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1.0 INTRODUCTION

This Corrective Action Plan (CAP) has been prepared by CHZM-JONES, LLC. The plan is
designed for Zone C/ Site 30-Building NH-46 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: 01206. This CAP provides methods to further
evaluate the applicability of intrinsic remediation and monitoring well abandonment as a
corrective action for Building NH-46 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], 2000).

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.

Site 30 is a closed underground storage tank (UST) system which utilized four USTs that
provided fuel oil to the boilers at Building NH-46 at the Charleston Naval Complex (CNC), in
Charleston South Carolina. Building NH-46 was constructed in 1941 and served as part of the
Naval Hospital Complex. The building’s boilers utilized four steel USTs, UST NH-46-1, UST
NH-46-2, UST NH-46-3 and UST NH-46-4, located on the east side of the building to provide
fuel oil to the boilers. Each UST was installed in 1941; however, the date the UST system was
last in operation is unknown (TTNUS 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,
Tier I and Tier II completed by TTNUS 1999 & 2000. Details for the abandonment of
monitoring wells at Building NH-46 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. Figure 3 depicts the public utilities
located within 250 feet of the Building NH-46 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 (ft) bls. Corrective action data summary forms are provided in
Appendix A. The following utility receptors were located:

TABLE 1

Utility On-Site or Distance/ Depth to Utility
Direction from Site

Enters Building NH-46 on the
Electric east side ~ 50-ft from the former 2-6 ft bls
UST tank bed.

Gas Enters Building 72 from the
north ~ 85-ft northwest of the 2-6 ft bls
former UST-46 UST tank bed.

Sanitary Sewer, water utility Sanitary sewer i1s 10-ft east of 2-6 ft bls

the former UST site. Waterlines

are located north and south of

tha harildina
UuiC ULy

25-ft east of the former UST 46.
Storm Drain A sanitary storm sewar runs 2-6 ft bls
beneath Building 46 on the
eastern side of the building.

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. The nearest surface water body to
UST NH-46 is Noisette Creek located approximately 1,000 feet to the north.

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).
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2.1  Fate and Transport Modeling

Fate and transport modeling from the Rapid Assessment predicts the groundwater naphthalene
concentration at the source (tip of the downgradient plume) would migrate a distance
downgradient of 30-feet after 10 years, and 56 feet after 20 years. At the outer edge of the
plume migration after 10 or 20 years, the naphthalene groundwater concentrations would
attenuate to the groundwater ingestion level of 0.010 mg/kg.

2.2 Site-Specific Target Levels
The soil leachability model was used in the SLA to determine soil SSTLs for benzene,

ethylbenzene, and naphthalene protective of groundwater exposure for a construction worker
from leaching.

TABLE 2
SourceArea
Chemical SSTL Concentration
Of Concern (mg/kg) (mg/kg)
Naphthalene 167 50
Benzene 0.89 0.34
Ethylbenzene 75 39

Based on the above table, a construction worker exposed to groundwater contaminated by
leaching from on-site subsurface contaminated soil is not at risk.

N
(S8 ]




3.0 PROPOSED REMEDIATION TECHNOLOGY

Based on the results of the RA 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. The Corrective Action Monitoring pian is provided in Appendix C.
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4.0 MONITORING WELL INSTALLATION AND ABANDONMENT
4.1 Monitoring Well Installation

Because of the large amount 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

A total of fourteen monitoring wells will be abandoned at building NH-46 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

Surveying of any new monitoring wells will be conducted and certified by a South Carolina
State Registered Land Surveyor. Datum to be used will be in accordance with USGS NAD’
27. The surveying subcontractor will report all elevations referenced to mean sea level.

After installation, the ground surface, top of the protective casing will be surveyed to within
0.01-foot vertical accuracy by a state-certified land surveyor. In addition the well will be

surveyed to a 0.1-foot horizontal accuracy.

44 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).

4-1



50 PROPOSED GROUNDWATER MONITORING PROGRAM

5.1 Monitoring Frequency and Reporting

The groundwater monitoring program proposed at Building NH-46 will be performed in
accordance with SCDHEC Corrective Action Guidance Document June, 1997, and consist of
the following:

Fraguenecv: Tn|t1a11v all mnrnforlpcy at this site will be samnled. TherPQﬁPr

B S Lol A Cedi sasvsanne v DGl et g

groundwater samples will be collected from wells CNC30-MWO01, CNC30-MW04
CNC30-MW10, CNC30-MW12D, CNC30-MW13D, and CNC30-MWO05.

See figure 6/ section 7 for groundwater flow direction.

e Reporting:

Semi-annual groundwater monitoring reports will be submitted to

SCDHEC.
TABLE 3
Sampling date Monitoring Wells Field Measures Laboratory
Sampled Analytical
CNC30-
Second half '2000 MW-01, MW-02, MW-03, | T°, pH, DO, Conductivity, Naphthalene 8260

LATIT N4 X ATIT N E 1AV

MW-04, MW-05, MW-06,

MW07, MW-08, MW-09,
MW-10, MW-11, MW.

12D, MW-13D, MW-14

>

Depth to water, Total depth,

Turbidity

NTOV 9940
DI1LA 0LV

Sulfate, nitrate, total

dissolved iron,

alkalinity, methane

First half’ 2001 CNC30- T°, pH, DO, Conductivity, Naphthalene 8260
MW-01, MW-04, MW-10, | Depth to water, Total depth, BTEX 8260
MW-12D, MW-13D, Turbidity Sulfate, nitrate, total
MW-05 dissolved iron,
* subjext to change pendmg on alkalinity, methane
first round of sampling
Second half*2001 CNC30- T°, pH, DO, Conductivity, Naphthalene 8260
MW-01, MW-04, MW-10, | Depth to water, Total depth, BTEX 8260
MW-12D, MW-13D, Turbidity Sulfate, nitrate, total
MW-05 dissolved iron,
* subject to change pending on alkalinity, methane

first round of sampling

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

| SRR SO

; <3 innl c yice,
certified laboratory indicating well numbers, analytical methods used,

analyzed, and method detection limits.

date sampled, date

At the end of the 18-month period (or as needed), 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.

