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1.0 INTRODUCTION

This Sampling and analysis Plan (SAP) has been prepared by CHZM-JONES, LLC. The
plan is designed for Zone A/ Site 41-Building 191; Underground Storage Tank (UST)
191NW and Aboveground Storage Tank (AST) 191 located at the Charleston Naval
Complex (CNC), Charleston, South Carolina.

The South Carolina Department of Health and Environmental Control (SCDHEC) has
designated this site as Identification Number: 00936. This SAP provides methods to
further evaluate the applicability of intrinsic remediation and monitoring well
abandonment as a corrective action for UST 191 in accordance with SCDHEC Corrective
Action Guidance, June 1997.

1.1 General Site Description

The CNC is in the city of North Charleston, on the west bank of the Cooper River in
Charleston County, South Carolina as shown in Figure 1. This installation consists of
two major areas: an undeveloped dredge materials area on the east bank of the Cooper
River on Daniel Island in Berkley County, and a developed area on the west bank of the
Cooper River. The developed portion of the base is on the peninsula bounded on the
west by the Ashley River and on the east by the Cooper River. The site is located within
the developed portion of the base as shown in Figure 2. (Tetra Tech, NUS [TTNUS],
Standard Limited Assessment (SLA) for UST 191 1999).

The area surrounding CNC is “mature urban”, having long been developed with
commercial, industrial, and residential land use. Commercial areas are primarily west of
CNC; industrial areas are primarily to the north of the base along Shipyard Creek. A site
vicinity map, which exhibits adjacent properties and structures, vicinity roads, current
utilities, and vicinity surface drainage, is included as Figure 2.

Building 191was constructed in 1961. The facility served as a humidity-controlled
warehouse for photo-chemical and computer software. UST 191NW was a 1,500-gallon
steel UST which provided diesel fuel to the buildings diesel-powered condenser units.
Aboveground Storage Tank (AST) 191 was a 550-gallon steel AST which provided fuel
oil to the buildings boiler for heating (TTNUS, SLA Report ,2000).

1.2 Objective

This CAP presents the groundwater monitoring plan to assess the down gradient plume
migration and intrinsic bioremediation/natural attenuation of petroleum hydrocarbons
contamination in order to validate the assumptions and calculations used in the in the
SLA completed by TTNUS 2000. Details for the abandonment of monitoring wells at
this site are also included in this plan.
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2.0 RECEPTOR SURVEY

A receptor survey of the site vicinity was conducted by TTNUS personnel to identify
potential receptors for petroleum hydrocarbon contamination. The site map Figure 2
depicts the public utilities located within 250 feet of the former UST 191NW and AST
191 study area. Specific information concerning the depth of utilities bls is currently
unavailable, however, utilities at this site generally are between 2 to 6 feet bls. The
following utility receptors were located:

TABLE 1
UTILITY ON-SITE OR DISTANCE/ DEPTH TO UTILITY
DIRECTION FROM SITE
Gas Not believed to be within a 250 ft See additional comments
radious of Bldg. 191
Electrical 5 ft southwest of former UST See additional comments
191INW
Sewer 20 ft north and 90 f east of Bldg. See additional comments
191
Storm Drain 10 ft northwest, 70 ft west and See additional comments
150 ft west, 200 ft east of Bldg.
191
Water 100 ft east of Bldg. 191 See additional comments

Additional Comments: Detailed utility maps of the Building 191 area exist only for
storm drainage. All other utility location are based upon site reconnaissance of water
meters, fire hydrants, and manhole covers.

According to the SLA report completed by TTNUS, a survey of groundwater users within
a 7-mile radius of CNC was conducted by the South Carolina Water Resources
Commission to ascertain the extent of any shallow groundwater usage. Results of the
water use investigation revealed that no drinking water wells, which utilize the shallow
aquifer, are located within a 4- mile radius of CNC. Irrigation wells are not identified
within 1,000 feet of the site. Numerous monitoring wells are located within 1,000 feet of
the site. No basements are located on the CNC property.

There are no city, county or state-zoning ordinances, the property (CNC) is currently
owned by the federal government. Information concerning zoning ordinances was
obtained from the SOUTHDIV Remedial Project Manager located at 2155 Eagle Drive,
North Charleston, South Carolina 29406 (TTNUS, 1999).

2.1 Fate and Transport Modeling

No groundwater concentrations exceeded the SCDHEC Risk Based Screening Levels
(RBSLs); therefore, fate and transport modeling is not required.




2.2  Site-Specific Target Levels

According to the SLA, the only potential receptor as a construction worker ingesting or
dermally contacting soil while working in a utility trench Site soil concentrations were
compared with RBSLs for ingestion or dermal contact with surficial soil. Surficial soil
was not impacted at the site; however, for the construction worker pathway, exposure to
subsurface soil is evaluated as surface soil because the worker is expected to have direct
contact with the subsurface soil. The calculations for dermal contact and incidental
ingestion can be found in the SLA completed by TTNUS. As shown below, no soil
concentrations exceeded the Risk-based Screening Levels (RBSL); therefore , a
construction worker ingesting or contacting impacted soil is not considered at risk and
not considererd for further analysis.

TABLE 2
RBSL for Ingestion or
Maximum Concentration | Dermal Contact with Soil-
Compound of Concern (mg/kg) Commercial Exceed the RBSL
(mg/kg)

Benzene <.006 200 No
Toluene <.006 410,000 No
Ethylbenzene <.006 200,000 No
Xylenes <.006 1,000,000 No
Total BTEX ND N/A No
Naphthalene 2237 41,000 No
Benzo{a)anthracene <.430 3.9 No
Benzo(b)luoranthene J260 39 No
Benzo(k )fluoranthene <460 39 No
Chrysene J300 390 No
Dibenzo(a,h )anthrecene <.460 0.39 No

e  Jindicates an estinated value less than the laboratory’s practical quantitation limit.

2.3 Seil Leaching SSTL

SSTLs were calculated for Naphthalene concentrations leaching from subsurface soil to

groundwater using the SCDHEC Soil Leachability Model and Selected Minimum
RBSLs. The input parameters for the leachability model were determined using the
figures in the SCDHEC Risk-based Corrective Action Guidelines (January 1998), soil
quality and grain size data, and the Selected Minimum RBSLs calculated for the site.
The soil leaching SSTLs calculated Naphthalene is provided in the following table
(TTNUS 2000).
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TABLE 3
Chemical of Concern Concentration in Soil Leaching SSTL
SB-05 _(mg/kg) (mg/kg)
Naphthalene 2.237

leaching SSTL for Naphthalene is 54 mg/kg, which is above the maximum
n‘nﬂn h:ve]c

e soil
phula.lc«uw iV

naphthaleﬁe concentration detected (2.237 mg/kg), indicating the soil n

leach into the groundwater at concentrations above RBSL for a construction

Wlu nOl 1Cauvil lnLU [R31 OuUll
worker.
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3.0 PROPOSED REMEDIATION TECHNOLOGY

Based on the results of the Tier I and Tier I modeling, an Intrinsic Remediation with a
monitoring period of 18 months will be performed for the site. The monitoring program
will consist of sampling initially all of the surrounding wells adjacent to the source point,
and only sampling selected wells thereafter. The proposed monitoring program is
described in detail in Sections 4.0 and 5.0 of this plan.

W
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4.0 MONITORING WELL INSTALLATION AND ABANDONMENT
4.1 Monitoring Well Installation

Because of the amount and locations of monitoring wells located in and around this site,
no monitoring wells will be installed as part of this plan.

4.2 Monitoring Well Abandonment

Eight monitoring wells will be abandoned at Building 191 following the South Carolina
Well Standards and Regulations R.61-71. The well abandonment will include grouting
wells, removing stick-ups and removing all guard posts. Any well casing and screen
removed will be decontaminated and disposed of as general refuse

4.3 Surveying

Because no monitoring wells will be installed at this site, a new survey will not be
conducted.

4.4 Equipment Decontamination

All drilling equipment, augers, well casing and screens, and soil and groundwater
sampling equipment involved in field sampling activities will be decontaminated
according to the Environmental Protection Agencies (EPA) “ Environmental
Investigations Standard Operating Procedures and Quality Assurance Manual
(EISOPQAM).



5.0 PROPOSED GROUNDWATER MONITORING PROGRAM
5.1 Monitoring Frequency and Reporting

The groundwater monitoring program proposed at building 191 will be performed in
accordance with SCDHEC and consist of the following;

TABLE 4
Sampling Date Monitoring Wells Field Measures Laboratory Analytical
Sampled
Second half' 2000 MW-01, MW-001, MW- T°, pH, Conductivity, Naphthalene 8260
07, MW-8D, MWO0S Depth to water, total BTEX 8260
depth, Turbidity Sulfate, Nitrate, Total
dissolved iron, alkalinity,
methane
first half* 2001 MW-01, MW-001, MW- T°, pH, Conductivity, Naphthalene 8260
07, MW-8D, MWQ5 Depth to water, total BTEX 8260
depth, Turbidity Sulfate, Nitrate, Total
dissolved iron, alkalinity,
methane
Second half 2000 MW01, MW-001, MW- T°, pH, Conductivity, Naphthalene 8260
07, MW-8D, MWO0S Depth to water, total BTEX 8260
depth, Turbidity Sulfate, Nitrate, Total
dissolved iron, alkalinity,
methane
1 second half: July through December
2. first half: January through June

¢ Frequency: Initially all monitoring wells at this site will be sampled. Thereafter,
groundwater samples will be collected from wells MW-01 as a source well, MW-
043-001 as the up gradient well and MW-07 as the down gradient well.

¢ Reporting: Semi-annual groundwater monitoring reports will be submitted to
SCDHEC.

