-. ~~,;&:&;&-:,:. ,_ ;;, :,..;;;. :/. . ..“ .._<..,, :i..t..,-ie”.- .< :: I .,.Cx - .“‘. ..“’ v:r-. 
In&cane Testintr Services NDRC Labomtorles. CH.Alfd OF CUSTODY RECORD a; 1089 east Collins Blvd.. Richardson, 75081 (214) 2386591 

1 Matrix WW - Wastewater W -Water S-SCM iiu - sosa L-LlquIO SL - sluage “-“II ,“YrnU lia,,,,v, a,rqJ. “-,“(I, 
’ Container VOA-40mlvtat NG - Amber I Or Glass 1 Uter 250 ml - Glass wide mouth P/O - Plastlo or other Please Fax written changes to 

214-238-5592 

OFFICE# 7 ONLY 
I 



3.e 2.x. 
“’ ““1 

“’ . . . & ,p&g.dur .. 1, ,_‘__ _ 

Inchcape Testing Services ND&Laboratories. CHAIN OF CUSTODY RECORD 1080 East co1iino Blvd.. Richardson, TX 75081 (214) 238-5501 

v,. 
fY6iority 1 or Standard 0 Priority 2 or 50% 0 Priority 3 or 100% Cl Prlodty 4 ERS l l BTu( (&X/8020), TPH (418.1 or 8015), VOLATILES (S24/3240). IGNITABILITY. TOTAL LEAD (6010) 

oat;; , ,$3i Received by: (Signature) Date: Time: Remark8 

4 
7elinquisheb by:YSll$nature) Date: 

I 

Time: Received by: (Slgnature) Date: Time: 

qelinquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

’ Matrix WW - Wastewater W - Water s-8oll SD - Solid L - Liquid A - Air Sag C - Charcoal tube SL - Sludge 0 - Oil 
. . 

* Container VOA - 40 ml vial A@ - Amber I Or Glass 1 Liter 250 ml - Glass wide mouth P/O - Plastic or other, 
NDRC cannot accept verbal changes. 

Please Fax wrltten changes to 
214-235-5592 

OFFICE USE ONLY 
7 



.g$yEqg&wy:,;-: f:- .. ----:< bc‘,rgy 2 . ‘-21’: ‘c-r ] 

Inchcane Testixm Services NDRC Laboratories. CHAIN OF CUSTODY RECORD 1089 East Collins Blvd., Richardson, TX 75081 (214) 238-5591 

Submitted by 

phone: 412- abq -309fl 

No. of Containers 

Turn around lime , dPrlodly 1 or Standard 0 Priority 2 or 50% 0 Priority 3 or IOOY. 0 Priority 4 EAS l . BTEX @02/13020), TPH (418.1 ors015). VOLATILES (624/8240). IGNITABILITY. TOTAL LEAD (6010) 

y:;r 1 ,,T.‘y; 
Received by: (Signature) . Date: Time: Remarks 

Relinquished by: (Signature) 

* Matrix 
1 Conlainer 

Date: Time: Time: 

I 

Received by: (Signature) Date: tw= : 

3s-SJO7-00 @4/M&b fee uo&+wLEs 
Date: Time: Received by: (Signature) Date: Time: U+ BE i-W&u FROUC hM@s 

SkrcPLe VoLVlutE. rQB Ikw= 
- - -- - . . . . . . . _ a. e.. * AL-----II..L_ II C,.._l__ A All Llnlw- rr.m.a.4 ~..#.a~* .ra,k.d rkam”se 

WW - Wastewater W -Waler s - SOll SD - soila L - Llqula A - filr sag ci - bnarooal woe al. - otlmge ” - “II 
VOA - 40 ml vial A/G - Amber I Or Glass 1 Lb 250 ml - Glass wide mouth P/O - Plastic or other 

,.Y”” Ymm,.,“. mrrsy. .WIYLvI “IIPII~II. 

Please Fax written changes to 
214-239-5592 

OFFIC 



Inchcape Testing Services NDRC Laboratories. CHAIN OF CUSTODY RECORD 1089 East Collins Blvd., Richardson:TX 75081 (214) 238-5591 

Submitted by 

Name: i3mEtL Ei4wvJm 

Contact: Pe I-kf 

Name: C- S’M+~ 

Contact: t- SZWE 

By submitting these samples, you agree to the terms and ccnditlona contained in NDRC’s Prtce Schedule. 

Proj. No. Project Name 

Lab. Sample ID 

Turn around lime &iodty 1 or Standard Cl P&y 2 or 60% 0 Pdodty 3 or 100% 0 Priority 4 ERS l l BTEX (602/8020). TPH (418.1 or 6015), VOLATILES (624/6240), ICiNITABILITY, TOTAL LEAD (601 

Received by: (Slgnature) Date: Time: Remarks 

Relinquished by: #$lature) 

Relinquished by: (Signature) 

Date: 

I 

Time: Received by: (Signature) Date: Time: 
N 0l-G: 

~-rtjrJg 5eww.i vd w&J Lmk: 
Date: Time: Ftecelved by: (Signature) Date: Time: 

I 
- - -- - . . . - --. _. -. - -.. _.--- . 

I Matrix WW - War&water W - Water s - soil SD - solid L - Llquia A-Atrsag C - Charccal tube SL - sludge 0 - Oil 
A/Q - Amber I Or Glass 1 Liter 250 ml - Glass wtde mouth P/O - Plastic or other 

NLJRC cannot accept verbal changes. 
a Contalner VOA - 40 ml vial Please Fax written changes to 

214-235-5592 

OFFICE USE ONLY 
I 



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

qT:-: - : ; :  .‘..<,.. _. .‘. .  ’ 

” 
‘. p /‘ 0 c LL 

Inchcape Testing Services NDRC Laboratories. CHAIN OF CUSTODY RECORD 1089 Eaii Collins Blvd., Richardson, TX 75081 (214) 238-5591 

* Matrix WW - Wastewater 
fi Container VOA - 40 ml vlal 

W - Water s - Soil SD - Solld L - Llquld A*AIrBag C -Charcoal tube 
A&3 - Amber I Or Glass 1 Liter 250 ml - Glass wide mouth P/O - Plastic or other 

SL - Sludge O-011 NDRC cannot accept verbal changes. 
M Please Fax written changes to 

214-239-5592 



InchcaDe ‘lkstinec Services NDRC Laboratories. CHAIN OF CUSTOD\i RECORD 1089 East Collins Blvd.. Bichardsdn. TX 75oRl i214J ~A8-55Ql --- \-- ., --- ---- 

-c N&e: 

Address: Address: hNU%yiJS ; PA 

NPDES 0 

Temp. “C 

Lab. Sample ID 

I Matrln WW - Wastewater W-Water s - SOII SD - Solid L - Uquld A - Air Sag C - Charcoal tube SL - Sludge O-011 
* Container VOA - 40 ml vial Al0 - Amber I Or Glass 1 Liter 250 ml - Glass wide mouth P/O - Plastic or other 

NIJWIC cannot accept verbal changes. 
Please Fax written changes to 

214-235-5592 

OFFICE USE ONLY 



rjDRC Laboratories. 

* Matrix WW - Wastewater W - Water s - Soil SD - Solid L - Uquld A - Air Bag C - Charcoal tube SL - Sludge O-011 
t Conlainer VOA - 40 ml vial AK3 - Amber I Or Glass 1 Liter 

NDRC cannot accept verbal changes. 
250 ml -‘Glass wide mouth P/O - Plastk or other Please Fax written changes to 

:; 214-238-5592 

ONLY 



Contact: b. ( L-L.:’ 

By submitting these samples, you agree to the terms and condltlons contained In NDRC’s Price Schedule. 

.._ 

Turn around Urns 
? 

&Prlority 1 or Standard 0 Priority 2 or 50% q Prk&y3orlOO% q Ptiority4ERS* l BTEX (602@020), TPH (418.1 0’8015), VOIATILES (624/8240), IGNITABILITY. TOTAL LEAD (13010) 

Received by: (Slgnature) Date: Time: Remarks 

Fl~l~q 
/y 

&hed by: (Signature);,” ,4Iate Time: Received by: (Signature) Date: 1 T,me. ~-fLv% &h-\ 

// 

kc’ -1 -42 .E\: ( ( y~w,k.ml 

I /I C!,l.. 1. .. ;\ Ic-Lo 
Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

. . . . .._.. . . . . . . . . . . . ^ .̂. ---... . . . . . _ ..- --. . -. -. _.--- . 
- Mamx ww - wasIewaIer w -waler S-SOS SD - SOIM L - uquia A - Al’ Sag c - cnarcoal tube St. - sludge 0 - Oil 
* Conlalner VOA - 40 ml vial AM - Amber I Or Qlass 1 Liter 256 ml - Glass wkle mouth P/O - Plastlo or other 

NPRC cannot accept verbal changes. 
Please Fax written changes to 

214-238-5592 

OFFICE USE ONLY 
i 



’ Inchcane ?kdna Services NDRC Laboratories. CHAIN OF CUSTODY RECORD 1089 East Collins Blvd., Richardson, TX 75081 (214) 238-5591 

Received by: (Signature) 

_.--- . . . . 
’ Matrix WW - Waslewater W - Water S-SOII SD - Solld L - Uquld A - Air Sag C - Charcoal tube SL - Sludge O-011 NDRC cannot accept veroaf cnanges. 
’ Container VOA - 40 ml vial A/Q - Amber I Or Glass 1 Uler 250 ml - Qlass wide mouth P/O - Plastic or other Please Fax wrltten changes to 

214-238-5592 

ONLY 
I 



Inchcape ‘lksting Services NDRC L&horatorles. CHAIN OF CUSTODY RECORD 1080 East Collins Blvd., Richardson. TX 75081 1214) 2386501 - - 
.L ubmitted by 

3% 
Bill to 

Name: fur IhV. Name: v “RR::“, 

Address: l-723 &lA.Ke l3# Address; & %i d. * 

&C45&vlVdC , tit 2854-0 

Contact: JJA.LLp 
. 