5.2  Analytical Parameters
The following constituents will be analyzed for each groundwater sample:

¢ Naphthalene using method 8260.
¢ BTEX using method 8260.

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

Nitrate (NO™)
Sulfate (S0™)
Total dissolved iron
Methane (CHs)
Alkalinity

5.3 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
D

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
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.

5.5 Sample Handling

EPA EISOPQAM (EPA May, 1996)
Charleston Naval Complex Sampling and Analysis Plan (June 1998).

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

5.7 Quality Check

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.

¢ 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
samples were contaminated during storage and/or transportation back to the
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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 Control Limits
TABLE 4
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
5.2 Record keeping

In addition to records kept in logbooks, forms will be kept on log sheets for soil and
groundwater. See Appendix D.

5.10 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. SOUTHDIY 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
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3. SCDHEC point of contact
Paul Bristol

Chnth Caralina nepalﬂmen

oSOUW Larcina v/

2600 Bull Street

(843) 898-3559
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Corrective Action Data Summary
Division of Underground Storage Tank Management

KOMOTE I:RO'[LC'[ FROSFLER

\ .
JERAL

b oy D#_012006 County: CHAQR LESTON

Facility Name: CHagiesTon  NAuwt. Comugy
Facility Address: 1545 HoRson) AVE. 3 N. CdAlEsion, SC 2640%5”
UST Owner/Operator: S_O“E‘Qﬁbq{ &EB"‘S'%"‘ PSR FL e S/ >uHDW Phone #: _ G333 - 820 ~ 7205

Address: 2155 CAGLE DRWE N. Cdagigsron) ¢ 29406

Current use of facility/property: WoT AN W%&

Current property ownername: S&ene &S Aboie

Current properiy owner address! SHvnE  AS  AZNNE

Ail Foun Ketween)
£of USTs: _FouR N Replaced / Tested: __ Removed: £-¢5-96 Ay 69-i18-9 €
41, 46°2,4¢73, %—4) (Circle one) (date) (date)

Type of product: ] Gasoline ] Diesel [ ] Kerosene ] Waste Oil %er: Fuet 0,0 £7-(L Bolse
(specify)

~

Previous Treatment: [ ] Yes A4 No Effectiveness:
Tne release occurredin: [ ] UST Basin [ Dispensers [ ] Line
[ Other Please specify: Nfer
! See S, sty i RaPiO fEses vent

by 4
;7T ALS

i
7 “POSURE AND POINTS OF COMPLIANCE INFORMATION
the exposure points, points of compliance and the X, y, and z coordinates for each.

| EP l PC X i y Z ‘\
! N A l
| |
| |
‘ |
|
\ l
’ |
SOILSSTL's
| CoC - SSTL
Units |Benzene 0.99 malka
/N3 /KB . - ErdcBenzent 7S majke, N
MAD o r AL ENE 16D rﬁg/} ﬁsr
|
r
l
7N |

|

I

|

|

| |
| |

HZZ 3535 (1 1¢e
(e Page 1013




‘acility ID#:__ 21200

Facility N—ame: CHALESTUS pBvit.  Lumé X

™TLs
.ase SSTLs are established for each point of compiiance. Units:
L _nical | MW- l MW- MW- MW-
“of Concern l GW | GW GW GW
Benzene | ' l |
CTHYl Benzeie. | bl ¥ | |
R Y rALENE } {
|
| l i
| | |
| I i |
1 I | |
| i | |
} Tnese SSTLs are established for each point of compliance. Units:
| Chemical '1 MW- | MW- l MW- I MW-
| of Concern | GW | GW l GW GW
l ! | |
| i | |
| | l
| | |
! | |
r | \ e
! | |
i i |
| | ‘
These SSTLs are established for each point of compliance. Units:
Chemical | MW- | MW- l MW- | MW-
of Concern GW GW | GwW GW

[
|

|

|
|
|
|
|
|
|
|
|
|

The technical file is available for review through the Freedom of information Office.

Please call B03-734-5376 for an appointment.
Selected Remedial Approach

Active intrinsic

DHZC 23535 (11/1957)
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App G Stite 30 draft Leachability DATA ENTRY

11/12/1999 8 33 AM

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA

Department of Health and Environmental Control (DHEC)

Site Data
SITEID# COUNTY Charleston
FACILITY NAME Site 30, Building NH 46

STREET ADDRESS Charleston Naval Complex, North Charleston, SC

Soil Risk Evaluation Data

TPH 5720 mg/kg

Soil % SAND (Estimated) 97 %

Soil % CLAY (Estimated) 3 %

Worst Case Benzene 0.34 mg/kg

Soil Analyses Toluene mg/kg
Ethylbenzene 3.9 mg’kg
Xylenes mg/kg
Naphthalene 50 mg/kg
MTBE mg/kg

\atural Organic Carbon Content 4825 mg/kg

Average Annual Recharge 25 cm

Distance from highest Soil

Impact to water table 76 cm

Bulk Density of Sall 1.45 g/cc

Wetting Front Suction 10 cm

Soil Hydraulic Conductivity 1.43E-03 cm/sec

Porosity 0.47 decimal %

Residual Water Content - 0.04 decimal %

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

Figure

foc
Hw

Bd
Hf
Kf

O A WN -
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App G Site 30 draft Leachability Benzene Summ

SOUTH CAROLINA
Department of Health and Environmental Control (DHEC)