Included in the semi-annual reports will be field and analytical information from the

certified laboratory indicating well numbers, analytical methods used, date sampled,
date analyzed, and method detection limits.

At the end of the 18-month period, a performance evaluation will be submitted to
SCDHEC providing the effectiveness of the intrinsic biodegradation/natural

attenuation occurring and any recommendations for the site.

¢ Groundwater Sampling

Prior to any groundwater sampling, each well will be measured for water levels and total
depth and each well will be purged in accordance the EPA EISOPQAM.
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5.2 Analytical Parameters
The following constituents will be analyzed for each groundwater sample:

e Naphthalene using method 8270.
e BTEX using method 8260.

The following parameters will be analyzed in order to evaluate the effectiveness of
intrinsic remediation:

e Nitrate (NO?)

e Sulfate (SO™)

e Total dissolved iron
e Methane (CHs)

o Alkalinity

5.2 Field Measurements
The following parameters will be sampled in the field:

Temperature

pH

Dissolved Oxygen
Depth to water table
Depth of well
Turbidity

Specific Conductance

Field measurements will be recorded in the field book and in field forms provided in
Appendix B of section 7.

5.3 Groundwater Level Measurements

Groundwater measurements will be taken from all monitoring wells at the site during
each sampling event. All water level measurements will be taken on the same day as
anticipated sampling.

Measurements will be taken with an electrical water level meter or interface probe if
floating product is present using the highest part of the top of the casing as a reference
point for determining depths to water and total depths. Water level measurements will be
recorded to the nearest 0.01 foot in the field book.
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5.4 Sample Handling

Sample Handling will be conducted with the following references:

EPA EISOPQAM (EPA May, 1996)

5.5 Ss

ampie Packing an

The following forms will be completed to complete the packing/shipping process:

Sample labels

Chain-of-custody labels

Appropriate labels applied to shipping coolers
Chain-of-custody forms

Federal express air bills

5.6 Quality Control

Quality Control (QC) samples wili be collected during sampling events. QC samples
may include field blanks, field duplicates, and trip blanks. Definitions of each can be
found below as described by the EISOPQAM:

Field Blank: a sample collected using organic-free water, which has been
run over/through sample collection equipment. These samples are used to
determine if contaminants have been introduced by contact of the sample
medium with sampling equipment. Equipment field blanks are often
associated with collecting rinse blanks of equipment that has been field
cleaned.

Field Duplicates: Two or more samples collected from a common
source. The purpose of a duplicate sample is to estimate the variability of
a given characteristic or contamination associated with a population.

Trip Blank: A sample, which is prepared prior to the sampling event in
the actual container and is stored with the investigative samples
throughout the sampling event. They are often packaged for shipment
with the other samples and submitted for analysis. At no time after their
preparation are trip blanks to be opened before they reach the laboratory.
Trip blanks are used to determine if samples were contaminated during
storage and/or transportation back to the laboratory ( a measure of sample
handling variability resulting in positive bias in contaminant

concentration). If samples are to be shipped, trip blanks are to be provided
with each shipment but not for each cooler.

n
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5.7 Control Limits

TABLE 5

Analysis Control Parameter | Control Limit Corrective Action

Air Monitoring Check Calibration of Calibrate to Recalibrate. If unable to
OVA daily manufactures calibrate, replace.

specifications

pH of water Continuing calibration | pH=7.0 Recalibrate. If unable to

check of pH 7.0 buffer calibrate, replace
electrode.

Specific Conductance of | Continuing calibration | > 1% of standard Recalibrate.

water check of standard
solution

5.8  Record keeping

In addition to records kept in logbooks, forms will be kept on log sheets for soil and

groundwater.

5.9 Site Management and Base Support

Throughout the investigation activities, work on the CNC will be coordinated through
SOUTHDIV and SCDHEC.

The primary contacts for each are as follows:

1. SOUTHDIV point of contact
Gabe Magwood
Southern Division Engineering Command
2155 Eagle Drive
North Charleston, SC 29406
(843) 820-7307

2. SOUTHDIV point of contact

Tony Hunt

Southern Division Engineering Command
2155 Eagle Drive

North Charleston, SC 29406
(843) 820-7307




REFERENCES
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Tetra Tech NUS, Inc.; 2000 Standard Limited Assesment for Site 41 (Building 191),
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United States Environmental Protection Agency.; 1990. Code of Federal Regulations
136.

United States Environmental Protection Agency.; 1988. EPA Users Guide to Contract
Laboratory Program.

United States Environmental Protection Agency.; 1996. EPA Environmental
Investigations Standard Operating Procedures for Quality Assurance Manual.



S41 Leachability xis DATA ENTRY 10/11/1999 1108 am

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA
Department of Health and Environmental Control (DHEC)

Site Data

SITEID # 00836 COUNTY Charleston
FACILITY NAME Site 41, Buiiding 191

STREET ADDRESS Charleston Naval Complex, North Charleston, SC

Soil Risk Evaluation Data

iqur.

TPH 290 mg/kg
Soil % SAND (Estimated) 28 %
Soil % CLAY (Estimated) 25 %
Worst Case Benzene ma/kg Cs
Soil Analyses Toluene mg/kg Cs

Ethylbenzene mg/kg Cs

Xylenes ma/ka Cs

Naphthalene 2.237 mg/kg Cs

MTBE mag/kg Cs
Natural Organic Carbon Content 11200 mg/kg foc
Average Annual Recharge 25 cm Hw
Distance from highest Soll
Impact to water table 0cm L
Bulk Density of Soil 1.27 glcc Bd 1
Wetting Front Suction 32 cm Hf 2
Soil Hydraulic Conductivity 9.00E-05 cm/sec Kf 3
Porosity 0.52 decimal % d 4
Residual Water Content 0.08 decimal % Wr 5

1ot W I I T, i
List possible human exposure pathways from surface soil.

Soil leaching to groundwater - utility trench

Site Specific Data in Bold.
Soil Leachability Figures C- through C5.

Page 1 of 5 Pages

IN-SITU SOIL RISK EVALUATION




S41 Leachability.xls Naphth. Calc. 10/11/1939 11:08 AM

CALCULATIONS:

Equation Set | - Determine soil pore water concentration resuiting from physical partioning (Cw).
Step 1 - Calculate the total organic carbon content {fcs) of the soil.
fcs = (foc + TPH/1.724)*1E-6 = 0.0114 decimal %
————

Step 2 - Calculate the concentration of COC in soil pore water {Cw) directly in

contact with the contaminate soil.

Cw = Cs*({Wr *1g/cc+ Bd)/((Bd*Koc*fcs) + Wr+ ((e-Wr)*H'))) = 0.01 mg/l

———————————————

Equation Set Il - Determine the velocity of the soil pore water {(Vw)

Step 1 - Calculate the air filled porosity (f} in decimal percent.

f=0-Wr 0.44 decimal %

———————

Step 2 - Determine the time for water to percolate through the vadose zone soil

{from depth of worst case soil sample tc the water table at site).

t = (#/KOYL-(Hw-HI) * (InfHw + {{L-HE)/(Hw-HI))

0 seconds
—_—

Step 3 - Determine the velocity of the water (Vw] in feet per year.

Vw = (L/30.48cm/ft)/(t/31,500,000sec/year) 24098816  ft/year

——————————————

Equation Set Ili - Determine the organic retardation effect {Vc) of the contaminant.

Step 1 - Calculate the soil/water distribution coefficient {Kd) {ml/g) for uncontaminated soil.

Kd = Koc*foc*1E-6 17.2816 mi/g

Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration.

Ve = Vw*(1+ {{(Bd*Kd)/e))

]
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$41 Leachability xis Naphth Summ 10/11/1999 11 08 AM

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA
Department of Health and Environmental Control (DHEC)

Site Data

SITEID # 00936
FACILITY NAME Site 41, Building 191

Instructions

Provide results, separately, for each constituent in the worst case soil analysis.

Data

List Constituent:  NAPHTHALENE

(BTEX, Napth.) Table
Bioremediation "half-life" 48 days t 172 1
Soiliwater partitioning coefficient 1543 mi/g K oc 1
Results ]

Equation Step

et

Total Organic Carbon Content 0.0114 decimal % fcs I 1
Leachate Concentration 0.010 mg/l Cw f 2
Air Filled Porosity 0.44 decimal % f Il 1
Infiltration Rate Time 0 seconds t I 2
Velocity of Water 24 098,816 ft/year Vw I 3
Soil/Water Distribution Coefficient 17.28 ml/g Kd I 1
Contaminant Percolation Rate 557,753 ftlyear Vc I 2
Time to Reach Groundwater 0 days Tc v 1
Concentration reaching Groundwater 1.63 mg/l Cp (Y 2
Site Specific Target Level 54 mg/kg C sstl V
Conclusions
Does concentration of chemical of concern in soil exceed SSTL? NO

Risk of Human Exposure due to contaminated soil.
YES X NO
Page 5 of 5§ Page
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Construction Worker Incidental Ingestion RBSLs

BW AT IR ED EF Target CSF oral | Rfd oral | RBSL
kg day L/day yrs days/yr | Risk or HQ mg/L
Benzene 70 25550 0.01 1 90 1.00E-06 | 2.90E-02 6 85E+01
Toluene 70 365 0.01 1 90 1.0 NA 2.00E-01| 5677.778
Ethylbenzene 70 365 0.01 1 90 1.0 NA 1.00E-01 | 2838.889
Xylene 70 365 0.01 1 90 1.0 NA 2.00E+00| 56777.78
Naphthalene 70 365 0.01 1 90 1.0 NA 4.00E-02 | 1135.556
D C S
Prepared By: v‘g\rﬁu L-\,-,AD 3)»\,\\_,\“ Reviewed By: [




Minimum Construction Worker RBSLs

Dermal Incidental Ingestion Inhalation Minimum

RBSL RBSL RBSL RBSL

mg/L mg/L mg/L mg/L
Benzene 0.85 68.52 0.15 0.15
Toluene 23.98 5677.78 5.19 5.19
Ethylbenzene 6.05 2838.89 14.70 6.05
Xylene 102.33 56777.78 102.12 102.12
Naphthalene 1.63 1135.56 2.63 1.63

A . m,;,_"{"f.:&y/
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Contract .

