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1.0 INTRODUCTION 

This document presents the Basis of Design for the remediation of pesticide-contaminated surface 

soil at Operable Unit No. 11 (Site 80) Marine Corps Base (MCB), Camp Lejeune, North Carolina. 

Based on the results of the Remedial Investigation (RI) conducted at Site 80 (Baker Environmental, 

Inc., 1995), contaminated surface soil may present an imminent threat to human health and the 

environment. As a result, the remediation of this surface soil is being conducted as a time-critical 

removal action (TCRA). The TCRA includes excavation of the pesticide-contaminated surface soil 

and disposal of the soil at an appropriate treatment/disposal facility. 

This Basis of Design document has been prepared by Baker Environmental, Inc. (Baker) for 

presentation to the Department of the Navy (DON), Naval Facilities Engineering Command, Atlantic 

Division (LANTDIV), under Navy CLEAN Contract Number N62470 (Contract Task Order 0274). 

The Remedial Action Contracts Delivery Order Requirements Package Guide, NEESA 20.2-062 

dated June 1992 was used as a guidance. 

Please note that LANTDIV intends to use a Remedial Action Contractor @AC) to implement the 

. TCRA. In this do&rent, the terms WAC” and “Contractor” are used interchangeably. ’ 

1.1 Pumose of the Basis of Desim 

The purpose of the Basis of Design is to present LANTDIV with background data on the project, 

describe the primary elements of the remedial design, recommend design criteria, and present 

assumptions and any special requirements that may affect the design. This document is not intended 

to be part of construction plans or specifications to be utilized by the RAC for execution of the 

remedial action. Baker assumes no responsibility for the use of this report for any purpose other 

than the intended uses stated above. 

l-l 



2.0 BACKGROUND INFORMATION 

This section presents background information relevant to the TCRA including: 1) a description of 

Site 80 and its history, 2) results from the 1991 investigation conducted by Halliburton, NUS, 

3) results from the 1994-95 RI conducted by Baker, 4) a summary of the site risks, 5) remediation 

levels and the areas of concern, 6) the justification for a TCRA, and 7) the scope of the TCRA. 

2.1 Site DescriDtion and Historv 

There are currently 33 Installation Restoration Program (IRP) sites at MCB, Camp Lejeune which 

have been grouped into 17 Operable Units (OUs). Sites 7 ‘and 80 were grouped together as 

OU No. 11 due to the close proximity of their geographic locations (see Figure 1). Site 7 is located 

on the northern bank of Northeast Creek and Site 80 is located on the southern bank of Northeast 

Creek. In addition to their geographic proximity, previous investigations at both sites detected the 

presence of pesticides in soil. 

Site 80, located northwest of Brewster Boulevard within the Paradise Point Golf Course, is referred 
. . 

to as the Paradise Point Golf Course Maintenance Area. The site consists of a one-acre area which . 

is relatively flat, with a slight slope to the northeast. Site elevations vary from 3 to approximately 

26 feet above mean sea level (msl). 

Figure 2’ presents a site map. As shown, Site 80 contains a machine shop (Building 1916), a 

maintenance building (Building 600), and a maintenance wash down area consisting of a concrete 

wash pad and sump. The wash pad is used to clean golf course maintenance equipment and the 

sump is used to collect water and oil runoff generated from the equipment cleaning. Water and oil 

collected by the sump travels into an oil/water separation pit located southeast of the wash pad 

(Baker, 1994). 

A drainage ditch is located east of the wash down area. During a March 1994 site reconnaissance, 

surface water runoff was observed flowing southeast across the site toward the drainage ditch. As 

shown on Figure 2, groundwater flow direction in the shallow aquifer is generally toward the 

northeast with a mounding effect near the wash down area. 
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The northeast portion of the site contains several large soil mounds that are overgrown with small 

pines. There is an open area located south of the mounds where golf course maintenance debris 

(i.e., tree limbs, lawn clippings, wooden timbers, and brush piles) is deposited. Evidence of burning 

operations conducted within this open area was documented during the March 1994 site 

reconnaissance. These soil mounds were generated from the installation of golf course ponds along 

the fairways in the late 1980s. It has been reported that wastes were disposed of on or around the 

mounds. However, the types of waste that were disposed and the exact disposal locations are 

unknown. Employees of the maintenance garage were instructed not to use the soil from this area 

for fill material (Baker, 1994). 

In addition, old maintenance equipment has been deposited in the open and wooded areas 

surrounding Building 600. Two drums identified during the March 1994 site reconnaissance, were 

removed from the site by Activity personnel. These drums were located northeast of Building 600 

just across the machine shop road (Baker, 1994). However, the contents of the drums are unknown. 

r@- Currently, a mobile trailer is stationed within the west/northwest portion of the site (i.e., the area 

located north of the machine shop road and east of the golf course road). Base personnel reported 

. * that a 1each:field associated with the golf course’s sanitary sewer system is also located within this 

area (see Figure 2). However, the exact location of the leach field is not known. Based on an 

average groundwater elevation of 13 feet below ground surface (bgs) in this area, the leach field is 

most likely located at a shallow depth. 

The Paradise Point Golf Course was constructed in the 1940s and Building 1916 was constructed 

in 1946. Reportedly, Site 80 has been used as a maintenance are since the initial construction of the 

golf course. Today, the maintenance area is still in operation. Current golf course maintenance 

operations include the machine shop (a potential source of waste oils), the equipment wash down 

area (a potential source of contaminated washwater), and the routine spraying of pesticides and 

herbicides. 

2.2 Results from the Previous Investbation bv Halliburton. NUS. 1991 

In June 1991, Halliburton, NUS conducted surface soil, subsurface soil, groundwater, surface water, 

and sediment investigations at Site 80. Figure 3 identifies the sampling locations associated with 
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these investigations. Surface soil and subsurface soil were the only environmental media that 

contained pesticides. Table 1 summarizes the analytical results for the detected pesticides. 

2:3 Results from the Remedial Investipation bv Baker Environmental, Inc., 1994 

In October 1994, Baker initiated an RI consisting of surface soil, subsurface soil, and groundwater 

investigations. Figure 4 identifies the locations of samples that were collected from October through 

December 1994. From June through July 1995, an additional round of soil and groundwater samples 

were collected to further characterize the west/northwest portion of the site. Figure 5 identifies the 

locations of these additional samples. 

Table 2 summarizes the analytical results for pesticides that were detected during the RI. Figures 

6 and 7 present the positive detections of pesticides in surface and subsurface soil samples, 

respectively, collected during the initial round of RI sampling. Figures 8 and 9 present the positive 

detections of pesticides in surface and subsurface soil samples, respectively, collected during the 

additional sampling round in the west/northwest area. Please note that subsurface soil samples were 

not collected from the center of the west/northwest area to avoid contact with the underground leach 
. . 

field. ’ ‘. : * . * 

2.4 Summarv of Risks 

During the RI, a baseline risk assessment (BRA) and an ecological risk assessment (ERA) were 

conducted. The following risk values associated with surface soil exposure exceeded acceptable 

limits: 

0 A hazard index (HI) of 1.9 for the future child resident. This risk was primarily 

driven by dieldrin, arsenic, and 4,4’-DDT, and to a lesser extent by aldrin, 

alpha-chlordane, gamma-chlordane, aluminum, manganese, mercury, and 

beryllium. 

,,- 

0 An incremental cancer risk (ICR) value of 1.7 x 1 O-“ for the current civilian adult 

base personnel. This risk was primarily driven by dieldrin, arsenic, and 4,4’-DDD, 

and to a lesser extent by aldrin, 4,4’-DDT, alpha-chlordane, gamma-chlordane, and 

beryllium. 
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0 A quotient index (QI) of 1.67 for the cottontail rabbit. This risk was completely 

driven by dieldrin. 

All other risk values associated with surface soil exposure were within acceptable limits. 

Pesticides were detected in subsurface soil samples and groundwater samples collected from Site 80. 

However, the TCRA will not address these media for the following reasons: 1) pesticides in 

subsurface soil and groundwater did not generate unacceptable risks, and 2) removing the 

pesticide-contaminated surface soil is expected to reduce elevated pesticide concentrations in the 

subsurface soil and groundwater (i.e., the surface soil appears to be the source of the pesticides 

detected in the subsurface soil and groundwater). 

2.5 Remediation Levels and the Areas of Concern 

Because pesticides in surface soil contributed to unacceptable risks, remediation levels were 

developed based on the current civilian adult worker scenario and a point of departure of 1 x lo&. 

(Appendix A contains the parametersthat were used to calculate the remediation levels.) The 

following table identifies the remediation levels and maximum detected concentrations for the 

contaminants of concern. 

Contaminant 
of 

Concern 

Aldrin 

Dieldrin 

4,4’-DDD 

Remediation 
Level 
Cwb) 

35 

37 

2,484 

Maximum 
Concentration 

@pb) 

49 

5,600 

260,000 

4,4’-DDT 1,753 40,000 

alpha-Chlordane 459 670 

gamma-chlordane 459 640 

Based on sampling locations where these pesticides exceeded their remediation levels, areas of 

concern were identified as shown on Figure 10. In addition, Figure 11 presents a more detailed view 
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of the area of concern located in the west/northwest area of the site. The horizontal and vertical 

extents of these areas of concern are not completely defined. As a result, confirmatory soil sampling 

will be conducted during the execution of the TCRA to ensure that all contaminated soil is collected. 

For cost estimating purposes, it is assumed that the areas of concern extend horizontally to the limits 

identified on Figures 10 and 11, and vertically to 1 foot bgs. 

2.6 Justification for a TCRA 

Pesticide-contaminated surface soil will be addressed by a TCRA for the following reasons: 

0 Based on the volume of contaminated material, approximately 520 cubic yards, a 

TCRA should be easy to implement. 

.- 

0 The contaminated surface soil presents an imminent threat to human health and the 

environment. There are no access restrictions to Site 80 and it continues to serve 

as an active maintenance area. Therefore, a quick removal action is appropriate. 

When the areas of concern are removed, risk values associated with surface soil ’ 

exposure will be within acceptable limits determined by the USEPA. 

2.7 Scone of the TCRA 

The scope of the TCRA encompasses the excavation of pesticide-contaminated surface soil at 

Site 80 (i.e., the areas of concern identified on Figure lo), and the disposal of this soil at an 

appropriate treatment/disposal facility. 

In order to compare and contrast different costing options, two cost estimates have been compiled 

for the TCRA. Cost estimate A addresses the remediation of only the west/northwest area of 

concern (see Figure 11). Cost estimate B addresses all areas of concern at Site 80 (see Figure lo), 

including the west/northwest area of concern. In addition, two construction schedule estimates, A 

and B, are presented in Appendix B. This Basis of Design Report, and all specifications included 

under this design package, apply to the remediation of all areas of concern at Site 80. 
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3.0 REMEDIAL ACTION WORK BREAKDOWN STRUCTURE 

The following sections of this Basis of Design describe the removal action by hazardous, toxic, and 

radiological waste (HTRW) account numbers, as defined by the Remedial Action Delivery Order 

Requirements Package Guide, NEESA 20.2-062 of June 1992. In addition, a cost estimate is 

provided under separate cover and Appendix B presents construction schedule estimates. 

33.01 Mobilization and PreDaratorv Work 

Mobilization involves the acquisition, delivery, and setup of equipment, material, and personnel to 

the work site that are necessary to accomplish the removal action scope of work. 