Phone: 9/o- 553- 3336 Phone: &xzib9-2m 
Fax: po #: @7d -2s NPDES 0 

By submlttlng these ssmples, you agree to the terms end conditions contalned In NDAC’s Price Schedule. 

Proj. No. Project Name 
No. of C&talneri 

Temp. :‘ “C 

Turn around llme j? Pdority 1 or Standard 0 Pdodty 2 or MI% OPrlorky3or1oo% q Pdofily4ERS* l BTEX (602M20). TPH (418.1 or 8015). VOLATILES (624/6240). IGNITABILIN, TOTAL LEAD (6010) 

Da : Received by: (Signature) 

f$$$$iz> ,, 

Date: Ime: Remarks 

/Date: 

I 

Tlrne: Received by: (Signature) Date: Time: 

Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

. . . . _ . . . . . . . . . . . --.. -- ^... . . . . . __.- --. -. -. _.--- 
) Matrix ww - wasfewa1er w - water s - so11 su - SOllO L - uqula A - AP nag c; - warcoal woe sL - wage O-011 
t Container VOA - 40 ml vial AI0 - Amber I Or Glssa 1 Liter 250 ml - Glass wide mouth P/O - Plastic or other 

NPRC cannot accept Verbal changes. 
Please Fax written changes to 

214-239-5592 

FFICE USE ONLY ’ 



CHAIN OF dUSTODY RECORD 

Contact: ,! tt k A. Ilolr/ 

Phone: w2- 269 -7 099 

Fax: 

Bill. to 
N&e: ‘G ct2i 0 

Address: 

Contact:, * Sa - 0 

Phone: 

PO #: \ I 

By submitting these samples, you agree to the terms andconditions contain 

Prol. No. 1 Proiect Name * _. _- . . #.Qwd i I I 

led in NDRC’s Price Schedule. I YlYPJlf/// 

1 c a v  
alfix Dale l3ae i .r Identifying Marks VOA E E$ P/U 

P b 

Lab use only 
Due Date: 

RCRA 0 

NPDES 0 

Screened 
For Radioactlvihr 0 

Temp. “C 

Relinquished by: (Signature) 
I 

Date: Time: 

I I 
Received by: (Signature) 

I 

Date: Time: 

I 

1”1 

I 
Matrix WW - Wastewater W-Water s - Sol1 SD - Solid L - Liquid A - Air Bag C - Charcoal tube SL - Sludge o-on 
Container VOA - 40 ml vlal A/O - Amber/Or Glass 1 Liter 250 ml - Glass wide mouth F/O - Pfastlo or other 

NDRC cannot aocept verbal changes. 
Please Fax written changes to 

214-239-5592 



Inchcane ‘b3t.b~ service8 NDRC Laboratories. CHAIN OF CUSTODY RECORD - - ’ -’ 1089 East Colllns Bh rd., Bichordson, TX 75081 (214) 238-5501 

Submitted by Bill to 
. 

Name: 84kr En WfonInedq / Name: e c&n= 

Address: ~~OrSOb 15, k- I‘ Address: 

Fax: 

Contact: * &Vr= 

Phone: 

PO #: 

By submitting these samples, you agree to the terms and conditions contained In NDRC’s Price Schedule. 

Proj. No. Project Name 

C7i-J 232 /X6 Cgmd Leieufte . Cm9 Grher 
No. of Containers 

c G 
Ia& Date pata i ’ 

VOA pt 2# P/C 

P i 

Y-/5 0946 
y-15 0946 

Screened 
For Radioaclivity 0 

Temp. “C 

Lab. Sample ID 

k/-/7 IOSA I I ?5 -Fso3-pso7 I 
Turn around time 0 Pdorily 1 or Standard 0 Priority 2 or 60% 0 Priority 3 or lOO?b 0 Ptiotlly 4 ERS l 

Rellnqulshed by: (Signature) 1 Date: , lime: 

A& //-t/-w I /.foo 
Relinquished by: (Signature) Date: Time: 

I 

,), TPH (418.1 or 8015), VOIATILES (624/8240), IGNITAl3ILIM, TOTAL LEAD (6010) 1 

1 

Relinquished by: (Signature) Date: Time: 

I I I I I 1 

’ Matrix WW - Wastewater W -Water s-soll SD - Solid L - Uquld A-AirBag C - Charcoal tube SL - Sludge O-011 NDRC cannot accept verbal changes. 
* Container VOA - 40 ml vial A/Q - Amber I Or Qlasa 1 Uter 250 ml - Qlaaa wlde mouth P/O - Plastic or other Please Fax wrltten changes to 

214-238-5592 



Inchcape Testing Service; NDRC Libmtories. CHAIN OF CUSTODY RECORD 
LA/b -’ ._ 
1089 East &%I%88 Richardsqg, TX~75061 @id,) 238-5591 

n 

ANALYSIS 

Phone: Y/2- zbq- 2099 Phone: 

Turn around time 0 Pliodty 1 or Standard 0 PMty 2 or 50% 0 Prlodty 3 or 100% 0 Prlotity 4 ERS l l BTEX (302/3020), TPH (413.1 or 3015), VOLATtLES (824/8240). IQNtTABILI’TY. TOTAL LEAD (6010) 

Ftte. Date: 

I 

Time: Received by: (Signature) Date: Time: Remarks 
Y-a-YY /3-m 

Relinquished by: (Signature) Date: The: 

I 

Received by: (Signature) Date: Time: 

Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

I Matrix WW - Wastewater W - Water S-SOll SD - Solid L - Liquid A -Air BaQ C - Charcoal tube SL-SlUdQe O-011 NDRC cannot accept verbal changes. 
* Container VOA - 40 ml vial AIG - Amber I Or Qlass 1 Uter 250 ml - Glass dde mouth P/O - Plastic or other Please Fax wrltten changes to 

214-238-5592 

OFFIC ’ ) 
L 



Inchcape ‘Iksting Services 
Submitted by 

Contact: fi 4. .&off 

CHAIN OF CUS vd., Richardson, TX 75081 (214) 238-5591 

By submitting these samples, you agree to the terms end conditions contained In NDRC’s Price Schedule. 

Pro]. No. Project Name 

y-71 pjys 35 - 7-6 I/, 7 
4-u I445 35-Tf97 7 
q-21 lwi %- ff3IB 7 
q-21 1y’rfJ 35 Tf3Iq 7 
+21 I445 35 - T6ZO 2 

Lab. Sample ID 

. .- 

Turn around time 0 Prkfity 1 or standard 0 Plioodly 2 or 60% q Pdodly3or1OO% q Pdodly4ERS* l BTEX (602/8020), TPH (418.1 or 8015), VOLATILES (624/B240). IGNITABILITY, TOTAL LEAD (6OiO) 

Relinquished by: (Signature) Date: 

I 

Time: Received by: (Signature) Date: Tlme: Remarks 

&LM v-2/-44 /TUG 

Rellnqulshed by: (Signature) Date: 

I 

Time: Received by: (Signature) Date: Time: 

Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Tlme: 

_.--- . . 
I Matrix WW - Wastewater W - Water s - SOII SD - Solid L - Liquid A - Air Bag C - Charcoal tube SL - Sludge 0 - 011 
* Container VOA-4Omlvlal AR3 - Amber I Or Glass 1 Liter 250 ml - Glass wkle mouth P/O - Plastk or other 

NDRC cannot accept verbal changes. 
Please Fax written changes to 

214-238-5592 

OFFICE USE ON,LY 
I 



Inchcane ‘I’estine: Services CHAIN OF CUSTODY R , Richardson, TX 75081 (214) 238-5591 

Submitted by 

1 Matrix WW - Wastewater W - Water S-Sal SD - solla L - Llqulo SL - allage 0 - UII rnY”Ll FIIIIII”, rruriep, 

* Container VOA - 40 ml vlal A/G - Amber I Or Glass 1 LItor 250 ml - Glass wide mouth P/O - Plastic or other Please Fax written changes to 
214-238-5592 