Yell Data
& Order No.
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5§41 Leachabilily x!s DATA ENTRY

10/11/1999 11 08 AM

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA

Department of Health and Environmental Control (DHEC)

Site Data
SITEID # 00936 COUNTY Charleston
FACILITY NAME Site 41, Building 191

STREET ADDRESS Charleston Naval Complex, North Charieston, SC

Soil Risk Evaluation Data

TPH 290 mg/kg

Soil % SAND (Estimated) 28 %

Soil % CLAY (Estimated) 25 %

Worst Case Benzene mg/kg

Soil Analyses Toluene mg/kg
Ethylbenzene mg/kg
Xylenes mg/kg
Naphthalene 2.237 mg/kg
MTBE mg/kg

Natural Organic Carbon Content 11200 mg/kg

Average Annual Recharge 25 cm

Distance from highest Soil

Impact to water table 0cm

Bulk Density of Sail 1.27 glcc

Wetting Front Suction 32 cm

Soil Hydraulic Conductivity 9.00E-05 cm/sec

Porosity 0.52 decimal %

Residual Water Content 0.08 decimal %

List possible human exposure pathways from surface soil.
Soil leaching to groundwater - utility trench

Cs
Cs
Cs
wo
Cs
Cs
foc
Hw

Bd
Hf
Kf

O BN -~

Site Specific Data in Bold.

Soil Leachability Figures C- through C5.

Page 1 of 5 Pages
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S41 Leachability.xIs Naphth. Calc. 10/11/1999 11:08 Am

SOIL LEACHABILITY MODEL FOR NAPHTHALENE
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES

SITE INFORMATION:
Site:|Site 41, Building 191
Location: |Chardeston Naval Complex, North Chatdeston, SG. .. . -

REFERENCES:

w

{1} SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 1.
{2) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2.
{3) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Input Parameters.
{4} SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1.
{5) SCDHEC, RBCA For Petroleum Releases, June 1395, Appendix B, Figure 2.
{6) SCDHEC, RBCA For Petroleum Releases, June 1895, Appendix B, Figure 3.
{7) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 4.

{8) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 5.

INPUT:
COC Chemical of Concern NAPHTHALENE
Bd Soif Bulk Density (1) g/cm3 1.27
Crsbl Risk Based Screening Level mglL
Cs Concentration of COC in soil mglkg 2.237
DAF Dilution/Attenuation Factor {2) unitless
foc Organic Carbon Content in Soil {3) mg/kg 11200
H' Henry's Law Constant {4) unitless
Hf Wetting front suction head (always negative) {5} cm -32
Hw Average Annual Recharge (3) cm 25
Kt Soil Hydraulic Conductivity {6) cm/s 0.000t
Koc Soil/Water Partioning Coefficient {2} ml/g
L Depth between soil sample with cm 0
greatest COC concentration to groundwater.
8 Porosity (7) unitless 0.52
t1/2 Biodegradation “half life” {2) days

TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg/kg 280

Wr Residual Water Content {8} volume fraction 0.08



S41 Leachability.xls Naphth. Calc. 10/11/1999 11:08 AM

CALCULATIONS:

Equation Set | - Determine soil pore water concentration resulting from physical partioning {Cw).
Step 1 - Calculate the total organic carbon content {fcs) of the soil.

fcs = (foc + TPH/1.724)*1E-6

0.0114 decimal %

————

Step 2 - Calculate the concentration of COC in soil pore water {Cw) directly in

contact with the contaminate soil.

Cw = Cs*((Wr *1g/cc+ Bd)/{{Bd*Koc*fcs)+ Wr+ ({s-Wr)*H'}})

0.01 mg/l

Equation Set Il - Determine the velocity of the soil pore water {(Vw)

Step 1 - Calculate the air filled porosity (f} in decimal percent.

f=0-Wr-= 0.44 decimal %
Step 2 - Determine the time for water to percolate through the vadose zone soil
{from depth of worst case soil sampie 1o the water table at site).
t = (f/KE*(L-(Hw-HE) * {in{Hw + ({L-HI)/{Hw-HT})) = 0 seconds
Step 3 - Determine the velocity of the water {(Vw) in feet per year.
Vw = (L/30.48cm/ft)/{t/31,500,000sec/year) = 24098816  ft/year

Equation Set {ll - Determine the organic retardation effect (Vc) of the contaminant.

Step 1 - Calculate the soil/water distribution coefficient (Kd) {ml/g) for uncontaminated soil.

Kd = Koc*foc*1E-6

17.2816  mlig

Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration.

Ve = Vw*(1+((Bd*Kd)/a)) 557,753 ftiyear
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Equation Set |V - Determine biodegradation rates and provide final COC concentration (Cf) at depth of concem.

Step 1 - Calculate the time {Tc) in days required for the COC to reach groundwater.

Tc = 365 day/yr*{({L/30.48cm/ft)/Vc) = 0.00 days
T —
Step 2 - Calculate estimated concentration of COC in the soil pore water {Cp) necessary to protect groundwater.
Cp = 10%(log (Crsbl) +({Tc/2.3)*(0.683/t1/2)})) = 1.63 mg/l

T ——————————

COC concentration in soil pore water (Cp} is greater than Crsbl, therefore the SSTL must be calculated.

Equation Set V - Calculate the Site Specific Target Level (SSTL) for the COC in soil.

Csstl for IAPHTHALENE = Cp*DAF*(({Bd*Koc*fcs)+ Wr+ (F*'H' ")W{Wr*1g/cc +Bd)} = 53.990779 mg/kg

e —— ————

in soil

o,
PREPARED BY:  <Cq q X
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Date |
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IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA
Department of Health and Environmental Control (DHEC)

Site Data

SITEID # 00936
FACILITY NAME Site 41, Building 191

Instructions

Provide results, separately, for each constituent in the worst case soil analysis.

Data

List Constituent: NAPHTHALENE

(BTEX, Napth.) Table
Bioremediation "half-life" 48 days t 1/2 1
Soillwater partitioning coefficient 1543 ml/g Koc 1
Results

Equation Step

Set

Total Organic Carbon Content 0.0114 decimal % fcs I 1
Leachate Concentration 0.010 mg/I Cw I 2
Air Filled Porosity 0.44 decimal % f I 1
Infiltration Rate Time 0 seconds t I 2
Velocity of Water 24,098,816 ft/year Vw Il 3
Soil/Water Distribution Coefficient 17.28 ml/g Kd HI 1
Contaminant Percolation Rate 557,753 ftlyear Ve I 2
Time to Reach Groundwater 0 days Tc \Y) 1
Concentration reaching Groundwater 1.63 mgll Cp \Y, 2
Site Specific Target Level 54 mg/kg C sstl V
Conclusions
Does concentration of chemical of concern in soil exceed SSTL? NO

Risk of Human Exposure due to contaminated soil.
YES X NO
Page 5 of 5 Pages

IN-SITU SOIL RISK EVALUATION




Construction Worker Dermal RBSLs

Kow Mw Kp B Tevent Cc b t tovent DAevent
cmthr unitiess hrievent hr hrievent

Benzene 199.5262315 78.1 0.11551543 [0.392637855| 2.87E-01 | 6.32E-01 6.03E-01 6.90E-01 1 eq 3.3
Toluene 537.0317964 921 0.25956133510.9580682921 3.44E-01 | 1.13E+00( 1.31E+00 | 1.33E+00 1 eq 3.2
[Ethylbenzene |1412,537545] 106.2 |0.569219802|2.256154884 | 4.13E-01 | 2.36E+00| 4.39E+00 | 1.70E+00 1 eq 3.2
Xylene* 1584.893192| 106.2 |0.638675123(2.531447415| 4.13E-01 | 2.63E+00| 5.31E+00 | 1.72E+00 1 eq 3.2
Naphthalene |1995.262315| 128.2 |0.605452393|2.636638957| 5.48E-01 | 2.73E+00( 5.69E+00 | 2.29E+00 1 eq 3.2

BwW AT EV ED EF SA CSF derm | Rfd derm | Target RBSL RBSL

kg day events/day yrs days/yr cm? (mg/kg-day)* [ mg/kg-day | Risk or HQ mg/L mg/l
Benzene 70 25550 1 1 90 4500 2.99E-02 NA 1.00E-06 8.52E-01
Toluene 70 365 1 1 90 4500 NA 1.60E-01 1.0 2.40E+01
Ethylbenzene 70 365 1 1 90 4500 NA 9.70E-02 1.0 6.05E+00
Xylene* 70 365 1 1 90 4500 NA 1.84E+00 1.0 1.02E+02
Naphthalene 70 365 1 1 90 4500 NA 3.20E-02 1.0 1.63E+00
* Kow and MW values for xylene, m-

- t &/1-’"'.5&&
SNALS:
Prepared By: ~ Ro _ Reviewed By:
—_— !