In addition, during the mobilization period, the Contractor shall prepare all necessary pre- 

construction submittals as described in Section 01010, “General Paragraphs” of the contract 

specifications. These specifications allow the Contractor up to sixty (60) days to prepare and submit 

the necessary pre-construction submittals. These submittals include: 

. . 0 WorkPlan ’ ’ 

l Environmental Protection Plan 

0 Site Health and Safety Plan 

l Sampling and Analysis Plan 

The Contractor shall provide temporary facilities, including an equipment staging area, a 

decontamination area, a soil stockpile area, and temporary utilities, as necessary to complete the 

work. 

In addition, the Contractor shall be required to coordinate and obtain any necessary construction 

permits (such as temporary excavation permits) and clearances prior to the start of construction. The 

Contractor shall also be responsible for coordinating all required inspections by the Base’s Public 

Works Department. 
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33.02 Monitoriw. Sam&w, Testiw. and Analvsis 

,- 

. 

The Contractor shall be required to submit to LANTDIV for approval a Sampling and Analysis Plan 

(SAP) describing the proposed sampling, analytical, and quality control procedures for the chemical 

data collected during the performance of work (see Section 01010, “General Paragraphs” of the 

contract specifications). The SAP will ensure that all analytical data generated are scientifically 

accurate and legally defensible. The SAP will describe the quantity, frequency, and location of 

samples to be collected and analyses to be performed. 

The type and quantity of testing shall be based on the requirements set forth in the specifications, 

the Contractor’s Health and Safety Plan (HASP), and the Contractor’s Air Monitoring Plan. 

Additional monitoring, sampling, testing and analyses shall be carried out as required during the 

project with the approval of the Navy’s Technical Representative (NTR). 

Soil Sampling 

Confirmatory soil samples shall be collected from the floor and sidewalls of each excavation area 

and analyzed for t&get compound list @CL) pesticides. De analyses results will be compared to 

the pesticide remediation levels to confirm that all contaminated soil has been removed. If analyses 

results exceed remediation levels, the NTR will be notified. One confirmation sample shall be 

collected for every 50 feet, or fraction thereof, along each excavation sidewall, and one sample every 

500 square feet, or fraction thereof, along the base of the excavation. 

Contractor-Generated Waste 

Characterization samples shall be collected from all Contractor-generated waste (for example, 

decontamination fluids and ponded water that may collect in the excavation areas) generated during 

the removal action. These characterization samples will determine the appropriate transportation 

and disposal requirements. The samples shall be analyzed for full TCL organics and total analyte 

list (TAL) metals. 
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Testing and Analysis 

The Contractor shall perform analytical testing of samples collected during removal action activities. 

The Contractor may consider the use of an on site mobile gas chromatograph to test confirmation 

samples. The Contractor shall adhere to EPA chain-of-custody procedures during the collection, 

transport, and analysis of all samples. Laboratory analyses of all samples shall conform with 

accepted Quality Assurance (QA) requirements. All confirmatory soil samples shall be analyzed 

with a maximum of 48 hours turnaround time to minimize the amount of time the excavations must 

remain open. 

33.03 Site Work 

Site work includes all clearing and grubbing, decontamination/equipment staging area preparation, 

soil stockpile area preparation (if needed), safety fencing construction, silt fencing construction, and 

removal of the mobile trailer currently stationed on site. 

33.05 Surface Water Collection and Control 

The Contractor shall be required to provide devices and facilities as necessary to prevent surface 

water from contacting contaminated materials (e.g., contaminated equipment) during construction 

activities, and from flowing off-site. The Contractor shall be required to keep all excavated areas 

dewatered during construction and to collect, sample, analyze, and dispose of any water accumulated I 

in the excavation and staging areas. 

33.07 Air Pollution Collection and Control 

Dirt roads and other areas disturbed by remediation operations will be treated with water as a dust 

suppressant. Use of water shall be minimized to prevent development of mud. 

33.08 Solids Collection and Containment 

The excavation of contaminated soil shall be performed with earth moving equipment, such as 

excavators and front-end loaders. 
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The extent of excavation coincides with the areas of concern defined in Section 2.5. The extent of 

excavation is also indicated on the design drawings. The estimated in-place volume of contaminated 

soil that will be excavated is 520 cubic yards. This volume is based on a one-foot depth extending 

over a 14,000 square foot area. Excavation beyond the designated areas of concern shall only be 

conducted with NTR approval. If contact is made with the underground leach field located in the 

west/northwest portion of the site, excavation will immediately stop and the NTR and Activity will 

be immediately notified. 

The excavated soil will be transferred directly into dump trucks for transport to the 

treatment/disposal facility. However, due to the limited capacity of dump trucks and the quantity 

of soil that must be excavated, it may be necessary to temporarily store the excavated soil on site. 

If necessary, excavated soil will be placed in a temporary stockpile area located near the excavation 

area. The stockpile area will be lined with an impervious sheeting and surrounded by a straw bale 

berm. The stockpile itself, including the surrounding berm, will be covered with 6 mil reinforced 

polyethylene sheeting. The edges of the sheeting will be secured with weights to keep it in place. 

.n 

Once the Contractor has excavated to the specified limits, an on-site analysis consisting of a visual 

inspection will be performed on thesurrounding soil at each excavation area. If the visual inspection 

reveals evidence of pesticide-contaminated soil, the Contractor will consult with the NTR to 

determine the extent of additional excavation. When the exposed excavation surfaces do not contain 

visual evidence of contaminated soil, confirmation samples will be collected and analyzed for TCL 

pesticides at an on-site mobile laboratory. 

Within each excavation area, if the analytical results of confirmation sampling exceed remediation 

levels, the NTR shall determine the next appropriate action to take. (In case further excavation is 

required, boring logs are provided in Appendix C. The RI Report [Baker, 19951 contains a more 

comprehensive collection of boring logs for Site SO.) If the analytical results do not exceed 

remediation levels, the excavation of soil within that area will be considered complete and site 

restoration will begin. 

General construction debris shall be stockpiled for subsequent disposal at the Base sanitary landfill. 
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33.09 Liauid. Sediment. and Sludpe Collection and Containment 

The Contractor shall provide a decontamination pad to collect liquids from the decontamination of 

personnel and construction equipment. The Contractor shall also collect ponded water that may 

collect in the excavation areas. The resulting fluids shall be collected for analysis and proper 

disposal or treatment. 

33.14 Thermal Treatment 

Thermal treatment of the contaminated soil at an off-site facility is anticipated for this project. This 

treatment shall be conducted at a permitted hazardous waste facility. 

33.19 Disuosal Kommercial’l 

Contaminated soil shall be loaded into approved storage containers that are transportable and 

leak-proof. The loaded waste shall be manifested by a licensed hazardous waste hauler and 

transported to an approved, permitted treatment or disposal facility. 

Contractor-generated waste (e.g., liquids generated through decontamination procedures) shall be 

containerized, manifested, and transported to an approved treatment or disposal facility. 

33.20 Site Restoration 

The excavated areas shall be backfilled with clean backfill material from the borrow area at Camp 

Lejeune, and regraded to the original contours. Then the excavated areas shall be revegetated. 

33.21 Demobilization 

All temporary facilities, equipment, and supplies acquired for this contract shall be decontaminated 

’ and removed from the site upon completion of the remedial action. 

Post-construction submittals shall include: 1) a punch list showing correction of all listed items; 2) a 

letter from the Contractor certifying completion of all contracted work in accordance with the 
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contract conditions, applicable regulations, and standards of practice; 3) a completed project current 

condition with an as-built survey for the entire site; 4) submittal, in one collated document, of all 

quality control daily reports, samples, results of the sample analyses, corrective actions (if required, 

taken to correct unacceptable deviations from required quality standards), results of corrective 

actions; problems encountered and resolved, and lessons learned; and, 5) submittal in one collated 

document of all quality assurance samples, sample analyses results, and corrective actions (if 

required, taken to correct unacceptable deviations from required quality standards). 

The Contractor shall submit a detailed report summarizing the removal action, lessons learned, and 

recommendations for inclusion in future similar contracts. 
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TABLE 1 

SUMMARY OF PESTICIDES DETECTED DURING 
THE HALLIBURTON, NUS INVESTIGATION, 1991 

OPERABLE UNIT NO. 11 (SITE 80) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Colltaminant 

Aldrii 

alpha-Chlordane 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Die&in 

Surface Soi (O-6 inches) 
Near Subsurface Soil 

(O-2 feet) Subsurface Soil (3-17 feet) 

No. of No. of No. of 
Positive Positive Positive 

Detections/ Range of Detections/ Range of Detections/ Range of 
No. of Positive No. of Positive No. of Positive 

Samples Detections Samples Detections Samples Detections 

O/3 

Of3 

113 

013 

o/3 

013 

ND I II7 1 6.8-220 1 o/7 I ND 

ND 117 60 o/7 NJ3 

ND 317 20-700 o/7 ND 

ND 517 16-210 of7 ND 

ND 417 15-290 Of7 ND 

ND I 417 I 16-440 I O/7 I ND 

Notes: 
. 

ND - Not detected. 
Reference: Halliburton&WS, 199 1 



Media 
huface Soil I 

6 iubsurface 
z Goil 

Notes: 

TABLE 2 

SUMMARY OF PESTICIDES DETECTED DURING THE RI 
OPERABLE UNIT NO. 11 (SITE 80) 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant Min. MEi. 

Site Contamination 

MaX. 
Concentration Detection 

Location Frequency Distribution 

Aldrin 
1 ww 1 ww 1 

5.4 49 1 80-DPA-SBlO-00 1 7155 I Lawn Area and Open Area, Northwest Area 

gamma-Chlordane 
Aldrin 

1 1.2J 1 6405 1 SO-DPA-SBIO-00 1 22155 IScattered,NorthwestArea 
2.6 2.6 1 SO-LA-SB04-06 1 l/45 1 Lawn Area 

J = estimated value 
pg/Kg = microgram per kilogram (ppb) 
pg/L = microgram per liter (ppb) 
Reference: Baker, 1995 
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ft. \ Baker Environmental, ha 

FIGURE 5 
ADDITIONAL REMEDIAL INVESIGATION 

SAMPLIN LOCATIONS IN THE 
WEST /” NORTHWEST AREA 

SITE 80 - PARADISE POINT GOLF 
COURSE MAINTENANCE AREA 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLNA 



I 

- LEGEND 
80--Wo1 MONITORING WELL LOCATION 

80-o&,,sBo1 SOIL BORING LOCATION 

NOTE: 
-SAMPLE CONCENTRATIONS SHOWN IN MICROGRAMS PER KtLOGRAM (ug/kg), 
SOURCE: W.K. DICKSON & CO., INC., JANUARY 1995 

FIGURE 6 
POSITIVE DETECTIONS OF 

PESTICIDES IN SURFACE SOIL 
SITE 80 - POINT GOLF COURSE 

MAINTENANCE AREA 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



SAMPLE: 80-SM-SB06-03 
Dleldrln 1.3 J 
4.4'-DDE 4.6 

SAMPLE 80-SM-SBOQ-0 
4,4'-DDE 1.4 
4,4'-DDD 1.4 

@ 80-SM-SB08 

0 80-SM-SB07 
1 

80-SM-SBO9 
Y 

Y 
1, <, " 1  

. A S >  

8Q-SM-SB10 I ,  

SAMPIL: 80-OA-SBO1-07 
Dieldrin 1 J  
4,4'-I)DE 1.4 J € 4 4'-DDD 

SAMPLE: 80-OA-SB 

4,4'--DDE 
4 4'--DDT 

Dieldrin 

80-OA-SB04 

€ 
I 

8 0 - D A - S B 0 2 0  80-OA-SB06 

! O 80-OA-SB03 0 

@ 80-OA-SB05 

80-DA-SBOl O 
i 

80 - B B LSBC 

80-EB-SBOI -03 SAMPLE: 
4,4'-DDO 
4 4'-DDT 

4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
alpha-Chlordane 1.5 J 
gamma-Chlordane 1.5 J 