““‘\hr: .. .‘.‘. : ..- ::.v.. :_ :::: . . . . -. , ..,,. .):.:. . : . . ._ .‘,‘:‘...~,. . :.,:~.:.:..‘,:.’ :::j*:. :._.. :.j:::: ‘.’ ‘.‘.’ L’ “\ 
,m%:. i. ‘i%,‘“. -,~--v ‘y 4’ ‘>., ,f-,-.. . . .~-,p? ,,;, .; /’ ’ ..,, : - 

Inchcane lkstine Services NDRC Laboratoties. CHAIN OF CUSTODY RECORD 

Submitted by 

Name: hkW bhZ!&?fdl 

Contact: d7yn 4 lfhY 

Phone: ///2 - a ?-zopa 

No. of Containers 

Y-r? am 35- ml 3 - LGO 3 
, 447 oars 35- FSa3 - LGOY 

4-l-l 0825 35- f%J3 - t-66 I 

4-17 0825 35 - &So 3- LG OL \ . . . 
v-17 0825 35- po3 -LGO7 : . . 
Y-17 0825 ,w- FSO3- /!&oiJ 
44~ m25 35 FsD3- LGO9 .:. 
4-/5 0 yiic, 351 c&3- r,ud .’ .; .’ 
I/-l4 ow 35 - FSo3- Smol 
3-H 09% .35 -FSo3-Sin07 +.y.v.u. . . . , , . 

Turn around time 0 Prtority 1 or Standard 0 Pdodty 2 or 80% 0 Pttorlty 3 or 100% 0 Priority 4 ERS l . BTEX (802/8020), TPH (418.1 or8015), VOLATILES (824/8240), IQNITABILITY, TOTAL LEAD (6010) 
Relinquished by: (Signature) Time: Received by: (Signature) Date: Time: Remark8 

L/v&- ;;4?qI /yucl 

Relinquished by: (Signature) Date: Time: 

I 

Received by: (Signature) Date: Time: 

Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

-.--- . . . 
’ Matrix WW - Wastewater W-Water S-WI SD - Solid L - Llquld A - Air Bag C - Charcoal tube 
* Container VOA - 40 ml vtal PA3 - Amber I Or Glass 1 Liter 250 ml - Glass wkie mouth P/O - Plastk or other 

SL - Sludge 0 * 011 NDRC cannot accept verbal cnanges. 
Please Fax written changes to 

214-235-5592 

OFFICE USE ONLY 

d 



&AIN OF CUSTODY RECORD 

- ;  I  ; , .  , : : ”  . ,  7,. .  : . .  y-y- 
. .-*. 

.  .  .  , . :  “ :  ‘\ 

Inchcape ‘Iksting Services NDRC+aboratories. * Blvd., Richardson, TX 75081 (214) 238-5591 

Address: 

Lab. Sample ID 

rum around time 0 Priority 1 or Standard 0 Priority 2 or 50% q Prbity3or100% q Prtorlty4ERS* l BTEX (602/6020), TPH (416.1 or 6015), VOLATtLES (824/6240), IGNITABILITY, TOTAL LEAD (6010) 

Relinquished by: (Signature) Date: Time: 

%r/-WI /roe 

Received by: (Signature) Data: Time: Remarks 
& 

Relinquished by: (Signature) Date: Time: 

I 

Received by: (8ignature) Date: Time: 

Relinquished by: (Signature) Date: Time: ,, Received by: (Signature) Data: Time: 

- -. - -. -.--- . . . . 
’ Matrlx VW - Wastewater W - Water S-SOII SD - SolId L - LlqUld A - Air Bag C - Charcoal tube SL - sludge o-011 twuG cannot accept verbal cnanges. 
t Container VOA - 40 ml vtal AIt3 - Amber I Or Qtass 1 Uter 250 ml - Glass wkte mouth P/O - Plastk or other Please Fax written changes to 

214-238-5592 

OFFICE ’ -,ONLY 

c, /hi c /I 1 



Inchcape .!lksting Services CHAIN OF CUSTODYXECORD 
L#uI. -9 /ddVVO 

NDRC Laboratories. 1089 East Collins Blvd., Richardson, TX 75081 (214) 238-5591 

43 ciwl 35 moz- LCOl 

4-17 t.m 35 d FS03 -i&x \J v \ 5/ 
Turn around lime 0 Priority 1 or Standard 0 Priority 2 or 50% 0 Priority 3 or 100% 0 Priority 4 ERS l l BTEX (602/3020), TPH (418.1 or 8015), VOLATILES (624/3240). IQNlTABILtTY, TOTAL LEAD (6010) 

Rzhep Date: , ilme: Received by: (Signature) _ : Date: Time: Remark3 

y-2/-@/ /S-60 
Relinquished by: (Signature) Date: 

I 

Time: Received by: (Signature) Date: .Time: 

Relinquished by: (Slgnature) Date: Time: Received by: (Signature) Date: Time: 

. 
1 Matrix WW - Wastewater W - Watsr s-sol SD - Solid I. - Uquld A - Air Bag C - Charcoal tube SL - Sludge NDRC cannot accept verbal changes. 
* Container VOA - 40 ml vial AJQ - Amber/ Or Qlass 1 Liter 250 ml - Qlass wide mouth P/O - Plastic or other 

,j - 011 
Please Fax written changes to 

214-238-5592 

OFFICE USE ONLY ._-+ a--- 
I 

.- 

j 



In&cape BMing Services 

oc’ *” ps&.j# 

NDRC Laboratories. CHAIN OF CUSTODYsRECORD 1089 East Collins Blvd., Richardson, TX 75081 (914) 938-5591 

* Matrix WW - Wastewater W - Waler s-SolI SD - Salld L - Uquld A -AM sag [j - linarcoaI we saJage ” - “II ,“YrtV liallll”, SWrqJr 
* Container VOA - 40 ml vial A/G - Amber / Or Glass 1 Uter 250 ml -Glass wlde mouth P/O - Plastic or other Please Fax wrltten changes to 

214-238-5592 



i- I ‘. .I&‘. .,I >+,,. !.’ \ -1 .+‘... 1.e I .#, ,“~~~ ) ” .i 

Inchcape Testing Services NDRC Laboratories. ., Richardson, TX 75081 (2;s 238-5591 . 

Contact: 

Lab. Sample ID 

4-D loo0 3s -F&v - m3 
y-0 mu 3& -pi&/ - srtloy 

Y-/l &?G 36 -ml/ -sn;los 

V-16 looo 36 -FJGl - smri 

Y-18 /006 36 +a/ -sqo~ 
Y-/J /otiij 3& -no/ - s&?B 
4-O loa6 i3-&==m 34; FSGI- wcw I 
44 too0 3L- FSGl - WC02 
Y-18’ loo0 3& FJot -41co3 
448 olh 3&Y DO3 -Sn;to) Y L./v 

Turn around lima 0 Ptiorlly 1 oi Standard 0 Prlorily 2 or 50% 0 Priority 3 or 100% 0 Ptiodly 4 ERS l l ETEX (502/8020), TPH (418.1 or SO15), VOLATILES (824/8240), IQNITABILITY, TOTAL LEAD (6010) 

Relinquished by: (Signature) Date: 

y-2,411) I;;; 
Received by: (Signature) Date: Time: Remarks 

Fc0t-Q 
Rellnquished by: (Signature) Date: Time: 

I 

Received by: (Signature) Date: Time: 
i 

Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

_.--- . . . 
I Matrix WW - Wastewater W - Water s - Soil SD - Solid L - Liquid A - Air Bag C - Charcoal tube SL - Sludge o-011 NPRC cannot sccept Vert)al CnangeS. 
* Container VOA - 40 ml vial A/G - Amber I Or Glass 1 Liter 250 ml - Glass wide mouth P/O - Plastlc or other Please Fax written changes to 

214-239-5592 

OFFICE USE ONLY 



Inchcape ‘ksting Services NDRC Laboratorh. CHAIN OF CUSTODY RECORD 
U”b -- ,J;l”“” 

1089 East Collins Blvd., Richardson, TX 75081 (214) 238-5591 

Submitted by 

Contact: - Sqme 

IY-Am4 1 I%-FJol -smx? I I I I I 
rum around time Cl Priodly 1 or Standard 0 Priority 2 or SO% 0 Pmily 3 0, 100% 0 Priority 4 ERS l l STEX (602/8020). TPH (418.1 or8015), VOLATILES (624/8240), lGNITAElLl~, TOTAL LEAD (6010) 

Relinquished by: (Signature) 

&A@ 
;*y;+4 ,g 

Received by: (Signature) Date: Time: Remarks 

selinquished by: (Signature) Date: Time: 

I 

Received by: (Signature) Date: Time: 

%hquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

I 

’ Matrix WW - Wastewater W - Water S-BOll SD - Bolld L - Llquld A-AIrBag C-Charcoal tube SL - Sludge o-011 NDRC cannot accept verbal changes. 
* Container VOA - 40 ml vial NQ - Amber I Or Glass 1 Liter 250 ml - class wide mouth P/O - Plastic or other Please Fax written changes to 

214-238-5592 



.(.” . __ ii,.~i ..,..............^_..... ,.. .,,, . . . . :.: .,‘,‘,.,.;.;.~ a...>.; .,... __ ._.,.._.. c _._.__ __., ::*.:.. . . 
‘*“‘\ 

Inchcape Testing Services NDRC Laboratories. CHAIN 0F CUSTODY RECORD 

Submitted by Bill to ANALYSIS 

Name: B I Qf q ( EntJironar"t~l 

Contact: 

Y-IS f%B 3.!&- F’s02 -Snoy x XIX- x 

Y-/J ~UCJ 

Y-20 oi@G 3Q- fcroZH gco1 
Y-20 oh 364 FJOZ-&02 
y4 ofh 36-fSo2 - @LO) : XYXX 
Y-1% mi 36 - ml2 - ljCOZ’ xxxx 
y-/1 cl%00 ~.~OZ- kIc(j3 )o<XX 

Turn around lima 0 Priority 1 or Standard 0 Priority 2 or 50% 0 Pdority 3 or 100% Cl Priorlly 4 ERS l l BTEX (802/8020). TPH (418.1 or 8015). VOLATILES (824/8240). IGNITABILITY, TOTAL LEAD (8010) 

Time: Received by: (Signature) Rrm gFov, /~lo . ,, Date: 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Date: Time: 

I 

Received by: (Signature) Date: 

Date: Time: Receiviid by: (Signature) Date: 
\ 

’ Matrix WW - Wastewater W - Water s - Sol1 SD - Solid L - Liquid A - Air Bag C - Charcoal tube SL - Sludge O-011 NDRC cannot accept verbal changes. 
a Container VOA - 40 ml vial AfG - Amber I Or Glass 1 Liter 250 ml - Glass wlde mouth P/O - Plastio or other Please Fax written changes to 

214-238-5592 

OFFICE USE ONLY 

L 



CHAIN OF CUST6DY RECORD 

Turn around time 0 Pdofily 1 or Standard 0 Pdofjly 2 or 60% OPttodly3or1OO% lJPrioority4ERS* + BTEX (802@020), TPH (413.1 or 3015), VOLATILES (624/3240), IGNITABILITY, TOTAL LEAD (6010) 

rmnature) Date: Time: Received by: (Signature) Date: Time: RemarkIt 

rj-2l.W {rot2 
Relinqulshsd by: (Signature) Date: Time: Received by: (Signature) Date: Tlme: 

I 
‘. -.__, nw?ldtx 

Relinquished by: (Signature) Date: Time: Received by: (Slgnature) Date: Time:, 

’ Mattix WW - Wastewater W - Water S-SO11 SD - Solid L - uquld A-AirBag C - Charcoal tube SL - Sludge O-011 NDRC cannot accept verbal changes. 
’ Container VOA - 40 ml vial A/Q .- Amber /Or Glass 1 Liter 250 ml - Glass wide mouth P/O - Plastk or other Please Fax written changes to 

. 214-238-5592 

OFFICE “@=,ONLY 

Cig 

\ 



Inchcape Testing Services NDRC Laboratories. CHAIN OF CUSTODY RECORD %kia\t (!!o$gk%%d., Richardson, TX 75081 (214) 238-5591 - 
Submitted by 

Contact: &. k &@ 

Phone: Y/2- 2% P- ZO? 
Contact: -4~7~ 

--. ---... . . . . . __.- --. . . . .I~~~ -----I __---. _.-- L-l -L-- --- 
1 Matrix WW - Wastewater W - Water S-SCII SD - Solid L - LlCjUld 4 - Air uag G - bnarcoat tum3 3L - Jluage “‘“II lvyY”b cannor accepr “eroal cnzmges. 

a Container VOA - 40 ml vial A/Q-AmberIOrGlas.9 1 Liter 250 ml - Glass wkle mouth P/O - Plastic or other Please Fgx wrltten changes to 
214-238-$892 

OFFICE USE ONLY 
‘\., 



.  i-..---...XI1.--eT- 
.~-~:..::-~.-.-~~~~~~~:.:~::::~~~~~~.~:.:~:..~~- .  .  .  .  .  .  .  ~~~~~~~~~;~..:~:::.~.~:: .  ---. .  ” 

,  I  .  .  .  .  I  .  .  .  .  ,  ~... _....._ .‘.-.‘.-.-.~~, -,..c .  .  .  .  ,  .,._._ :  .  .  .  ..l 
.  : .  : .  

- .  , -  i .  .  .  n,.:. ,_ .  _. - I  ” .  1 .  .  .  .  . ,  i . - ,  ..,_ ; ,  .  .._ _... .  .  .  .  p.,,,* . -  
:,;,a .~ .,‘.,‘_ ..“;> ;.<:- . :  ‘.. - I  

*’ 
.* 

- Inchcape lksting Services NDRC.tiboratorfee. CHAIN OF CUSTODY”RECORD 

Contact: At/d . P. /I+ Ff 

Phone: Y/2- 2& 40 2649 

Fax: .- 

1 Matrix WW - Wastewater W-Water s - Soil SD - Solid L - Liquid A -Air Bag C - Charcoal tube SL - Sludge O-Oil NPRC cannot accept verm cnanges. 
a Container VOA - 40 ml vial A/Q - Amber I Or @as3 1 Liter 250 ml - Glass wide mouth P/O - Plastlo or othar Please Fax written changes to 

214-238-5592 



: .  r - r < . : , .  

Inchcape Testing Services NDRC Laboratories. Id\ QAA-!x41 

By submitting these samples, you agree to the terms and conditions kontalned In NDRCs Price Schedule. 

Proj. No. Project Name 

jd M- 16 
9Y I“* % ?.6- so03 -06 2 % 

:a 2;” I?rr rc JG- scwz - O&Y~,~ 2 % 
;Pd of-14 

‘I’ riq IQ&= k 26- sob) e 06 2 x’ 
q ys 1368 g 34 *sour- 06 *. Z% 

4 q-;” \4 Ii! % s&- Swo6 - 06 2. %. 
k! 6+&-&j % 3d- SPOT-or 2 ‘x 

a OqJ;@ /7r 7 rc 344ml03 2 MC 
d o&F /7q % 36 @n/d% 2. x 

24 Y;” pm X 36- (?bVOI 2 x 
id y-G @/j d 264 SDad-06 2. x 
Turn around time 0 Prtotity 1 of Standard 0 Prtorlty 2 or 30% q Pdotity3or1OO% q P1torlty4ERS* l BTEX( ‘0), TPH (413.1 or 3015). VOlATtLES (624/3240), IONITABILITV, TOTAL LEAD (6010) 

lshed by: (Si nature) & ‘Edq, 1;; ’ Received by: (Signature) 

/r 

~ ’ Date: TimeyRemarka 

Relinquished by: (Signature) Date: Time: Received by: (Signature) 

I 

Date: Time: 

Relinquished by: (Signature) Date: Time: Received by: (Slgnature) Date: Tim& 

’ Matrix WW - Wastewater W - Water S-SOll SD - Solid L - Llquld A - Alr Bag C - Charcoal tube SL - Sludge O-011 
* Container VOA - 40 ml vial AJQ -Amber I Or alasa 1 Liter 250 ml - Glass wlde mouth P/O - Plasttc or other 

NDRC cannot accept verbal changes. 
Please Fax written changes to 

214-238-5592 

OFFICE USE ONLY 
. \ - 



,...,.:.. :,.:-.:.:i: : ‘. . .:T:1::.~~:.‘.:._:.~,. :.:;::;. _ ;. .~;::;. ” .. 

P&.,,..&$$~~ *  .- rr.&i*.~~.:ix.,~~~ 6 ; ,,,.. .). _ 6. *’ -- ; .;- . . _ ,.. , 

Inchcape Testing .Services NDRC Laboratories. C”i,N OF CUSTODYt@%%X& &%%a t Collins Blvd., Richardson, TX 75081 (214) 238-5591 

’ Matrix WW - Wastewater W-Water S-Soil SD - Solid L - Liquid A-AIrBag C - Charcoal tube SL - Sludge O-011 NDRC cannot accept vernal cnanges. 
’ Container VOA - 40 ml vial A.43 -Amber I Or Glass 1 Liter 250 ml - Glass wide mouth P/O - Plastlo or other Please Fax written changes to 

214-238-5592 

ONLY 



Inchcape Testing Services NDRC Laboratories. CHAIN OF CUSTODY RECORD 1080 East Collins Blvd., Richardson, TX 75081 (214) 238-5591 

Address: Shm~ as &bm:-lL 

phone: (‘i(Z) 264 * 2063 
Fax: (y(z) zq-zo” 2 PO#: 

By stibmitting these samples, you agree to the terms and conditions contained In NDRC’s Price Schedule. 