Construction Worker Incidental Ingestion RBSLs

BW AT IR ED EF Target CSF oral | Rfd oral RBSL

kg day L/day yrs days/yr | Risk or HQ mg/L
Benzene 70 25550 0.01 1 90 1.00E-06 | 2.90E-02 6.85E+01
Toluene 70 365 0.01 1 90 1.0 NA 2.00E-01 | 5677.778
Ethylbenzene 70 365 0 01 1 90 1.0 NA 1.00E-01 | 2838.889
Xylene 70 365 0.01 1 90 1.0 NA 2.00E+00| 56777.78
Naphthalene 70 365 0.01 1 90 1.0 NA 4,00E-02 | 1135.556

Prepared B@A P \,\D Q&,\,\ ey
\

&/v LA~ S@V
Reviewed By: {

[}

LY




Construction Worker Inhalation RBSLs

Chemical TR (carc) HI {(nonc) BWaduilt AT Sfi (carc) RfD (nonc) IR air EF ED RBSLair H RBSLwater

kg yr [mglkg-day]'f [mg/kg-day] mslday daylyr yr mgln|3 cmlem® mglL

Benzene 1 00E-06 NA 70 70 2.90E-02 NA 20 90 1 3.43E-02| 2.26E-01 0.152

Toluene NA 1 70 1 NA 1.10E-01 20 90 1 1.56E+00( 3.01E-01 5.187

Ethylbenzene NA 1 70 1 NA 2 90E-01 20 90 1 4.12E+00] 2.80E-01 14 701

Xylenes NA 1 70 1 NA 2 20 90 1 2.84E+01| 2.78E-01 102.118

Naphthalene NA 1 70 1 NA 3.71E-04 20 90 1 527E-03| 2.00E-03 2.633

- \
(

Prepared By:

Vé\? QNMD Qlﬁ‘ i

.
Reviewed By: N

A [‘ '\,v._, ()‘C P Sy
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Minimum Construction Worker RBSLs

Dermal Incidental Ingestion Inhalation Minimum

RBSL RBSL RBSL RBSL

mg/L mg/L mg/L mg/L
Benzene 0.85 68.52 0.15 0.15
Toluene 23.98 5677.78 5.19 5.19
Ethylbenzene 6.05 2838.89 14.70 6.05
Xylene 102.33 56777.78 102.12 102.12
Naphthalene 1.63 1135.56 2.63 1.63

) 7 J\ <> @/‘ e M

Prepared By: )(\ Qe G u\,‘\ e Reviewed By:
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PROJECT NAME: £ 4¢ Site 41 Bida1a] BORINGNUMBER: &/ 24
CROJECT NUMBER: NO2\9. Zone A ¥ DATE: . /419
RILLING COMPANY:; LG (S o GEOLOGIST: 3
DRILLING RIG: DRILLER: Kgwly
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Samplel Depth | Biows ! | Sempte | Litholegy : 1]
No. {Fr| € or |Recovery|] Changse Snil
ond | or | map 1 liDesnEll Densityr (S: N L
Typeorq Run % onsisten - - $ 121 %
;!po'o No. v ::’::: k:" o ¢ ;" ) Colof Materiz! Ciassification S Rel‘(‘lii’ks ? i E ;
lﬂ.i"ﬂﬂ g::k ) ” e § ®
Hardness
—_ i "
o b We o ojfle o
3|7 ih | Sadedl kg
yars L%, .
’\‘yL "‘L / Z/é 45/\ C/ i .}_g\l S(Lw ¢ ’)'Q«ia f L"' Cle|tC <
— e ‘. 7 ! . fa 7 tor
‘ > |7 LV:A 6'(/"!"—( /DA—NV ( \‘,}}z-\ ~
// i) { -~ { ) !
L.~ S E PR, C b
¥ ol <Sing b |
% . - ) i
; 6 | |4 ol Ve o N
&/ // 3 . "A !
{ - (JL: 7 éta__.k. }
o / o f ,
r /, /"/ l l
- aArdi v v
- -’/"
« //
_
-~ /.
././’
e
//,
-/’,
-,/
/
,/,’
i e
)
. 1ock conng, enter rock drokeness ™
“F ‘e monitor teading in § foat intervals @ borehole Incroase reading requency i eievated reponse read Drilling Area
e Tks: Background (ppmy):
onverted lo Well.  Yes T, No WelllD.#:



BORING LOG Page { of [_

PROJECT NAME: L/C Sk Y1 Bida 19] BORING NUMBER: (/| [34 2
PROJECT NUMBER: flevd NOZIQ  Zone A DATE: e/ Hed
DRILLING COMPANY: Colconnls ton GEOLOGIST:
DRILLING RIG: DRILLER; Kavwdy
MATERIAL DESCRIPTION PIDFIO Resding {ppm)
Sermplel Depth | Blows ! Sempie | Lithology * u
Ne. | Fij} £” or 1Recovery] Change Sall S
T:« i r::;a . urw (Doo;NFl. Dansity! o AT
yoe o1 Run o Consistenc hnd = = el 2
RQD | No. Length or y Calof Materisl Ciassification S Remarxs ; § 2 ;
Screwned or . § B
Interval Rock LI -1
Hardness
A Nl R
//
’L '/,, .
> | PS4y Sd Oy olelelo
~ D" Py
R M i Pl N 5 Sady ey %
5| -~ = Sil4y .Y Fro:sf Tolo f= p
Ll L St 2V
- o 8 ; /
N L4 o I 4
4|
9| /Q
w | 7
l/ /"/
| it
///
:‘//
i
/,/
.//"
"/,
-//
-/'/.
//
Z
Py
)l
* When rock conng. enter rock brokeress Drilling Area

** Inclute moniior 1eading In 8 ool intervals & borehole Increase teading frequency if alevated reponse read

Remarks: Background (ppm):

Well 1D #:

Converted lo Well: Yes Touwep No -
-_ === ——— <



BORING LOG

Page | of &

Remarks:

PROJECT NAME: LA S\K u\ BORING NUMBER: [y (B(é 3 (i0's Ferme J/
OJECT NUMBER: N©219 Zone A DATE: ClHT4
RLLING COMPANY: Colec bie GEOLOGIST:
JRILLING RIG: (res P, ob DRILLER: Kaudy
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows/ | Sampie | Lithology 8]
No- | (FL) | € or |Recovery| Shange | Soil S N
Type or] Run (%) Sample ‘ P) C:r::i:ll‘:r'\c c Remarks ;;_ ':‘_.’ % g
RaD | No. Length or y Color Material Classification S Elze|l5 15
Screened or B 2 1lelcls
»lnlerval Rock @ .7; lg 5
Hardness
l TO?:—_ 7-:4 [ M
A
3 il Sl D, . ololelo
; : - { {
o 1 'L)/“(" L s 4 Sacd W ;s
S ~ ol o1
C l'77‘ ég«_ﬂq C{k\/ h/lt)‘)'{
’ . T
} A {/ gL: 4:./\\ Lﬁ%J
; ; 'g? . 0 ] i -
’ C{' Q/ C/u‘\’nj g\,\zu/(j % ;l~9uuu~‘f—¢/‘l
[° (}/ \ 1zl >l e
| Sildy 5. |
E XS §/+ \[/ \l/
e /3 (
B \
7T _ \
~ . ]
/Z' /Z/L{' 01 C-/a\/(y /CN// >\/
kv | | |
5 \. | |
2 1 v} |
T — '
7v =y \ VA SO N/
A [ [ l
it | [ |
2> | i |
U | ] |
“ A v W/
S ! .
¢ L J L
‘hen rock conng, enter rock brokeness.
** Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Background (ppm):| |

Converted to Well: No Well I.D. #:

Yes oo




BORING LOG Page _Z of =

PROJECT NAME: {0 Sike Ui Bidq 181 BORING NUMBER:  <f/ /32 &
PROJECT NUMBER: NDZA9 “Zone A DATE: Cafibs
DRILLING COMPANY: Lol endy a_ GEQLOGIST:
DRILLING RIG: DRILLER;
MATERIAL DESCRIPTION PIVFID Reading (ppw)
Samle Depth | Blows/ | Sempis Lithology ) U
No. | (FLI | € or [Recovery] Change Snil S
ond | or RQD I [DepFL| Depaityl 8l
TYP'”{ Run 1%) Sample ) Consistene c Bamarke 2 E 2 L
RQD | WNo Langth [ or y [Colo Materisl Classification [ fREinainS g g0
Screened or . s é § ;
imervai Rock » 3 | ] g
Hardnees
L)~ | el Sl < )
Z P (AN /"\"'T e .)('*'4'“;.1.. 'f“.y
i il !
74 P /.,/ 3 /“4 %{m //\ /A R‘—v{l‘w < (; !
4 e ‘ f ;
!
e I -
wi | S U L N
I/',
//,
.»"/
e
.//
7
1//'
—
-
;"/"
/’/
l//"
1,/
/
I ’-/‘/
7
| 7
//
V

° When rock conng. enter rock brckeness o Area
= Include monilor reading in 6 foot intervals @ borehnle Incraase reading frequency if elevated reponse read Dnllmg re