80-BE-SB03 
SAMPLE 80-BB-SBO3-03 

3.1 J 

Baker Environmental, ha 
1 inch = 60 it. 4olOBD 

~~ 

- LEGEND 80-MWO 1 
P, MONITORING WELL LCICATION 

o-o~-sBolSOIL BORING LOCATION 

)TE: 
;AMPLE CONCENTRATIONS SHOWN IN MICROGRAMS PER KILOGRAM (ug/kg). 
NJRCE: W.K. DICKSON & CO., INC., JANUARY 1 9 9 5  

FIGURE 7 
POSITIVE DETECTIONS OF 

PESTICIDES IN SUBSURFACE SOIL 
SITE 80 - POINT GOLF COURSE 

MAINTENANCE AREA 
MARINE CORPS BASE, CAMP, LEJEUNE 

NORTH CAROLINA 



Sample: 80-DPA-SB17-00 

12  Dieldrin 

4,4’-DDD 15 
4,4’-DDT 1 2  
alpha-Chlordane 3.1 J 

PESTICIDES/PCBs 
4,4’- DDE 38 

Sample: 80-DPA-SBl5-00 

Sample: 80-DPA-SBl9--00 
PESTICIDES/PCBs 

Dieldrin 
4,4’-DDE 
4’4‘-DDD 
4,4’-DDT 
alpha-Chlordane 

1000 
200 

160 J 

PESTICIDES/PCBs 
Dieldrin 
4,4’-DDE 
4.4’-D@D 
4,4’-DDT 

80-DPA-SB20 
Dieldrin 
4,4’-DDE ‘\ 80-DPA-SBl5 
4,4‘-DDD 65 J 
4,4’-DDT 
alpha-Chlordane 
gamma-Chlordane 

4,4’-DDD 
4,4’ - D DT 
a I p ha -C hlorda ne 

Sample: 80-DPA-9305-00 
PESTlCl DFS /PCRs 

SO-DPA-SB1 1 

Dieldrin 
4,4’-DDE 
4,4’-DDD 
4,4’- DDT 
alDhc-Chlordane 

Sample: 80-DPaA-SB1 1-00 

24 
PESTICIDES/I% 

Die Id ri n 
4,4’-DDE 120 
4,4’-DDD 50 J 
4,4’-DDT 96 

Sample: 80-DPA-‘-[ 
PESTICIDES /PQ& 

Dieldrin 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
a I p ha -C h lord a n e 
gamma-Chlordane 

I SamDle: 80-DPA-SB07-00 
PESTICIDES/PCBS I Dieldrin 800 

4,4’-DDE 600 
4,4’-DDD 10000 J 
4’4’- DDT 5500 

100 J 

Heptachlor epoxide 9.9 
Dieldrin 590 
4,4‘-DDE 240 
’ir,4$ - D D D 420 J 
4’4’ - DDT 400 
Endrin aldehyde , 5.2 J 
alpha-Chlordane 13G J 
gamma-Chlordane , ,  33 J ---- 

I I Sample: 80 -DPA-SB02-q  

I I . .  ,- PESTICIDES/PCBS 
Dieldrin 63 

I4.4’-DDE 130 I 

Sample: 80-DPA-SB06-00 

Dieldrin 1700 
4,4’-DDE 51 0 
4,4’-DDD , ,.! 1 , ,  8400 J 
4,4’ - DDT 1200 
alpha-Chlordane ‘’ 130  

PESTICIDES/PCBS 

L-’ 

13610 I 
1001 

9 
PESTICIDES/PCBs 

4,4’- DDD 260000 
29000 30 15 

74005BD -1 1 inch = 30 it. \ Baker Envlronmental, ha 
? b -  

FIGURE 8 
POSITIVE DETECTIONS OF PESTICIDES IN SURFACE 

- LEGEND 
80-MWoB SHALLOW MONITORING WELL LOCATION %3 

o-DPA-SBol 0 SOIL 80 RING LOCATIO N SURFACE SOIL IN THE WEST/NORTHWEST AREA 
0-DPA-SB05 SURFACE SOIL BORING LOCATION I SITE 80 - PARADISE-POINT GOLF 
IOTE: COURSE MAINTENANCE AREA 
MICROGRAMS PER KILOGRAM (ug/kg). 

OURCE: LANTDIV, OCT. 1991 NORTH CAROLINA 
MARINE CORPS BASE, CAMP LEJEUNE -SAMPLE CONCENTRATIONS SHOWN IN  



ESTICIDES/PCBs 
14,4'-DD{ 3 ; ; p o 8  
4,4'- DDT 

/ 
I' 

.;/ /'PESTICIDES/PCBS 
4.4 p D D E  19 

.a 

8O-DPA-SE@' '\ \ \. 

I \ \  \ 80-DPA-SB15. '\ \ 

\ '  

?\ \ ,8O-bPA-SBl6 '\ 0 

2 
\ 80-DPA-SB 1 1 0 .-, 

'\ \ 
J 

j .  ~O-DPA@SBI 2 

Y f ,  ( I i , I  
) )  1 80-DPA-SB07 0 

80-DPA-SB03 80 - D PA- 5808 -04 

80-DPA-SBOI -03 

38 
8.8 

- - _  _ -  
'i 

'\ 

\ 

4,4'-DDE 
4,4'-DDD 
4,4'-DDT 

) 

1 

P 
1 inch = 30 ft. 

\ 
:) .. 

30 15 30 - 
Baker Environmental, I 17400760 

-- LEGEND 
80-MWOB SHALLOW MONITORING WELL LOCATION 

G3 
BO-DP 6 SOIL BORING LOCATION 

5O-OP4-SB05 SURFACE SOIL BORING LOCATION 

NOTE: 
-SAMPLE CONCENTRATIONS SHOWN IN  

iOURCE: LANTDIV, OCT. 1991 
MICROGRAMS PER KILOGRAM (ugi'kg). 

FIGURE 9 
POSITIVE DETECTIONS OF PESTICIDES IN 

SUBSURFACE SOIL IN THE WEST/NORTHWEST AREA 
SITE 80 - PARADISE POINT GOLF 

COURSE MAINTENANCE AREA 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 
. .  



80-MW02 e 

i 

80-OA-SB04 

80-OA-SB05 

METAL 61UG 

80-BB-SB03 

1 inch = 80 it. 27401180 

FIGURE 10 
AREAS OF CONCERN 

SITE 80 - PARADISE POINT 

80-$wo1 MONITORING WELL LOCATION 

Eo-M&-SBo' SOIL BORING LOCATION 

vA AREA OF CONCERN GOLF COURSE MAINTENANCE AREA 

MARINE CORPS BASE, CAMP, LEJEUNE 
NORTH CAROLINA SOURCE: W.K. DICKSON & CO., INC., JANUARY 1995 

80-BE-SB02 
0 



F-v 
80.- W08 a e 

LEGEND 
80- W08 

49 
SHALLOW MONlTORlNG WELL LOCATION 

!G-*“A-SBGl SOIL BORING LOCATION 
@ 

J~O-DP&BOS SURFACE SOIL SAMPLE LOCATION 

EXTENT OF AREA OF CONCERN 

SOURCE: W.K. DICKSON h CO.. INC.. JANUARY 1995 

FIGURE 11 
AREA OF CONCERN IN THE 

WEST/NORTHWEST AREA 
SITE 80 - PARADISE POINT GOLF 

COURSE MAINTENANCE AREA 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLNA 





INGESTION OF c EMEOIATION LEVEL 
FEASABlLflY STUDY CToOn4 
OPERABLE UNIT NO. 11 (SITE 30) 
MCB CAMP LEJEUNE 
CURRENT CMLJAN EMPLOYEE 

C=TRorTHlfBW*ATcorATno*DY/EF’ED*IR*CF*FI*CSFor1/FifD 

Where: 
C = contaminant concentration in soil @g/kg) 
TR = total lifetime camlnogenb rink (unklese) 
THI = total hazard Index (unitlees) 
CF I oonwnlon for kg lo mg 

EF - aqown fmquenoy (daya&) 
ED I expoeure durah (jr) 

IR - soil IngestIon rate (mg/day) 
CSF = carcinogenh slope factor 
fUD - reference dose 
FI - fractkm inge&d from source 

aw - body wbht (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen br) 
DY = days per year (days&ear) 

INPUTS 
calculated 

lE-06 
1 

1E-M 
250 

25 

480 
Speck 

Note: Inputs are scenario and site specific 

CiOntammant 

File Name: SIC.WQl 

HrUaRl 
Index 

Fiactlon 
lnge5ted 

From 

1 
MOE-04 1 
3.OOE-05 1 

6.OOE-05 1 
B.OOE-05 1 
3.OOE-04 1 
5.OOE-03 1 1 





Task 

-iG 

33.02 

33.08 

33.19 

33.20 

33.21 

.\ 
1 CONSTRUCTION b..- ESTIMATE A 

REMEDIATION OF PESTICIDE - CONTAMINATED SOIL IN THE WEST/NORTHWEST AREA 

Description 

MOBILJZ4TION & PREPARATORY WORK 

PRE-CONSl’RUCTION SUi3dIl’TAL.S 

MOBILIZATION (EQUIPMENT AN’D PERSONNEL) 

CONSTRUCTION OF TEMFORARY FACILITIES 

MONITORlNQ, SAMPLING, TESTING, AND ANALYSIS 

SAMPLINQ LIQUID WASTE 

SAMPLING SOIL 

LABORATORY CHEMICAL. ANALYSIS 

SOLIDS COLLECTION AND CONTAINMENT 

EXCAVATION 

BACKFILLING 

wAsrEcoNTAINMENT 

DISPOSAL. 

TRANSPORTATION TO TREATMENT/DISPOSAL FACILITY 

DISPOSAL FEES AND TAXES 

SIX RESTORATION 

RBVEGETATION AND PLANTING 

DEMOBILIZATION 

REMOVAL. OF TEMFORARY FACILITIES 

DEMOBILIZATION (EQUIPhdENT AND PERSONNEL) 

pOST-CONSI’RUCTION SUBMITIiUS 

. . 

