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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) has been prepared by CH2M-JONES, LLC. The plan
is designed for Zone C/ Site 3 1-Building 760; Underground Storage Tank (UST) 760 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: 01118. This SAP provides methods to further
evaluate the applicability of intrinsic remediation and monitoring well abandonment as a
corrective action for UST 760 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 1. (Tetra Tech, NUS [TTNUS], 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 760, also known as the Naval Hospital Building NH-D, was constructed in 1917 and
served as housing for Naval families until base closure. UST 760 was located on the southwest
side of Building 760 and provided heating oil to the building (Figure 3). The UST had a 1,000-
gallon capacity and was constructed of steel. It is unknown when the UST was installed but
the system was deactivated in March 1998 (TTNUS 1999).

1.2 Objective

This SAP 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 Rapid
Assessment completed by TTNUS 1999. Details for the abandonment of monitoring wells at
UST 760 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. Figures 2 and 3 depict the public utilities
located within 250 feet (ft) of the former UST 760 study area. Specific information concerning
the depth of utilities below land surface (bls) is currently unavailable, however, utilities at this
site generally are between 2 to 6 feet bls. The following utility receptors were located:

e Sanitary sewer, water utility: Sanitary sewer line and water line extend east to west
along Kenny Lane south of building 760. The sanitary sewer line and water line enter
Building 760 on the south side of the Building. No hydraulically down gradient (with
respect to groundwater) sanitary sewer lines or water lines were identified within 250
feet down gradient of UST 760. -

o Electricity utility, gas utility: An electrical transformer station is located approximately
45 feet west of the site, which provides subsurface electrical feeds to the boiler house
and Building 760. The electrical line leading from the transformer station to Building
760 is located approximately 20 feet north of UST 760. This is the nearest down
gradient electrical line to the former UST location. The electrical feed to the boiler
house is located approximately 5 feet south of UST 760. A primary electrical line
extends east to west south of Kenny Lane. A gas line also originates from the west side
of Building 760 and extends towards the south. This gas main is located approximately
5 feet east of UST 760.

e Storm drain utility: The nearest storm drain utility is located approximately 35 feet
south of UST 760. No down gradient storm drain utilities were identified within 250
feet of UST 760.

According to the Tier I and Tier II 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. The pearest

surface water body to UST 7607is Noisette Creck located approximately 2,000 feet to the north,

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



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 for this site.

2.2  Site-Specific Target Levels

The only identified future potential receptor is the construction (utility) worker. Site soil
concentrations were compared with RBSLs for ingestion or dermal contact with surficial soil.

ac it tesmimantad ot ihe altar bacarocea lrar nath

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 (TTNUS, 1999). The calculations for dermal contact and

incidental ingestion can be found in the Tier II completed by TTNUS.

RBSL for Ingestion or
Maximum Dermal Contact with
Compound of Concern Concentration Soil- Commercial Exceed the RBSL
(mg/kg) (mg/kg)
Benzene 0.010 200 No
Naphthalene 13.4 41,000 No

2.3  Soil Leaching SSTL

SSTLs were calculated for benzene and 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 for benzene and Naphthalene are provided in the following table (TTNUS 1999).

Concentration in CNC31-
Chemical of Concern B03/31SLB03112 Soil Leaching SSTL
(mg/kg) (me/kg)
Benzene 0.010 0.974
Naphthalene - 134 182

The soil leaching SSTL for benzene is 0.974 mg/kg, which is above the maximum benzene
concentration detected (0.010 mg/kg), indicating the soil benzene levels will not leach into the
groundwater at concentrations above RBSL for a construction worker. The soil leaching SSTL
calculated for naphthalene is 182 mg/kg, which is, well above the maximum naphthalene
concentration detected (13.4 mg/kg) and indicates that naphthalene in subsurface soils will not
leach into the groundwater above the RBSL for a construction worker (TTNUS, 1999). For

information on the leachability models used, see Appendix A.
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3.0 PROPOSED REMEDIATION TECHNOLOGY

Based on the results of the Tier I and Tier II 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.
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4.0 MONITORING WELL INSTALLATION AND ABANDONMENT
4.1 Monitoring Well Installation

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

4.2 Monitoring Well Abandonment

A total of thirteen monitoring wells will be abandoned at Building 760 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).
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5.0 PROPOSED GROUNDWATER MONITORING PROGRAM

5.1 Monitoring Frequency and Reporting

The groundwater monitoring program proposed at UST 760 will be performed in accordance
with SCDHEC Corrective Action Guidance Document and consist of the following:

e Frequency: Initially all monitoring wells at this site will be sampled. Thereafter,
groundwater samples will be collected from wells CNC31-MWO01 as a source well,
CNC31-MWO02 as the up gradient well and CNC31-MWO03 as the down gradient well.

e 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 (or as nessasarry), a performance evaluation will be
submitted to SCDHEC providing the effectiveness of the intrinsic biodegradation/natural

attenuation occurring and any recommendations for the site.
e 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.

S.2  Analytical Parameters

The following constituents will be analyzed for each groundwater sample:

< o PR Tt ) oy R | Ry ~ v]ana ™™ HoIing Mo
e Benzene, Toluene, Ethylbenzene, total Xylene (BTEX) using method 8260.

o Naphthalene using method 8260.

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

Nitrate (NO™)
Sulfate (SO™)
Total dissolved iron
Methane (CH,)
Alkalinity



5.3 Field Measurements

The following parameters will be sampled in the field:

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.

5.4 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

samnlino
g.

SQaaipiiagy

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.

5.5 Sample Handling
Sample Handling will be conducted with the following references:

EPA EISOPQAM (EPA May, 1996)
Charleston Naval Complex Sampling and A

S ALl ARNaVas AL ) o p -8

5.6 Sample Packing and Shipping
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

L
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5.7 Quality Control

Quality Control (QC) samples will 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:

e 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.

e 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.

e 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

1 + inatod Aive 3
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.

5.8 Field QA/QC

More information on field QC can be found in section 5.6.

5.9 Control Limits

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

groundwater. See Appendix B.
5.11 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. SOUTHDIYV point of contact
Gabe Magwood
Southern Division Engineering Command
2155 Eagle Drive
North Charleston, SC 29406
(843) 820-7307

2. SOUTHDIYV point of contact
Tony Hunt
Southern Division Engineering Command
2155 Eagle Drive
North Charleston, SC 29406
(843) 820-7307

3. SCDHEC point of contact
Paul Bristol
South Carolina Department of Health and Environmental Control
2600 Bull Street
Columbia, SC 29201
(843) 898-3559
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Site 31 Leachability

10/14/1999 4 43 PM

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA

Department of Health and Environmental Control (DHEC)

Site Data

SITEID # COUNTY Charleston
FACILITY NAME Site 31, Building 760

STREET ADDRESS Charleston Naval Complex, North Charleston, SC

Soil Risk Evaluation Data

TPH 9600 ma/kg

Soil % SAND (Estimated) 60 %

Soil % CLAY (Estimated) 20 %

Worst Case Benzene 0.01 mg/kg

Soil Analyses Toluene mg/kg
Ethylbenzene mg/kg
Xylenes mg/kg
Naphthalene 13.4 mg/kg
MTBE mg/kg

Natural Organic Carbon Content 3570 mg/kg

Average Annual Recharge 25 cm

Distance from highest Soil

Impact to water table 30 cm

Bulk Density of Sail 1.55 glce

Wetting Front Suction 12 cm

Soil Hydraulic Conductivity 5.60E-04 cm/sec

Porosity 0.47 decimal %

Residual Water Content 0.05 decimal %

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

Figure

O~ OODN

Bold indicates site specific data

IN-SITU SOIL RISK EVALUATION




Site 31 Leachability 10/14/1999 4:43 PM

ALCULATIONS:
;quation 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 = 0.0091 decimal %

Step 2 - Calculate the concentration of COC in soil pore water (Cwj) directly in

Cw = Cs*({Wr "1g/cc+Ba)/{{Ba"Koc fcs)+Wr+{{e-Wr)"H"))) = 0.0124 mg/l

Eguation Set il - Determine the velocity of the soil pore water (Vw) -
Step 1 - Calculate the air filled porosity (f) in decimal gercent.

f=g-Wr= 0.42 decimal %

Step 2 - Determine the time for water to percolate through the vadose zone soil
(from depth of worst case soil sample to the water table at site).

t = (fKA(L-{{(Hw-HP) " [In{{(Hw+L-Hf)/ (Hw-H)))) = 6,023 seconds
Step 3 - Determine the velocity of the water (Vw) in feet per year.

Vw = (L/30.48cm/ft)/(t/31,500,000sec/year) = 5,148 ft/lyear

Equation Set Ill - Determine the organic retardation effect (Vc) of the contaminant.
Step 1 - Calculate the soiliwater distribution coefficient (Kd) (ml/g) for uncontaminated soil.
Kd = Koc*foc*1E-6 = 0.28917 ml/g

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

Ve = Vwi(1+((Bd*Kd)/e)) = 2,635 ft/year

Equation Set IV - Determine biodegradation rates and provide final CQC concentration {Cf) a
Step 1 - Calculate the time (Tc) in days required for the COC to reach groundwater.
Tc = 365 day/yr*((l/30.48cm/ft)/Vc) = 0.14 days

Step 2 - Calculate estimated concentration of COC in the soil pore water {Cp) necessary to protect groundwater.

Cp = 10~(log (Crsbl)+{(Te/2.3)*(0.693/t1/2))) = 0.1508 mgll

COC concentration in soil pore water (Cp} is greater than concentration necessary to protect groundwater (Cw), therefore the SSTL must
be calculated.



Site 31 Leachabuity 10/14/1999 4 43P

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA
Department of Health and Environmental Control (DHEC)

Site Data

SITEID# 0
FACILITY NAME Site 31, Building 760

Instructions

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

List Constituent: BENZENE
(BTEX, Naptn.)