11/12/1999 837 AM

Site Data

SITEID# 0
FACILITY NAME Site 30, Building NH 46

Instructions

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

Data

List Constituent: BENZENE
(BTEX, Napth.) Table
Bioremediation "half-life" 16 days t 1/2 1
Soil/water partitioning coefficient 81 mi/g K oc 1
Results
Equation Step
Set
Total Organic Carbon Content 0.0081 decimal % fcs I 1
Leachate Concentration 0.463 mg/l Cw I 2
Air Filled Porosity 0.43 decimal % f il 1
Infiltration Rate Time 10,690 seconds t Il 2
Velocity of Water 7,348 ft/year Vw Il 3
Soil/Water Distribution Coefficient 0.3908 ml/g Kd I 1
Contaminant Percolation Rate 3,331 ft/year Ve I 2
Time to Reach Groundwater 0.27 days Tc v 1
Concentration reaching Groundwater 0.1518 mg/l Cp A 2
Site Specific Target Level 0.8912 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

Page 2 of 6 Pages

IN-SITU SOIL RISK EVALUATION




App G Site 30 draft Leachability Benzene Calc 11/12/1999 8:35 AM

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

Step 1 - Caiculate the total organic carbon content (fcs) of the soii.

fcs = (foc +TPH/1.724)*1E-6 = 0.0081 decimal %

Stan 2 - Calculate the concentration of COC in soil nore water {Cw) directly in
S at fion of COC 1n 0!l pore water (Lw) gireclly

ep s uiale (Ne concentra

contact with the contaminate soil.

Cw = Cs*((Wr *1g/cc+Bd)/((Bd"Koc*fcs)+Wr+((8-Wn*H"))) = 0.4633 mg/l

Equation Set Il - Determine the velocity of the soil pore water (Vw)
Step 1 - Calculate the air filled porosity (f) in decimali percent.

f=0-Wr= 0.43 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 = (f1KH)*(L-((Hw-HE)" (In((Hw+L-Hf)/(Hw-Hf))))) = 10,690 seconds
Step 3 - Determine the velocity of the water (Vw) in feet per year.

Vw = (L/30.48cm/ft)/(/31,500,000secl/year) = 7,348 ft/year

iquation Set Il - 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™E6 = 0.390825 ml/g

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

Ve = Vwi/(1+((Bd"Kd)/o)) = 3,331 ft/year

Equation Set IV - Determine biodegradation rates and provide final COC concentration (Cf) at depth of concern.
Sten 1 - Calculate the time (Tc) in days required for the COC to reach groundwater.

Tc = 365 day/yr*((L/30.48cmi/ft)/Vc) = 0.27 days

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

Cp =10*(log (Crsbl}+((Tc/2.3)*(0.693/t1/2))) = 0.1518 mg/l

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



App G Site 30 draft Leachability Benzene Calc

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

SITE INFORMATION:
Site:
Location:

REFERENCES:
(1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 1.

{2) SCDHEC, RBCA For Petroieum Reieases, June 1335, Appendix B, Table 2.

(3) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Input Parameters.

(4) SCDHEC, RBCA For Petroleum Releases, June 1895, Appendix B, Table 1.

(5) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 2.
(6) SCDHEC, RBCA For Petroleum Releases, June 1995, 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 BENZENE
Bd Soii Bulk Density (1) g/cm3 1.45
Crsbl Risk Based Screening Level mg/L
Cs Concentration of COC in soil mg/kg 0.34
DAF Dilution/Attenuation Factor (2) unitless
foc Organic Carbon Content in Soil (3) mglkg 4825
H' Henry's Law Constant (4) unitless|  0.23 |
Hf Wetting front suction head (always negative) (5) cm -10
Hw Average Annual Recharge (3) cm 25.00
Kf Soil Hydraulic Conductivity (6) cmis 1.43E-03
Koc Soil/Water Partioning Coefficient (2) mI/g
L Depth between soil sample with cm 76

greatest COC concentration to groundwater.

® Porosity (7) unitless 0.47
t1/2 Biodegradation "half life"” (2} days
TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg/kg 5720

Wr Residual Water Content (8) volume fraction 0.04

11/12/1999 8:35 AM
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Corrective Action Monitoring Plan
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i . wposed Monitoring Program

v

Active Corrective Action

List method used to verify intrinsic remediation:

NIA

Tracer compounds:

Intrinsic Corrective Action

Time vs. concentration:

Other:

Proposed Sampling Parameters and Frequency

| Well #

‘ Parameter Freguency

‘ RTEVY Serti—Apoed

N ZNC30

| NAoyTHALENE Seri ANo g Eduol,ﬁudq);uw)o’ ML lZ D
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References
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Appendix Check List

J

L _J o0
: Ground- Water Quality Data Table/Graph
[: Potentiometric Data Table/Graph
: Site Map (topographic or county map)
: Tax Map
D Soil Impact Map
j Ground-Water Impact Map
1 Cross Section
:‘ Predicted Future Migration Map(s)

]

l North Arrow and Bar Scales on all maps

- a2

OHEC 3543 (11/1957)
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FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc.

Page _ of

Project Site Name: CNC. Sile 30

Sample IDNo.: LOGLM &S &

Project No.: nOI Y Rida NHH 6 Sample Location:  CA/¢ ZFree 5
Sampled By: - Duplicate: [ ]
Field Analyst: Blank: ]
Field Form Checked as per QA/QC Checkiist (initials):  j— &4 ]
SAMPLING DATA: . d
pate: % 2L S84 Color [ORP(Eh)| s.C. Temp. Turbidity DO sal, pH
Time: (Visual) (+/-mv) | (mS/cm) (C) (NTU) (Meter, mg/1) (%) (SU)
Method:
SAMPLE COLLECTION/ANALYSIS INFORMATION: -
Dissolved Oxygen: _
Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: mg/L) Analysis Time: @,f 5 9
Range Used: Range Sample Vol. |Cartridge | Muttiplier Titration Count Multiplier l Concentration
] 1.5 mgiL 200m  0200N 0.0 x001 = mgiL
(] 2-10 mg/L 100m  0200N 002 x002 = malL
CHEMetrics: (2 & maiL
Notes:
Alkalinity: Analysis Time: B ¥ S ¢
Equipment: HACH Digital Titrator AL-DT CHEMetrics (Range: mg/L) Filtered: |:|
Range Used: Range |Sample Vol. |Cartridge ‘ Muttiplier Titration Count Muttiplier I Concentration
L] 1040 mg/L 100m 0.1600N 0.1 & /05 x04  =/0.5 mg
D 40-160 mg/L 25 ml 0.1600 N 04 & x04 = mg/L
D 100-400 mg/L 100 ml 1.600 N 1.0 & x1.0 = mg/L
D 200-800 mg/L 50 ml 1.600 N 2.0 & x2.0 = mg/L
D 500-2000 mg/L 20 ml 1.600 N 5.0 & xS.0 = mg/L
(] 10004000mgl.  10ml  1600N  10.0 & x100 = mgll
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: & = /o -5
CHEMetrics: mg/L
Notes:
Standard Additions: |:| Titrant Molarity: Digits Required: 1st.; 2nd.: 3rd.:

Carbon Dioxide:

Equipment: HACH Digital Titrator CA-DT CHEMetnics (Range: mg/L) Analysis Time: d g =Y "/
Range Used Range Sample Vol. |Cartn'dgd Multiplier Titration Count l | Concentration
ﬁ 10-50 mg/L 200 ml 0.3636 N 0.1 x 0.1 = ma/L
E 20-100 mg/L 100ml 0.3636N 0.2 /€2 x0.2 =35.6 mglL
C_I 100-400 mg/L 200 ml 3.636 N 1.0 x1.0 = mg/L
D 200-1000 mg/L 100 ml 3.636N 20 x 20 = mg/L
CHEMetrics: mg/L
Notes:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:




(T

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page __ of —

Project Site Name: cnC.  Site 30

Sample IDNo.: S©G/mds o/

Project No.: nNO1 oY Bida NHYbk Sample Location: CACSPrmcep s
Sampled By: N2 - Duplicate:  []

Field Analyst: JA Blank: O]

Field Form Checked as per QA/QC Checklist (initials): L_g‘l_ |,

SAMPLE COLLECTION/ANALYSIS INFORMATION:

Sulfide (S%):

Equipment: DR-700 DR-8_ _ HS-C Color Chart HS-WR Color Wheel Analysis Time: ¢ ? o ?_
Program/Module: 610nm 93 Other:
Concentration: & : ¢ / mg/L Filtered: D
Notes:
Sulfate (S0,%):
Equipment: DR-700 DR-8 _ _ Other: Analysis Time:
Program/Module: 91
Concentration: - maiL Fitered: L]
Standard Solution: D Results:
Standard Addttions: D Digits Required: 0.1mt: 0.2ml; 0.3ml:
Notes:
Nitrite (NO,"-N): Analysis Time: % Y &
Equipment: DR-700 DR-8_ _ Other: Fittered: D
Program/Module: 60
Concentration: . $ { mg/L Reagent Blank Correction: D

' Standard Solution: []  Resutts: []
Notes:
Nitrate (NO,-N): Analysis Time:
Equipment: DR-700 DR-8 _ _ Other: Filtered: D
Program/Module: 55
Concentration: T mgL

Nitrite Interference Treatment: D

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

Notes:




» - -

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page __ of —

» .vject Site Name: CnNC Site 30 Sample ID No.:

Project No.: NOlL 4 RBida NHY(p Sample Location:

Sampled By: - Duplicate: []

Field Analyst: Blank: il

Field Form Checked as per QA/QC Checkiist (initiais): ?g,‘;,—
SAMPLE COLLECTION/JANALYSIS INFORMATION: . A
Manganese (Mn?*):
Equipment: DR-700 DR-8__  HACHMN-5 Other: Analysis Tme: OF 2 &
Frogram/Module: 525nm 41
Concentration: @ . Q5 mg/L - Filtered: D

Digestion: D

Standard Solution: D Results: Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1ml: 0.2ml; 0.3mil:
Notes:
Ferrous Iron (Fe?*):
Equipment; DR-700 DR-8_ _ IR-18C Color Wheel Other: Analysis Time: Q 9 /S
Frogram/Module:  S00nm 33
('~ -entration: @ . g mg/L Filtered: D
N. o
Hydrogen Sulfide (H,S):
Equipment: HS-C Other: Analysis Time:
Concentration: ﬁ . é mg/L Exceeded 5.0 mg/L. range on color chart: D
Notes:
QA/QC Checklist: _
Al data fieids have been compieted as necessary: L3
Correct measurement units are cited in the SAMPLING DATA block: B/
Mulitplication is correct for each Multiplier tabie: E/
Final calulated concentration is within the appropriate Range Used block: E'/
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: EJ/
QA/QC sampie (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: B/