Month 1 Month 2 Month 3 Month 4 Month 5 
Week I Week 3 ’ , Week 5 Week 7 Week 9 , !- , Week11 Week!,, ~ Week15 , Week! ~ Week19 , Week2jWeek2? .I I 

I. I 

I 

I 

I 

- 

- 

- 

l 

I 

OPERABLE UNIT NO. 11 (SITE 80) 



CONSTRUCTION SLL ESTIMATEB 
REMEDIATlON OF PESTICIDE - CONTAMJNATED SOIL 

OPERABLE UNIT NO. 11 (SITE 80) 

I 
Task l%scripticm 

J1.01 MOBIIXUTION & PREPARATORY WORK 

PRB-CONSTRUCTION SUBMITTALS 

II Month1 I Month 3 Month4 Month 5 Month 6 

leek 7 Week 9 Week 11 Week 13 Week 15 Week 17 Week 19 Week 21 Week 23 Week 25 

MOBILIZATION (EQUIPMENT AND PERSONNEL) 

CONSTRUCTION OF TEMPORARY FACILITIBS 

33.02 MONITORING, SAMPLING, TESTING, AND ANALYSIS 

SAMPLING LIQUID WASTE 

SAMPLING SOIL 

LABORATORY CHEMICAL ANALYSIS 

33.03 SITEWORK 

CLEARING AND GRUBBING 

33.08 SOLIDS COLLECTION AND CONTAINMENT 

EXCAVATION 

BACKFILLING 

WASTE CONTAINMENT 

33.19 DISPOSAL 

TRANSPORTATION TO TRBATMENT/DISPOSAL FACILITY 

DISPOSAL FEES AND TAXES 

33.20 SITE RESTORATION 

REVRGETATION AND PLANT&G 

33.21 DFMOBIIJZATION 

~ REMOVAL OF TEMPORARY FACILITIES 

DFMOBRJZATION (EQUIPMBNT AND PERSONNEL) 

POST-CONSTRUCTION SUBMITTALS 





BAKER BoRatocEuvIBER: 
TEST BORING LOG 80-DA-se01 

SiEEr: 1 ff: 1 
flto.ECT taJm3: bZm-Z?i 
Ffiorcr NME: S1l-E SO - PNIFDISC POINT G&f CaRsE MXN'IENWX 68m malJKl blm-m ELCVATION: Ib.22' rl 

TOTAL CEPTH: 1.0' bgs 

9?3l 

1*m 

i 

ita) 

lEm 

HNoAuGms 
sutw 
E.J. KLfIINWJF 
N.O. smrn 

SILTY MO: Fine grained trace cf root actaial at ewfoq 
trcce to little clay, dark bmnn/bnxsl damp. very Iowa to 
medium dense 

/ 
SOTTOrl a BMIMOLE 0 1.0’ 

.- 

0.8 

I.@ 

2.0 

3.8 

1.0 

S.0 

LO 

7.a 

1.0 

9.0 

W.0 

Il.0 

It.0 

l3.0 

L1.B 

5.0 

5.0 

1.0 

8.0 

9.0 

0.0 

1.0 

LO 

1.0 

LO 

i.0 

6.0 

7.0 

8.0 
- 



BAKER BoRwTNUi9fR: 
TEST BORING LOG eo-OA-se02 SIEfT~ 1 OF* I maxr NLmfR 6ZiYO-27i 

PRO.ECl NAK. SIrE so - PARMISS WIN1 GOLF CVJRSf MINlElWCC AREA 
LOCATION rice CAP LfJfLNE, NC 
ORlLLlffi CapmY. - 
RIG TYPE I MJmm - 
IRlUlNt IlflNCH7: MmnuxRs btxrlffi sum? sfoLffiIsl~ E.J. KLfINCAUf 
fNV. SCIENTIST: n.0. smrti 
M7f Bfxw: IlN9-I ME mtPLETa7: 

SRouNl sumwE fLfwTIoN: 16.22’ me1 
TOTAL DEPTH: 1.0’ bgs 



BAKER 
BOREHOLE Nulm: 

TEST BORING LOG 80-DPA-Sao’j 

SEET 1 OF. I 

PROJECT NUrtBER. 62470474 . 
PROJECT NAPE SITE SG - PAANIISE POINI GCLF CUuqS tV+INTENfME AREA SROUNI SURFhZE ELEVATION 13 20' m-31 
LOCATION WE C&W LEJEME, NC TOTAL OEPW. II 0’ bgs 
ORILLING CWtWY PARRATI-UOCFF, It42 
RIG TTPE & NUtlSER- TRUX RIG - CrE 55 
ORILLING ntzTH00 HOLLOU STEn AUGERS 
NEATHER OVERCAST. am. mI2.x 911~~2~ 
6EMffiIST H.K. OEJOW 
CNV. SCIENTIST- - 
MTE BEGUN: b/13/95 MTE alwLETE0~ 6/X3/95 

to little cloy, gray/orongieh brown, damp, 
loose to stifF 

11 Grounduater encountered at 9.5’ during drclltng. 



BAKER 
BOREHOLE NVIBER ” 

TEST BORING LOG a0-OPA-SB26 

SHEET: 1 OF 1 

PROXCT Numfm 62470-274 
PROJECT NAfE SITE 90 - PARMISE POINT GOLF MUF!SE tMINlENfV4CE AFiiA GfuXJNl SURFACE ELEVATION 11.90’ met 

LOCATION HCE CALF’ LEJEWE, NC TOTAL DEPTH 11.0’ bge 

WILLING CCIHP~Y PlvtRhlT-UOLff. INC. 
RIG TYPE 6 MJIBER 1AlCX RIG - CK 55 
DRILLING IiETHOD Houou STEtl NJGERS 
LEATIfR -sumI. UAm 
EGLffiIST KK oEJMc( 
WV SCIENTIST - 

to some cloy, gmy/brocmn, wet to mo 1st. 



BAKER 
BORMOLE NUIBER ” 

TEST BORING LOG SO-DPA-SB17 

SHEET 1 OF. 1 

ImSCT NlJtlER 62470-274 
PRO.ECT NAK’ SItE SO - PARMIISE POINI Gaf WURS MIMENhNCE AREA GROUNO SURfACE ELEVATION 12 80’ meI 

LOChtION nCS CM’ LEJEWE, NC TOTAL DEPTH II 0’ bp 

ORILLING CCM’WY PhfmTT-Ucn.fF. It+2 
RIG TYPE 8 NUneER TRUIX RIG - CftY 55 
ORIUING tlETNou. HouolJ STEfl WGERS 
KATHER SUWY. ul%=?l 
sfoLoGIsT H K. DE.lOW 
ENV. SCIENtIST - 

‘clay o-1’/3-5’. some rock froqncnts l-3’. 
Sroy to dark gray, damp, I ooee to medi urn stiff 

Grwnduoter encountered ct 10.0’ during drilling. 



,f@- BAKER TEST BORING LOG 

PROXCT NUneER 62470-274 
PRO.ECT NAE: SITE EO - PARADISE POINI CC&F CXURSE MINTEWE MM 
LOCATION: r!cs CAW LEXME, NC 
OAILUNG CCl’f’rr(Y: HAROIN-HUBER, INC. 
RIG TYPE L NXBEA: ATV 
ORILLING IlETHal NOLLOU STEfl hUtERS 
M3ll-m. SlItMY 
GEOLOGIST : E.J Kl.fItKAUF/J.E ZItlEfUW 
ENV. SCIfNTIST: - 
MTE BEGUN. 11/5/94 DATE OXWLETEO: 11/s/94 

f3oRaMLE ffuil?ER: 
BO-LA-S%01 

SKET: 1 f f :  1 

GROUND SURFACE ELEVATION 14.58' al 
TOTAL DEPTH: 13.0’ bse 

Groundwater encountered at 12.5' during drilling. 



BAKER 
BmwiOLE NlmfR 

TEST BORING LOG 80-LA-S802 

SEEI. I OF 1 

fwJEcl NumfR 624fo-279 
f’ROXC1 NAtC SlrE so - FWWJXSE POINI tocF CouRsE tWNlENH(Cf WEA GtWJNJ GUflFhCE ELEVATION: 14.23' mei 
LOCATION NC8 cw LfJELNE, NC 
GRILLING COWWT- NAROIN-tilER, INC. 
RIG TYPE 1’wmER AlV 
(HILLING tK?Hoo WJLLOU STEH 6UXfiS 
IEATHR SuNNl 
GEOLoGiS1 NK. ofm 
ENV SCIENllSI- Il.0 StlIlH 

0.0 - 

1.0 -. 

to -’ 

30 -. 

40 -’ 

50 -. 

6.0 -. 

7.0 -. 

00 -. 

90 -. 

100 -' 

UQ -. 

ml -. 

130 -. 

MO -. 

150 -- 

ea -. 

110 -. 

la0 -' 

19Q -1 

iUQ -' 

a0 -. 

ZLO -. 

230 -. 

t49 - 

a0 -' 

,b 

I 
1 
I 
7 

‘4 

, 5 
‘Q 

5 
7 

I 
3 

5 
7 

b 
tl 

Ii 
12 
12 

al 
1 I 

‘1 
IO 

a 

1OlK OEPTN: 15.0’ bp 

SILTY SAND: fine groin& trace to little Cloy, 

root noreriol ot surface, dark brown/ 

light groyieh broun/l~ght brm. damp+ very JOOSS 

to medium dense 

RcJT70fl OF EJoJwJoLt 0 15.0 

NOTES : 2 

1) Ground~oter encountered at L9.0’ durmg drillang 

. 

5.0 -. 

10 -. 

I.0 -' 

I.0 -. 

13.0 - 

Iso - 

1 
16.0 - 

18.0 - 

19.0 - 

m.0 - 

z10 . 

no . 

230 

24.0 

a.0 

80 

27Q 

ZOO 



BAKER 
BDAEHOLE NUiBER 

TEST BORING LOG 80-LA-%303 

SHEET 1 OF I 

PflOJECl NUWER 62470-274 
PROXCI NAX SIK BO - PARADISE WIN1 GLXF awRsE tWfflnEN&WE AREA WVH) -ACE ELEVATION 
LOCATION: 

14.68' we, 
ftCB CAW LEJEWC, NC TOTAL LxPlH. 

DRlLLING COWANY 
15.0’ bp 

NAROIN-IUJBER. 1NC 
RIG TYPE 6 NJnBER AIV 
ORlLLING IKIHOO~ HBLLW Slffi AUXRS 
LEArHER SUNYY 
GfOLCaSI J .E ZWWRMAN 
ENV SCIENTISI: nK. cmO+N 
OAK BEtlJN. 1 l/1/94 DATE CMIPLETal: 1111/94 

.medium stiff/stiff 



BAKER 
BOREHOLE NUiBER : 

TEST BORING LOG m-LA-S004 

WEEI 1 a 1 

FROJECl HURER- 6241o-Z7~ 
wosc1 NAK SllE SO - PAll(Y)lSf FOINl GCtF WUR6X MINTEWCE AREA 
LOCATION 

GROUH) SURFACE ELEVAIION: 14.02’ at.31 
ncs cAn= LEXLNE, NC TOIAI. OEPIH: 

cRICLIN6 COtPAw 
15.0’ bgs 

HARDlN-tWECR INC. 
RIG TYPE x laJnGcR AlV 

WlLLING rKlHao HOLLOU Swl AlGEm 
KATWR !5UWY 
EWLWlSl J.E 2lnER)lrw 
ENV SCIENlISl L.H. JOHNSON 
nAlE SEWN 11/2/94 MrE lYmFaIEll: 11/2/94 

Groundvoter encountered at 14.0: during drilling 



- 

- 

- 

z : 
b i 

- 

. ItI - 
'131 

PI 

. llY.1 

'l&C 

'I-cc 

'aa 

1-m 

6fa 

s-la 

+a 

1m 

ml 

1-m 

Ito 

2-a 

3m 

s-m 

6rn 

lel 

810 

9m 

1% a, 

cl-a 

I?Ct 

r3m 

- 

BAKER BOREHOLE NUWR 

TEST BORING LOG so-LA-SBIE 
SHEET 1 of: 1 

WO.ECl NunflfR bD70-274 
WO.KCl NAtlE SllE 80 - F’ARAOI~ WIN1 MLF W”liS “AINlEW MA =H) SW(+-c%f ELEVATION. 
LOCATION 

14.65' ml 
XB CAW LEJElHE, NC IOIAL OCPIH. 