Remarks: Background (ppm):E:j

Converted to Welt: Yes

a———————

Z
o

Well1D. #




BORING LOG Page [ of [
PROJECT NAME: E R Sike yy BORING NUMBER: <[/ > &%
QJECT NUMBER: nNoz2.\9 Zone A DATE: G/ LT
JLLING COMPANY: Lol s o GEOLOGIST:
RILLING RIG: DRILLER:
MATERIAL DESCRIPTION PID/FIO Reading (ppm)
Slmviﬁ Depth | Blows !/ | Semple | Lithology . U
No. (Fu| §" or |Recovery] Change Snil
de or RQ0D ] (DepthFLl Density/ (5: v‘i . Ll
veeod Run | (%] | Sempls Y lconsisten 2|9 |
RQD | Wo. Length or 'y e ColorJ Material Classification ) Remarks E i g ;
Sereened or . o |E[§ :
interval Rock 3 [ -
Hardness
L“h —- ] P’
, // )5.'. { e g{l \A—(J() '-// V4
//
Z |~
S // S E (’IJ‘/ sz <4.<J'/;“’/Ll/7<,/ ?S Sl
{ ’/ 5 o i P Cr . ~ -
714 4 |- Bl S by, i, (=T Micsf T olele
- — / . g . .
41/ N = Sf/ﬂ/ Eli,f’ ] el B¢
A8 '//. ’ Py i
[' ’/ ‘:IJ"’ < 5-“’/[‘/' My l
3 el ,j T (Jc'-«,,fg ¢ /= L/*“‘/S.'/},: '\‘Lf/ .
_,/ 1 fy / a
By <-{ o L'(A‘{ ‘-L SC()_/LM,_.,‘TCW /\/
{1~ ol | Ao Se S |
2 . 1/
[ / 1—{(’ g n—_J/\/ C'/a v {, d:/ Ol= O
cod , - 1 ’
I } /-/ (f’) C“-'L“ ~/[4’/~<_-J —aaa gbkny \,/
- o4 17 ,/ ’ Lf'ﬁf (L
e
7
¢/’.
/'/’
7
»//"
r’/’,
’,/
/
s / ”
—
e
&n rock conng. enter rock brokeness e
** Include monitor reading in § oot intervale @ borehale  Increase reading frequency if elavated reponse read Drilling Area
Remarks:

Background (ppm): | |

Converted o Well:

Yes Tl .«
- 7

No

Well 1.D. #
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PROJECT NAME: CA % Sihe dl BORING NUMBER: ¢/ /5¢5§
PROJECT NUMBER: ~NO219 Bida 19} DATE: CIIH T
DRILLING COMPANY: Colar)ia GEOQLOGIST: ) -
DRILLING RIG: S o fe gpeln DRILLER; [

PIDSFID Reading (ppm)

Sampie| Depth | Blows / | Sample | Lithology 155, W30k
No. | (Ft) 6" or |Recovery| Change | 5
ng cr RQD I (DeptivFe | .

Type or] Run %) Sample ]
RQD | No, Length or

P '%:;‘1%

B
et

'f %:5%
?&%&

=
Tafi

Remarks

s OOV C
0l

TRt § vif dwd

] Dy

< L// o

2 ?/V\o isd

Y g :

< Bl Clogew Sod Mig.s =

& ';?,Z (,a/a-.[-ej?\ )ﬂaJ g& '/Wl««/e:_k
NIE | {1 Peto oy, / g
My ((//7’ L 3 s?/

5 Ul ol L

fo éi.f” 21‘1;’*5“-«/6/ éé’?

I B | / - (55

B >y L U U

* When rock caring, enter rock broksness. .
** Include monitor reading in 6 foot intervals @ borehole. Increase reading trequency if elevated reponse read. Drilling Area

Remarks: ‘ Background (ppm):[__|

Converted to Well: Yes No Well 1.D. #:
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PROJECT NAME: ¢ < Sie 4 Bid 18] BORING NUMBER: </ /S &¢

PROJECT NUMBER: _NOZIQ Zone A - DATE: /I AT
ULLING COMPANY: (o /G S e GEOLOGIST: )

DRILLING RIG: SHe o p. clan DRILLER: A

MATERIAL D

ESCRIPTION PIO/FID Reading (ppm)

Sample| Depth | Blows ! [ Sample | Lithology | ¥/ iw 3uifad ], Ak A 1 U
No. | (Ft) | € or |Recovery] Changse | 7 B2 A el s
and or RQD ! [DeptiVFL peea ol & e 1 c - .
Typeard Run %) Sample ) : Kemarks
RQD | No. Length of : S
Scn-rtd 4 ! .
| g | R ey S
I 6‘;“ g‘\ /,y' C/a)fes ng /‘D,"\f
. ¢ 7
37 NSy C ey pood |7
% i e
1S — . 7
" é ‘?«th S\(‘ /JY foJ §°’\ fu [N ‘14\/
= &
| T B ST, Oy 1
7 Col Silly Sed [ ol | |
(0 / g(’ /1ly CA v /

4

Sil4, S/ |
T ’ b v

3

N

* When rock coring, enter rock brokeness.

™ Include monitor reading in 6 foot intervals @ borehole. Increase réding frequency if elevated reponse read. DriIIing Area
Remarks: , Background (ppm):[___|
“onverted to Well:  Yes No Well \.D. #:

.2

£y
“o* als *
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3] .. . .
PROJECT NAME: CVUC S\-R il BORING NUMBER: ¢// /_5 / @(
'ROJECT NUMBER: NOZ214 Zore A DATE: cl/i9/9 7
RILLING COMPANY: (;)(_OIM>.'¢~ GEOLOGIST: 4
DRILLING RIG: S fp té ek DRILLER: 1€ Brnd
PID/FID Reading (ppm)
Sample| Depth | Blows / | Sample | Lithology | iuileeri §]
No. (Ft) 6" or |Recovery| Change | ] s
and of RQD ) (DepttvFt| -
Typeod Run | (%) | Sample ) ¢ c Remarks
RQD | Ne. Length or 1§
Screened q -
Interval
] . f
T L :
3 Yo rs7 O
P
, ¢ L7y ¥ - &
ey 3 & L
. 4
ul F J L/ 4 (58
N s LA b Cleves S A %
v‘ﬁ,‘) 7 v t
1//1
w Lo 1/
H] e C—Oﬁ;

* When rock coring, enter rock brokeness. .
** Include monitor reading in 6 foct intervals  borehole. Increase reading frequency if elevaled reponse read. Dn‘lling Area

Remarks: . Background (ppm):[___|

Converted to Well: Yes No Well 1.D. #:
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PROJECT NAME: CA/¢ Giuetdl  BORING NUMBER: <// 3/
PROJECT NUMBER: " NDZ1A Zone A DATE: /7T
DRILLING COMPANY: Coo Joe ooy o GEOLOGIST: — _ T
DRILLING RIG: < hotop. ofos DRILLER: 5, .0
MATERIAL DESCRIPTION PIDIFID Reading {ppm)
Sample| Depth | Blows/ | Sampie | Lithology U
Na, IFL) 6" or |Recovery Chlngc‘ Soil s
and or RQD ! {DeptivFL] Tensity/ c z ] i‘
Type of Run (%) Sample } onsistenc 3 el B
)"RGD Na. Lcn:!h . or c s?‘ Color Material Classification s Remarks g 3 % ;
|nrt‘¢:va| R::k ) ? § g E
Hardness
{ i A S, / 7/\/ ga«/ [ 7
' N {
Z 1% S f[/ ga-u[u C/"/ 1
/ v
Y 2 | o |
- 3 | .
o7 g L Y }’/
< l J [
& L«} gu\jk/ C/A’ VA %{Ofs-f
v | F ff/u | e l
< H ,
P rap 7 A" J
g L < d
> .
o fel Sl Se A St b/
[ L / f
1T .,5_.(, ' {L &
o 2
pd
* When rock conng, enter rock brokeness. . ’
= include monitor reading in § foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppmy): l:]

pid
(o]

Weli 1.D. #:

Converted to Well: Yes 7 #
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P™~IECT NAME: A Sie vl Bidgal BORING NUMBER: &/ /3/ 2
r {ECTNUMBER: no214 Zone B DATE: e 74dd
. _LING COMPANY: Co [orn S x GEOLOGIST: ' P
DRILLING RIG: Dot g oln DRILLER: (5 et
MATERIAL DESCRIPTION PID/FID Reading {ppm)
Sample| Depth | Blows / | Sampie | Lithology * U
No. {Fi) §" or [Recoveryl Change Sait s
and or RQD I (Dep;hlﬂ. Dansity! c g L
Type o] Run <) Sample onsistenc s - e
YF::JD Nn Leﬁ;ih or ¢ ~,-‘ Colod Material Classification S Remarks g‘ %_ 2 :
Screened or . ll=) E % %
interval Rock ;’ @ |o
Hardness

7

. - erh C/'[I/'/i/ §LJ\/ C/&'\/ /?'- ’7’
’ 4

\
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' ' /—/~/ /(;J /n/“o s
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=

/ ‘ S

2 A S44LS M, Syl |
, 7/
i)

—
if -"/ ﬁ/" CJ/“ Sey gc‘-«j g;l 1t (/u;t-/

«vhen rock conng, enter rock brokeness
** Inctude menitor reading in 6 foot intervals @ borehole Increaca reading fraquency o eievaied reponse read D.rilli.n.g Area

Remarks- Background (ppm):[ |

Canverted 10 Wel| Yes Tmn No Well 1.D. #.
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PROJECT NAME: £ Sie 4y BORING NUMBER: <41/ /3/3
PROJECT NUMBER: _nNOZIQ Zone A DATE: c/22/ 0T
DRILLING COMPANY: Colinnls: o GEOLOGIST: ! )
DRILLING RIG: e e S DRILLER: (19, o
Sample| Dapth | Biows! | Sample | Lithology | u
No. | {Ft} | 6 or [Recovary| Change | 4" SOM s 5
and or RQD ] (DepthuFt| (* ) i‘";
Typeod Run %) Sample 1 ¢ Remarks o
RGD | Ne. Length | er s 5
Scresnad|. . E
Interval -
ot B b x
i f‘,v, 6('/4’\/ S(.\J DLJ
7 R N f
c Eu L/ C [LL«H 4 gu—-—p
7
5 / - ~ g
Y %4 .
\ s ( / D\LZ\,‘, (,/uw-[»o/ SLMSL /}/iL/.. t ')4 %’
} , Lt 1,8 G | Se
by v
o v A . |
4 L 2, S pECy !
o / } g ] ’ ' !
{
{ ( l | ] P2
17 q// \‘/’ CP /“‘-/“Y S:)—\/(/”O Qk‘zﬁw \l-/
/
* When rock coring, enter rock brokeness. .
* Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. Dri Iling Area
Remarks: , Background (ppm):[___|