Table
Bioremediation "half-life" 16 days t 1/2 1
Soil/water partitioning coefficient 81 mi/g K oc 1
[~ ResUts
Equation Step
Set
Total Organic Carbon Content 0.0091 decimai % fcs | 1
Leachate Concentration 0.012 mg/l Cw I 2
Air Filled Porosity 0.42 decimal % f I 1
Infiltration Rate Time 6,023 seconds t I 2
Velocity of Water 5,148 ft/year Vw Il 3
Soil/Water Distribution Coefficient 0.2892 ml/g Kd 1 1
Contaminant Percolation Rate 2,635 ft/year Ve mn 2
Time to Reach Groundwater 0.14 days Tc \Y) 1
Concentration reaching Groundwater 0.1508 mg/l Cp v 2
Site Specific Target Level 0.9748 mg/kg C sstl Vv
Conclusions
Does concentration of chemical of concern in soil exceed SSTL? NO
Risk of Human Exposure due to contaminated soil.
YES X NO

IN-SITU SOIL RISK EVALUATION




Site 31 Leachability 10/14/199S 4:43 PM

CALCULATIONS:
Equation Set | - Determine soil pore water concentration resulting from physical partioning (Cw).

Step 1 - Caiculate the total organic carbon content {fcs) of the soil.
fcs = (foc +TPHI1.724)"1E-6 = 0.0091 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+((0-Wr)"q'))) = 3.05 mnail

Equation Set |l - Determuine the velocity of the soil pore water (Vw) -
Step 1 - Calculate the air filled porosity {) in decimal percent.
f=@-Wr= 0.42 decimal %

Step 2 - Determine the time for water to percolate through the vadose zone soil
(from depth of worst case soil sample to the water table at site).

t = (FKN™(L-(Hw-HD)" (In(Hw+((L-HN/(Hw-HD))) = 6,023 seconds
Step 3 - Determine the velocity of the water (Vw) in feet per year.

Vw = (L/30.48cm/ft)/(t/31,500,000sec/year) = 5148 flyear

Equation Set lli - 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 = 5.50851 milg

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

Ve = Vw"(1+{(Bd"Kd)/a)) = 269 ftiyear



Site 31 Leachabiity

10/14/1999 4 42 PM

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA

Department of Health and Environmental Control (DHEC)

Site Data

SITEID# 0
=ACILITY NAME  Site 31, Building 760

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
Soillwater partitioning coefficient 1543  ml/g Koc 1
Results
Equation Step
Set
Total Organic Carbon Content 0.0091 decimal % fcs i 1
Leachate Concentration 0.047 mg/l Cw I 2
Air Filled Porosity 0.42 decimal % f I 1
Infiltration Rate Time 6,023 seconds t [ 2
Velocity of Water 5,148 ft/year Vw I 3
Soil/Water Distribution Coefficient 5.51 ml/g Kd i 1
Contaminant Percolation Rate 269 ft/year Ve [ 2
Time to Reach Groundwater - 1 days Tc \Y 1
Concentration reaching Groundwater 1.66 mg/| Cp v 2
Site Specific Target Level 182 mg/kg C sstil V
Conclusions
Does concentration of chemical of concern in soil exceed SSTL? NO

Risk of Human Exposure due to contaminated soil.
YES X

NO




APPENDIX B



Mouaitoring Well Data
Contract Task Order No.

'Well ldentification

Date/Thne

Total Depth of
Weli

Depth tv
Product

Depth to Water

pll

Temperature
(Q)

Conductivity
(ms/cm)

Dissvlved O,
(ug/l)

Turbidity
(NTU)

Sample 1D
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GROUNDWATER SAMPLE LOG SHEET

: Page_ _of
Project Site Name: NG 2 Sample |10 No.: of
Project No.: Sample Location:
Sampled By: ] 2
[ Demestic Weii Data C.0.C. No::
onitoring Well Data Type of Sampla:
‘0 Other Well Type: 0 Low Cenwnbaugn .
0 QA Sampie Type: {0 High Concentration
SAMPLING DATA:
Oute: D-RAINY Color pH s.c. Temp. Turbidity o o] Salinky Other
Tieme: !Q_{'Q Visual | Standard| mS/cu | Degrees C NTU mg/1 % NA
Method: .
PURGE DATA:
Das: -3 9F Volume pH 8.C. | Temp.(C) | Turbldity Do Balinity Other
Method: . mwel |Z9H 1 1233 | & [BES
Monitor Reading (ppm): ~ 1 f 070 K] g 226
Well Casing Diameter & Material 2 S 08 LoEB |46 ¢’ 0.7
Type: 7Y/ C - ‘ 3 SiS10é6 1B”S A z 9]
Total Well Depth (TD): £.83
Static Water Level (WL): 7 acf ]
Ona Casing Volume(galll):
Start Purge (hrs): | a4
End Purge (hrs): yo. Y90
Total Purge Time (min): .
Total Vol. Purged (gall):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Regquirements Collected
TEAX E Pct SxUD pd viels 2339 |
| He L 2V T 2.233%
P _— 2L /L anber L 1 2-23%Y
LBrioss “~— - 2 '/X D/, 'eb.sli’s m
OBSERVATIONS / NOTES:
Circle If Applicabis: Shnewre(s):

M3/MSD ‘ 7Dupllé-n 1D Ne.:

e R /04//;//
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GROUNDWATER SAMPLE LOG SHEET
Page___ of ___
et G : e 3| Sample IDNo:  21GLMES vl
;21'23 ir;e' Name: Sample Location: M-
) " Sampled By: =, H -
Domestic Well Data C.0.C. No.: '
~ErMoni!oring Well Data sz.e o ianr:pfr:mtjon
N Other Well Type: {l Low Concentratior
[ QA Sample Type: {] High Concentration
SAMPLING DATA:
Date: -2 Color pH S.C. | Temp. | Turbldity 7e] Sellnity Other
Time: ~ JO S“S-" : | Visual | Standard| mS/icm | DegreesC | NTU mg s NA
Method: Cleat ;
PURGE DATA:
Date: "X volums pH 8.C. | Temp.(C) | Turbidity 00 Sallnity Other
Method: S Zﬂc_ilﬁ?&e Initiel ‘/8‘/ OB a\} S ¢ .L{O
Monitor Reading (ppm): e 1 e .0 ‘7 a\q . ﬁ Q’ = '(‘1‘
Well Caslng Diameter & Material 2 __Koé& |.o6%|a6 - & /: 73
e BV, N 2 Y loesins2] & /70
Total Wall Depth (TD): /18.F3
Static Water Level (WL): 1203
One Casing Volume(galL): 9%
Start Purge (hm): OEY6
Ena Purge (hre): /032
[Total Purge Time (min):
Total Vol. Purged (galL):
SAMPLE COLLECTION INFORMATION:
Analysis Pressrvative Container Requirements _Eolloctnd
BTEX, Ne EDr | HCl 3K fonm/ pols ;
Crhssalvedl MMQ Hsl T it )y -2 s
Anigne Chooz SO p— | X S0 ml Flastic  P2297 |
FAY — 2% [ A _apber 2-22-% '
OBSERVATIONS / NOTES:
Dagel. BTEX,Naph, MTBE ,EOB «PAX
1
Clecle i Applicable: Signature(s):
MB/MSD | Duplicate ID No.: J
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GROUNDWATER SAMPLE LOG SHEET

CRACE  ow

Page___of ___
Project Site Name: CrC 3 Sample ID No.: pYes,
Project No.: Sample Location: M -R
Sampled By: RE/IR
Domestic Well Data C.0.C. No.:
Monitoring Well Data Type of Sample:
)lj\ Other Well Type 3] Low Concentratlgn
oA 3ampa Tyza T o=igh Sorzaam3ne
SAMPLING DATA:
Data: ™) - A3-9T Color pH 8.C. Temp. Turbidity DO Salinity Other
Time:  ///S Visual [ Standard| mSicm | DegreeaC | NTU mg/ % NA
Msthod:
PURGE DATA:
Date:  )-RA3-17 volume | pH | 8.C. [ Temp.(C)| Turbidity DO Sallnity Other
Method: S [py (s Pace s el o/, SST UL 2. | & yAYA
[Monitor Resding (ppm): \ <D o214 Y ;d /-] 1
[Well Casing Diameter & Material 2 i?i QOO0 Y. 6 ¢’ /. ’B\f
Type: VG X 3 98|00l | 2 /.50
Totai Well Dapth (TD): /ESé
Static Water Lavel (WL): /-
One Casing Volumea(gall): / . 03
Start Purge (hms): ) -
End Purge (hrs); JOO )
Total Purge Time (min):
Tots! Vol. Purged (gs\L):
SAMPLE COLLECTION INFORMATION:
Analysls Preservative Container Requirements Collected
. [<¥p” AC( B YO pudf (/1&/; . /0356
Dis Me Ve, Hl Y Ve TR
AH A 2X / A ounber e
___détdﬁé;:% ‘ D < \J\i;m;/i :qrngdeJ L
OBSERVATIONS / NOTES:
Circis i Appiicabie: Signature(s) 7
MSM30 | Duplicats I0 Ne.: L. 7 ,/,/Z/




¥3s L9/ L1333 1309 D4 IDO4H I LD |l:_|rv-nr_u'| NUS Cmac
GROUNDWATER SAMPLE LOG SHEET
Page__ of ___
Project Site Name: e 3 Semple IDNo: 3 1GhL ME2E L
Project No.: Sample Location: -
Sampled By: R
[} Domestic Well Data C.0.C. No.:
& Monitoring Weil Data Type of §ample:
A Armar Wall Tyne: ~ [} Low Uoncraﬁtratbn
(] QA Sampie 1ype. T Wik Sarcentrafic”
SAMPLING DATA:
Date:  7-X7-SY Color pH 8.C. Temp. | Turbldfty Do Solinlty Other
Time: = Visual | Standard| mS/co | Degrees C NTU we/l % NA
Niethod: - Ueir
PURGE DATA:
Date: 7- 7} -y volume | pH 8.C. | Temp. (C) | Turbidity po Salinity Other
Method: S /pow e nial w45, /70123, 3 [ 2,09
Monltor Reading (ppm): 1 o BoA) Lg? ad.2 & .69
et Casing Dismeter & Material 2 |z |.62013S" 10 .30
e PV, R s |yp3l.opojasa ] & 1z 8
Total Well Dapth (TD): 896
Static Water Leval (WL): /R ﬁ
One Casing Volume(galL): 8<
Start Purge (hrs): YL
End Purge (hrs): JONS
Total Purge Time (min):
[Total Vel. Purged (galL):
SAMPLE COLLECTION INFORMATION:
Analysis Praservetive Container Requirements Coltected
ETEL Mogh, MTRE ,EDB Hel 3k fonl Uials 7-2.2-9%
Df Sac]uega M(_‘Hqunc [-{C ( n Y] 2" -7.8:),crc(
Arnieng (No=x _‘_So“) -— | X <o Ipé.x.shg 22-99
PAH — ax | & anber b20-2%
OBSERVATIONS / NOTES:
Circie if Applicable: Signatursis)
MEMSRD | Duslicats ID No.:

(3 P%)
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GROUNDWATER SAMPLE LOG SHEET

LI e | TSN

M3MSD | Dupiicats 1D No.:

Page_ of
Project Site Name: CNC R Sample 1D No.: G
Project No.: Sample Location:
Sampled By: j 74
[l Domestic Weii Data C.OC.No.: B
X Monitoring Well Data Type of Sample:
) Other Well Type: I Low Concentration
T 28 Sarcis Tuenw N Wiah Concentratior
SAMPLING DATA:
Date: 7. A 3-TX¢ Color pH 8.C. Temp. Turbldity DO Salinity Other
Time: /R[S Visual |Standard| mS/cm | Degrems C NTU my/ % NA
Method:
PURGE DATA: 08 rﬁj R3O0 & 2RO
Date: ’)aagfﬁ_‘j Volums pH 8.C. | Yemp.(C) | Turbidity DO Salinity Other
Metod: S Joes Fopeg | ot B i o . e
Monitor Reading (ppm): 1 92 O | z3: & 2.5
Weil Casing Diameter & Material 2 |99 ke 12281 & 2.93
. % F — ! _ ')hl’ AL L :¢ er
Tyee: ;V/C A 3 143%¢ 1,064 5.6 S 2 a
Total Well Depth (TD): NN
Static Water Level (WL): /2.5
One Casing Volume(gsUL): /.03
Swart Pupe (hrs): = AR S /O
End Purge (hrs): 03
otal Purge Time (min):
otal Vol. Purged (gall):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirsments Collected
[97 -3 MY 3 < 2-23%% |
e Hel Ty oa et L) I
PAH e X | b Gunbers ]
A;‘im n < _— l ¥ S< ’p )
OBSERVATIONS ) NOTES:
Circls ¥ Applicabie: T Signature(s):

— T - ——t

Jo



839/18/19S9 13:i54 8339044940 T lEtkAIELA NUD . rRac o

- GROUNDWATER SAMPLE LOG SHEET
37 v _ Page___of
Project Site Name: CAx 3 Sample IDNo.: J3/GLiMFIIA]
. Project No.: Sample Location: ——m-h#ﬁ——
A g Sampled By: 2.
«, (] Domsstic Well Data C.0.C. No.:
K& Monitoring Well Data Type of Sample:
i Other Weli Typs: [ Low Concentration
7 78 Qarmpla Tyne e 7 High Concentration
SAMPLING DATA:
Date: V- AT Coler pH 8.C. Temp. Turbidity Do Salinity Other
Time: 164 Visual |Standard| mS/an | Degrees € NTU mg/l % NA
Method:
PURGE DATA:
Date: DA -J X Volume pH 8.C. | Tomp.(C) | Turblaiy Do Salinity Other
Mmetnod: Sl o & Initial : AN & lreo
Monitor Reading (ppm): ~ 1 . ¢061 3_&6 ¢ 75
Wl Casing Diameter & Material 2 |3l o€ S1ad.0 & /735
we PV, 3 s leailoes1a@\ | € D)o
T otal Well Depth (TD): .28
Static Water Lovel (WL): 1224
One Casing Volume(gall): . ﬂ
Start Purge (hrs); m
End Purge (hea): &)
Total Purge Time (min):
Total Vol. Purged (gelL):
SAMPLE COLLECTION INFORMATION:
Analysis Pressrvative Container Requirements Collected
IVa L, EpE H</ 33X Y0 gl viels 22X3
Dicolyed Mhant Kt Ixbo o\ e e
PAH — ax bk aqpobecs ‘3
| Aatans (Mo o4, ) i L% SO0 nl el Y7 1
OBSERVATIONS / NOTES:
Circls if Applicabie: 7 Signaturei(s):

| Ma/M8D [ Duplicate ID Ne.:



VI AU A SIS hwte WY WD T ) RSN PSSR IR W  mac ww

GROUNDWATER SAMPLE LOG SHEET
Page____of _

Project Site Name: C A2 Sample 1D No.:
Project No.: - Sampie Location: M [N ..L‘F
Sampled By:
{1 Domestic Weli Data C.0.C. No.:
[] Monitoring Well Data Type of Sample;
1 Other Weil Type: [ Low Concentration
- QA Samoie Tyoe: [ High Concentraticn
SAMPLING DATA:
Dat: -39 Color pH 8.C. Temp. | Turbldity Do Salinity Other
Time: /<SYS Visua) |Standsrd| mS/an | Degresc |  NTU my/) » NA
Msthod:
PURGE DATA:
Date: “72-23-T Volume pH 8.C. | Temp,(C) | Turbidity DQ Salinlty Other
Method: S foeay @\(.36 intie |, 33 |, ¢-8 ot .2
Monkor Resding (ppm): 1 L.[ 9 000 2’4 b I& 6
Well Casing Dismeter & Materis| 2 z{ 99 1, 060 |2& -1 - =
VD‘JJ“G 73[ s ,g,]u L4 1298 QS ’ufl“
Total Well Depth (TD): [9RAE
Statlc Watsr Lavel (WL): j2. 3
One Casing Velume(gallL): JALC
Statt Purge (hre): it (4
End Purge (hn): S35
T otsl Purge Time (min):
otsl Vol. Purged (gall):
SAMPLE COLLECTION INFORMATION:
Analyals Preservative Container Requirements Collected
b, MTRE ERB Hl IXUOm[ yrls 223
" "PAH — 2X 1 L awlocr 7-;,3:-35 S
OBSERVATIONS / NOTES:
Circie if Applicable: Slignsture(s): ’
Ms/MSD . Duplicate 1D No.: ‘/ %4//




g3/ 10/ 1323

2

MS/msD

1Ji049 gqIa0a493LD e RAIEUH NUD rFRce [40=]
GROUNDWATER SAMPLE LOG SHEET
Page_ _of _
Froje.ct‘Stte Name: cae | Sample IDNo..  /¢2f lwaéﬂt
Project No.: Sample Location. LS~ {
' Sampled By: 2N
[l ‘Domestic Well Data C.0.C. No.:
I Monitoring Well Data Type of Sample:
0 01 er Well Type: {} Low Concentration
. -ar‘_D"‘ f" . " “iph SAamsamtratins
SAMPLING DATA:
Date: /- R T Color pH s.C. Temp. Turbidity Do Salinity Other
Time: ///S Visual  [Standerd| mS/em | Degresc |  NTU mg/l % NA
Method: i
PURGE DATA:
Date: 7 AT Volume pH B.C. | Temp.(C) | Turbidity Do Salinity Other
Method: Sl de@ sl [ST/F |6 | 239 & 330
Monitor Raading (ppm): 1 »0! L~ a\t .l (? 3 -éo
Well Casing Dismeter & Matpril 2 49708l 25— & 3./
e V.S, D 2 9¢let3iav.2) & 126¥
Total Well Depth (TD): [k
Static Water Lavel (WL): 12N
One Casing Volume(galL):
Start Purgs (hra): AT
End Purge (hrs): o\
Tatal Purge Time (min):
[Total Vol. Purged (gell.):
SAMPLE COLLECTION INFORMATION:
Analysis Pressrvative Container Requirements Collected
| STRX, Neoh,, MIDE, EOR HS { 3x90 vl  Vials 223
FA H - 2R ! L o b(r' L
OBSERVATIONS / NOTES:
t
woeh | B\C—LM¢"{¢1 M

Qrsie it Applicadis:

Signature{s):

MSMSDN Dy

AN

P

icats 1D No.:
et marlr Kl M

SR /f/%




iU
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LE LOG SHEET
GROUNDWATER SAMP page__of __
sample DNo:  ZIGEMETE -
Project Site Name: e/ oX! | sample Location: __ Mial-$
Project No.: — — sampled By:
C.0.C. No.:
[ Domestic VWell Date Type of Sample:
¥ Monitoring Well Data 1} Low Concentration
J Otner Weil Type! o ooign Zoncenuanc”
I QA Sample Type:
SAMPLING DATA: Sali Othoer
S -2 Soar | e ] B | Tews [ Temaby | DO | ST ) O
T ]SS5 Vil | Standud] mSlcm | Degres € T
Method.
PURGE DATA:
Dete: _ 7-A3\ Volume pH $.C. | Temp. (C) | Turbldity DO Salinity Other
Method: S Jex,y P e 5.3 003 2k.b| ~10 | 25¢
Monitor Regding (ppm): - 1 S.290 f)é { 23, 9 o l'i‘{
Well Casing Diameter & Matsrial 2 T2y 1.ogo 25 11[ Ql 2.53
Type: U C, = 3 SN 060 257 | & R-2
F -
Total Well Depth (TD): 3'.6 6
Static Water Level (WL): /;)? -l o
One Casing Volume(gall): {» ‘
Start Purge (hrs): ?
End Purge (hrs): 1N
otal Purge Time (min):
Total Vol. Purged (gailL):
SAMPLE COLLECTION INFORMATION:
e o Analysis Preservstive Container Requirements Collectad
. EoD Hel 3 X Yol Udls 2-239%
_PA| — Qubec
OBSERVATIONS / NOTES:
{Circia ® Applicabla: Slgrswrsis) 4

MDWI Duplicate IO No.:
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JTEIRATECH NUS