MILliING cwmr HA43llIN-HUBER. INC. 
15.0’ bg¶ 

RIG TYPE d NJtE!m AlV 

DRILLINS IlFTHCll HOLLOU SKII AlGERs 
lEA1KR slmu 
6EOLffiISl J.E. ZItWBiAN 
ENV. SCIENTISI: ?l.K DLJOtW 
MTE REM: 1111194 OAK l2lmFlxlal: 11/l/94 

damp, stiffhedlum stiff 



BOREHOLE NUlKR : 

BAKER TEST BORING LOG 80-Lrl-S806 

Si+XEI. 1 OF: I 

fuoxcr t4rmm3 62-??0-ml 
Pao.mI NME SITE EO - WIRhOISE PDINI GOLF COU3St MIHlENWCE AREA GRWH, SURFACE ELEVAIJON: 19 49’ me1 
LOUrllON nCf3 CMP LEJELHE, NC 

[AILLINS CcrPWI HtWOIN-HUER. INC 
RIG FYPE 8 NDBER AlV 
mILLIt ff~tuu MOLLOU srffi (UIGERS 
~AW37: SLWY 
WJLotISl J.E. LUWIERNAN 
ENV SCENTIS L.H. JmNSu4 
5311 

6 
2 
E 
Y 

I*rn 

13m 

1-e-m 

ltm 

960 

0-m 

WI 

660 

sm . 

EGlm - 

E 

8 

IO 

1.0 

10 

30 

40 

50 

60 

70 

9.0 

9.0 

III0 

11 0 

uo 

13 0 

n 0 

IS0 

uo 

17 0 

LOO 

19 u 

200 

30 

IO 

DO 

l(o 

60 

160 

270 

200 

- 

:9 
:$ 

‘4 
4 

5 

2 
3 
4 

3 

, 5b 
‘4 

5 
s I 

‘5 
7 

B 
! 
5 
7 

1: 
! 
5 
7 

9 

k 
;’ 
e 
Y 
- 

I.4 

I.7 

I.! 

!.b 

101&l. OfPlH 15.0’ bg, 

DESCRIPTION 
SILTY S&NO: fine groined, trace root moteriol at swfoce, 

trace to little cloy, da-k brow/~/light brow?/ 

I ight gay, damp. very loose to loose 

SILlY CLISY trace f im gro ined sand, -1 i ght g&y, domp, . 

stiff 

SILTY SANO: fine groined, light gray, damp to wet. 

medium dense 

ROlTOti OF ~OREHOLE 0 15.0’ 

NOTES. I 

II Groundwoter encountered ot 14.0’ dur,q dr&lItng 
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BOREHOLE NWCR. 

BAKER TEST BORING LOG 8Q-LA-SsQ? 
SHXI: 1 a: I 

PROJECI NVIRER bZ-T70-274 
PROJECI NM SIIE SO - PARADISE POINI GOLF COURZ tWIHlEt@NCE M3 SWUM SUAFACE ELEWIION. 13.59’ meI 
COCArIoN NY3 ChW LEJCUNE. NC 
GRILLING CaPfWl HM”lN-HOBER. INC 
RIG TYPE 6 NWBER AIV 

ORILLING ttETHO0 HOLLOU Slwl AUXRS 

bE4TKR SUNY 
GCOLffiIST J E. ZItWUUiAN 

TOIN OCPIH 15.0’ bgs 

CIEHTISI : L.H. JWNSON 
IEQn - 
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SILTY SIWJ: Fine groaned, trace root noteriol at surface, 
trace to little cloy, dot-k brown/brown/light brown/ 

1 v&t gmy. danp. very loose/loose/medium ckrae 

. . 

SILTY CUT. trace fsne groinccl sand. light &oy, damp. 
stlFF 

SILTY Sl+tdo F‘lne Qroaned, light gray, domp to wet, 

mcdtum dense 

Bor7otl OF gOREHaLE 0 15.0’ 
NOTES. : 

11 Gtamdmter encountered ot 14.Q' durang dr~ll,ng 

.- 



BOREHOLE NWBER: 

BAKER TEST BORING LOG BO-IIA-SE01 
Sl+xl I Gf- 1 

I 
f’AO.kxl NUtrim 62470-275 

fROXCI NAt!E SIIE 80 - PARMISE POINI G&F COURSC tMINlEWCE AREA 

LOChlION 
WILLING CCWclNI: 
RIG TYPC & WtEWl 
LNtlLLlNG MTWJ: 

nCB CM LEJfME, NC 
HANOIN-NUER INC 
AIV 
HDCLOU SlErl mEERG 

I 
IEATHR. . SIJWY 
GfoLD3IsT~ J.E. ZZtlKWAN 

ENV. SIXENlIST: n.r. DfJoHv 
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GROIJKI SURFACE ELEVAI ION 14.73' nsl 
lOTAL OEPlH IS 0’ bga 

I DESCRIPTION 
SILTY WO: fare growed, trots coarse grovel ond 

root material at surface, trace cloy, dork brown/ 

brow, damp, very loose to ned~un darer 

SILlY CLAY- trace fini= groined sand, bro*cn/laght gray 
/Iught broun, donp to moist, medium stiff 

, 

lo’ to 11’ Wl fine yuired, ifox to little cloy 

SILlY SAND: Fine groined, light gcoy. noast to wet. loose 

I ROTlOH CIF gOREH0LE 0 15.0 

NOTES 

I I Groundwoter encountered at 14 Cl’ dur ~ng drl I I arq 
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BOAEHOLE t8uKKfi: 
BAKER TEST BORING LOG E10-t%+S%O2 SHfEI. I a- 1 

PROJECI NUIBER bZ470-i-74 
lu0xc1 NAtK SllE 80 - PARMISE F’OINI GG4F CUWSf MINIEWCE MEA GROUN) SURFACE fLEV6lION. 15.32’ WI 
LOCATION HCE CAW LEJEWE, NC IOIAL OEPIH 15.0’ bga 
[IRILLING CaPlwY t4AROIN-NUGfR. INC. 
RIG TYPE 6 NlWIER AlV 
LRILLING MtTHCXl HOLLOU srnl NClEfis 
hEAl+CER SUWY 
GEOLffiISl J C ZIllOIXBAN 
ENV SCIENIIS: : IlK OEJ0i-N 
MlE BEGUN 11/l/94 OATE cotiFl.EIEO: 11/l/91 

trace clay, dark brow/bronn, 

medlun dense 

very loose to 

Groundrater encountered at 14 0’ during drl llii-g 



BOREHOLE NLIIBER 

BAKER TEST BORING LOG SQ-t-VI-SBQ3 
SKET 1 of 1 

PRO.ECI NUrrQR 62970-27~ 
PROJECI NAK SITE 80 - PARMISE POlNI GOLF UlJRSf )Y)INTENANCE AFlEA GROUNI SURFACE ELEVAIION 14.97’ stat 

LOCRIION ncB CAIV LEJEu4c NC IOlhL MPlH 15 0’ bp 

WlILLlNG COWhNY liANlIN-tUJBER. INC. 
RIG TYPE 6 tamm: CITY 

ORILLING Hmux: lilxm4 STEri AlIxll-3 
KATNA sum-l 
6EoLm1s1: J.E. ZUlKRMN 
ENV SCIENTIST: tl.K. OEJOW 
WlE awJN llN94 MTE mwLElEO: lwY9-4 

trace cloy, dark brown/brown, damp, very loose to 
medium dense 



BAKER 
BOREHOLE Numm : 

TEST BORING LOG 80-MA-S804 

SHE1 1 OF- 1 

PFUUCI NUMEA b24M-27-l 
mo.Kc1 NnK- SITE SO - PAFMISE WIN1 ULF CllUfG MlNlWWCC AREA GROUN) SuRfAcE ELEVATION. 15.14’ 161 

LOChlION tcs cw Ltxw. NC TOlhL OEPlH: 15.0’ bgs 

OfuLLING CownNY MROIN-MBER. INC. 
RIG TYM 1 NUMBER AlV 

LRILLING HCTHCO NoLLoN Swl nllxm 

LEEAMR: SutuY 
GEoLoGISl~ J.C ZIMRllrw 

CNV. SCIENTISl: n.K OEmti 

. . 

Grouclduoter encountered at 14.0: during drillrng. 



BAKER 
f3OREHOLf NUlOER 

TEST BORING LOG SO-OA-SBOl 

SKEI- 1 OF, 1 

1 
I’ROXCI NurKR 
PROXCI talc E: 
LOChlION 
IRILLING CDrpfWl: 
RIG TYPE t t#urm7. 
ORIUING IlETliOt- 

UEAMR 
noLffi1s1 
ENV SCIENrISl : 

62470-274 
SIlE 80 - PM&WISE mIN1 WLF COWS l9hINlElbWM AflEA SWUM) SURFACE ELEVAIIOh 17 47’ WEI I 
NCG CM9 LEJEUNE, NC 

tMfWIN-UUGfR INC. 
ClIY 
WInLOu Slnl AUXRS 
slmt4Y 
J.E ZIf9fUXW 
L.H. JouNsw 

IOlhL OEflH 17 0’ bgs 
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SILlY SAND: fine groined, trace wood at surface, 

trace to I i tt le clay, dork brown/brcum, damp, 
vet-y loose to medam dense 

SILTY CLAY trace fine grained eon& light gray, 

donp. stiff 

i . 

SAND: fine gralned, trace silt, light brownlllght gray. 

dortp to net, medIm dense 

::: 
::: :. 

; 
BClTlfltl Of BOREliOLE 0 17.0’ 
NOTES. 

1) Grpundwoter encountered ot t5.5’ during drllltng 
.- 
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BAKER 
BOREHME NUKIER 

TEST BORING LOG m-QA-SBQZ 
SHEET I OF: I 

PROJECI r4umm bz47I-P274 
PRorcr NAtc SIK 90 - PARADISE POINT GCU COWS MlNlEtW4CE AREA GROUH) S”RfACC ELEVAIION. 16 85’ meI 

LOCATION rur, CAW LfJfwE. NC TOTnL OEPlH 17.0’ bgs 

rnILLIN6 CDIPNFI- iMKlIN-HUGfR INC. 
RIG TYPE 8 WX3ER AlV 
ORILLING nETHO HOLLOU SIEH Auwis 

UEAll+ZR SIJWY 

GEoLotIsl : J.E. ZIwRllAN 

ENV. SCIENW3 : L.H JOINSON 

trace fine grained eond, brown, damp, 

11 Groundwoter encountered ot 15 5’ 



BOREHOLE NUIBER. 

BAKER Tidf @t)RIbiG LOG 80-CIA-a303 
SNEET: 1 OF. 1 

PRO.EcT NutEra: 62470-274 
PROJECT NAK: SITE 80 - PARMISE POINl G&F COUFS MINTENMCE cIfC+ 
LOCATION : ICE MM= LEJEVIE, NC 

6NOlJN SURFACCE ELEVATION. 16.73' nsl 
TOTAL DEPTH: 17.0' bgs 

mILLINGalw~Y: tWDIN-HUBER, INC. 
RIG 1YPE L NJtlBER’ ATV 
IRIUING flETHOD: HULLON SEtI nlmT6 
UXTHER : m 
6fOLotIST : 
ENV. SIXNIIST’: 

:Wti: - 
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SILTY SAND: fins grained, trace wood at surface, 
trace to little clay, dark brawn/brawn, damp. 
very loose/medium dense 

1 to 7.5’ SIllI MT: tmx fire yaid sad 
SAND: fine grained, trace silt, light brown/light gmy, 

damp to net, madium dense 

/ 

NOTES : 
II Groundwater cncauntersd at 15.5’ during drilling. 
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6uRoioLE NulBER: 
BAKER TEST BORING LOG 80-OA-SW34 

MEI: I OF: I 

fROXC1 NllMER 62470-27-l 
fWOJECI NOtIE. SlrE 80 - PAWIOISE POINT cat CfJuRsf MINTENANCE ARE6 SROUNI SlJRFtYX ELEVATION: 17.99’ msl 
LOCATION: ttC8 CAtP LEJEME, NC TOTAL LwlH: 15.0’ bqa 
ORlLLlNG CaplwY HAROIN-W6ER. INC. 
RIG TYPE 6 NUWEA. AIV 
WILLING liETtiLl3 HOLLOU s7tIl AisERS 
UEAVENR: !WNY 
GEMoGIsl tlK. DEJOW 
ENV. SCIENrISl n.0. stllIH 

1 l/4/94 MrE omPLElEo: u/4/9( 

dot-k brawn, moist 

broun/cx-onge, damp, stiff 

mediun dense to dense . . 