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




FIELD ANALYTICAL LOG SHEET

s

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page __ of __
Project Site Name: CNC. Sire 30 Sample ID No.: S@GL/r» B/ &/
Project No.: nD 4 Bida NHY( Sample Location: (CAC 30 me/s
Sampled By: J Duplicate: []
Field Analyst: Blank: U
Field Form Checked as per QA/QC Checklist (initials):  |[~—<<— i
SAMPLINGDATA: = =~ - - . - " L f
pate: ¥ 22 G4 Color |ORP(Eh)| S.C. | Temp. Turbidity DO sal. pH
Time: (Visual) | (+/-mv) | (mS/cm) (C) (NTU) (Meter, mg/l) (%) 10))
Method:
SAMPLE COLLECTION/ANALYSIS INFORMATION: .
Dissolved Oxygen: o
Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: mg/L.) Analysis Time: / ‘f L/ ‘-7[
Range Used: Range —[Sample Vol. lCartn'dge l Muttiplier Titration Count Multiplier rConcentration
D 1-5 mg/L 200 ml 0.200N 0.01 x 0.01 = mg/L
L] 210 mg/lL 100m  0200N 002 x002 = malL
CHEMetrics: 0 Y matt ).
Notes: <
Aikaiinity: \ Analysis Time: Jxp 2§
Equipment: HACH Digital Titrator AL-DT CHEMetrics (Range: mg/L) Fitered: D
Range, Used: Range Sample Vol. |Cartridge | Muttiplier Titration Count Multiplier r Concentration
K 10-40 mg/L 100ml___ 0.1600N 01 s Yop x01 =Y4YG mglL
] 40-160 mg/L 25m  01600N 0.4 g /2@ x04 = Y% mgl
L] 100-400 mg/L 100 ml 1.600 N 1.0 & x1.0 = mg/L
L] 200-800 mg/L 50 ml 1.600 N 20 | & x20 = mgiL
] 5002000mg/l.  20ml  1.600N 50 2 x50 = mg/L
] 10004000mg/.  10ml  1600N 100 & x100 = maiL
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: fz 65 4 .4
CHEMetrics: mg/L
Notes:
Standard Additions: g Titrant Molarity: Digits Required: 1st.: 2nd.: _;Srd.:
Carb n Dioxide:
Equipment: HACH Digital Titrator CA-DT CHEMetrics (Range: mg/L) Analysis Time: [ ?S Z 2
Range Used: Range Sample Vol. ]Cartridge | Multiplier Titration Count T ! Concentration
D 10-50 mg/L 200 ml 0.3636 N 0.1 x0.1 = mg/L
K 20-100mgl. ___ 100mi__ 03636N__ 02 997 x02 =8 mgl
O 100400mg/l  200ml _ 3636N 1.0 x10 = mgll
] 2001000 mg/.  100ml 363N 2.0 x20 = mg/L
CHEMetncs: mgil
Notes:

Standard Additions: ||  Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page __ of —

_.oject Site Name: CNC. Site. 30 Sample IDNo.: S&&GLA L/ L)

Project No.: nNOlYd  Bidg NRUG Sample Location:

Sampled By: i Duplicate: ]

Field Analyst: Blank: O

Field Form Checked as per QA/QC Checklist (initials): < |
SAMPLE COLLECTION/ANALYSIS INFORMATION: ,
Sulfide (S%): )&
Equipment: DR-700 DR-8Z o HS-C Color Chart HS-WR Color Wheel Analysis Time: ﬁ < 5‘
Program/Module: 610nm 93 Other: w
Concentration: @ . g @ mg/L Filtered: D
Notes: “"LimiT ! REgeitTp (v PR EGp 5/4’»/& v. blue L4~

AAAL aa Lo Al .
Sulfate (S0,*): 7 v
Equipment: DR-700 DR-8 _ _ Other: Analysis Time:
Program/Module: 91
Concentration: T mgl Fitered: |}
Standard Solution: l:l Results:
sard Additions: D Digits Required: 0.1ml; 0.2ml: 0.3mt:

Notes:
Nitrite (NO,-N): Analysis Time: / /| 2 S
Equipment: DR-700 DR-8 _ _ Other: Filtered: I:l
Program/Module: 60

Concentration: Z . é ¢ 3 mg/L Reagent Blank Correction: I:l

Standard Solution: D Results:D

Notes
Nitrate {NO;-N) Analysis Time
Zquipment: DR-700 DR-8 __ Other: Filtered: I:l
Program/Module: SS
Concentration: - mg/L

Nitrite Interference Treatment: D
Standard Solution: D Results: Reagent Blank Correction: l:l
Standard Additions: D Digits Required: 0.1m!: 0.2mit; 0.3ml;

Notes:




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page;_ ci___
Project Site Name: CNC Sile 3D Sample ID No.: [E @Ln’w { ¢/
Project No.: NOILY Rida NH Y4, Sample Location:
Sampled By: i Duplicate: [|
Field Analyst: Blank: ]
Field Form Checked as per QA/QC Checklist (initials): Q.?d"
SAMPLE COLLECTION/ANALYSIS INFORMATION: ' !
Manganese (Mn**):
Equipment; DR-700 DR-8 _ _ HACH MN-5 Other: Analysis Time: { { Sb Z
Program/Module: 525nm 41
Concentration: g . 2 mg/L ) Filtered: D
Digestion: D
Standard Solution: D Results: Reagent Blank Correction: |:|
Standard Additions: D Digits Required: 0.1ml: 0.2mi: 0.3ml;
Notes:
Ferrous Iron (Fe*):
Equipment: DR-700 DR-B'? FZ IR-18C Color Wheel Other: Analysis Time: | (ﬁ 2—
Program/Module: 500nm 33
Concentration: 675 L2 mg/L Filtered: D
Notes:
Hydrogen Sulfide (H,S): | &
Equipment: HS-C Other: Analysis Time: )r 5¢
—
Concentration: 5 . C;b mg/L Exceeded 5.0 mg/L range on color chart: D
Notes:
QA/QC Checklist: _
All data fields have been completed as necessary: ™
Correct measurement units are cited in the SAMPLING DATA block: B/
Mulitplication is correct for each Multiplier table: Q/
Final calulated concentration is within the appropriate Range Used block: D/
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: E/
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: B/

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

vy,



FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page __of _
Project Site Name: CnNe. Sire 29 sample IDNo.. Z9G6Lmp3 &/
Project No.: NODILY Bida NH4b Sample Location: (A~ C2omidB 3

~
Sampled By: Duplicate: [ ]
Field Analyst: Biank: ]