Pro]. No. Project Name 

% 35-5tiOD0l xx y 
3-s 

d 44 uw5 % 35 swm0z xx x 

,-:+ 
‘. ‘.. 

Turn around time 0 PricrHy 1 or Standard 0 Prlorky 2 or 50% 0 Priodiy 3 or 100% 0 Priority 4 EAS l l BTEX (602BO20). TPH (418.1 or 8015). VOLATILES (6248240). IQNITABltllY, TOTAL LEAD (6010) 

o 
Fsi 

I T’me: 

Received by: (Signature) Date: Time: Remarks 

09% 
Date: Time: Received by: (Signature) Date: Time: 

,L,;,b;(i = o13ZZLJf140 

I 
Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

_-.. ---... . . . . . ..- --. . . . .̂ .̂ .  ̂ ^.. . . . . . -----* -_---1 __--L-. -L----- 
’ Matrix WW - Wastewater W-Water s - so11 SD - SolId L - uqula A - Air Bag Li - c;narcoar tune SL - WJage u-u11 NUHU canncn accepr vernal cnanges. 
* Container VOA - 40 ml vial AlO - Amber I Or Glass, 1 Liter 250 ml - Glass tide mouth P/O - Plastic or other Please Fax written changes to 

. . 214-239-5592 

OFFICE USE ONLY I 



- : .  
_. _: i , , .  . . $ . . : ;  :.~.~~~.~.:.~~~~,.;.;~~:~ 

..“.,~~:::‘.,:~~~~~~ 

, - - . - - . - . . . % Y c A . . z . G - -  .  . . _ . . . -  .  .  . _ . ,_ .  a . .  . ,  ,  , .  

m~,~-J-L‘.~.y.~y:~<<.~. .  .  .  .X . .  .  .  .  , .  .  .  .  .  .  . , .  

.  .  .  .__, r .  ; , ,  .  .  .  .  .  .  
__: . .  . . , .  - . . . : : i . . . . . . . . i . . . ”  

. .  

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

“’ “ .  “ ‘ . ‘ . ‘ . ‘ . ‘ . ‘ . ‘ . :~~.:;. : : : . : .  i , : : ,  .  .  :  : : ,  _‘_‘. : : . : .  

. , , . . .  

.  

Inchcape nesting ~er&Cs NDRC LaboratorIes. CHAIN OF CUSTODY RECORD 1089 East Collins Blvd., Richardson, TX 75081 (214) 238-5591 

A 
* Matrix WW - Wastewater W -Water s f Soil SD - Solid L - Liquid A - Air Bag C - Charcoal tube 
* Container 

SL - Sludge O-011 NDRC cannot accept verbal changes. 
VOA - 40 ml vial AJG - Amber I Or Glass 1 Liter 250 ml - Glass wlde mouth P/O - Plastic or other Please Fax written changes to 

214-238-5592 

OFFIC 

c mm,m, ,I,,, 



Igchcape Testing Services ND 

Submitted by 

Name: lWl @Ld 

Address: * 

a!(: L 

Contact: 

phone: 9129 - ?53-?~336 
Fax: 

RC Laboratories. CHAIN OF CUSTODY .RECORb 1089 East Collins Blvd., Richardson, TX 75081 (214) 238-5591 

By submlttlng.these kmples, you agree to the terms and conditions contaIned in NQFtFs Price Schedule. 

ANALYSIS v 

REQUIRED 

Lab use only 
Due Date: 

RCRA j-J 

NPDES 0 

Screened 
For RadioactIvity 0 

Temp. “C ._ 

I I I II I II I I I I I I I I I 
b q Priodl~4ERS* . BTEX (602&C Turn around time ,di Priority 1 or Standard 0 Pdodly 2 or 50% 0 Pdodty 3 or 1009 l20), TPH (418.1 or&M), VOIATILES (624/8240). IGNITABILITY, TOTAL LEAD (6610) 

Received by: (Signature) Date: Time: 

Received by: (Signature) Date: Time: 

I 

Relinquished by: (Signature) 

I 
Date: Time: Date: Time: 

I 

Received by: (Slgnature) 

I .. t 
*’ .___ 

..:- 
I Matrix UAN _ w.a*t*LLmtrr . . . . ..Ie.-s.W. w - wntar . . ..--. s - Soil 

A/Q-Amberli 
SD - Solid L - Llquld A-AlrSag C - Charcoal lube SL - Sludge o;oif -h IDRC cannot accept verbal changes. 

* Container VOA - 40 ml vial lrGlas.9 1 Lifer 250 ml - f3lass wlde moulh P/O - PlasHc or other Please Fax wrltien changes t0 
.1 
w 

214.238.55Q2 - _ - - - - - - - - 

OFFICE USE ONLY 



InchcaPe ‘Jkstinpr Services NDRC Laboratorlea. CHAIN OF CUSTODY RECORD 1089 East ColHns Blvd., Richardson, TX 75081 (214) 238-5591 

Name: L REQUIRED 

Phone: 4 (%->f/q, - 709’53 

POB: 6~54~3-977 

e o-- TBctce T=e3r 35-RT3I 
w-4 5kodc( be 

linquished by: (Signature) Received by: (Signature) 

( Matrix WW - Wastewater 
* Container VOA - 40 ml vtal 

W -Water s-soil SD - Solid L - Llquld A - Air Sag C - Charcoal tube 
A/G - Amber I Or Qlass 1 Ltter 250 ml - Glass wide mouth P/O - Plastic or other 

SL - Sludge O-Oil NDRC cannot accept verbal changes. 
Please Fax wrltten changes to 

214-239-5592 

.f . _ 

OFFIC ’ ONLY Cl I,#’ 



. . . . c -....,,. ..:“;i‘ ,,.:, : .-.,. ,-...- ~ . ...\. _ ..Y.__. ,L _... ..,..~ . . . r.--‘..i:-.~.‘.‘.:: k’. ‘;;:A:‘.;..‘.: . . . . . . --... . ,_. .......,~.I.~....C....... ‘:; . . . . . mu..,_ ,..... I . #‘ti:; :. ‘.‘_. ~.~‘ ..,:,:,:‘;..-yI:&. . . . . ..:z:; . . . . . . ..<L’... ;..,. ::‘..;~,..~.... . . . . x*cx^...“..-.-.- -. . . , 
“\ ,,:.., ;.. ..,_ ‘,.;,. ,,::.,; ,:..:.:: ‘:;‘.‘.:.:.:.. ::::::.,.. ‘.‘.. .: .‘:::. .: ‘1) 

7.: ,y-:$m: ,:..:,:, r, ,. ‘-7% ~~.~v---y 

NTJRC Laboratories. CHAIN OF CUSTODY RECORD *o*~~*~ollln lie / $2 s v ..Rmh dson. TX 75081 (2141238-5591 - \ I 

Turn around time Cl Priority 1 or Standard 0 Priority 2 or 50% Cl Pdodly 3 or 100% 0 Priodty 4 ERS l l ETEX (WBO20), Tf’li (418.1 or5015), VOLATILES (624/5240). If3NITABILITY, TOTAL LEAD (WJlO) 

Date: 

53-94 2~~ 
Received by: (Signature) Date: Time: Remarks 

/F c$4YE-r/O#S CT&UC 

Relinquished by: (Signature) Date: Time: 

I 

Received by: (Signature) . ..+ Date: Time: RdaY H*Ff= A7 L//z -264 2094 

Relinquished by: (Signature) Date: Time: Received by: ($ignature) Date: Time: 

’ Matrix WW - Wastewater W-Water S-Soil SD - Solid L - Uquld A-AIrBag C - Charcoal tube 
VOA - 40 ml vial AK3 -Amber I Or Qlass 1 Uter 

SL - Sludge O-011 
* Container 250 ml - Glass wide mouth P/O - PlasUc or other 

NDRC cannot accept verbal changes. 
Please Fax written changes to 

f  214-238-5592 

OFFICE USE ONLY 
I 



. . . .a ..m.. . . . . . . . ^. ^. . ^ -.. a.--- . . . . 
’ rvleulx ww - wastewater w - water S-SOll SD - Solid C - Charcoal tube 
* Container VOA - 40 ml vial 

L - uquid U-VII 
A/G - Amber I Or Glass 1 Uter 

A-AIrBag 
250 ml - Glass wide mouth 

SL - smge 
P/O - Plastic or other 

NunCi cannol accept v0m.m cnanges. 
Please Fax written changes to 

214-239-5592 



Submitted by 

Contact: lQ!Lb /%?f 
Phone: 4~2-&w-6060 

Fax: I//T-264- 1@‘7 

‘,.’ I _- -_ Bill to 

1 Name: 

Address: 

Contact: 

Phone: ’ 

PO #: 

!.?I I 1 
I ah .Samnla in 

e Schedule. 