1l

raae
GROUNDWATER SAMFLE LOG SHEET
Page___of
Project Site Name: A2l Sample ID No.: GLME
Project No.: Sample Location:
) Sampled By:
] Domestic Well Data C.0.C. No.:
- [1 Monitoring Well Data Type of Sample:
N Other Wal| Tvpe: N Low Concentration
J QA Sampie Typs<. C =ien Cancentaue,”
SAMPLING DATA:
Date: - AT Color pH 8.C. Temp. Turbldity s o] Salinlty Other
Time: /oD Visual | Standsrd| mS/cm [ DegreesC NTU mg/\ % NA
Msthod:
PURGE DATA:
Date: T -RAT -G Volume pH 8.C. | Temp.(C) | Turbidiy Do Salinity Other
Method: Slocs Furee. intial |5, 1 A, o€3 |R34.0O & | =2EO
Monltor Resding (ppm): 1 IR 1SS 12y, | B 1365
Weil Casing Diameter & Material 2 (!6 ,Oéc‘\ & /?3 _ é % ';\'L
e PV.C. 3 s |5 2lets=cal & 2.5
Tokat Weil Depth (TD): /LS
Static Water Level (WL); ey (
One Casing Volume(galL): & £
Stan Purgs (hrs): <
|End Purgs (hrs):
Total Purge Time (min):
Total Vol. Purged (gailL):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirsments Collectad
Maph MTRE £05 | HUL YD puf nmade 222 |
O AN — 2x | A o bec D-ZE
OBSERVATIONS / NOTES:
iCircle If Applicable: Signature(s):

{  MSMSC | Duplicate 1D Ne.:




GROUNDWATER SAMPLE LOG SHEET

Page___of __
Project Site Name: Zene C Site 3| SampleIDNo.:  3[&LmMeéd|
Project No.: NOlw4 Bldg 10 Sample Location: Cwe3/ me ép
J Sampled By: T
(] Domestic Well Data C.0.C. No.:
{] Monitoring Well Data Type of Sample:
[] Other Well Type: '] Low Concentration
{] QA Sampie Type: — " digh " arezmreztice
SAMPLING DATA:
Date:. B (¢ &5 Color pH S.C. Temp. | Turbidity DO Salinity Other
Time: |24 Visual | Standard| mS/cm | Degrees C NTU mg/l % NA
Method:
PURGE DATA:
pate: @ (9 G4 Volume pH S.C. | Temp.(C) | Turbidity Do Salinity Other
Method: nitial_ | £.4¢ |.329|2y.» s 2.0
Monitor Reading (ppm): 1 §.9¢).256|22.§ [ |].5§
Well Casing Diameter & Material 2 £.97 |.256|22. & 2 /. €5
Type: 3 €3( |.283122. 7 (25 ].2¢
Total Well Depth (TD): 35.35
Static Water Level (WL): / 2. 75
One Casing Volume(gallL): 3. &
Start Purge (hrs): (€ (&
End Purge (hrs): /2~ ¢/(2
Total Purge Time (min):
Total Vol. Purged (gal/L):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
Bres/E0R Hey 3 Yo,
P4 1+ ~ 2 A | (.
OBSERVATIONS / NOTES:

Kesampl cvert Aae

/
7o

EEDEX ™ /'/(\(//g,

Circle if Applicable:

MS/MSC Juplicate 1D Nc.




GROUNDWATER SAMPLE LOG SHEET

. Page__ of
Project Site Name: Zora: C  Sue 3 Sample IDNo.: 33\ GLMobot
Project No.: N O bt B\da Tko Sample Location: e¢NcB (i Muee D
~ Sampled By: Al a
[} Domestic Well Data C.0.C. No.:
2 Monitoring Well Data Type of Sample:
I Other Well Type: 1 Low Concentration
] QA Sample Type: 1 High Concentration
SAMPLING DATA:
Date: B-11-99 Color pH S.C. Temp. Turbidity Do Salinity Other
Time: &YYo Visual | Standard| mS/em | Degrees C NTU mg/l % NA
Method: Lo or Ylow
PURGE DATA:
Date: B-1u-Y9 Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other
Method: b e Fle e initial | 7.32[ .28 26¢ |200 [1.22 — —
Monitor Reading (ppm): 1 .00 |21 LAO Y 2,84 - -
Well Casing Diameter & Matenal 2 b2 l.268 | 2.1.9 = 1.69 "" —
Type: ™ B U 3 L. 9tl.aeqt 1.9 1 L.o9 - -
Total Well Depth (TD): 2665
Static Water Level (WL): &9 2
S TA
One Casing Volume(gal/L): m?ﬂ TIAL
Start Purge (hrs): LS LD
End Purge (hrs): 16,29
Total Purge Time (min):
Total Vol. Purged (pll): (0.0
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
TTEx (a8 Hal 2 oml
i
L2 ¢ —— = x L
OBSERVATIONS / NOTES: \
10-72 - Hto C‘(u.—ﬂ \
z.-z: - \ valu— ‘\
KPLQ‘B LLor'-kA \..*(\’[ Z [ M‘?‘:@@ [.u‘.‘n‘ﬁg &L
Circle if Applicable: Signature(s):
MS/MSD | Duplicate ID No..
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Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page ___

of

Project Site Name:

N< 3/ Sike 3

Project No.:

2.0 C  NDIlY

Sampled By:

T4 (2 p

Fieid Analyst.

Sample ID No.:

2 GLMI| &/

Sample Location:

SiHte S/~ mes]

Duplicate:

Blank:

O
0]

“ield Form Checked as per QA/QC Checklist (mmals) | ll

SAMPLING DATA: ;- ST o LRSS S A e RN T S e
Date: ) 23 ¢ Color | ORP (Eh) l s.C. : Temp Turbidity cC Sal. . pH
Time: (Visual) I {+/-mv) | (mS/an) o .. {NTD) : {Meter. mefl) (%) { (SO
Method: | I | | I ‘
SAMPLE COLLECTION/ANALYSIS INFORMATION:  * [+ w7 - vy
Dissolved Oxygen:
Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: ____~ mg/l) Analysis Time: [ Qﬁ 2 ¢
Range Used: Range Sample Vol. jCanridge [ MuRictier Titration Count I Muttipfier 1 Concentration
(] 15 mg/L 200m  0200N 001 x001 = molL
D 2-10 mg/L 100 mi 0.2C0N 0.02 x 0.02 = mg/L
CHEMetrics: __ 2 _mgiL
Notes:
Alkalinity: Analysis Time: _{ [ Zo
Eguipment: HACH Digital Titrator AL-OT CHEMetrics (Range: mg/l) Filtered: D
Range Used: Range lSample Vol. ‘Cartridge I Multiplier Titration Count Multiplier 1 Concentration
® 1040 mg/L 100m  0600N 0.1 s UF x 0.1 = &, 7 mal
(] 40-160 mg/L 25 mi 0.1600 N 0.4 & x0.4 = mg/L
L] 100400 Mg/l 100mi  1.600N 1.0 & x10 = malL
D 200-800 mg/L 50 mi 1.600 N 2.0 & x20 = mglL
L] 500-2000mgl.  20mi  1800N 50 & x50 = ma/L
L] 4000mgl  10mi  1600N 100 & x100 = malL
Parameter: Hydroxide Carbonate Bicarbonate
Reiationship:
CHEMetncs: mg/L
Notes:
Standard Additions: _I;] Titrant Molanty: Digits Reguired: 1st.: 2nd.: 3rd.;
Carbon Dioxide:
Equipment: HACH Digital Titrator CA-DT CHEMetnies (Range. mg/L) Analysis Time: 11 (“a
Range Used: Range lSample Vol. |Cartridge l Muttiplier Titration Count | T Concentration
E 10-50 mg/L 200 m 0.3636 N 0.1 SES 2 0.1 = 3% mgl
D 20-100 mg/L 100 mi 0.3636 N 0.2 x 0.2 = mg/L
L 100400 mgL  200m 383N 10 EE x10 = malL
i : 200-1000 mg/L Xm IB3EMN 2.2 20 = me ’LJ

SCHEMetncs

mg/-




Li-

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page _ of __
s .
Project Site Name:  (AC 2/  Rida 760 Sample IDNo.: 2/G&mMg/ &)
Project No.: NOIlLt Zone d Sample Location: /M)
Sampled By: 7 1% Q4 Duplicate: ]
Field Analyst: T Blank: U
Field Farm Checked as per QA/QC Checklist (|n|t|a|s) | |
SANMPLE COLLECTION/ANALYSIS BT DT TR ST e L
Sulfiaz 37
Equipment; DR-700 DR-8 HS-C Coler Chan ~$-WR Color Whest Analysis Time.  §/ 33
Program/Module: €10nm s3 Zther: -
Concentration: ¢ | ma/L Fiterea: ||
Notes:
Sutfate-{88;2
Equipment DR-700 DR-8 _ _ Other: Analysis Time:
Program/Module o
Concentration; mg/L Filtered: D
Standard Solution: D Results:
Standard Additions: D Digits Required: 0.1ml: 0.2ml: 0.3mi:
Notes:
Nitrite (NO,-N): Analysis Time: 1254
Equipment: DR-700 DR-8_ _ Other: Filtered: D
Program/Module: 60
Concentration: 0.0 2 mg/L Reagent Biank Correction: D
Standard Solution: D Results: D
Notes: )
Nitrate (NO;-N): Analysis Time:
Equipment: DR-700 DR-8 _ _ Other: Filtered: D
Program/Module: €5
Concentration: mg/L
Nitrite Interference Treatment: D
Standard Solution: D Results: Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1mi: 0.2ml: 0.3mi

Notes:




'ﬂ: FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page __ of _
Project Site Name: /A€ 3/ Rida b Sample IDNo.: 2)&Lmd /&)
Project No.: NDLlY Zore C. Sample Location: v/
Sampled By: 71 1L QA Duplicate:  []
Field Analyst: Biank: U
Field Form Checked as per QA/QC Checklist (initials):

SAMPLE COLLECTION/ANALYSIS INFORMATION; '3 /7= ntmmm 7 or wfr o vy dei s i S i

IManganese (Mn®):

Equipment. OR-7C0 DR'é!-i ~ACH MN-2 Sther: Apalysis Time: ! 2 2.F

Program/Module: 525nm 41 ’

Concentration: O 3 mg/L Filtered: ‘:]

Digestion: D

Standard Solution: D Results: Reagent Blank Cerrection: D

Standard Additions: D Digits Required: 0.1m: 0.2mi: 0.3mi:

Notes:

Ferrous Iron (Fe?'):

Equipment: DR-700 DR-B'j“Zb IR-18C Coior Whesi Other: Analysis Time Ja ! @

Program/Module: 500nm 33

Concentration: dz b 1 mg/L Fitered: ]

Notes:

Hydrogen Sulfide (H,S):

Equipment: Hs-C Other: Analysis Time:

Concentration: mg/L Exceeded 5.0 mg/L range on color chart: D

Notes:

QA/QC Checklist:

All data fields have been completed as necessary: D

Correct measurement units are cited in the SAMPLING DATA block: D

Mulitplication is correct for each Multiplier table: D

Final calulated concentration is within the appropriate Range Used block: D

Alkalinity Relationship is determined appropriatly as per manufacturer instructicns: D

QAJQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D

Nitrite Interference treatment used for Nitrate test if Nitnte was detected: L__‘

Title block is initialized by person who performed the QA/QC Ckecklist: ]




'E FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page __ of __
Project Site Name: (“a/¢ 2/ B\do 70 Sample IDNo.: 2146LNMP2 &8 )
Project No.: NIt Poae.  C Sample Location: S/'Le S/ pr¢ )
Sampled By: TR/ Duplicate: [ o
Field Analyst: Blank: U
Field Form Checked as per QA/QC ChECKllSt (|n|t|als) ,l—L
USAMPLING DATAS “HSvBiiall & 7%a 100 780 ad & M s B FE C o 0 0 e 0 AT st S T T R e
Date: 7/ 23 &4 Color | ORP (Eh) i $.C. © Temp. ' Turbidity | 20 1 sal. | pH
Time: {Visual) (+/-mv) | (mSicm) ! ' C) ! (NTO) i (Meter, mg/l) | (%) (SU)
Method: | | | ] '
SAMPLE COLLECTIONJANALYSIS INFORMATION: /it = Lwv ety o g o aisn e o vy £t s
Dissolved Oxygen:
Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: mg/L) Analysis Time: [Cé 2
Range Used: Range |Sample Voleartn’dge l Muttiplier Titration Count Multiplier l Concentration
I:] 1-5 mg/L 200 mi 0.200 N 0.01 x 0.01 = mag/L
[ 2-10 ma/L. 100ml 0.200N 0.2 x 0.02 = mgiL
CHEMetrics: "2~ mg/L
Notes:
Alkalinity: Analysis Tme: __|{ by
Equipment; HACH Digital Titrator AL-DT CHEMetrics (Range: mg/L) Filtered: D
Range Used: Rﬂe_ lSample Val, ]Cartn'dge“ Multiplier Titration Count Muttiplier l Concentration
A 10-40 mg/L 100mi  01600N 0.1 8 )4 x 0.1 =S 1@ mon
[l 40-160 mg/L 25ml 0.1600N 04 & x0.4 = mgiL
D 100-400 mg/L 100 ml 1.600 N 1.0 & x1.0 = mg/L
D 200-800 mg/L 50 mi 1.600 N 2.0 & x20 = mg/L
D $00-2000 mg/L 20 ml 1.600 N 5.0 & x50 = mg/L
D 1000-4000 mg/L 10 ml 1.600 N 10.0 & x 10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
CHEMetrics: mg/L
Notes:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.; _ _
Carbon Dioxide:
Equipment: HACH Digital Titrator CA-DT CHEMetncs (Range: mg/L) Analysis Time: I (b
Range Used: Range lSamnIe Vol. —|Cartn'dge TMuRioIier Titration Count { | Concentration
™ 10-50 mg/L 200ml  03636N 0. 4 x 0.1 =45 man
D 20-100 mg/L 100 mi 0.3636 N 0.2 x02 = mo/l.
L | 100-400 mgiL 200m  2636N ‘o ‘ 13 = mglL |
: " 200-1000 mgiL ‘00m 3E3N 22 X20 - malL
{CHEMetncs ng/L

{Notes




TE

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page __ of __
Project Site Name: (A€ 5/ Blaa 1,0 Sample IDNo.:. 2/&mig2 &/
Project No.: NODILY Zone C_.‘j Sample Location: M 2
Sampled By: 7 23 &4 Duplicate: []
Field Analyst: A4 Blank: ]
Field Form Checked as per QA/Q

QALERI S s 8 SEsTIaRIARS

SAMPLE COLLECTION/ANA

Checklist (initials): | l

PRI F SN DU | -y % A N ot
LR LTSS TIPSR A FAR Y TR vt

dapdin 1 F o

Sulfide (8%

O

Equipment: DR-7CC OR-8 _ ~3-C Color Char -=3-WR Coicr Wheel srasts Time: [/ $5
Program/Module: §10nm s3 Zther: -
Concentraticn: ., 2|l me/l Fittered: D
Notes:

ate (S0, ):
Equipment: DR-700 DR-8 _ _ Other: Analysis Time:
Program/Mecdule: &1
Concentration: mg/L Fittered: D
Standard Solution: D Results:

Notes:

Standard Additions: Digits Required: 0.1mi: 0.2mi: 0.2mi
Notes:
Nitrite (NO;'-N): Analysis Time: | 2¢ /
Equipment: DR-700 DR-8__ Other; Filtered: D
Program/Module: 60
Concentration: 0.o2 () mg/L Reagent Blank Correction: D

Standard Soiution: |:| Results: D
Notes: B
Nitrate (NO;™-N): Analysis Time:
Equipment: DR-700 DR-8 __ Other: Filtered: D
Program/Module: g5
Concentration: mg/L

Nitrite Interference Treatment: D

Standard Solution: D Results: Reagent Blank Correction: D
Standard Additions: D Digrts Required: 0.1mi: 0.2ml: C.2mi:




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page __ of
Project Site Name: A~ 3 | Bdako Sample DNo.: 2/4¢emB2F )/
Project No.: NDlb4 Zone C B Sample Location: M2
Sampled By: 7 23 4 g Duplicate: [
Field Analyst: Blank: O]
Field Form Checked as per QA/QC Checkhst (|mt|als) )
SAMPLE COLLECTION/ANALYSIS INFORMATION: e Wit o O e
Manganese (Mn*"): .
Squipment: DR-700 DR-8 _ _ HACH MN-Z Zther- 2patysis 7 me: / a |
Program/Module: 325nm 41 i
Concentration: O . \ mg/L Filtered: D
Digestion: ||
Standard Solution: D Results: Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1ml: 0.2mi; 0.3mi;
Notes:
Ferrous Iron (Fe*"):
Equipment: DR-700 DR-8_ _ IR-18C Color Whesl Other: Analysis Time: | 2 {
Program/Module: 500nm 33
Concentration: (Y g mg/L Filtered: D
Notes:
Hydrogen Sulfide (H,S):
Equipment: HS-C Other: Analysis Time:
Concentration: mg/L Exceeded 5.0 mg/L range on color chart: D
Notes:
QAJ/QC Checklist:
All data fields have been completed as necessary: ]
Correct measurement units are cited in the SAMPLING DATA block: D
Mulitplication is correct for each Multiplier table: D
Final calulated concentration is within the appropriate Range Used block: D
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: D
QA/QC sample (e.q., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: D

Title block is initialized by person who performed the QA/QC Ckecklist: D




'[-b FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page _ of
SIGem@PSy s
Project Site Name: A4 7/ Bida 760 Sample |D NO.: Gkl
Project No.:NbibY 20 € > Sample Location: &/Le 3/ M)
Sampled By: 3a-/2 u Duplicate: [
Field Analyst: Blank: O
rield Form Checked as per QA/QC Checkiist (initials): | |
SAMPLING DAT AR b B A ity b P T R T ey e 2 2078 T o M Tl oy T e e e e w2
Date: - < 3 q 9 i Coior ORP (Eh) 3.C. “emp. a Turbidity 20 : Sal. i pH
Time: ' (visua l (thmv | @Sam | O | (NTD Meter, me | (%) SV
Method: I [ l i
SAMPLE COLLECTION/ANALYSIS INFORMATION: "1 v stk - ¥ | -
Dissolved Oxygen:
Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: mg/L) Analysis Time: , cﬁ 7,3:’
Range Used: Range |Sample Vol. lCartridge | Muttiolier Titration Count Multiplier ‘ Concentration
D 1-5 mg/L 200 ml 0.200N 0.0 x 0.01 = ma/L
D 2-10 mg/L 100 mi 0.200 N 0.02 x 0.02 = ma/L
CHEMetrics: | mg/L
Notes:
Alkalinity: Analysis Time: _// 52
Equipment: HACH Digital Titrator AL-DT CHEMetrics (Range: mg/L) Filtered: D
Range Used: Range Sample Vol. lCanridge | Multiplier Titration Count Multiplier l Concentration
A 10-40 mg/L 100m  0.1600N 0.1 8 2 x01 = SI mgl [<ip
D 40-160 mg/L 25 mi 0.1600 N 0.4 & x0.4 = mg/L
D 100-400 mg/L 100 ml 1.600 N 1.0 & x1.0 = ma/L
D 200-800 mg/L S0 mi 1.600 N 2.0 & x2.0 = mg/L.
D 500-2000 mg/L 20 ml 1.600 N 5.0 & x5.0 = mg/L
I:] 1000-4000 mg/L 10 ml 1.600 N 10.0 & x 10.0 = ma/L
Parameter; Hydroxide Carbonate Bicarbonate
Reiationship:
CHEMetrics: mg/L
Notes:
Standard Additions: D Titrant Molarity: Digits Required: 1st.; 2nd.: 3rd.;
Carbon Dioxide: -
Equipment: HACH Digital Titrator CA-DT CHEMetncs (Range: mg/L) Analysis Time: [ | 2 ?
Range Used: Range |Samo|e Vol. |Cartndge I Muttiplier Tiration Count | I Concentration
é 10-50 mg/L 200m  03636N 04 yze x01 = Y7 moL
Q 20-100 mg/L 100 ml 0.3636 N 0.2 x0.2 = mg/L
[] 100400 mg/L 200m 366N 10 . : 18 = ma/L
: Z200-1000 ma/il 100 mi 3636 N 20 20 = mgiL
ICHEMetncs® ng/L
INoctes
Ot et A dodlbe . - - A e




T

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc.

Page __of _

Project Site Name:
Project No.: Noib U
Sampled By:

(M€ 3/ Rida 60
Zone C.
7 23 5¢
Field Analyst: I/ ‘
Field Form Checked as per QA/QC Checklist (initials):

Sample IDNo.: 3/ G Fm#3 B/
Sample Location: Mw/ 2

O
]

Duplicate:
Blank:

| |

SAMPLE COLLECTION/ANALYSIS 'INFORMATION: = F A epamies

oty

Sditide (- .