; 
BOREHOLE NUlKR 

BAKER TEST BORING LOG 80-OA-SBOS 

SKET I OF 1 

f’Ro.ECI NWBER. 6X70-27-t 
PRO.ECI NMZ: SITE 80 - MRN)ISE PUN1 GOLF COURQ tMIN1ENtW.X hf83 

LOIXTION m  lxw LEXWE, NC 
OGlUING CorPNJY: HAROIN-HIEER. INC 
RIG TYPE L Wt6CR: AlV 
oR1uiNG KTHoo: laxLou Swl AUGERS 
KA1.R GWUY 
umoGIsl~ U.K. OEKJM 

XENlIS7 : n.0. SlIlH 
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GfEtllNl SURFACC ELEVATION 16.76’ ml 
TOTAL DEPTH. IS 0’ bgs 

DESCRIPTION 
1:: 
::: SAND. fine groaned, trace silt, gray. damp 
.:. 

SILT zbome cloy. trc~ce. f a ne groi ned wand, b-wn, damp 

‘.L. SAND: Fine groaned, tmce to I tttla 51 it. trace cloy. g’oy, 
.:: 
:: medlun dense 
:: 

damp to met. 
:. 
::._ 
::. 
.:,. 
1:;: 

._ 
:. 
.:._ 
‘.‘. ..‘. ..‘. 

:.:. 

RCtTll-111 L-F BOREHOLE o 15.0’ 

NOW5 
- 

11 Groundwater encountered at 14.0’ during dra lling 
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BAKER KREHOLE NUlEER 

TEST BORING LOG Em-On-S806 
slar 1 a 1 

PROJEC 1 NWER 62470-n-l 
rl3o.Ecr NAttf SITE GO - PARAOISE FllINl KLF CDLO7!X MlN7EWNCE AS3 Ijrwta mbwf ELEVArION 16.47’ 41 
LowIoN MO C.-M’ LEXWE, NC TOlhL OEPlH. 15.0’ bgs 
GRILLING CmfWY. HAfQIN-HUGfR. INC 
RIG rwc s ~mm AlV 
LWILLING HETHCQ 
UEhrHR 
GfoLffiISl 
MV. sCIENrISI 
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DESCRIPTION 
SILT: trocc cloy and roots, dark bronn. damp 

SLLTY CLAY trace f’~n groinad sand, brocmlwonge, damp, 
stiFf 

CLAYEY SILT: trace fnne grotned sand, trace roots, 
browQorange. medium st;ff 

SAND fine groIned, some to ti-0cr si~t, 0~~0~~0~01 

trace cloy, brown/nronye/groy/bufF, damp to wet. 
medium dense 

8DTTOtl OF EOREHoLE Q 15 0’ 

NOTES : f 

1 I Groundwoter encountered ot 13.0’. dur i rig dr I I i 1 ng 
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DO 



BAKER 
BoR(HoLENvIBER: 

TEST BORING LOG 0a-srl-s0Q1 
SlEfT: I a: 1 

mo.ECl NutlEwt: 62l70-27-l 
PROJXI NM’ SIK so - PARKIISE POINT GOLF CWilSEtMINlf~~ Gla3wa Glmmcf ELEVATIGN: 23.05' rl 
LOCnTION. fm clvp LCJEWE, NC TOTK ofP7H: 1.0' cs 
ORILLING cuPlwf: - 
RIG TYPE 1 HICBER: - 
cfi1u1NG lifTnal: HAM nuxffi 
LE~MX: suuu 
GtXLotIS~: E.J. KLEIHVIW- 
ENV. SCIENfIS~: n.0. SlITH 



BAKER 
8OfCliUl4lNKR: 

TEST BORING LOG 80-Stl-SE02 SEfl: 1 w-8 1 
PROJECT N”WfR. 62470-27~ 
PROJfCT NAtIf: SITE SO - PARMISC POINT S&F WUFG MINlCIW(CE AREA 
LOCATIONS NcGcnwl.f.lfuT. NC 

fJmlw suwKTELcv~TIc+4: 25.07' WI 

OttIUING CaPfwY~ - 
row DEPTH: 6.0' bga 

RIG TYPE L NJmEA: - 

a3IlLINf ttt3m: llfwo nuxRs 
IEAwfEA: SlJtwl 
QOLotISl: E.J. *LEINWJt- 

ENV. SCIENIISI: n.0. snIlH 
MIE BEaM: 11#94 OAK aNm.fIal: 
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BAKER 
KKHOLE liulm: 

TEST BORING LOG 80-St+5803 SlEtxJ I a-: I 
m.Ec1 IuJmER: bZrn-274 PRo.Ec1 NM: SII’E SO - PARMIL POINT OC4F COURSE MINTEtbWCE NM 
LC2CMIIoN: ~mwl.wflNE, NC 

smlncl SJRfKx ELCVATIGN: 23.41’ rl 
TOTAl. KPW: 

m1I.LIm lxJlww: - 
1.0’ bga 

RIQTVPC~HYBEA: - 
mun4otiwm: WMxjERs 
UENIER: snw 
sm.oGIsT : E.J. KtLIHM 
ENV SCIENTIST : fl.0. slalH 



.F-- 

;- 

8oRMocENu(BER: 
BAKER TEST BORING LOG 80-5t+5804 

SKET: 1 a: 1 

CRJLLING CGft=WY: - 
RIG TYPE g twlsa: - 

ORIUING JKTHm: NnNJ Rums 
KATHR: SuNa 

25m 

z*al 

t3m 

2Eol 

ZI-m 

LOG 
.S 

IS1 : Ed. KLfIW 
CIENTIST i n.0. WITH 
ESW: 

1.0 5 

1.0 -. 

2.0 -. 

1.0 -. 

40 -. 

5.0 -' 

6.0 -. 

7.0 -. 

1.0 -. 

9.0 -. 

lo.0 -. 

11.0 -. 

l20 

130 -’ 

11.0 -. 

Is.0 -’ 

lb.0 -. 

17.0 -. 

M.0 -’ 

I¶.0 -. 

a.0 -. 

21.0 -. 

z.0 -’ 

no -’ 

a.0 -. 

250 -’ 

a0 -’ 

27.0 -’ 

280 -’ 

CD: - 

pm 
ItQtll 

rimma SJflFux ELcvATIoN: 26.39’ rl 
TOTAL OCPTH: 1.0’ bgo 

SILTY SAND: fine grainad. brown/tan. da+ loose (fill1 

BOTTOII Cf BOREt0LE 0 1.0' 
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BAKER 
@xEnaLE t4Lnm: 

TEST BORING LOG 8Q-St+s0QS 
SfET: 1 OF: 1 

moxcr NumER: 62470-279 
moxcl NM: SIlE 80 - PAlWISE POINT GUS COUFISE MINYEtWNCE MiEh mouNl SuRfAcE ELcvATIGN~ 24.47’ rl 

LOCATION nca cnw LEXUK. NC TOTK DEPTH: 1.0’ bge 

OR ICLING Ccwrr(Y - 
RIGlY’PE2NXBER: - 
oRIll.ING tlcTHa3 NAKI AUiERs 

KAMR: SUWY 
2ulLcmST : E.J. KLEIW 
ENV. SCI2NlISY: n.0. SmlN 



BoKHoLE NlrlufR: 
BAKER TEST BORING LOG SO-St+SW36 

SIEET: 1 a: 1 

PROjECl NltfHfl: czl70-2w 
PRO.bXI NW: SITE 80 - PARMISE POINl GILI' COURSE MINlEWCE ARE4 6iwm slm-ACE ELEVATION: 21.55' a.1 
LLhXTION IC8 CAtP LEJCINE, NC TOTAL OEPTN: 6.0' bgs 
u?ILLING cmPww: - 
RIG TYPfI  bt&?aR: - 
ORlUlNG HETNOO: NMclnuxffi 
KhTH3l: SMY 
SmLoxs1: E.J. KLEINauf 
ENV. !XIENrIST: n.0. SUM 

om/tm damp. loose Will1 



BAKER 
sJfm0l.E lodlmt: 