I. I I I I.1 . I I I I I I I I .I -1 r-l a I I I I I 1 

I I I I I I I I I II I I I I I I I I I I I 
- 0201, TPH (418.1 Or 8015). vounLEs /824182401. ~GNITAEIL~-Y TOTAL LEAD (e010) Turn around time 0 Priorily 1 Or Standard Cl Priority 2 Or 50% 0 Priority 3 or 100% 0 Priority 4 ERS l 

~~~~ ,_ DTiU, -K;; R?ceived by: (Signature) 

Relinquished by: (Slgnature) 
5 

Time: Remarks d,,+,,f A,i,b 1 flo~/ ;/ ~~~ ,, I 

‘Date: Time:. 

I 
Received by: (Signature) Date: Time: 

I 

Date: 

l BTEX (602/8 ~,. .~... . -  . - . .  . ,  - .  .  ._ 

I , I I 

Relinquished by: (Signature) Date: Time: 
I -. 

Received by ‘: (Signature) Date: Time: 

I I I I 

I M,,trir ww . W¶Ctawa1Ar W-Water s - Sail SD - Solid L - Llauld /i - Air Ban C - Charcoal tuba SL - Sludoe 0 - Oil L’non r̂ ---L 7ccept verbal change! t wrlttnn rkannae tn 

I 

. . . “ . . . -  .  .  .  .  . . - - . - . . - . . - .  .-. 7-m _ ____ --. .--_ -- ---e- - -.. I.““” VIIllllUl z 
Container VOA - 40 ml vial -A/G - Amber I br 6&s 1 Liter 250 ml - Glass wide mouth’ P/O - Plastic or other Please Fax 1 *,4:im..~..-~u,m~“’ ,” 

3FFICE USE ONLY c _.. ... .-. . . I 

. I :. 

.- . 

. 



Inchcape Testing Services NDRC Laboratories. CHAIN OF CUSTODY RECORD ‘a 1089 East Collins Blvd., Richardson. TX 75081 (2141238-5591 

Phone: ‘y( 2- 

Fax: b//2- ,?6$- 6oQ7 

’ Matrix WW - Wastewater W - Water s - Soil SD - Solid L - Uquid A-AlrBag C-Charcoal tube SC-Sludge O-O!1 NDRC cannot accept verbal changes. 
* Container VOA - 40 ml vial AIG - Amber /-Or Glass 1 ‘Uter 250 ml - Glass wide mouth P/O - Plastic or other l \  Please .Fax written changes to 

214-238-5592 

I OFFICE USE ONLY 



“’ 0, 
j ‘“t I/“’ “‘7 *-lb*.. ,4 IG;JklmE; cYZCl’VlG~;b k\UklL l.uuorulories. CllHllV ut- \ .i I UUY HtGuHU 1089 East Collins Blvd., Rkhardson, TX 75081 (21+, ,d-5391 

Bill to 5 
ANALYSIS 

Name: REQUIRED 

Address: 

Phone: Y/2 -264 -6%~ 
Fax: H/2-264 -6097’ 

Contact: 

Phone:, . 

PO #: 

L 
- 

By submitting these samples, you agree to the terms and conditions contained In NDRC’s Price Schedule. 

Proj. No. Project Name 
I No. of ContaIneri 

I& Date mile ; ’ 
raenuryrng Maws 

P B 
WA E 23 P/O 

w 5-79fl/O5 5( 35-RH3 2 4 

r g 

SP 53-q WV0 6 we- SD02 -6/2 Y )o(K% % 

51’ 5-5w /&5q 3 ” 
Id/ 5w~Xlj~b 2 x 

I . . . . ., 2 ‘* .)c 

Turn around lime Turn around lime 0 Ptiorlty 1 or Standard 0 Priority 1 or Standard 0 Priority 2 or 50% 0 Priority 2 or 50% 0 Priority 3 or 100% 0 Priority 3 or 100% 0 Priority 4 ERS l 0 Priority 4 ERS l . BTW @02/8020), TPH (418.1 or 8015). VOUTlLES (624/8240). IGNITABILITY. TOTAL LEAD . BTW @02/8020), TPH (418.1 or 8015). VOUTlLES (624/8240). IGNITABILITY. TOTAL LEAD 

Relinquished by: Relinquished by: @gngSure) @gngSure) 1 Date: , 1 Date: , Time: Time: 1 Received by: (Signature) 1 Received by: (Signature) Date: , Date: , Time: 1 Remarks Time: 1 Remarks 

I*7-4 /3uo 1 I 
7Ralinquished by: (Signature) Date: Time: 

I 

Received by: (Signature) Date: Time: , 

Relinquished by: (Signature) Date: Time: Date: Time: 
d’ I 

Received by: (Signature) 
I 

WW - Wastewater 
VOA - 40 ml viat 

W-Water s - Soll SD - Solid L - Llquld ‘A - Air Bag C - Charooal tube SL - Sludge O-Oil 
A/G - Amber I Or Glass 1, Ltter 250 ml - Glass wide mouth P/O - Plastlo or other 

NDRC cannot accept verbal changes. 
Please Fax written changes to 

. . 



rnc Laboratorim. GHHW Ui- GUS I VU Y Htl;Ui-W 

Bill to 

Name: ~ 

Address: 

Contact: 

Phone: 

PO #: 

By submitting these samples, you agree to the terms and conditions contalned in NDRC’s Price Schedule. 

Proj. No. Project Name I. 
.: . No. of Container: 

. I 

Lab. Sample ID 

7 ,  s - . , , I . .  ,  ,  I  .  I  I  I  

Turn amund lime 0 Priority 1 or Standard 0 Priorky 2 or 50% 0 priorily 3 or 100% 0 Priodty 4 ERS l l BTEX (602/8020), TPH (418.1 or 6015), VOLATILES (624/8240). IGNITABILITY, TOTAL LEAD (6010) 

Relinquished by: (Signature) Date: 

I 

Time: Received by: (Signature) Date: 

.I 

Time: Remarks 

‘. 

Relinquished by: (Signature) 

Rklinquished by’: (Signature) 
-: 

Date: Time: 

I 

Received by: (Signature) Date: .. 
I 1. Time: 

Date: Time: 

I 
Received by: (Signature) Date: Time: 

I Malrix WW - Wastewater W - Water 
A/G Amber /&I%.? 1 g - “Iid 

L - Uquid A-AirBag C - Charcoal tube SL - Sludge O-Oil 
VOA - 40 ml vial 250 ml - Glti wide mouth PI0 - Plastic or other 

NDRC Cannot accept verbal changes. 
) Contalner - : Please Fa,! written changes to 

1. 214-238-5592 



‘“4 
incha ) Testing Services NDRC LeboratOries. CHAIN OF C ““toDy HECOHD 1080 East dollins Blvd., Btchardson, TX 75081 (214, “‘l-59 t 

I 
Bill to /’ / / / / / / / / 

- 
ANALYSIS Lab use only 

Name: Due Date: 

Address: : 

Contact: 

Phdne: . 

PO#: 

Bv submittina these samdes. YOU agree to the terms and conditions contalned In NDRC’s Price Schedule. 
- . -~ -  ”  

1 

Proj. No. Project Name 
: No. of Container: 

Mix Dale 
C G 

ldentlfying Marks 
f 

VOA E 23 PI0 
I I - 

RCRA cl 

NPDES 0 

Screened 
For Radioactivity 0 

Temp. “C 

_. .+ . ‘: 

Turn around lime 0 Pflolily 1 0, standard 0 Ptiorily 2 Of 60% 0 Priority 3 or 100% 0 Priority 4 ERS l l BTEX (602/6020),TPH (416.1 or 6015). VOLATILES (624/8240), IGNITABILITY. TOTAL LEAD (6010) 

Relinquished by: (Signature) Date: 

I 

Time: Received by: (Signature) Date: Time: Remarks 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Date: Time: 

I 

Received by: (Signature) Date: , : 
i. JL’L 1 rime’ FcdKP ~fjzzy//g7~ 

Date: Time: 
I 

Received by: (Signature) Date: Tlme: 
I 

1 Matrix WW - Wastewater W-Water s - Soll SO - Solid L - Liquid A - Air Bag C - Charcoal tube SL - Sludge 0 - Oil NDRC Cannot accept verbal changes. 
a Container VOA - 40 ml vlal A/G - Amber I Or Glass 1 Liter 250 ml -Glass wide mouth P/O - Plastic or other Please Fax written changes to 

214-238-5592 

OFFICE USE ONLY 
. 2 
. i. ..<( 



I Matrix WW - Wastewater W - Water s-son SD - Solid L - uquld A - All uag ci - Linarcom ND% SL - Sludge V-VII m8nf.i cennor accept vemai cnanges 
’ Container VOA - 40 ml vial A/Q - Amber /.Or glass 1 Liter 250 ml - Qla$s wide mouth P/O - Plastic or other PIeme Fax written changes to 