Equipment; DR-700 DRE__  HS-CColorChan  HS-WR Coior Wheel Analysis Time: /U @
Program/Module: 610nm 83 Zther: -
Concentration: d A l.f mg/L. Fitered: [
Notes:
Sulfate (S0,2):
Equipment: DR-700 DR-8_ _ Other: Analysis Time:
Program/Moduie: 91
Concentration; mg/L Filtered: D
Standard Solution: D Resuits:
Standard Additions: D Digits Regquired: 0.1ml: 0.2mi: 0.3ml;
Notes:
Nitrite (NO,-N): Analysis Time: [ 2 p2
Equipment: DR-700 DR8 __ Other: Filtered: [_—_l
Program/Module: 60
Concentration: sé) iz 2 Cb mg/L Reagent Blank Correction: |:|

Standard Solution: D Results: [_—_l
Notes:
Nitrate (NO,-N): Analysis Time:
Equipment; DR-700 DRSS _ _ Other: Filtered: [_—_l
Program/Module: €5
Concentration: mg/L

Nitrite Interference Treatment: [_—_l

Standard Solution: D Results: Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1ml; 0.2mi: 0.3ml:
Notes:




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page __of
Project Site Name: CrC 3| Rlda 7,0 Sample IDNo.: 2/4¢m LSS/
Project No.: NOILY Zone C- - Sample Location: My 3
Sampled By: 7 23 9=~ Duplicate:  []
Field Analyst: Blank: ]
Field Form Checked as per QA/QC Checkiist (initials):
SAMPLE COLLECTION/ANALYSIS INFORMATION: .0 ..., . . .. ., ‘ S T e T
Manganese (Mn*'): .
Equipment:  DR-700 DRB__  HACHMN-5 Other: Analysis Time: (2.2 2
Program/Module: 5§2Snm 41 )
Concentration: O. 2 mg/L Filtered: D
Digestion: l:]
Standard Solution: EI Results: Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1ml: 0.2ml: 0.3mi;
Notes:

Ferrous Iron (Fe®*):

Equipment: DR-700 DR-8__  IR-18C Color Wheel  Other: Analysis Tme: .| 2—
Program/Module: 500nm 33

Concentration: w - 7 5 mg/L Filtered: D

Notes:

Hydrogen Sulfide (H,S):

Equipment: HS-C Other: Analysis Time:

Concentration: mg/L Exceeded 5.0 mg/L range on color chart: D

Notes:

QA/QC Checklist:

All data fields have been completed as necessary: D

Correct measurement units are cited in the SAMPLING DATA biock: D
Mulitplication is correct for each Multipfier tabie: D

Final calulated concentration is within the appropriate Range Used block: D
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: D
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: D

Nitrite Interference treatment used for Nitrate test if Nitrite was detected: D
Title biock is initialized by person who performed the QA/QC Ckecklist: D




APPENDIX C



EnSafe/Allen & Hoshall

Monitoring Well NBCC510004

Project: Zone C - Nava Ease Ohaleston

Coordnates: 231365336 £, 3775299988 NN

Locations Ghaeston, SC

Surface Bevatiore 27.0 fest ms!

Started at 500 on 4-4-85

TOC Blevatiore 23.6 fect ms/

Completed at 625 on 4-4-95

Deoth to Groungwater; 7.82 fest TOL  Measired 6-21-G5

Oriing Methodt 425" ID (7.5 Q0) HEA with <cit socon

Graundwater Elevatiors 1134 feet ms!

Oriing Company: Afance Envwronmentd

Total Wel Deoth: 21 feet bgs

Geologst: Peter Bayky

Wel Screery 11 {o 21 feet bgs

40—

R
\ | o '3 ' WELL DIAGRAM
o |2 |e|E|-]E|8 .
- |8w|Ey g, sl Elel3 GECLOGIC CESCRIPTION -
=W g = z = Y]
w. E o —_ —
e FEHERHE :
] Surface conditions: soil and grass T I
2 | £ 3z
. i s Sand: brown to orange-brown, very fine to fine, 7 ) g §
I dry to damp. B
5 1 [ nn| o A\ P /] Py 2
< [=4
J £ L
(=
] @ -5
=) [
] i 777 5P| Sand: butt to white to brown, very fine to fine, . N 3
damp {o moist. :
10 2 7m0 /| ‘
T 14 S E ; -
S Sand: as above with very thin orange-brown et = 5'=3
] laminae in basal 3", damp to moist, gradi a ot .
0 asal 3, damp { ist, grading to L3 ©
15 3 |83 dark brown, very fine sand, trace of silt, soft, g - §
wet. < zr o
_O_ -1 ~N
s |2 FEH ¢
] 0 ep Sand: brown, very fine 1o fine, trace of silt, soft, ., =] -t
\ wet. /' B : :[
20 4 |88 ] 0 N ‘au 1=
N .
1 IRRRES Sand: brown to dark brown, very fine to medium, R
5 [100] 0 wel. 5 —
\ / a
o]
(8]
L o]
[=
25 @
1
30+~
]
38+




APPENDIX D



Voiatilization Factor: Groundwater to Ambient Air (VFwamb,

Reference: American Society for Testing and Matenals (ASTM). 1997. Standard Guide for

a
— 4~ " A ma = 1 €
Risk-Based Correciive Action Applied ic Petroleum Release Stes Designation E 1739-95°

*No inhalation reference dose is available for xylenes; therefore, no RBSLs can be calculated.

= South Carolina value

= Site-specific value or based on site-specific vaiue

.| = Calculated value

e i--—- | = ASTM default value

TERNTEESER | = Value from EPA Integrated Risk Information System

= Assumptions for construction worker scenario

Chemical |- Dair - |- Dwaters|Er—-Hee it | wr Dot o O] Ba B, By Do
cmés | cmls cm’/em® em°lem® em’lem® | emilem’ | emilem’ | cmYem® cm'ls cméis

Benzene 0.083 1.10E-05 2.20E-01 0.038 0.342 0.33 0.15 0.48 1.36E-05 1.01E-02
Toluene 0.085 9 40E-06 2.60E-01 0.038 0.342 0.33 0.15 0.48 1.13E-05 9.20E-03
Ethylbenzene| 0.076 8.50E-06 3.20E-01 0.038 0.342 0.33 0.15 0.48 9.39E-06 8.22E-03
Xvlenes 0072 | 8.50E-06 2.90E-01 0.038 0.342 0.33 0.15 0.48 9.40E-06 7.79E-03
Naphtnatene | 0.072 | 9 40E-06 4.902-02 | 0.038 0.342 0.33 0.15 0.48 2.92E-05 7.79E-03

Chemical |. heap. hy ure mmﬂ@ migValr:o| So8ale . |- Lgwos [ W s [=VEwamb®| TR (carc) Hi {nonc)

cm cm cm/s cm/sec cm cm cm |mg/m*/mg/L

Benzene 5 117 3.22E-04 225 200 122 1500 1.94E-05 1.00E-06 NA
Toluene 5 117 2.68E-04 225 200 122 1500 1.90E-05 NA 1
Ethylbenzene 5 117 2.23E-04 225 200 122 1500 1.95E-05 NA 1
Xylenes 5 117 2.23E-04 225 200 122 _ 1500 1.77E-05 NA 1
Naphthalene 5 117 6.55E-04 225 200 122 1500 8.77E-06 NA 1

Chemical | BWadult[.=. AT:.: Sﬂ*('éa’fcmTFRfD’(ﬁonc)E - -IRair _.-[+7EE ». [%"ED¥ [ RBSCair]aRBStwatets

kg yr  |Img/kg-dayl”’ ([mgkg-day] | mday | dayryr | yr mg/m® mgiL

Benzene 70 70 2.90E-02 NA 20 90 1 3.43E-02 1769.4
Toluene 70 1 NA 1.14E-01 20 a0 1 1.62E+00 8.51E+04
Ethylbenzene 70 1 NA 2.86E-01 20 90 1 4.06£+00 2.08E+05
Xylenes 70 1 NA NA* 20 90 1 NA* NA®
Naphthalene 70 1 NA 3.71E-04 20 a0 1 5.27E-03 6.00E+02




Construction Worker innatation RBSLs

t Chemical Dalr Dwater ] [ [ 8,, Bor Oy Deftcap Defl-s
emis | emis | emicm’ emiem’ | emllem’ | emlem’ em’lcm’ cm'lem’ cmis cm'ls
Benzene 0093 | 110E-05( 2.20E-01 0.038 0342 033 015 048 1.36?05 1.01E-02
Yoluene 0085 |940E-06] 260E-01 0.038 0 342 0.33 015 048 1 13E-05 9.20E-03
Ethylbenzene | 0076 | 850E-06{ 3 20E-01 0.038 0342 0.33 015 0 48 9.39E.06 8.22E-03
Xyienes 0072 (850E06 2 90E-01 0038 0342 033 015 048 9 40E-06 7 79E-03
Naphthalene 0072 | ©40E-06( 4.90E-02 0038 0342 Q33 015 048 2.92E-05 7 79E03
—
Chemical hecap hv Deff-ws Uair Sair Lgw w VFwamb TR (carc) Hl {nong)
cm cm cm'is cmvsec cm cm cm mg/m ImgiL
Benzene 5 117 3.22E-04 225 200 122 1500 1.94E-05 1 0OE-06 NA
Toluene 5 117 2 68E-04 225 200 122 1500 1 90E-05 NA 1
Ethylbenzene s 117 2.23E04 225 200 122 1500 1.95E-05 NA 1
Xylenes 5 117 2.23E-04 225 200 122 1500 1.77E-05 NA i
Naphthaiene 5 117 6 55E-04 225 200 122 1500 8.77E-06 NA 1
Chemical | BWaduh AT Sfl {(carc) | RfD (nonc) IR air EF [ RESLair_| RBSLwater
kg yr  [img/kg-day]” |[mg/kg-day] | m'iday daylyr yr mgim® mg/L
_-— —
Benzene 70 70 2.90E-02 NA 20 80 1 3 43E-02 1769 4
Toluene 70 1 NA 1 14E-0t 20 90 1 1.62E+00 8.51E+04
Ethylbenzene 70 1 NA 2 B6E-01 20 90 1 4 0BE+00 2 08E+05
Xylenes 70 1 NA NA* 20 90 1 NA* NA*
Naphthaiene 70 1 NA | 3.71E-04 20 90 1 52703 6 00E+02