Field Form Checked s per GA/QC Checklis (nitals): E&’T

SAMPLING DATA ' . iy oiidmad e b 4 5 d i il -
Date: > 2F A8 Color 1% s.C. Temp. Turbidity Do sal. pH
Time: (Visua) | (+/-mv) [ (mS/cm) ‘o) (NTU) (Meter, mg/l) (%) s
Method: S530[.061 | 26.6 & 2.6 —
SAMPLE COLLECTION/ANALYSIS INFORMATION: .’ T I
Dissolved Oxygen: )
Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: [-1¢ mg/L) Analysis Time: g 925
Range Used: Range Sample Vol. lCartridge | Multiplier Titration Count Multiplier ’ Concentration
L] 1.5 mg/L 200m  0200N 0.0 x001 = mglL
U] 2-10 mglL 100m  0200N 0.2 X002 = mg/L
CHEMetrics: 2~ mg/L
Notes:
Alkalinity: Analysis Time:
Equipment: HACH Digital Titrator AL-DT CHEMetrics (Range: mg/L) Filtered: D
Range Used: Range Sample Vol. |Cartn'dge ' Multiplier Titration Count Multiplier ’ Concentration
D 10-40 mg/L 100m  0.1600N 0.1 w4 x01 = /6 man
O 40-160 mg/L. 25 ml 0.1600N 0.4 & x0.4 = mg/L
] 100400mgl.  100ml  1.600N 1.0 & x10 = mg/L
] 200-800 mg/L som 1600N 20 & x20 = mg/L
O] 500-2000mgl.  20ml  1.600N 50 & x50 = mg/L
] 10004000 mg.  10ml  1.600N  10.0 2 x100 = mgiL
Parameter: Hydroxide Carbonate Bicarbonate
Reiationship: & - > /6
CHEMetrics: mg/L
Notes:
Standard Additions: g Titrant Molarity: Digits Required: 1st.:_ 2nd. 3rd.: I
Carbon Dioxide:
Equipment; HACH Digital Titrator CA-DT CHEMetrics (Range: mg/L) Analysis Time: éﬁﬁz
Range Used: Range ISampIe Vol. ICartridge | Multiplier Titration Count I —[ Concentration
7-’( 10-50 mgL 200ml  03636N 0.1 Fﬁr x0.1 = deiir
N 20-100 mgiL 100ml  03636N 02 12085 x0.2 =Y man
D 100-400 mg/L. 200 mi 363N 1.0 x1.0 = mg/L |
D 200-1000 mg/L 100 ml 3.636N 2.0 x20 e mg/L
CHEMetrics: mg/L
Notes:

Standard Addtions: | |  Titrant Molarity:_ Digits Required: 1st.; 2nd.; 3d.:




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS 7 -2 FAask
Tetra Tech NUS, Inc. Page_ f__
Project Site Name:  CAJC 2.9 Sample IDNo.: 29 GF mMP 3@/
Project No.. Noiletd Sample Location: CMrNC2GmI
Sampled By: Duplicate: [
Field Analyst: Blank: il
Field Form Checked as per QA/QC Checklist (initials): | —4 |

SAMPLE COLLECTION/ANALYSIS INFORMATION: . ~: -

Sulfide (%):

Standard Additions: D
Notes:

Digits Required: 0.1ml;

Equipment: DR-700 DR-8 (j_‘? HS-C Color Chart HS-WR Color Whee! Analysis Time: d 9 S$S
Program/Module: 610nm 93 Other:
Concentration: ’ (b I mg/L Filtered: D
Notes:
Sulfate (S0,%):
Equipment: DR-Sﬁ - Other: Analysis Time:
Program/Module: 91
Concentration: mg/L \ Filtered D
Standard Solution: ] Results: \-
Standard Additions: D Digits Required: 0.1mi: 0.2ml; 0.3ml;
Notes:
Nitrite (NO,-N): Analysis Time: _%Z o Zﬁl
Equipment: DR-700 DR-8 _‘_"j Other: Filtered: D
Program/Module: 60
Concentration: > . P25 mgL Reagent Blank Correction: ]

Standard Solution: [_]  Resutts: ]
Notes
Nitrate (NO,-N): Analysis Time:
Equipment: DR-700 DR-8_ _ Other: Filtered: D
Program/Module;
Concentration: mg/L

Nitrite interference Treatment: D

Standard Solution: D Results: Reagent Blank Correction: D

0.2mil;




Tt FIELD ANALYTICAL LOG SHEET SR
GEOCHEMICAL PARAMETERS -~ L=
Tetra Tech NUS, Inc. Page __ of —
Project Site Name: CNC Sive 29 Sample IDNo.: 24 G <M. B3¢/
Project No.: NollLY Sample Location: (P C 2 g a3
Sampled By: Duplicate: []
Field Analyst: Blank: L]
Field Form Checked as per QA/QC Checklist (initials): bg
SAMPLE COLLECTION/ANALYSIS INFORMATION: / L -
Manganese (Mn®"):
Equipment: DR-700 DR-8__  HACHMN-5 Other: Analysis Time: _(# 3 3
Program/Module: 525nm 41
Concentration: 0.2 mg/L ‘ ) Fitered: [
Digestion: I:]
Standard Solution: D Results: Reagent Blank Correction: D
Standard Additions: D Digits Required: 0.1ml; 0.2ml; 0.3ml;
Notes:
Ferrous Iron {Fe*):
Equipment: DR-700 DR-8 f ¢ IR-18C Color Wheel Other: Analysis Time: / ¢ 25
Program/Module:  S00nm 33
Concentration: D.bi  _mn Fitered: L J
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: L__I
Carrect measurement units are cited in the SAMPLING DATA block: |.___|
Mulitplication is correct for each Muttiplier table: [ ]
Final calulated concentration is within the appropriate Range Used block: L__|
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 block is initialized by person who performed the QA/QC Ckecklist: D




GROUNDWATER SAMPLE LOG SHEET

Page_  of
Project Site Name: site 37 Bida Nt  SampleDNo: ZPGLMB/B)
Project No.: ADlbt Zonae ¢ O Sample Location: (M 30 Mg
Sampled By: g A~

[ Domestic Well Data C.0.C. No.