TEST BORING LOG 80-St-l-SBO? 
!afxr: 1 OF: 1 

PRnm3 NutsfR: 62470-274 

~~~~LLING wtm HAHIMGERS 
UEClMR: SWWT 
QaotIsl: E.J. Kl.EIW 
WY. SCIENTIST : N.D. StlllH 

Pm 

tm 

km 

tm 

tm 

km 

rm 

km 

tat 

tm 

:m 

-03 

rm 

m 

q 

I 

B 

n 

0 

0 

0 

0 

BNtN: 

i 2. 1 

&O 
Id ui 
2.0 -’ 
30 -’ 
9.0 -. 
5.0 -. 
6.0 -. 
r.a -. 
I.0 -. 
t.0 -: 
9.6 -. 
1.a -’ 
2.0 
3.0 -. 
4.P -’ 
Sd -. 
L-0 -. 
t.a -. 

IO -. 

to “’ 

I.0 -- 

1.0 

:.a -. 

I.0 -. 

I.0 -’ 

d -’ 

.a -’ 

a -’ 

.a - 

0 - 

c 

ii 

c SILTY !+xNCI: fine groined, browdton, damp, IOOSS (fill) 

BOlTOtt (Y B0REHOLf 0 1.0’ 

,  ’ 

14 

2.0 

1.0 

4.0 

5.0 

6.0 

1.0 

9.0 

9.0 

IO.0 

Il.0 

12.0 

U.0 

n.0 

6.0 

6.0 

1.0 

0.0 

9.0 

0.0 

1.D 

E.0 

t.0 

I.0 . 

i.0 * 

LO - 

'LO . 

.o - 



BOREHOLE NUSER: 

BAKER TEST BORING LOG 0cw3tl-s000 
SKEl: I OF: 1 

Pl3OJECl NumER: 62470-27~ 
PRO&Xl NM: SITE SO - PARWISE POINT GGLF COURSf MINTENANCE AllEA 
LWATION: MCS CAfl’iEXUE, NC 

GRILLING CfJW(wY: - 
RIG TYPE I tJJltER: - 
ORIUING nmtm: IiANInuxRs 
KATHR. SWWT 
uoLoGIsY : E.J. KLCINUW 
LNV. SCIENTIST: n 

E 
B 

0.0 

3.0 

4.0 

5.0 

b.0 

1.0 

0.0 

9.0 

IO.0 

Il.0 

U.0 

13.0 

11.0 

Is.0 

lb.0 

17.0 

Il.0 

19.0 

20.0 

a.0 

a.0 

23.0 

Zl.0 

ZIO 

a.0 

no 

aS0 
- 

Gfuwa WirAls fLEvATIGN: 21.91' rl 
TOTAL GCPYH: 1.0' bga 

‘J/94 

OESCRIPTION 
SIL7Y MNO: fine Qr0inc.d. brokudtorb damp, loose Ifi I I) 

BoTlOn ff BORWME 0 1.0' 

: 

.-- 

.- 

- 

h 
- 

I.0 

1.0 

2.0 

1.8 

4.0 

5.0 

6.0 

1.0 

1.0 

$0 

lO.0 

Il.0 

12.0 

I3.D 

Ii.8 

a.0 

lb.0 

n.0 

IO.0 

19.0 

ID.0 

7.l.e 

0.0 

23.0 

24.0 

t5.0 

SO 

27.0 

19.0 
- 



I 

, 

'I 

7 

-4 

-3 

-2 

-1 

-0 

-1 

-2 

-3, 

-4 

-5 

-6 

BAKER TEST BORING LOG 

PRO.ECl NlAE.av 62’17o-tl~ 
PROJECT NAK: SIIE 80 - PN(MIsE POINI GUF COURSE MINIEHHJQ AREA 
LOCAllOU: ncBc4wPLmauc, UC 
OFilLLINC CUl’AUY: - 
RIG TYPE Ifwmm?: - 
WILLING timioo: HAHIAUXRS 
~m43r: SlIwY 
GEoLotIST~ E.J. KLEIWAW 
CUY. ScKENrIJr: n.0. SturN 

EfJWKELm: 
80-SM-5809 

SJECT: 1 (1:: 1 

6RMM) samwdx afvmok 22.12’ rl 
row mwi: 1.0’ bg¶ 



- 19, 

- 1,. 

- It 

- 15 

- 1+ 

- I3 

- It 

- 1% 

-93 

- Of 

-7f 

- 65 

-51 

- 9s 

- 3-l 

-24 

- 13 

- as 

- Ii 

- 21 

- Ii 

- 4, 

- 51 

- b< 

- 7- 

BoRMolE NuwR: 
BAKER TEST BORING LOG 80-Sft-5810 

SbEEl~ I of: 1 

PRO&XI NUtBtX; 62470-274 
PROJECT NM- SITE SO - PNWXSE POINT GOLF COURSE MINTEWNM M4% Gftma SuRfa ELEVATIMI: 20.53 rl 

LOCATION. NC8 cnw Lfxwf, NC TOW. OEPIH: 1.0' bge 

ORlLLIrn txtlw4NI: - 
RIG TYPE L twtem: - 
DRILLING HfTHOO. NnNlnlGERs 
KnrliEfA SLWY 
EEocffiIST : E.J. KLEINW~I~ 
ENV. SCIENTISI: il.0. snI7H 

m 

m 

m 

m 

m 

a 

m 

m 

al 

00 

m 

a 

0 

n 

8 

n 

n 

a 

a 

n 

30 

II 

a 

A0 

m 

m 

PI 

00 

- 

EUJN. 

00 

1.0 

2.0 -’ 

3.0 -. 

9.0 -. 

5.0 -. 

6.0 -. 

7.0 -' 

80 -. 

9.0 -. 

MO -. 

11.0 -. 

It.0 -' 

13.0 -0 

19.0 -. 

Is.0 -- 

Ii0 -i 

Il.0 -' 

lo.0 -. 

19.0 -' 

37.0 -. 

n.0 -. 

220 -. 

210 -' 

730 -. 

no -' 

a0 -. 

no -' 

zoo -' - 

co: - 
pm 
lF9w DESCRIPTION 

SILTY SAND: Fine groin& brow/tan damp, loo% (fi I I) 

BOTiON OF SoRfmLE 0 1.0’ 

. 
. . _ . 

f 

.- 

- 

ii 
- 

I.0 

J 

..O 

I.0 

1.0 

i.8 

I.0 

I.0 

I.0 

I.0 

IO.0 

U.0 

U.0 

II.0 

14.0 

IS.0 

lb.0 

IT.8 

lo.0 

19.0 

EJ.0 

Il.0 

t?.O 

0.0 

24.0 

IS.0 

a.0 

n.0 

03.0 
- 



BAKER 
fKN7EHOE NUIBER : 

WELL CONSTRUCTION LOG 6D-Mu03Iw 

SHEEl: 1 OF 3 

PROXCT NUISEA 62470-274 SROUN3 SURFACE ELEVATION. 14 41' ml 
PROJECT NAK. sxrf so - ~~w0xsE mINr GOLF c.auRsE MINTWMX ARcA TOP CF CASIrn ELEVATION: 16.98’ msl 

LOCATION . ItCB CAM’ LEJEUNE, NC KLL DETAILS It-T) 
UULLING COWANY HAROIN-HLMR, INL. sTIauJP~ 3.0 
RIG TYPE 6 Mlll33 HOBILE B-80 INNER c4sIffi (10”1.0. I 9.5 
ORILLING IlETHOD: IWO ROTARY LENGlW OF RISER WI.0.l: 51.0 

UEATHEA : SUHJY. NOT, HuiIO 
LENGTH ff SCREW IZ‘I.0.I: 15.0 
TliICKNtX.ff GROUT 52.0 

GEOLMjIST J E. ZIMEfUlAN THICKMSG ff SEAL: 2.0 
ENV. SCIENTIST- L H. JWNSOW TMIMNEGS OF SAND PAM: 1s 0 

trace root noterial at surface, 
daap, very loose/medium dense (fl 

medium stiff 

medium dense/dense/very dense/loose 





I BAKER 

-t+m 

-4F:m 

-43ml 

- 5tal 

-52-m 

-53m 

- s+w 

-55m 

-%%I 

-5iYm 

-53Rl 

-6%w 

- ctm 

-ce-W 

- 63W 

r 6+w 

_ 65W 

-66-W 

_ 6-tW 

90.0 - 

51 .o -. 

52.0 -- 

53.0 -. 

no -. 

s.0 -. 

Lb.0 -. 

570 -. 

BP -. 

590 -. 

a0 -. 

20 -. 

np -. 

il.0 -. 

I40 -. 

50 -. 

50 

JO -’ 

a0 -. 

630 -. 

70.0 -. 

a.0 -. 

no -. 

no -. 

no -’ 

750 -’ 

itO 

RO 

780 

79.0 

i 

ma 

El 0 

BZO 

BoRWOLf tiuulER 

WELL CONSTRUCTION LOG SO-tlW0311.1 
sKEr: II OF; 3 

DESCRIPTION 
ScWl: Fine groined, little to trace silt, 

light gray/light brown. donp to wet, 
medlun dense/dense/very dense/loose 

SANO: fine groined, trace silt, trace 
shell fmgnents, light groyish green, wet, 

mediun dense/dense/vsy dense 

. 

E?oorron OF BOREHOLE 72.5’ 
NOTES: 

1) Grarndvoter encountered e 14 .O’ 
during drilling. 

3.0 - 

51.0 -. 

3.0 -. 

53.0 -. 

3.0 -. 

3.0 -. 

56.0 -- 

57.0 -. 

1.0 -’ 

59.9 -. 

60.0 -. 

61.0 -. 

62.0 -. 

63.0 -. 

64.0 -’ 

65.0 -. 

66.0 -. 

67.0 -’ 

68.0 -. 

64.0 -. 

70.0 -’ 

~71.0 -. 

72.0 -- 

no -. 

74.0 -. 

75.0 -’ 

x.0 -. 

71.0 -’ 

70.0 -. 

73.0 -. 

80.0 -. 

El.0 -. 

82.0 -. 



I 

BAKER 
BOREHOLE NUlBER : 

WELL CONSTRUCTION LOG 80-PlUO4 

SKEI 1 of 2 

PROJECT NIJIEER 62470-274 
PROJECT NAK: SIK 80 - PARMIbX POINI GU.f CWRSE ~HlNlENhNCC OREA tROlN0 SURfACE ELEY~TION: 13 70' m61 
LOChlION: NC9 CAM' LEXliNE, NC 
WILLING CCH'?NT: NI?KIIN-~OJ~E~~. INC 
RIG TYPE I MMER: 1RU.X RIG 
LnILLING fuxiOc. AUGERS 
El4rKR. SutNr. lax. Mm10 
GEoL03s1: J.E. ZIllXRWN 
ENV. SCIENTIST: L.H. JfxtEaN 
CIA1 

JFrn 

am 

am 

Itm 

em 

em 

u-m 

ibm 

9m 

060 

Em 

bz0.l 

s%.l 

em 

3m 

zis 

1-t-a 

04l 

1m 

tiiu 

3m 

4-00 

s-00 

b%l 

7-m 

om 

9-m 

IKOI 

3EGlJl - 

E 

8 

4.0 

3.0 

2.0 

1.0 

0.0 

1.0 

2.0 

30 

i0 

5.0 

6.0 

70 

0.0 

90 

10.0 

11.0 

UO 

13 0 

I4 0 

IS 0 

lb 0 

11.0 

JO 0 

19 0 

200 

730 

no 

na 

2iO 
- 

I 
3 
5 
7 

/ 
1 

8 
1 

6 
10 

1 

4 
5 

6 

3 
3 

3 

6 
8 

I 1 
‘4 

4 4 
1 
8 

x) 
I 

1 
I8 

I5 
1 

IO 
I2 

19 
1 

I 
13 
19 

1 

6 

6 

lC+' Of PVC ChSING ELEVATION: 16.07' WI 

IJELL OET~ILS If11 

sTIcxuP: 2.5 
. LwGlH of RIsm lZ‘I.O., : 11.5 

~NtTH Of SCREN 12'1.0.~: 15.0 
THIMHESS a GRouT: 
TMIMNEs+ff SEAL: 

11cv94 
lHIa(KSSa~PM(: 

)I OESCRIPTIDN 

SILTY SANO: fine groined, trace OF root material 

at SW-face, trace to little clay, dot-k brown/brown, 

damp. very loose to medium denee 

nd. brown - SILTY CLAY: trace fine groined eo _ 
damp. stiff 

_ 

SILTY SAND: fine groined. little cloy, brown/ 

1 ight g-v. moist to wet, medium dew/loose 

SrtNO. f’ine to medium gra#ned, trace ellt, 

brown/light gray/light brown, wet, dense/ 

medtum dense/loose 

1.0 

2.0 

I.0 

LO 

1.0 

!.O 

I.0 

1.0 

i.0 

LO 

f.0 

1.0 

I.0 

10.0 

il .o 

Lt.0 

13.0 

Jq.0 

15.0 

lb.0 

I1 .o 

IO 0 

19.0 

20.0 

a.0 

220 

730 

21 0 



iul aa -7 
is.0 -. 

ISa 

DO -. 
I-m 

a.0 -’ 
I* 

zl.0 -. *a 