*No inhalaton reference dose 1s available for xylenes, therefore, no RBSL can be calculated for xylene




Construction Worker Inhalation RBSLs

Chemical Dair Dwater H Oacop Owcap (1798 Oy 0 Deff-cap Deff-s
cm’ls cm'ls em’lem’ cm’lcm® emlem® | emem® | emlem®| emilem® em’ls cmils
Benzene 0.093 | 1.10E-05 2.26E-01 0.038 0.342 0.33 0.15 0.48 1.35E-05 1.01E-02
Toluene 0.085 | 9.40E-06 3.01E-01 0.038 0.342 0.33 0.15 0.48 1.07E-05 9.20E-03
Ethylbenzene 0.076 | 8.50E-06 2.80E-01 0.038 0.342 0.33 0.15 0.48 9.85E-06 8.22E-03
Xylenes 0.072 | B.50E-06 2.7BE-01 0.038 0.342 0.33 0.15 0.48 9.55E-06 7.79E-03
Naphthalene 0.072 ([ 9.40E-06 2.00E-03 0.038 0.342 0.33 0.15 0.48 5.79E-04 7.83E-03
MTBE 0.102 | 1.05€-05 4.16E-02 0.038 0.342 0.33 0.15 0.48 3.90E-05 1.10E-02
Chemlcal B " hcap hv Deff-ws Uair dalr Lgw w VFwamb TR (carc) HI (nonc)
cm cm cm'ls cmisec em cm cm |mgim imgiL
Benzene 5 117 3.18E-04 225 200 122 1500 1.97E-05 1.00E-06 NA
Toluene 5 117 2.54E-04 225 200 122 1500 2.09E-05 NA 1
Ethylbenzene 5 | 117 2.34E-04 225 200 122 1500 1.79E-05 NA 1
Xylenes N 117 227E-04| 225 200 122 1500 | 1.72E-05 NA 1
Naphthalene 5 117 5.17E-03 225 200 122 1500 2.83E-06 NA 1
MTBE 5 117 8.79E-04 225 200 122 1500 9.99E-06 NA 1
Chemical TR (carc) | lii(nonc) [ BWadult| AT Sfi(carc) | RiD{nonc) | IR air EF ED RBSLalr H RBSLwater
kg yr  |imgikg-dayl [img/kg-day] | mday | dayiyr yr mgim® | em’lem’ mgiL
Benzene 1.00E-06 NA 70 70 2.90E-02 NA 20 90 1 3.43E-02| 2.26E-01 0.15
Toluene NA 1 70 1 NA 1.14E-01 20 90 1 1.62E+00| 3.01E-01 5.38
Ethylbenzene NA 1 70 1 NA 2.86E-01 20 90 1 4.06E+00| 2.80E-01 14.50
Xylenes NA 1 70 1 NA NA* 20 90 1 NA*[ 2.78E-01 NA®
Naphthalene NA 1 70 1 NA 3.71E-04 20 90 1 5.27E-03| 2.00E-03 2.63
MTBE NA 1 70 1 NA 8.60E-01 20 90 1 1.22E+01| 4.16E-02 293.443

*No Inhalation reference dose Is available for xylenes; therefore, no RBSL can be calculated for xylene.




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 5.38 5.38
Ethylbenzene 6.05 2838.89 14.50 6.05
Xylene 102.33 56777.78 NA* 102.33
Naphthalene 1.63 1135.56 2.63 1.63
MTBE 25.92 141.94 293.44 25.92

*No inhalation reference dose is available for xylenes; therefore, no inhalation RBSL can be calculated.

Prepared By:

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 '5550 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
MTBE 70 365 0.01 1 90 1.0 NA 5.00E-03 [ 141.9444

[

Prepared By: Reviewed By:




TABLES



TABLE 1

GROUNDWATER ELEVATIONS
SITE 31, BUILDING 760

ZONE C, CHARLESTON NAVAL BASE COMPLEX

-—

NORTH CHARLESTON, SOUTH CAROLINA™

N Total |Top of Casingl Date Depth to Free | Depth to Water, ft | Groundwater
YWl NO Depth of | Elevation, ft | Measured | Product (BTOC) (BTOC) Elevation, ft

Well, (ft) (MSL) (MSL)
CNC31-MWO1 19 23.06 7123199 ND 12 91 10.15
7/27/99 ND 13.01 10.05
10/13/99 ND 13.11 9.95
CNC31-MW02 19 22.93 7/23/99 ND 12.78 10.21
7127199 ND : 12.89 10.10
10/13/99 ND 13.00 9.99
CNC31-MWO03 19 22.94 7/23/99 ND 13.10 9.84
-7 7/28/99 ND 13.24 "F.70
10/13/99 ND +3.32 0.62
CNC31-MW04 19 22.86 7/23/99 ND 12.32 10.54
7/28/99 ND 12.47 10.39
10/13/99 ND 12.49 10.37
CNC31-MWO5 19 22.38 7/123/99 ND 12.10 10.28
7/28/99 ND 12.21 10.17
10/13/99 ND 12.26 10.12
CNC31-MWED 37 23.22 8/9/99 ND 13.75 9.47
8/12/99 ND 15.92 7.30
10/13/00 ND 14.12 9.10

Notes:

MSL - Mean Sea Level
BTOC - Below Tep of Casing

ft - fest

ND - Not Detected




TABLE 2

GROUNDWATER FIELD MEASUREMENTS

SITE 31, BUILDING 760
ZONE C, CHARLESTON NAVAL COMPLEX

-——

NORTH CHARLESTON, SOUTH CAROLINA

. Dissolved
e Purge Volume Conductivi Turbidity

Well 1.. SaDr:;ied metr?od (gallons) | Teme-€C) [ PH (mS/c:m)ty (NTU) o(;’;glﬁ)“
CNC31-MWO01 | 07/23/99 PP 29 253 515 0.066 0 [0.91
07/27/99 PP 2.9 263 5.03 0.086 0 1.70
CNC31-MWO02 | 07/23/99 PP 31 - 245 4.98 0.070 0 150
07/27139 PP 30 25.9 4.83 0.070 0 225
CNC31-MW03 | 07/23/99 PP 31 22.6 4.94 0.062 0 |252
07/28/99 PP 2.9 23.1 521 0.065 0 1.10
CNC31-MWO4 | 07/23/99 PP 34 25.6 4.90 0.061 0 1.64
07728799 PP 34 247 4.96 0.063 0 268
CNC31-MWO05 | 07/23/99 PP 33 25.1 524 0.080 0 2.75
07/28/99 PP 3.2 26.2 517 0.065 0 [275
CNC31-MWBD | 08/09/99 PP 10.5 22.7 6.86 0.253 0 1.20
08/12/99 PP 10.0 21.9 6.91 0.264 1 1.09

Notes:

{°C) - Degrees Celsius
PP - Peristaitic pump, low flow technique
uMHOS/cm - Micro HOS per centimeter
NTU - Nephelometric turbidity units

mg/L - milligrams per liter




TABLE 3

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS
SITE 31, BUILDING 760
ZONE C, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

!

Date Dissolved Alkalinity C.arb.on Sulfide | Ferrous lron Nitrite Manganese Nnt.rogenl Sulfate | Methane
Well 1D. Oxvgen (mg/Ly | Dioxide o (mg/L) (mg/L) mg/y | Nivate e | e
Sampled fmg/L) 9 {(mg/L) 9 g md 9 img/L}* a 9
CNC31-MWO1 7/123/99 2.0 4.7 37 0.01 0.07 0.024 0.3 <0.05 14 <5.2
CNC31-MWO02 7/23/99 2.0 <10 45 0.01 0.05 0.026 0.1 <0.05 18 <5.2
CNC31-MWO03 7123/99 1.0 . b8 47 0.10 0.75 0.020 0.2 <0.05 12 5.9
Notes:
mg/L - Milligrams per liter '
ug/L - Micrograms per liter
E- Estimated Concentration
* Fixed base lahoratory analysis
. !
i
. 3




TABLE 4

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 31, BUILDING 760
ZONE C, FORMER CHARLESTON NAVAL COMPLEX __.
NORTH CHARLESTON, SOUTH CAROLINA

Total Organic Vapor Headspace

Sample Location Sample Depth (feet) Concentration

CNC31-801

Lif wolrof —
. it I
RSN

LAST ST AT R V] F 8

8-9

13-14

-
()]

CNC31-B02 3-4

CNC31-B03 1-2

- - 2-3

6-7

8-10

10-11

1112

12-13

CNC31-B04 3-4

§-7

7-8

11-12

CNC31-B05 1-2

2-3

3-4

4-5

5-6

6-7

7-8

8-10

10-11

11-12

12-13

CNC31-B06 1-2

2-3

3-4

4-5

5-8

7-8

8-9

8-10

- 10-11

11-12

12-13

N
0\010!0‘0‘0’\0\01010\010!m(.h(n(h(n(.h(h(h(h(ﬁ(ﬂU'I%-hAOJ%)A-h-h-h-h-h-h-h




TABLE 4 (Continued)

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 31, BUILDING 760

ZONE C, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

-—

Sample Location

Sample Depth (feet)

Totai Organic Vapor Headspace
Concentration

CNC31-B07 2.3 z
5-6 5
8-7 5
7-8 5
“8-9 5
8-10 5
10-11 5
11-12 R 5
12-13 S
CNC31-B08 1-2 ND
2-3 ND
3-4 ND
4-5 ND
6-7 ND
7-8 ND
8-9 ND
8-10 ND
11-12 ND
12-13 ND
CNC31-B0S 4-5 ND
8-8 ND
Note:

OVA - organic vapor analyzer equipped with a flame ionization detector




TABLES

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL

SITE 31, BUILDING 760

ZONE C, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA..