Converted to Well: Yes 'Tﬂ No Well 1.D. #:
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PROJECT NAME: Lt Siye Ui BORING NUMBER: ¢/ /3/<
PROJECT NUMBER: nNDZ19 Zone R DATE: /2 YA
RILLING COMPANY: Co (S o GEOLOGIST: , ,
JRILLING RIG: St ts il DRILLER: L= )C- 3. . [
MATERIAL DESCRIPTION r PIDIFID Reading (ppm
sampte| Deptn | Blows 1 | Sampie | Lithology | w8 hui et it R, v :
No. | (Fty | 6 or |Recovery| cnange | +:Soltue i s
ang or RQD 1 (DepthvFt r iy q e _ i
Type off Run (%) Sampie ) ] T Kemarks
RQD | No. Length or ; S
Screened 5 2
Interval | GiafReiks 3
Hardness, | i) o2 S
T | A i
I rd Sl S0 .+
7 B L f $o
3 / FL’ q; / J y Cle v \\{/
J / 8‘:41 g(l/-/\'( S‘%—\[j }/Mu\.&‘\t
7
(V1 6/ l S ( / { < SJ 170
r~ ]
¢ Clayy S %
(/ . //g/ \L/ \‘{/ ]‘
7 ,
{ 0
]
T A[

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

PR

Drilling Area
Background (ppm):

Converted to Well:

Yes lﬁ

No

Well 1.D. #;




BORING LOG Page [ of [

. —
PROJECT NAME: Cie Sie Y) BORING NUMBER: /3¢5
PROJECT NUMBER: _nD2.19 . Zone A DATE: FIUTT
DRILLING COMPANY: (o S e GEOLOGIST: — ,
DRILLING RIG: St Eofteclen DRILLER: K. 15 c..b
. M PIDIFID Reading {ppm)
Sa:\plc D;pm Blows/ | Sampie | Lithology 13;‘»3 3] U o, Eﬁgg
o. t 6 or |Re Change | 7#90hL |t
and (orl RQD c‘;my (Doptfgﬂ.  Dansityl (s: P 5;“?
Typeorl Run (%) | Sampie ) Con: : Remarks : ;‘3,
RQD | No. Length or S 53
Screened| . ‘%i
interval fucd e
Yy oA St | bl
gV I3 7‘

C{‘f‘/—ﬂ/ gwi j ¥ o |7 ¢
A [ A !

&
<%
™
W
>

* When rock coring, enter rock brokeness. .
* Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: . Background (ppm):

Converted to Well: Yes T, S No Well 1.D. #:

A ————




BORING LOG Page | of /_

ROJECT NAME: oyt Stke Hl BORING NUMBER: ¢///3 /¢
PROJECT NUMBER: NozZ19 Zore A DATE: z)1/9 7
DRILLING COMPANY: & /pun. ' 2 GEOLOGIST: A
DRILLING RIG: Stes o peobe DRILLER: b

MATERIAL DESCRIPTION
Sampls| Depth | Blows / | Sample | Lithology y U

Ne. (FL) 6" or |Recovery|] Change S

snd or RQD ! (Depth/Ft c
Type or] Run %) Sample ] ¢ Remarks

RQD No. Length or S

Screened hd
Intsrval
l . Mo A
A > |
5 e\e 4 / (1 01Fo0| 0

7 W f

' When rock coring, enter rack brokeness. .
* Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dn’lling Area

.emarks: . Background (ppm):| |

Converted to Well: Yes e No Well 1.D. #:




BORING LOG Page | of {

PROJECT NAME: CAs & Side N BORING NUMBER: 4 ( 31 F
PROJECT NUMBER: nOoZI9 Zone A DATE: EAVEE
PRILLING COMPANY: Coludiw GEOLOGIST: .
DRILLING RIG: SAcadspvobs DRILLER: Lol
MATERIAL DESCRIPTION PIDFID Rusding [ppm)
Sample| Depth | Blews ! | Sampie | Lithology U . 1.
No. {FL} 6" or [Recovery| Change Soul ‘s i -
and | er RQD i {DeptvFL c:::g’m ‘ pe . N i h
oo | o | | | o y |Colon Materlal Classification s Remarks Eli|z
Screened or x;. . . . . a E %A%»
intervat | - Rock . N E RE-K
Hardness AL e I
23
} S e C/‘“{g @ ‘Q }l{;, st
< Hoed L] L
?
{ B }4“{# / SCW«J\/ CAQ" %0°
T A I YD
L2l
=~
~ - ’ 1 é‘.‘& %u[, s _fJ
P —T 1L T 7
/
* When rock coring, enter rock brokeness.
* Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevaled reponse read. Dnllmg Area
Remarks: , Background (ppm):[___|

Converted to Weil: Yes No Well 1.D. #:




BORING LOG Page [ of |

PROJECT NAME: lwt She 4| BORING NUMBER: 413 1¢
PROJECT NUMBER: Noz 19 Zone A DATE: IN119
IRILLING COMPANY: Colunioc GEOLOGIST:
DRILLING RIG: Hood cheoy DRILLER: AR
ON PIDIFID Reading (ppm)
Sample| Depth | Blows / | Sample | Lithology | *.4:¥1igt | Juh, { “dning R g u
No. | (Ft) | 6 or [Recovery| Change - 3 s | s
ang or RQD ! (DeptnfFt| ™ c
Type orf Run (\A] Sample ] Remarks
Rab | No. Length or | S
Screenedl .if /Of 4 .
Interval | 4R et
Pmime i B B i
f Waist '
1
]
vl 2 / I oo O\ |©
e I
(0 ) f’/ o gﬁpL o
/
* When rock caring, enter rock brokeness., .
** Include monitor reading in 6 foct intervals @ borehole. Increase reading frequency if elevated reponse read. Dn'lling Area
~marks: ) Background (ppm):

nverted to Well: Yes  |aww No Well L.D. #:
]



BORING LOG Page | of |

PROJECT NAME: C/& Siie 4l BORING NUMBER: ¢&///3/9
PROJECT NUMBER: nNO219 Zone A DATE: Z/177
DRILLING COMPANY: o (e GEOLOGIST: ™~
DRILLING RIG: ' DRILLER: {15 e,
PID/FID Reading {(ppm)

Sample| Depth | Blows ! | Sample | Lithology | & i U i
No. | {Ft} | € or |Recovery|] Change | & 3 s

angd or RQD ] {DepthiFt | Dop ;
Type or] Run %) Sample 1 Consist ¢ Remarks

ROQD | M. tength | or ] S

. Screened ®

interval

J

ol

ardnats
P

///Ij»m’

A0 |0 | &

AN

.

L

P §¢_J Clay & o dd A Se et
d

~f o N & | N —

4!’/'1 F——

.

e
~

* When rock coring, enter rock brokeness. .
* Include monitor reading in 6 foot intervals ~ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm):
Converted to Well: Yes Z;__,~£ No Well 1.D, #:




BORING LOG Page { ot |

PROJECT NAME: C WC Sike wi BORING NUMBER: ¥/BZ & 'y
PROJECT NUMBER: _nD219 Zone A DATE: FLeL 7T
JRILLING COMPANY: ™~ 7, /e G/ = GEOLOGIST: —__ d
DRILLING RIG: St tip. b DRILLER: K- 15 X
MATERIAL DESCRIPTION PIO/FID Reading (ppm)
Sample| Depth | Blows ! | Sample | Lithology |.£."i% : 1] 4 e i :
No. | (F) G-'-o_r tho'vury cn::;:' 7 s .
Ty‘p:or Run “l:;.' Sar:\plo \”rl“' i < Remarks
RQD | Ne. Length or S
Scresned q =
Interval
|
T [ f/l»'\!z S gJ Wes 1
\/ k§ l ’ &lo 1o
Y ¢ b
5 ) P SiHy Clay Lo« 1
- _ 7 A ’ <
(.V I \T\/ -L <' / ~ .€/°¥ - L/z'l.uag‘)‘_ g {'(A..Vé‘/\
3 N I )
* When rock coring, enter rock brokeness.
** Include monitor reading in € foot intervals @ borehole. Increase readmg frequency if elevated reponse read. Drilling Area
Remarks: . Background (ppm):
Convertedto Well:  Yes |- No Well I.D. #:




BORING LOG

BORING NUMBER: ¥/ Rz /

Page | of /.