km 
a.0 -. 
24.0 -. ml 

toil z7o 

+m a0 -. 

-. 
WI 

a.0 

.I..... .' .:; SiWO: fine groined, trace silt. light brown, wet, 
a.0 T :..:; :;;; : :: : ._.: 

s-12 5s 7 13 

;:;,. mediun dense to loose 
:::: a.0 -. 
:..:: 

I.0 0.2 0.3 19 iiiiiiij :::; a.0 -. 
I7 

:.:.:.:. ;_.:: :..:: 
5l :..:: :..;; :::.. 23.0 

s-13 $ I.! 0.1 0.1 10 $$ :..:: a0 -. :: :::::: 
12 :..:: :::: ’ :::: :..:.. a.0 -. 

:::: 
S-14 B 6 1.1 3 0.1 0.1 ;j$$ :..:: as.0 -. :..:: 

3 
::;:, ::;:. ::::. -. BOTlOn of 9oRElioLE - 27.0 0 27.0’ 

NOTES. 
II Ground~oter encountered 0 13.5’ duriog CA-ill+ 

1.0 -’ 

a.0 -. 

-. 
b-m 

30.0 30.0 -. 

-. Frn uo 11.0 -. 

-. 
km 

P.0 P.0 -. 

310 -. 
km 33.0 -. 

a.0 -. 
m  . a.0 -. 

~ . 
tm 

3.0 -. 35.0 

Jbo -. 
km 36.0 -. 

FW 
no -. 37.0 -’ 

380 -. 
tm 39.0 -. 

5m 390 33.0 -. 

Q.0 -. 
km Q.0 -. 

-. 
Fal 

u.0 I u.0 -. 

bm 
Q.0 -’ CT.0 -. 

9-m O0 0.0 -- 

tm *O ll.0 -. - 

tm bo 8.0 -. 

-. 
cm 

80 80 -. ._ 

40 -. 
tm 47.0 -. 

8.0 -. 
tm 8.0 

80 -- 
ral 8.0 -’ 

.rn 
so -’ So.0 -- 

510 -. 
LOO 51.0 -’ 

20 -. .m sz.0 -. 



BAKER 
EUREHOLE NUiBEA 

WELL CONSTRUCTION LOG 0O-l-ll.Kl5 
Sttxl: I of 2 

PROJECT NU(BER’ 62470-27-l 
PROJXI NAK sIrc so - PMIMISC POINI GGLF CCWISE MINlE,WKX AREA 
LochrIai~ 

GtWUN‘l SURFACE ELEV‘,TION: 16.22' ~1 
ncs CMP LEXLNE. NC 

GRILLING COrlPrr(Y~ 
w of pvc ChsING ELEVATlON: 18.54 d 

HAfUXN-HUGEFl. INC 
RIG TYPE a MJEER. 1RK.X RIG . DELL ocrfws IFTI 
GRILLING fimiOLl: AUGERS SlIMUP: 2.5 
UEATKR sum. Her. tan10 LENGTH-OF RISER 12’1.0.1 : 12.0 
GcOLffiISl J.E. ZUWKRMN 

LENGTH IF SCREEN 12”I.n.): IS.0 

ENY SCIENrISl: LH. XHNsm 
rwmwss ff uaur: 8.0 

~rHIcKKSSff Sal: 
MlE SE&UN. 

2.0 
II/-v94 MTE cowLEIE0: IMIMMSS OF SW40 PACK: 17.0 

vu-y looee to led 

medium dense 



.BAKER 

a.0 - 

zl.0 -. 

a.0 -. 

a.0 -. 

29.0 -. 

a.0 -. 

B.0 -. 

cl.0 -. 

73.0 j 

Lg.0 -. 

a.0 -. 

8.0 -- 

ml -- 

0.0 -. 

If.0 -. 

6.0 -: 

6.0 -. 

1.0 -. 

0.0 -. 

9.0 -. 

0.0 -' 

1.0 -. 

t.0 -. 

1.0 -. 

1.0 -. 

i.0 -- 

i.0 -. 

‘-0 -. 

1.0 -. 

I.0 -. 

.o -. 

4 -. 

.o -. 
L 

4 
5 
8 

2 
4 
5 

I 
5 
8 

; 
!: 
& 

i 

1.; 

1.1 

1.: 

WELL CONSTRUCTION LOG 
WKliOLE NUlKR: 

eo-nLJo5 
SKEl: z 

I 

w: 2 

DESCRIPTION 
- 

GANo: fine grainsd trace silt, brown/light gay, 
a.0 

damp to net, medi urn dense 
a.0 -. 

22.0 -. 

a.0 -. 
ShNO: fine grained, tracs’to little silt, trace cla) 
I ighi gray, wt. 

f .  
I oose/med ium dense 

21.0 -* 

a.0 -. 

26.0 . 

27.0 -- 

BOTTOII OF BOREHOLE 0 27.5’ 
90.0 -- 

NOTES : 
1) Groundwater encountered Q 14’ during drilling 

a.0 -. 

30.0 -. 

1.0 -. 

31.0 -. 

33.0 -. 

Pl.0 



BAKER 
BDREHOLE tJUlflER : 

WELL CONSTRUCTION LOG SO-MU06 

SIEET. 1 OF 2 

PROJECT NUtlBf37 62470-27-l 
R\O.ECT NME: SIK SO - PARADlSE FUINl GOLF CDllRSE MINlEHlWCE AtEA 
LOCATION 

GRLXNO WiFACf ELEVATION- 17.06’ msl 
IICG CAN!’ LEJfVNE, NC 

mILLING COtPlwY: MROIN-HUGER. INC 
104’ OF PVC CASING ELEVAYION: 19.42’ ,,s, 

RIG TYPE t wmm:  YRUX RIG UELL OEYAILS (FTI 

C~~ILLING mm03 AUGERS !310(uP: 2.5 
UEAMR : SJWY. HOT. HUIIO LENGTH OF RISER C'I.D.,: 11.0 

GmLoGIsl' n.u ck.nxw 
LENGlH CF SCREEN (2'1.0.1: 15.0 

ENV SCIENTISI- n.0 SMIIH 
niIo(Nfss of SRaur: 7.0 

MIE SEGUN 
rHIMMss OF SEnLc 2.0 

1 l/5/94 OArE CmPLErED 11rwv4 lHI(XNf6s OF SW0 PACK: 18.0 

: trace to some clay, dork brawn/ gray, donp, 

orange/bcoun/groy. ue medium dense to dense 



. 

BAKER 

1 1 

j  j  

I I 

1 1 

I I 

I I 

lb lb 

13 13 

ilt ilt 

ztm ztm 

tpm tpm 

nm nm 

ztm ztm 

zsm zsm 

zkm zkm 

z+rn z+rn 

ZRm ZRm 

am am 

Jrem Jrem 

3tm 3tm 

nm nm 

33-m 33-m 

wm w m  

rrrn rrrn 

200 

a0 

22.0 

a.0 

a.0 

a.o 

zb.0 

no 

280 

a0 

n.0 

II a 

1.0 

a.0 

n.0 

1.0 

,a 

‘(I 

a . 

330 . 

Q.0 . 

v.0 - 

QO - 

00 - 

uo - 

60 

SO 

RQ 

no 

1 

8.0 

00 

IO 

20 

:  

‘ 

f  

7 

‘ . I .  
: :  
:  

. : . ,  

: : : :  

‘.‘_ 
: : : :  

‘.._ 

: : : :  

‘.‘. 
: : . :  
: : ,  
,‘.‘, 

, : : : :  

: : : ;  

. : .  

: : : :  

: : : :  

‘_‘. 
y.1.  

: :  
: :  
: :  
: :  

: i : .  

. : .  

. : .  

..‘_ 
‘.‘_ 
‘.‘_ 
: . I _  
: :  
& 

DESCRIPTION 
SAN0 fine to medium gained, sane to little silt, 
oronge&roun/groy, net. mcd:um dense to’dense 

BOTlOfi OF BCIREHOLE 0 27.5’ 
NOTES 

.-’ 

1. 

a.0 - 

zl.0 -’ 

22.0 -. 

a.0 -. 

n.0 -. 

a.0 -. 

as.0 -- 

n.0 -’ 

28.0 -. 

23.0 

x1.0 -. 

11.0 -. 

P.0 -. 

D.0 -- 

1.0 -. 

i.0 -w 

8.0 -. 

'.O -. 

.o -. 

l3.0 -. 

0.0 -. 

Ii.0 -. 

It.0 

0.0 -. 
. 

n.0 -:, 

5.0 1 



BAKER 6UREHOLE NUlBER : 
I-JELL CONSTRUCTION LOG 80-MU07 . 

SIEET: 1 OF 2 

PROJfCl NU~R. bFl?O-279 
PROXCI NAK SITE eo - f'ARhOISX POINl GOLF COURSE IiAINlEIYYIM #tEA tRm SURFACf ELEVhTION: 
LOCATION 16.21' eel 

MCB ChW LEXME, NC 
DRILLING COWftNY. 

TOP Of PVC WIN6 ELEVI)TION: 18.49’ ,,=a, 
tWQIN-HUBER INC. 

RIG TYPE 8 MJHER. IRID RIG IUL OfxAILS (FT) 
WILLING METHW: AUGERS STICXUP : 2.5 
ImTHR~ SUNY. HOT. HUIIO LEffiTH ff RISfFi (irI.0.l: 12.5 
6mLoGIsT~ J E. ZItWEFUIkN LENGlH ff WKEN (2-1.0. I : 

lwMHEss a 6RouT: 
15.0 

ENV. SCICNTIST L.H. .lCMNsDN 
Z:i IincKNEss a LEK: 

MTE 6f6UN: 11/-t/3+ ME owuim: lnI(xNss CF stwo PMX: 17.5 

I ight gray, damp, tt 

SILlY SfNO: Fine~groincd, trace cloy, light 
light gray, damp to moist, medium deme 

mdiun dense/loose 



r 

1 BAKER 

5Ym 5Ym 

660 660 

7s 7s 

WI WI 

YYfn YYfn 

uk.00 uk.00 

w m  w m  

Irm Irm 

Iw3 Iw3 

I+m I+m 

1rm 1rm 

Ibm Ibm 

1Frn 1Frn 

iem iem 

lsm lsm 

2%m 2%m 

2tm 2tm 

pm pm 

23m 23m 

2tm 2tm 

2sm 2sm 

2601 2601 

2pm 2pm 

m m  m m  

zpm zpm 

x+m x+m 

a-m a-m 

35m 35m 

23m 23m 

3+m 3+m 

Irm Irm 

24-m 24-m 

al0 -7 

a.0 -. 

ml -’ 

a.0 -. 

a.0 -. 

a.0 -. 

is.0 -. 

27.0 -. 

a.0 -. 

3.0 -. 

Il.0 -. 

II.0 -. 

eo -. 

3.0 -. 

no -. 

60 -. 

6.0 -. 

r.0 -. 

1.0 -. 

I.0 -’ 

PI 

IW 

WELL CONSTRUCTION LOG 

SAND: fine groined, trace salt. light gray/b&f, 
wet, medium dense/loose 

SANO: fine to medium groined, trace silt, light gro 
wet, medium denee 

1) Groun&oter encountered 0 14.5’ during drilliq 
!9.0 -’ 
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‘P- BAKER WELL CONSTRUCTION LOG 
BOREHOLE NWlBER’ 

aw-woa - 
SHE1 I OF 2 

PROJECT NUMBER: 62470-274 
PROJECT NAE- SITE 80 - MRMIGE POINT GDLF CDIJRSC tWlNTENP&CE AREA 
LOCATION NW CM LEJEME, NC 
ORILLING CowcINY: PMRATl-WXFF, IM: 
RIG TYPE & MJlBER 7RLKX RIG - CtE 55 
ORIUING IlCTHW NJSERS 
IdEADER. 0mcnsT. moL ORI~UE. ~~EZY 
EEoLoGIsT : n. K. cacw 
fNV SCIENTIST. - 
MlE BEWN 6/X3/95 OnTf milPLETE0 6/13/95 

GRMD SURFACE ELEVATION IS 00, ma, 
TOP OF PVC ChSING ELEWTION 17 33’ WI 

UELL OEIAILS IF11 

S7ICmJP 233 
LENGTH CF RISER (Z-1 0 I. 10 0 
LENGW OF SCREEN (2”I 0 1 15 0 
rnmtes a mour 
niIO(MsG OF sE/sL z: 
THIMKS a SW0 PhCtc 17 0 
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BoREHDLE NLolKfi::. 
WELL CONSTRUCTION LOG ao-nuoa __ 

SIEET~ 2 a: 2 

OESCRIPTION 
SAND: fins groincd, trace to some silt, 
trace to little clay, gray u/tron stounlng/black 
and orangieh brown, net, medium denee/ 
loose 0 21-2.3’ 

BOTTOtl OF BORWOLE 0 25.0’ 
NOTES 

1) Grounduoter encountered 0 12.0’ during drilling 
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