-

. . . (t)
Sample Sample Sample Mobile Laboratory Screening Data (PPB)
Location Identification Depth Benzene Toluene Ethyibenzene Total Naph- Diesel
(feet) {ug/kg) {ug/kg) {uglkg) Xylenes thalene Range
(ug/kg) {ug/kg) Organics
i {mg/kg)
CNC31BD1 ! 31§FBD1-1112 | 1112 | <5.0 | <50 | <5.0 | <50 | <50 | <19 |
CNC31-B02 | 31SFB02-1112 11-12 16 - 44 i 380 1670 ' 4500 8300
CNC31-B03 | 31SFB03-1112 11-12 | “160 ‘ 700 ; 2400 14800 ; 34000 >1000C |
CNC31-B04 | 31SFB04-1112 | 11-12 | <5.0 i <5.0 ! <5.0 i <50 | <50 | 21
CNC31-B0O5 | 31SFBO5S-1112 | 11-12 | <5.0 | <50 I <5.0 | <50 | <50 | <10
CNC31-B06 | 31SFB06-1112 | 11-12 | <5.0 | <5.0 ] <5.0 | <50 | <50 <10
CNC31-B07 | 31SFBO7-1011 10-11 | <5.0 i <5.0 ] <5.0 | <50 | <50 | <10
NOTES: .7 b

() Mobile laboratory screening data was analyzed using USEPA Method 8021/8015M. Compounds not
detected are reported as less than the instrument detection limit. ’

ug/kg Micrograms per kilogram
mg/kg Milligrams per kilogram



TABLE 6

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER

SITE 31, BUILDING 760
ZONE C, FORMER CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA__ -

Laboratory Screening

LRl

Sample Sample Total Naph- | Diesel Range
Locagon identification Benz;!e_ne Tolu/ine Ethylbenzene Xylenes | thalene Organicsg
{uglL) (ug/L) {ug/L) (ug/L) (ug/L) (mgiL)
CNC31-B01 31GFB01-16 <1.0 <1.0 <1.0 <1.0 "84 34
CNC31-B02 31GFB02-16 4.2 14 98 <1.0 1700 100
CNC31-B03 31GFB03-16 <1.0 4.6 25 1319 1600 180
CNC31-804 31GFB04-16 2.2 2.4 19 54 8700 10
CNC31-B05 31GFB05-15 <1.0 <1.0 <1.0 39 <1.0 <0.1
CNC31-B06 31GFB08-15 <1.0 <1.0 <1.0 <1.0 <1.0 <0.1
CNC31-B07 31GFB07-15 <1.0 <1.0 <10 <1.0 <1.0 <0.1
NOTES:

m Laboratory screeping data were analyzed using USEPA Method 8020/8015M. Compounds not detected are

reported as less than the instrument detection limit.

ug/L Micrograms per liter
mg/L Milligrams per liter




TABLE 7

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL
SITE 31, BUILDING 760

ZONE C, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

- ] 1 l
Soil Boring / Benzene Toluene Ethyt Xylenes Benzo(a) Benzo(b) Benzo(k) Chrysene Dibenzo(a,h} Naphthalene
Samole No Sample Dale (ugrkg) (uglkg) benzene (total) anthracene fluoranthene fluoranthene (uglkg) anthracene (ugkg)
pre Fo. 99 99 (ughkg) | (ugkg) (ug/kg) (uglkg) (uglkg) (ugtkg)
rResL ! 5 1622 1260 42471 73084 29097 231109 12998 87866 210
CNC31-B01 ¢
31SLBO11112 28-May-99 <6 <6 <6 <6 < 400 <400 < 400 < 400 < 400 <6
CNC31-B02 /
31SLB021112 28-May-99 <6 <6 <6 <6 <400 < 400 <400 < 400 < 400 <6
~ CNC31-B02/
31SLB021112D%| 28-May-99 <6 <6 <6 3¢ < 400 <400 < 400 < 400 < 400 <Rt
CNC31-B03!/
315LB031112 28-May-99 10 150 930 6800 < 7900 <7900 < 7900 < 7900 < 7900 13400
CNC31-B04 / |
31SLB041112 28-May-99 <5 <5 <5 <5 <7300 < 7300 <7300 < 7300 < 7300 ath
CNC31-B05 /
31SLB050910 28-May-99 <6 <6 <6 <6 < 360 < 360 <360 <360 < 360 <6
CNGC31-B06 / : .
315LB061112 28-May-99 <6 <6 <6 <6 < 400 <400 <400 < 400 < 400 ND
CNC31-B07 / t o
31SLBO71011 28-May-99 <6 <6 <6 <6 < 360 < 360 <360 < 360 <360 § 5
CNCA.TL®)
31TLOD101 28-May-99 <5 <5 <5 <5 NA NA NA NA NA <5

All concentrations are In micrograms per kilograms (ugrkg).

NA - Not analyzed

" gouth Carolina Depariment of Heallh and Environmental Conltroi Risk Based Screening Levels for sandy soils; depth lo groundwater less than b leel

“ puplicate sample
Y Trip blank

" indicales the presence of an analyle at a concentralion less than the reporting limit and greater lhan the detection limit.




TABLE 8

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER
' SITE 31, BUILDING 760
ZONE C, CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA 1

. thyl- i \
Monitoring Well/] Sample Benzene Ethy Toluene Xylenes MTBE Naphthalene Benzo(a) Benzo(b) Benzo(k) Chrysene Dibenzo(a,h)
Sample No Date (ugl) benzene (uglL) (lotal) (ugl) (ug/L) anthracene | fluoranthene | fluoranthene (uglL) anthracene
ampte No- 2 9 (ugiL) g (ug/L) g 9 (ug/L) (ug/) (ug/L) g (ug/)
resL 5 700 1000 10000 40 10@ 10@ 10 10@ 10@ 10@
CNC31-MWO01/
31GLMO101 27-Jul-99 <5 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10
CNC31-MWO1 /
31GLMO101D 27-Jul-99 <5 <5 <5h <5 <5 <5 <10 <10 i <10 <10 <10
CNC31-MWO02 /
31GLM0201 27-Jul-99 <5 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10
CNC31-MWO03 /
31GLM0301 28-Jul-99 <5 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10
CNC31-MW04 /
31GLMO0401 28-Jul-99 <5 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10
CNC31-MWO05 / )
31GLMO501 28-Jul-99 <5 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10
CNC31-MW6D / o
31GLMO0601 19-Aug-99 <5 <5 <5 <5 <5 <5 <10 <10 <10 <10 ¢ <10
CNCHTL™Y
31TLO1001 28-Jul-99 <5 <5 <5 <5 <5 <5 INA NA NA NA NA

All concentrations are in ug/L.

NA - Not analyzed

1 South Carolina Department of Health and Environmental Control Risk Based Screening Levels for groundwater.
' The risk based screening level for individual PAH CoC is 10 ug/L or 25 ug/L for lotal PAHs.

? puplicate sample
“ Trip blank




COMPARISON OF MAXIMUM CONCENTRATIONS TO RBSLs
SITE 31, BUILDING 760
ZONE C, CHARLESTON NAVAL COMPLEX _

TABLE 9

NORTH CHARLESTON, SOUTH CAROLINA

-—

Maximum Maximum
Concentration (Soil)| RBSLs (Soil) Concentration RBSLs (GW)

Chemical of Concarn (ug/kg) (ug/kg)® (GW) (ugiL) (ug/iL)®
Benzene 10 5 <6 5
Toluene 150 1622 <5 [ 1000
Ethylbenzene 930 - 1260 <5 | 700
Xylenes 6800 42471 <5 10000
MTBE <650 NA <5 40
Naphthalene 13400 210 <5 10
Benzo(a)anthracene <7900 73084 <10 10
Benzo(a)pyrene = = <7900 NA <10 10—
Benzo(b)fluoranthene <7900 29097 <10_ 10
Benzo(k)fluoranthene <7900 231109 <10 10
Benzo(g,h.i)perylene <7300 NA <10 10
Chrysene <7900 12998 <10 10
Dibenzo(a,h)anthracene <7900 87866 <10 10

Notes:

{g) - From Risk-Based Corrective Action for Petroleum Releases, Table B3,
Depth to GW - <5 ft, SCDHEC RBCA Guidelines, 1998.
(b) - From Risk-Based Corrective Action for Petroleum Releases, Table B1,
SCDHEC RBCA Guidelines, 1998.

GW - Groundwater

RBSLs - Risk Based Scresning Levels
Bolded value indicates the concentration exceeded the RBSL.

NA = Not Available




EXPOSURE PATHWAY ASSESSMENT - CURRENT LAND USE

NORTH CHARLESTON, SOUTH CAROLINA .

TABLE 10

SITE 31, BEUILDING 760
ZONE C, CHARLESTON NAVAL COMPLEX

Media Exposure Route 5athway Selected for Exposure Point or Data Requirements (if
Evaluation? (Yes or No) Reason for Non- pathway selected)
Selection
Al | inhalaton No Area of boilder house
below grade is above
Zxplosion Hazard No water table and not
expectedto actas a
basement.
No explosion hazard.
Groundwater ingestion “No No current groundwater
pathways complete.
Dermal contact No Drinking water provided
by city. -
Inhalation No
Surface Water ingestion No No surface water bodies b—
within 1,000 fest
Dermal contact No -
Inhalation No
Surficial Soll ingestion No No surficial soll impact.
Derma! contact No
Inhalation No
Subsuriace Soll Ingestion No No current complete
pathways.
Dermal contact No
Inhalation No




EXPOSURE PATHWAY ASSESSMENT - FUTURE LAND USE

TABLE 11

SITE 31, BUILDING 7690

ZONE C, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINK™

Media Exposure Route Pathway Selected Exposure Point or Reason for Data Requirements (if
’ for Evaluation? (Yes Non-Selection pathway selected)
or No)
Air | Inhalation No Area of boiler house below
grade is above water table and
~ Explosion Hazard No not expected to act as a
, basement.
i No explosion hazard.
Grounawater Ingestion Yes- Groundwater exposure by No additional data
potential construction worker needed.
Dermal contact Yes (most likely in utility corridor).
Both direct exposure and
Inhalation Yes exposure by soit leaching to
groundwater evaluated.
Surface Water | Ingestion No No surface water bodies within
- - 1,000 feet. —
Dermal contact No
Inhalation No
Surficial Soil Ingestion No Soil exposure by potential No additional data
construction worker (most likely | needed.
Dermal contact No in utility corridor). Although
there is no surficial soil impact,
Inhalation No subsurface soil evaluated as
surface soil for construction
worker as direct contact likely in
utility trench. Volatization of
CoCs will occur before receptor
enters the trench o work.
Subsurface Ingestion YES Exposure evaluated as direct
Soil contact in utility trench (see
Dermal contact YES above).
Inhalation No
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