PROJECT NAME: Cwd  Sike Ul
PROJECT NUMBER: _ nbDzi9 Zone A DATE: P/ ET
DRILLING COMPANY: ColunSia GEOLOGIST: : .
DRILLING RIG: St odepiela DRILLER: d-B. ot
PID/FID Reading (ppm)
Sampls| Dy ows / | Sample | Lithelo, el | o J
Ne, l:‘(F‘:’.ti“ Blr':'r Reca::ry cr\ang:ly . g ﬁ%ﬁ % 1A
and | or | RaD 1 |{oeptrurel . 'ﬂ% NIE RS
Typeor] Run %) Sample ) S Remarks ,':L“ g %%é &5
RQD | Ns. Length or : > 'E‘ -t , g?‘gL
plf j %ﬁ 3 e
x [y
wH
T gn” ng{ (Chy Nois+
L 17 | & oo 5 19| 0
BE | ] )
g - Il/ g +v\c [ ‘\[.,«—b(
Z
* When rock coring, enter rock brokeness. .
* include manitor reading in 6 foot intervals @ barehale. Increase reading frequency if elevated reponse read. Dn'lling Area
Background (ppm):

Remarks:

Converted to Weil:

Yes

=

No

Well 1.D. #:




OVERBURDEN MONITORING WELL SHEET

————

PROJECT <& C Sie ul

LOCATION: cae9/-//e/ |DRILLER

PROJECT NO. cnc C(/ NDZ19 BORING METHQOD: DPT
ELEVATION DATE DRILLING
FIELD GEOLOGIST Yy £ DEVELOPMENT: NA
—, ¢ | CUATION OF TOP OF SURFACE CASING: Flos 4
I{——- ELEVATION OF TOP OF RISER PIPE: |
< —— STICK -UP TOP OF SURFACE CASING:
: STICK-UP RISER PIPE:
Y74
«4— 1.0. OF SURFACE CASING: & :

—— TYPE OF SURFACE SEAL: Coacfete fad

TYPE OF SURFACE CASING: STee/ a4 —Aole
wi e Coved

2/ x 2/ X6

1]

RISER PIPE LD 2
TYPE OF RISER PIPE: S-h YO0 PV

BOREHOLE DIAMETER: q.257

DN WY

N
N

TYPEOFSEAL.  Q/0ff Y» 6" 0I5
”

™t mysa T Al )= ) oAl . )/ 0
eLEVATION/ DEPTH OF SEAL:

TYPE OS SEAL: 32)/2” Sqﬂj '

1 7
DEPTH TOP OF SAND PACK: S0
I/
ELEVATION / DEPTH TOP OF SCREEN: 470
TYPE OF SCREZN: 5(,[\ b pve
' /
SLOT SIZE X LENGTH: |0 $]°+ X106
2/
1.D. OF SCREEN: 2
. -.f"
TYPE OF SAND PACK: ?0/30
r
ELEVATION / DEPTHBOTTOM OF SCREEN: Iv,0

ELEVATION / DEPTH BOTTOM OF SAND PACK: 197 6f
TYPE OF BACKFILL BELOW OSSERVATION
WELL 20/2b

i r
: 7
ELEVATION / DEPTH OF HOLE: / l'// o

BORINGNO.:. _ CACY/- Mo,



OVERBURDEN MONITORING WELL SHEET

PROJECT __(CNC  Sie 4l LOCATIO
PROJECT NO. INLYALE) BORING
ELEVATION DATE

BORING NoCALA( M3
DRILLER

CU -
IMETHOD=BFFR4.26 0 (D &

ORILLING  Bod Follen
DEVELOPMENT: NA

N:ﬁ,'{e%fz}eneﬁrad’ {
CACH—Munro3

2(13/94

FIELD GEOLOGIST pacle THRonygdon

A_—|___
|

ELEVATION OF TOP OF SURFACE CASING!
ELEVATION OF TOP OF RISER PIPE:

STICK -UP TOP OF SURFACE CASING: E[agﬁ
STICK-UP RISER PIPE: £704 b

1.D. OF SURFACE CASING: 81D x [dOD
TYPE OF SURFACE CASING: éoe( cduey &/
Bo(¥ [ dé-:(ush ( PEMCH)

TYPE OF SURFACE SEAL: Concree Pad

(@/z&éé‘/‘e@j 20x 2 x 6"

6&¢'(9 -df&v\{m ”y
dicbrowa 40 [t

RISER PIPE 1.0.: 2'n
TYPEOFRISERPIPE:  QUC, 4ch. /0.

Flvshthoeqded (F.T.)

BOREHOLE DIAMETER: &8.25 '

OOONIMITINANS

6(??1‘4{(}! fandys it
54»lum,¢ad. ro

Pesfrs, 0abr5 ar
de¢ 95010/1,4«

TYPE OF SEAL: &Qg ﬂﬂd Cﬁllaﬂi!i
‘T\;/;De z
2 ) R

ELEVATION / DEPTH OF SEAL:
TYPE OS SEAL: o Sand " /3 36’/

YE Mz, {a,\d

DEPTH TOP OF SAND PACK: 2
0(0) ELEVATION / DEPTH TOP OF SCREEN: K
00
p,q TYPEOF scresN: PUC S K.40, £ T
7
stoTszextenati: 6. 0/0,' ¢ [,
1.D. OF SCREEN: N
TYPE OF SAND PACK: /20/303 £ 4z .
| 3And (s Hndard 540d )
ELEVATION / DEPTHBOTTOM OF SCREEN: 113
ELEVATION/ DEPTH BOTTOM OF SAND PACK: /3
\_ TYPE OF BACKEILL LOW OSSERVATION
y WELL: 29 0 fz. sand
ﬂ—— 12

ELEVATION / DEPTH OF HOLE:




OVERBURDEN MONITORING WELL SHEET

4

BORING NO.CAMC( - Meos

PROJECT _CCA/C  Sike M

PROJECT NO. NO2Z I\

ELEVATION

.
LOCATION: 5, Ye «//Z

&5 /e 4l/Zedfary
%-;m&;

BORING
DATE

DRlL‘-ERC{Jﬁ 24701 ‘O”L'[/L"ﬂ

DRILLING e £w/fer

METHOD: BFT 4.25v 454

L]

DEVELOPMENT: NA

FIELD GEOLOGIST nlark Dadring Jon

ELEVATION OF TOP OF SURFACE CASING;
ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:;

1.D. OF SURFACE CASING: ' [D £ (O“ D
TYPE OF SURFACE CASING: $ep( (yer &~
Bo(fon [-d [etrsa CPemco)

TYPE OF SURFACE SEAL:Jpncre e Fad
(Quirkcrele) 2cz 67

RISER PIPE 1.D.: 2éan

TYPE OF RISER PIPE:  PU/C, Sch - {0

Flrse 1hesgd (-T2

-
4 50(‘{9 % %
O | Bed cley -t % %
([/ 5000y é{lm{, ro | _
g0 | PO e
2| Olive coloed
6¢‘[¢{ “ond Yo
J/ "“-M{%‘ﬂ,m
pedro. odars. g
(0 4q~/g,m/_ed s0.4s |
C A gg'tls,
i,
\[ 6‘g‘{“"‘ﬁ‘f‘?/ no adirg
I ﬂE—cDCi —
CPO.G> rovnd
(o.d) Drtiler BZ.
ﬂ“owm\ Bore kol
() Drven

BOREHOLE DIAMETER: #8.25 &n
TYPE OF SEAL: Forflgund C.eaeut

—
[ \rpe L
B [ £

ELEVATION / DEPTH OF SEAL:
TYPE OS SEAL: “Chobe Sand” MF @ye.
sand

DEPTH TOP OF SAND PACK:

ELEVATION/DEPTH TOP OF SCREEN:

0. Cotfings

TYPEOFSCREEN:  PUIC 4k .40 F-7°
W L4

SLOT SIZE XLENGTH: (DO )n i (OLY.

I.D. OF SCREEN: 2

TYPE OF SANDPACK:  (20/32 Eivel )

3
I 4

Wz (racts) saed Cotondard 5aed C)

——

ELEVATION / DEPTHBOTTOM OF SCREEN:
ELEVATION / DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW OSSERVATION

WELL: (25/34) Sand.

ELEVATION / DEPTH OF HOLE:

_;_/f?/_
1

/

[\l




BORING NO.:

OVERBURDEN MONITORING WELL SHEET

PROJECT__ coc

PROJECT NO.

ELEVATION -

2ou¢ A Si¥ed) LOCATION: 5o 97/ Bed . 15
75/2 N02\9Q BORING g Y/-arwo 7

DATE

DRILLER Rod £/l Cush

METHOD: DPT M s/vm A

®/2/99 DRILLING

DEVELOPMENT: NA

FIELD GEOLOGIST _Lwretd (Lowe de

ELEVATION OF TOP OF SURFACE CASING!
ELEVATION OF TOP OF RISER PIPE:

DO IMIMINANNN

STICK -UP TOP OF SURFACE CASING: =N
STICK-UP RISER PIPE: =27
.D. OF SURFACE CASING: & °’' $he ttom bantn
TYPE OF SURFACE CASING: Sfea lowr’ -
Bt fod fltot Peme o
| TYPE OF SURFACE SEAL: Concelx [Z o
Q pc ke '\V&'
RISER PIPE 1.D.: 2.
TYPE OF RISER PIPE: Sed Yo PV C
BOREHOLE DIAMETER: £
TYPEOF SEAL: forrimer CorasesnT—
15P&” L

ELEVATION / DEPTH OF SEAL: 2" gey
TYPEOS SEAL 30/45 Fing Sr4r0-20

SN1tq4 Sa>
DEPTH TOP OF SAND PACK: 3 res

/

ELEVATION/DEPTH TOP OF SCREEN: Y Bes
TYPE OF SCREEN: Se)) Yo Py ¢
SLOTSIZEXLENGTH: . a/0 1 v /09
1.0. OF SCREEN: R e
TYPE OF SAND PACK:  22/30 S7a-pan P
S1tpeA  Saa )
ELEVATION / DEPTHBOTTOM OF SCREEN: 17 1 BLS
ELEVATION/ DEPTH BOTTOM OF SAND PACK: KsYges

TYPE OF BACKFILL BELOW OSSERVATION

WELL: 29/36 Sy A~DARP Setrca S1-()

ELEVATION / DEFTH OF HOLE: /24 Res

.’// i d

- Y



BORING No.cht//Mwog D

OVERBURDEN MONITORING WELL SHEET

PROJECT Bile Ul
PROJECT NO. ND219
ELEVATION

L <
LOCATIONS: ‘e &7/20we 4319/ [ORILLER Cus¥den Dnsl/:0
— METHOD: Sl 8. 25454

ne
I deZeolyr,

— Yan 6/&?\—5‘7‘/
‘,u‘f ¥ S&

w ad

~able, no skl

no polm. odore

Z/H 99 DRILLING BudLoffon.