214-238-5592 * 

OFFICE USE ONLY . 
:’ . 



‘t, ,,, ,.; _,_, ._.., . ,.,, :. .: : . . . . :~,‘.~;,.:l:-.‘.‘. ‘.. ” :. ,~..::::.+.‘.:.:‘;,.......-.. ‘) 

.’ , . ’ ” :j... . “- --. -- .-_ __._ 

Inshcape Testing Services NDRC LaboratorIes. CHAIN OF CUSTODY REdORD (214) 238-5591 

Received by: (Signature) 

Relinquished by: (Signature) 

. . . ..-.. . . . . . . . . . --‘.. ^_^...’ . . . . . . ..- _^. . . . 9 Matrix ww - wastewamr 
1 Container VOA - 40 ml vial 

w - waler s - SOll su - soaa L - Llqula A - Air bag c; - c;narcoa1 tube 
NO - Amber I Or Qlass 1 Uler 250 ml - Qlass wide mouth P/O - Plastic or other 

SC - sIuagi3--owir- cannot accept verbal cnanges. 
Please Fax written changes to 

214-238-5592 

OFFICE USE ONLY I 



NDRC Laboratories. 

.,. _.- s.,y_‘.;. +: ( ‘~ 7,. ,-.-.a : - 

ichardson. TX 75081 (214) 238-5591 

Name: 

Address: dress: 

Contact: Contact: 

7 363e3??‘3d -. - Phone: +gp$?&L..f~ 
: . . 

Fax: po #: 6csd7~-2?3q2 
-. ,. > ‘. .d 

‘By submitting these samples, you agree to the terms &id cpnditlons contained in ND&& Price Schedule. :’ 

c 0 
.  . . - . .  l 

dx Dale Jhe ;  ’ 

- . .  : .  

Identifying Marks . . 
n I? 

-iOA E $5 PAJ 

. . 
1 I . 

Turn around time dorlly 1 or Standard 0 Priority 2 or 50% q Priorily3orlOO% q Priorky4,ERS* l BTEX (602/6020), TPH (416.1 or6015), VOtATlLES (624/6240). IGNITABILITY. TOTAL LEAD (6010) 

, Time: Received by: (Signature) --- ID Time: Remarks 

ANALYSIS 
REQUIRED /I 

Lab use only 
Due Date: 

RCRA c] 

NPDES 0 

Screened 
For Radioactivttv 0 

Temp. “C 

/ Nate: 

f ’ I .’ 

Relinquished by: (Signature) Date: Time: Received by: (Slgnature) Date: 
I I 

’ Matrix WW - Wastewater W-Water S-SOll SD - Golld L - Uquld A - Alr Bag C - Charcoal tube SL - Sludge 0 - Oil NDRC cannot accept verbal changes. 
* Container VOA - 40 ml vial A/G - Amber I Or Glass 1 Ltter 250 ml--Glass wtde mouth P/O * Plastic or other Please Fax written changes to 

214-238-5592 

SE ONLY 
’ , 

c . . . . 



Inchcape Testing Services NDRC Laboratories. 75081 (2141238-5591 

Name: =A Name: AL,- REQUIRED 

Phone: 910- >;sZ;z- w 

Fax: PO#: (n247A--232 

Received by: (Signature) 

I ..-.-I.. ,.#I., , .I--.-...-.-- 1.1 , .I-.-- . .._I_- e 1L-----.* L- 1. A. .  ̂ ^.. . _.. 
Melrll “‘1”” - ““as111vmwr “‘I - wa,ttr L - uquw A-AlrDag u - Cinarcca, Iwe 0-w 

z Container VOA - 40 ml vial A/Q -Amber I Or Glass 1 Liter 
a~ - aluage 

250 ml - Glass wide mouth P/O - Plastic or other 
NunCi cannot accept veroal cnenges. 

Please Fax wrltten changes to 
214-238-5592 

OFFICE USE ONLY 



Contact: 31~4 

phone: ?/o 353 3336 Phone: 91.2 

PO#: 04.p - 732 

’ Matrix WW - Wastewater W - Water s-ioll SD - Solid L - Ltquld A - Alr Bag C - Charcoal tub SL - Sludge O-011 NDRC cannot accept verbal changes. 
a Container VOA - 40 ml dal Al0 - Amber I Or Glass 1 Ltter 250 ml - Glass wide mouth P/O - Plastio or other Please Fax written changes to 

214-238-5592 

I. 

OFFIC ONLY ! 
. 



Fax: * 

, 

\ 

rum around time 
I 
Priority 1 or Standard Cl Prlodty 2 or 60% 0 Pltortty 3 or 100% a Pliodty 4 ERS l l BTW (602/8020). TPH (418.1 or 8015). VOLATILES (824/8240), IGNtTASILITY, TOTAL LEAD (6010) 

Received by: (Signature) Date: Time: 
uz%df QkJ&S77&w - @k 

Datk 

I 

Time: Received by: (Signature) Date: nrne: ew &=2= L//d- 2d$-2r#~ 

%linqulshed by: (Signature) Date: Time: Received by: (Signature) , Date: Time: 

’ Matrix WW - Wastewater W -Water i-EdI SD - Sclld L - Uquld A-AIrBag C - Charcoal tube SL - Sludge O-011 NDRC cannot acce 
i Contalner VOA - 40 ml vtal A/Q - Amber I Or Glaee 1 Uter 250 ml - Qlaee wlde mouth P/O - Plastic or other Please Fax writ P 

t verbal changes. 
en changes to 

214-238-5592 

OFFICE USE ONLY 
I 



“.:, :.: ,... .- . . .._..... ““‘!. _..:. ,. . . . . . . . . 

‘P-i _. ‘.:.. ,,*y “_ -~yh..“‘i’. 

CHAIN OF CUSTODY RECORD 1089 Eas6~~Y~&~~ TX h3N31 I. 

Fax: 

’ Matrix WW - Wastewater W -Water S-soil SD - solid L - Uquld A-AlrBBQ F - r;narcoat tune 5;L - wmQe v-v,, ,“(YrlV li~llll”, mrL.qJ, .vIYaI wwa11ges. 
‘* Container VOA - 40 mhial A/Q - Amber I Or Glass 1 Ltter 250 inI - Qhss wide mouth P/O - Plastk or other Please Fax written changes to’ 

214-239-5592 

OFFICE 

Y 

PC ONLY 
-. 

/II c. 



t Matrix WW - Wastewater W-Water S-soil SD - Solid L - Llquld A - Air Sag C - Charcoal tube SL -Sludge O-011 NDRC cannot accept verbal changes. 
1 Container VOA - 40 ml vial A/Q - Amber I Or Qlass 1 Uter 250 ml - Glass wide mouth P/O - Plastic or other Please Fax written changes to 

214-238-5592 

OFFICE USE ONLY 



, . , . , .  .  .  .  .  .._._ 
.‘,‘.‘.‘.‘: .  .  .  .  .  .  .  .  ,,?*&‘.:y... . r  .  .._-_. r .  . . :  , . . . ,  :x;. ‘_‘.‘.’ _‘. ,’ 

;  , ; ;  . . .  ‘... :  . - . . . .  ’ 
_;. ._..... j ‘.‘. ‘. 

.  
’ .  

.  .  .  .  ._. _._ .  .  ,  :.‘:-.‘::.-.\lr .  “ , , .  

. - , .  ,  - r .-7-7:. .  .  
‘Z, : ; . . .  .,,__ I . \  ;  .‘, .  _‘.” -’ ” 

I  . ;  
.GV-- .  , . , ,  . . ;  *a.<.. , ,  : .  

&IN OF CUSTODY RECORD 

.  ,  ,‘- , . -  ,  : .  

NDRC Laboratories. 1080 East Collins Blvd., Bichardson, TX 75081 (214) 238-5501 

’ Mall-lx WW - Wastewater W-Water S-Soil SD - soIla L - uqula A - AW aag 
.’ Contalner VOA - 40 ml vial NQ - Amber I Or Glass 1 Liter 250 ml - Glass wide mouth P/O - Plastto or other 

I”‘““‘(~, ONLY : 
I/ 

I.YraV Ml,,,“* mccII 
Please Fax wrl P en changes to 

, 214-298-5592 

Cl 1,. 



“Inchcape Testing Services ” NDRC Laboratories. CHAIN ‘OF CUSTODY RECORD 

By submitting these samples, you agree to the terms and conditions contained In NDRC’s Price Schedule. 

Pro]. No. 

9739 
, c Q 

altix Dale ’ ldentifylng Marks 

f 35zTLB37 

9 %g fuw r 39I49333 v4YflX 
t!hb(%@ f  3S-EZM% 

( f-f oc 0) 
vr UYY y 

f 3s- ~~S3J%J-O/ 
J 3y- ~~36~~-62 

9 VI Y 35- n33q x 

I- 
Turn around lime 

I f ' 
/ , 

Priority 1 or Standard 0 Priority 2 or 50% 0 Prlorily 3 or 100% 0 Priority 4 ERS l l STEX (302@020), TPH (413.1 or 3015), VOLATILES (824/324O), IGNITABILITY, TOTAL LEAD (6010) 

Received by: (Signature) Date: Time: Remarks IS 

Received by: (Signature) Date: Time: 

3elinquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

I.lauw. .  .  .  .  - ..WLl”l,Q, “ I  - ““(LWI i) - P”,, 3” - 30110 
* Container 

ci - cinarcoal woe 
VOA - 40 ml vlal A/G - Amber I Or Glass t Liter 

L - LKplO A - flu uag 
250 ml - Glass wide mouth 

SL - sluage O-011 
P/O - Plastic or other 

NPRC cannot accept verbal changes. 
Please Fax written changes to 

214-239-5592 
OFFICE USE ONLY 

I 



; .?a;.,c** ny- *;: . , ..i_ v ._ .-..-,*. . 

Inchcane TkMi.nti Services lvt& Ftichardson, TX 75081 (214) 238-5501 

_.--- . . . . 
* Matrix WW - Wastewaler W-Water S-Soil SD - Solid L - Uquid A-AirEiag C -Charcoal tube SL - Sludge 0-011 mm cannot accept vemat cnanges. 
’ Container VOA-40mlvial AfQ - Amber/Or Glass 1 Liter 250 ml - Glass wide mouth P/O - PlasUc or other Please Fax wrltten changes to 

214-238-5582 

OFFICE ONLY 
, 



, / x. . . - <. 1:‘: ,I._ 3: :‘:;‘; rr,.;..Ti: +,: ,.,il ,, .; .;.&;-.. 

Inchcape Testing Ser&es 
i, 

‘NDRC Laboraiorles. 

/ 
- 

L 

By submitting these samples, you agree to the terms and conditions contained in NDRC’s Price Schedule. 

No. of Container: 

1 Matrix WW - Wastswater W - Water s - Soil SD - Solid L - Uquld A-AIrBag C - Charcoal tube . SL - Sludge 0-011 
* Container VOA-40mlvlal A/G - Amber I Or Glass 1 Liter 250 ml - Glass wide mouth P/O - Plastic or other 

NDRC cannot accept verbal changes. 
r Please Fax written changes to 

214-239-5592 

OFFICE USE ONLY 
1 . . ., 

‘c -. 



Inchcape ‘I&tine Sex-&& N&C Laboratorh. CHAIN Ok CUSTOdY RECORD 10AB Eant tkllinn Rlvrt.. Riehrirrtnnn. TX 75r-M lQ141 Q%W&-II - . ..--.-._- ---- ---- --- - -.-. , ----- ____, -_- .---  ̂ \-- ‘I --- ---- 

Name: ficfl&h twdf 

Address: BbJL &&v/,~~*“~e / 

phone: (//2- 2 6 f- if@94 

Fax: 412.264- 6097 

‘urn around time 0 Priority 1 or Standard 0 Priority 2 or 60% 0 Pliodly 3 or 100% 0 Prior@ 4 ERS l l STEX (602/6020), TPH (416.1 or6015), VOLATILES (624/6240), IGNITABILITY, TOTAL LEAD (6010) 

‘Zel Date: 

I 

Time: Received by: (Signature) Date: Time: Remarks 

5-/b-W /7&7 
kNnquished by: (Signature) Date: 

I 

Time: Received by: (Signature) Date: Time: FiA fx d 

Minquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

I Matrix WW - Wastewater W - Water s - Soil SD - Solid L - Uquld A - Alr Sag C - Charcoal tube 0 - Oil 
* Container VOA - 40 ml vial A/G - Amber I Or Glass 1 Uter 

SL - Sludge 
250 ml - Glass wtde mouth P/O - Plastic or other 

NDRC cannot accept verbal changes. 
Please Fax wrltten changes to 

214-239-5592 

OFFICE ONLY Cl IJ 



_.-_ . I 
Bill to I 

Contact: R,;c )/o/f 

Phone: l//t- 26f- 64 ZSff 

Fax: y/Z- z69- Q&/7 

By submitting these samples, you agree to the terms and conditions contained in NDRC’s Price Schedule. 

Pro]. No. Project Name 
No. of Contalner~ 

Temp. “C 

D r--le9ftw2 % 36. 4046-6/Z i 3 6% 8 % 

4 T-ly-SVlYOl % 36 - coa7- 06 1 3 X&t % 

d PIfiQY rqlw % 3/- 4007- 6/Z I 3 t%%$ 

‘X $%%X 
Turn around lime 0 Priority 1 or Standard 0 Prlorily 2 or 60% 0 Pdodly 3 or 100% Cl Priority 4 ERS l l ETEX (5dW5020), TPH (MS.1 or 5015). VOLATILES (624&240), IGNITAbILIPI. TOTAL LEAD (6010) 

FiSzre) DDeqA ,~Ti; Received by: (Signature) Date: Time: Remarks 

qelinqulshed by: (Signature) Date: 

I 

llme: Received by: (Signature) Date: Time: 
jGd kg rtt 

i(ellnqulshed by: (Signature) Date: Time: Received by: (Signature) Date: Time: 

I ..-.A__ .I”., *.,--... -... * . . . . , . ^^., ^__... . . ..- - _ . ^.. .*--a. -. . . . . . Mall* “YW - wasIewewr w - Waler 5 - SOlI su - SoIla C - Charcoal tubs 
’ Container VOA - 40 ml vial 

L - Llqula 
A/G - Amber I Or Glass 1 Liter 

A - Air Bag G-W 
250 ml - Glass wide mouth P/O - Plastic or other 

SL - Sludge NunCi canno acce 
Please Fax writ P 

I verbal cnanges. 
en changes to 

214-238-5592 

OFFICE USE ONLY 
I 



IbSg’$aQt Collins Blvd., Richardson, TX 75081 (214) 238-5591 

Phone:.91°- =J - .333L 

No. of Container 

__--- . ._. 
‘ Matrix WW - Wastewaler W-Water S-SOll SD - Solid L - Llquld A-AirSag C - Charcael tube SL - Sludge 0 - Oil NDRC cannot accept vamai manger. 
x Container VOA - 40 ml vlal NO - Amber I Or Glass 1 Liter 250 ml - Glass wide mouth PM - Plastlc or other Please Fax wrltten changes to 

214.235-5592 

OFFICE ’ -\ONLY 

I 
‘\ 

c 



Inchcape lk@ing Services NDRC Laboratories. CHAIN OF CUSTODY RECORD 1089 East Collins Blvd., Richardson. TX 75081 (214) 238-5591 

f’ 

L 
L 

. , 

-urn around time 0 Priorily 3 or 100% Cl Priorily 4 ERS l 

celved by: (Signature) 

l ETEX (602/6020), TPH (416.1 or 6015), VOLATILES (624/6240), IGNITAEI~IPI, TOTAL LEAD (6010) 

Date: Time: Remarks I 

Received by: (Signature) Date: Time: 

?elinquished by: (Signature) Date: Time: Received by: (Signature) Date: 
I 

Time: 

. .a-.-. a.” . . . . . .~. 1.~ . . . . . . ~.~ ^A.. ^--... . . . . . . __.- --. . -. -. _.--- 
Nlamx ww - VvasIewaIar w - wmr s - sou SU-sosa - 

* ContaInor VOA - 40 ml vial 250 hiI ~G~%is mouth 
A-AIrBag C -Charcoal tube 

A/G - Amber I Or Glass 1 Liter 
SL - Sludge O-Oil 

P/O - Plastic or other 
NDAC cannot accept verbal changes. 

.- Please Fax written changes to 
214-239-5592 

OFFICE USE ONLY 



kDRC Laboratories. 

~:.::,.,;;;““.,~.l,, , .’ -.,g .’ ‘. -y*,i ,,_ .,. .:;. : ,, ,_. :. 

108Q East Collins Blvd., Richardson, TX 75081 (214) 238-5591 

Name: Kk 1~ Ic 

’ Matrix WW - Wastewater W-Water S-Soil SD - Solld L - Ltqukt A-AtrBag C - SL - SIllage IJ-VII cunnw eGGepl VerULll 
* Container VOA - 40 mt vial AN3 - Amber I Or Q&a 1 Uter 250 ml - Glass wide mouth P/O - Plaatio or other Please Fax written changes to 

214-238-5592 

3NLY 



*  . . _ .  2 . .  . . “ . , I . ,  __._. . .  -.__ . . I  . . , _ . - -  A , - - I .  IS I - . .  ,  .  .  .  . ,  .  .  _, I  _^. .  .  .  - .  - .  -  - . .  _ . - - -  

Ma”X ww - WasIevfaIBr w - vvawr 3’zolI ta,v - 50110 L - Llqul0 ci - wtarcoai we O-011 

’ Container VOA - 40 ml vial AfG - Amber I Or Glass 
A - AIT Bag 

1 Liter 250 ml - Glass wide mouth 
SL - sludge 

P/O - Plastic or other 
NDRC cannot accept verbal changes. 

Please Fax written changes to 
214-238-5592 

OFFICE USE ONLY 
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