OEVELOPMENT S

S R
L, ppm

) adcé-ﬁr@&‘ad

Fa 59»9‘\9(9
0{\,\”0./ 82.
Sample @ 29 -2

I
b2 s oTN

peee

e
RS

ELEVATION OF TOP OF SURFACE CASING:

ELEVATION OF TOP OF RISER PIPE:

STICK -UP TOP OF SURFACE CASING: 105 A
STICK-UP RISER PIPE: .

.D. OF SURFACE CASING: @ " Sfrve/ Mo loQ o

TYPE OF SURFACE CASING: @uTras €10 Fosty Pome 9

Pl &
R B

TYPE OF SURFACE SEAL: (o n¢ rc £ Adds

———T(PE of Surface Cne LY pi. 5. <0 /. € ¢

RISER PIPE 1.D.:

. Retne ®etJ YO /24 n-)
TYPE OF RISER PIPE: b

BOREHOLE DIAMETER:
TYPE OF SEAL: .
[2.25 ¢'s
—— Type of 5.C. Seal Yortlard CometTiper
ELEVATION / DEPTH OF SEAL: /
TYPE OS SEAL: Cgour rusrogersivs Iadmtldo 73 'He
e(Z25e =90.0!
Cerroninr SE&al QAT rrlLs
DEPTH TOP OF SAND PACK: 23 pes
ELEVATION / DEPTH TOP OF SCREEN: 25’1 Bes
Sei Yo Pu
TYPE OF SCREEN: L O/O i SLoT
SLOT SIZE X LENGTH: o /0 1wets X 10T
LO. OF SCREEN: 2 a4

TYPE OF SAND PACK:.  28/30 S74+R (
b0e1 A Sat>

ELEVATION / DEPTHBOTTOM OF SCREEN: 3’ 14¢¢
ELEVATION/DEPTH BOTTOM OF SAND PACK: 30,5~/ 25 |
TYPE OF BACKFILL BELOW O3SERVATION

WELL' 20/30 57asp0R0 Sitos SAA
ELEVATION/OEPTH OF HOLE: 2o.s71 R7¢




OVERBURDEN MONITORING WELL SHEET

BORING NO.CAR /- Mo,
Cadp, % leco

/ .

PROJECT__(CAL  Size Hi. -
PROJECT NO. nozi9
ELEVATION

FIELD GEOLOGIST laek Dormingdo,

BORING
DATE

LOCATION:{/% %/ %%54;[
2/13/99

DRILLER Cusi@p DY/
METHOD: BPT 45710454
DRILLUNG  Bod /o

DEVELOPMENT: NA

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:

STICK-UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:

Flus 4

.D. OF SURFACE CASING: B! D x. /OYOD

TYPE OF SURFACE CASING.SNer [ COVer &/
Borfon ld /FLUQQ (PEMCO)

TYPE OF SURFAGE SEAL:

GROIIND
FLEVATIO (o lcrele) 2'x 2% 67
Fis
RISER PIPE 1D Zin
TYPEOFRISERPIPE:. p W~ Sch. 4O,
Elvsb Threaded (E-T)
45,14 BOREHOLE DIAMETER: _8.75 2 1
TYPE OF SEAL: ForHa ud Comon £
_/’ ”
/e T _
77
ELEVATION / DEPTH OF SEAL: /2
TYPe 0 SEAL: ‘Chalre Sand™ (30/65)
1= > . Sand
DEPTH TOP OF SAND PACK: !
ELEVATION / DEPTH TOP OF SCREEN: / f
TYPE OF SCREZN: P Sk HE E T
SLOTSZEXLENGTH: O.0/0/my [OH.
o Et MPIPL‘B: 1.D. OF SCREEN: 2
L\ Pqu/\Ad Ly, =4\ N In.
N ;Dm‘lb«/‘ B.2. .
( L L Borchole ‘ / 3
TYPE OF SAND PACK: 29/30 t'we
£1D read:
,(;3, \[0 (ﬂ:‘hw‘j (Q‘)‘Z- éz‘ké '\Chl‘(/ sand
s0'l cv g "1575
¥ N pg,leﬂ odbes,
ELEVATION / DEPTHBOTTOM OF SCREEN: 1/ %
ELEVATION/DEPTHBOTTOMOF SANDPACK: [ (¢ |
TYPE OF BACKFILL BELOW OSSERVATION
WELL: lzc/;g\r,.’—?‘ne sard
ELEVATION / DEPTH OF HOLE: llg



OVERBURDEN MONITORING WELL SHEET

BORING NO.CAKLH/ - Arve 4

FIELD GEOLOGIST

PROJECT___ cf/C "~ Sue Hi
PROJECT NO. NOZI9
ELEVATION

< e

LOCATIONS.‘Le‘ﬂ/MM/ DRILLER Yo Dn,
BORING CAE Y/ -Musde/  |METHODBFTY. 257 ip <4

DATE

{399 ORIUNG _20d £u lfer
DEVELOPMENT: NA

QDQDM —

) Bktfrnd
) pr,‘[ or B 2.

) Tn Bovehble

s?rld C w? 1

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE.
STICK -UP TOP OF SURFACE CASING: 171 % 4
STICK-UP RISER PIPE:

1.0. OF SURFACE CASING: B 10 {07 OD

TYPE OF SURFACE CASING: 5./pe( Cover &/
B (4o Azd Elosh ((PEPnco)

TYPE OF SURFACE'SEAL:

(Quitbcrole) 2t ¢ 2 < 6*

RISER PIPE L.O.: Zé'n
TYPEOF RISERPIPE: PUC, 404_4{0
Elvah Thregd T3

BOREHOLE DIAMETER: B.25 .'a

TYPE OF SEAL: 0,9,\3(0,,4 o onent-

‘f(/ﬂ o T
ELEVATION / DEPTH OF SEAL: /! 2
TYPE OS SEAL: * ¢
UE Cde. <and
DEPTH TOP OF SAND PACK: 2
ELEVATION / OEPTH TOP OF SCREEN: 1 2/

TYPE OF SCREEN: EIC Sch b 77
SLOTSZEXLENGTH:  (J.NEdn & (94

I.D. OF SCREEN: PR

TYPEOF saNO PACK:  (20/37) . &> .
50 .d (¢ Y dard sand)

ELEVATION / DEPTHBOTTOM OF SCREEN: ¥ ¥
ELEVATION/ DEPTH BOTTOM OF SAND PACK: ) /$
TYPE OF BACKFILL BELOW OSSERVATION

WELL: /Z@/Bd» £ . sand
ELEVATION / DEPTH OF HOLE: It




' BORING NO: c ac /= £)O 2
) OVERBURDEN MONITORING WELL SHEET

PROJECT _CAC Site Ul . - LOCATION: catq/-Muwo2 [ORILLER Cs¥emy d.Y/rel
PROJECT NO. Cca#’C Y/ NDLIQ BORING Cae¢/-#LO T |METHOD: BRT
ELEVATION DATE G/p0/99 DRILLING
7 DEVELOPMENT: NA
FIELD GEOLOGIST gy Ray’ g
(‘1%1——'—— ELEVATION OF TOP OF SURFACE CASING: //c{{
1 —————ELEVATION OF TOP OF RISER FIPE:
———— STICK -UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE: /
y;
.D. OF SURFACE CASING: &

TYPE OF SURFAGE CASING: gz &/
2 d ..4 ¢ (el
TYPE OF SUR/EACE Serl: concrele pal
? 2 : Z ’

ELEVATIONG: 2! S 2'x

RISER PIPE |.0.: e
TYPE OF RISER PIPE: Sch Yo rPVC

_

4

BOREHOLE DIAMETER: t[ 25’
TYPE OF SEAL: C{lOuT +> 6" &ls

ELEVATION / DEPTH OF SEAL: J
TYPEOSSEAL  JFo /oS Se~x
L4

/
DEPTH TOP OF SAND PACK: Z @

ELEVATION / DEPTH TOP OF SCREEN: 310

TYPE OF SCREEN: Sch Yo PVE

/
SLOT SZEXLENGTH: /0 Slott X /O

4
.D. OF SCREEN: 24 %

TYPE OF SAND PACK: 20/5’0 f?*/
/

«
ELEVATION / DEPTHBOTTOM OF SCREZN: /310
ELEVATION / DEPTH BOTTOM OF SAND PACK: 17167
TYPE OF BACKFILL BELOW OSSERVATIO

) WELL: ) [30 S@rz _
A——————cLeVATION/ DEPTH OF HOLE. 1316
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AR

ST
T2 lﬂv,w.\n- -2

DATE
DATE

CONTRACT NO.
0218
8y

APPROVED BY

SOUTH CAROLINA

SITE LOCATION MAP
SITE 41, BUILDING 191

ZONE A, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON,

—

QUADRANGLE MAP NORTH CHARLESTON REVISED, 1979

OA

¥
AT YT R

ORAWN BY

HJP 10/18/99

FON CAID 10 SV AVIVG - ALV ¢ - VRS




__Z'r-—rj/V\ o
R,
)"’l.
.\ 1ee2
%r_'k I _,—;:;
A

== ~—— 5T0RM DRAIN UTILITY LIHE

Ll 188 00
=—.___ —
SCALL IN TECT
FEFERSHCER DRAWN BY DA CONTRACT NG
3 A
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