[1 Monitoring Well Data Type of Sample:

[] Other Well Type: {] Low Concentration

[l QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: 2 22- 94 Color pH S.C. Temp. Turbidity a]e] Salinity Other
Time: 12 L@ Visual Standard| mS/cm | Degrees C NTU mg/l % NA
Method: -
PURGE DATA:
Date: 2 27 94 Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other
Method: nital | §./2 JIZ | 29/ e . (8
Monitor Reading (ppm): 1 6. /2 |./199 | 29,2 7 g -4y
Well Casing Diameter & Material 2 L/d ), 698 |1 29, @ I P .99
Type: 3 é¢5 /(7¢ 28.8 (5 é ?5
Total Well Depth (TD):  72.5$2
Static Water Level WL): 7. 39
One Casing Volume(gallL): .5¢
Start Purge (hrs): /O b ©
End Purge (hrs): /@3 &
Total Purge Time (min): : 3@
Total Vol. Purged (galll): Z- &
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
BTex< E0R Hel S X YOau I
Decoluea Dietbine | H-CI T X GOy
A, ons — / x_ lg Alashi

OBSERVATIONS / NOTES:

Signature(s):

mMSD | Dugplicate ID No.:

-




GROUNDWATER SAMPLE LOG SHEET

Pag _ _ f_
roject Site Name: Ol T3 Blda NRUL Sample IDNo.. AL/ MAH 2D
Project No.: NOLY Zone” C. Sample Location:  ~j )Ll -
Sampled By: X, CER
] Domestic Well Data C.0.C. No.: ’
Manitoring Well Data Type of Sample:

[1”Other Well Type:

[1 Low Concentration

[] QA Sample Type:

(] High Concentration

SANPLING DATAL 3 e L ST 3
Date: D=5 Color pH 8.C. Temp, Turbidity DO Other
Time: LS0R Visual |Standard| mS/cm | Degrees C NTU mg/l NA

[pate: 5 -1 volume | pH | ScC. | Temp.(c)| Tumiaty | DO Salinity | Other
Method: S fn,Y o rrame_- it | SR P4 2 2] a 7. HE
Monitor Reading {ppm): ~ 1 e R A . < 3 5D
Well Casing Diameter & Materia! 2 NN LS B ;G
Type: e, =7 3 =L ios [RELS & fo AD
Total Well Depth (TD): .59
Static Water Level (WL) 0] B
One Casing Volume(gal/L): ¢ 24l
Start Purge (hrs): QS RO

. Purge (hrs}: (__"“QQT%
Total Purge Time (min): [ ];4\

Total Vol. Purged (galll).

SAMRLE CQULECTION INFORMATION:: ‘- i
Analysis Preservative Container Requirements Collected
P EX VTR e X YO gl piads DY
?g-f-f‘ A}CJ‘)\‘&, :? 1 ) /L ,(—L'(.’é"‘fv . [
OBSERVATIONS £NDTES

MS/MSD

Duplicate ID No.:

4

S

5 e a1 R Blgnature(s): P //




GROUNDWATER SAMPLE LOG SHEET

'7Dupiicate iDWNo.:

Page_ of _
Project Site Name: Zone C 7+t 3@  SampleIDNo: 300LmF3E/
Project No.: NOLd Zov C Bida fivudl Sample Location: o ey £3
< Sampled By: o=
[] Domestic Well Data C.0.C. No.:
[1 Monitoring Well Data Type of Sample:
[1 Other Well Type: [l Low Concentration
[] QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: Xrv 2215 9 Color pH S.C. Temp. Turbidity DO Salinity Other
Time: /& [P Visual |Standard| mS/cm | Degrees C NTU mg/] % NA
Method: -
PURGE DATA:
Date: % - 22. 76 Volume pH S.C. Temp. (C) | Turbidity DO Salinity Other
Method: miial  |5.26 | FFZ| 24.2 g e
Monitor Reading (ppm): 1 Y 2 &| 25,9 Z- 2. Fp
Well Casing Diameter & Material 2 Y.92|.062| 25.9 2 l.e
Type: 3 v 76 1. 066 2/ / /.9
Total Well Depth (TD): | {.67F-
Static Water Level WL): |¢
One Casing Volume(gal/L): {M é)?
Start Purge (hrs): /5 </ 7
End Purge (hrs): /5 /@/
Total Purge Time (min):
Total Vol. Purged (gallLy: 2. %
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
57 Q;Zfﬁg H=y S o GOy
L7+ R— 2 o [ [~
OBSERVATIONS / NOTES:
[ & .
(Y 67 Z
.2 F
[0-4¢ /6
-— —T————_—-
y.27 256 2
yz2 7P
Circle if Applicable: ~ (,7_ > - Signature(s):
------- fnul-o - J i

= e




GROUNDWATER SAMPLE LOG SHEET

[1 Other Well Type:
[] QA Sampie Type:

i Low Concentration

{1 High Concentration

Pag __ of _
Project Site Name: O 3O Rida NHUl  SampleIDNo.: 220G L MaN S|
Project No.: * NOI L4 2 ong Co Sample Location: YTial -4
Sampied By: RY} ) E7
[] . Domestic Well Data C.0.C. No.:
Monitoring Well Data Type of Sample:

[EAMPLING DATA::
Date: -/ ‘a\-“{j 7 Color pH s.C. Temp. Turbidity Do Sallntt;—.'r Other
ime: PFOR Visual |Standard| mS/cm | Degrees C NTU mg/l % NA
Method: S/pu Pt g & rdjomn| G.F6 .97 | D40 o 2.35
PURGE DATA:
Dats: )/ -5 Volume | pH | S.C. | Temp.(C) | Turbidity DO Salinity | Othe
Method=S /. 7 e e - ntal | 3579/ 1 a9 | /€ 2 D
Monttor Reading (ppm): = 1 §.YY4 | 30l | 242 4 2.66
ell Casing Diameter & Material 2 S| 307) 24 | () R.377
e PC R 3 lo¢s 2971941 | o la3s
Total Well Depth (TD): /39>
Static Water Level (WL): I3
One Casing Volume(galL): O. Fanl
Start Purge (hrs): OTY D
ind Purge (hrs): 7ol
Total Purge Time (min): g0
Total Vol. Purged (galiL): 8.8 gl
Analysis Preservative ‘Contalnar Requirements Collected
J2Lids — Qait AMBER v,
Lo e Hel 3 x ol v

DESERVATIONS. I NOTRS:
i

MS/MSD T Duplicate 1D No.:

7 4 Signature(s): ]
/ Zv/a// 7 J




GROUNDWATER SAMPLE LOG SHEET

Page_  of
Project Site Name: Gidle X b RondieSample IDNo.:  2#GL mBSes
Project No.: NOLbd Dore  C ~ Sample Location:  /oc 34 pmoc
Sampied By: s
[] Domestic Well Data C.0.C. No.:
[] Monitoring Well Data Type of Sample:
[] Other Well Type: [] Low Concentration
[] QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: § 22 G4 Color pH S.C. | Temp. | Turbidity %) Salinity Other
Time: /2245 Visual |Standard| mS/cm | Degrees C NTU mg/l % NA
Method: -
PURGE DATA:
Date: & 22 5 Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other
Method. ntial |S.#%| . (9/| 223 | 11§ | p.29
Monitor Reading (ppm): 1 $.36 | . /#3| 26.9 /4 ¢ [~/
Well Casing Diameter & Matenal 2 5.39| - /'7'¢ 26.3 s ‘V £3
Type: 3 s.25 | ./Fpl2C 2 3 g-z<€
Total Well Depth (TD): /3.3 3 e
Static Water Level (WL): §.8Z
One Casing Volume(gallL): /i #¢/
Stat Purge (hrs): P Y@ &
End Purge (hrs): (DY S
Total Purge Time (min):
Total Vol. Purged (gal/L):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
/?TE')/C/F&@ Eas ‘ 2 i Yo
fa-ld - 2 < [ [t gmbe
Anions R
< [ & 4 plchr
,p/QSO/Mo( Ne s _ "/ 7
]zﬂl“c { S X VO |

OBSERVATIONS / NOTES:

Circle it Applicable: Signature(s):
MS/MSD | Duplicate ID No.: { /

J | = A




GROUNDWATER SAMPLE LOG SHEET

Page_ of __
roject Site Name: iDC 52 Blda NHUL Sample IDNo.:  IgGLMos Bl
Project No.: NOIoth Zzond C. Sample Location: M-S
Sampled By: ~# /RN
[] Domestic Well Data C.0.C. No.: '
¥ Monitoring Well Data Type of Sample:
[I Other Well Type: 7 [] Low Concentration
[] QA Sample Type: [} High Concentration
SAMPLING DATA: -
Date: /-/R-% T Color pH s.C. Temp. | Turbidity DO Salinity Other
Time. AN Visual |Standard| mS/cm | Degrees C NTU mg/| % NA
Method:
PURGE DATA:
Date- 7-4’_’,}\‘-‘2;'” Volume pH S.C. Temp. (C) | Turbidity Do Salinity Other
Method: S /s> Foreaz mital_ |39 /S| RY.S | &FY | 2. HS
Monitor Reading (ppm). - 1 5'3'7 A28 1 R2.5 H 2,07
Well Casing Diameter & Material 2 A0S 117|226 3 =) ’7
e PUC. X s 1649 1/i7a|23.5| & 2.0
Total Well Depth (TD): 132D
Static Water Level (WL): é . 5’_'8
One Casing Volume(gal/L): /. ‘7‘:&1
Start Purge (hrs): 125
1Purge (hrs)- iSO
Total Purge Time (min):
Total Vol. Purged (gal/L):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
BIEX, Nap. ! MIRE Hcf <X YOl Viels
PAE — Sxbodds 2 x [ L ampbec
OBSERVATIONS / NOTES:
Circle if Applicable: Signature(s): . //

MS/MSD Duplicate ID No.: / '
l/71/0//41///’7 i_}
4




GROUNDWATER SAMPLE LOG SHEET

| Duplicate |ID No.:

Page  of
Project Site Name: reC C\e TF SampleDNo: 3pGrm B7F,
Project No.: NOl ot 2SI Sample Location: o CcRB G T
Sampled By: -
[] Domestic Well Data C.0.C. No.:
[1 Monitoring Well Data Type of Sample:
[] Other Well Type: [ Low Concentration
[] QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: R 1.2 94 Color pH S.C. Temp. Turbidity DO Salinity Other
Time: WA Visual |Standard| mS/cm | Degrees C NTU mg/l % NA
Method: -
PURGE DATA:
Date: Volume pH S.C. Temp. (C) | Turbidity DO Salinity Other
Method: inttial  [6.5% | .37 | 29.2 | Y% &.-78
Monitor Reading (ppm): 1 6.7 |.8/322¢. @ 2/ g.- F7
Well Casing Diameter & Material 2 [ . g? 295 25. g & ¢ 7R
Type: 3 {.#/ .29¢ 29.% %// O. ¥ #
Total Well Depth (TD): 12 &
Static Water Leve! WL): 6 .2 2
One Casing Volume(gal/L): | 0b
Start Purge (hrs): (Y[ S
End Purge (hrs):  [S/ S
Total Purge Time (min): b ¢
Total Vol. Purged (gal/l): g mr
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
Z.
BIEL /DB i 2 X G0 a
[z —= 7 x 7 /&
OBSERVATIONS / NOTES: ”
77
/295 6.63
¢ ¢ 37
_/
Circle if Applicable: N/ 0K Signature(s):




GROUNDWATER SAMPLE LOG SHEET

Pag __ _of
r
Project Site Name: GRC 2O e, O Sample IDNo.. 20G-A v
Prciect No.: _Nol et Rido NHY(p Sample Location: AN
~ Sampled By: =i/ RN
[] Domestic Well Data C.0.C. No.: i
;ﬂ Monitoring Well Data Type of Sample:
I Other Weil Type: [] Low Concentration
[] QA Sample Type: {} High Concentration

ISAMPLING DATA.

fate. D /0 -G Color SC. | Temp. | Turbidity Te) Salinity Other
[Time: /7T Visual mS/an | Degrees C NTU mg/l % NA
Method: CF-55K 361 R /& RN

PURGE BATAL: 50 ) BRI ;

Date: 7-)0~3 Y Volume pH 8.C. | Temp.(C) | Turbidity Do Salinity Other
Method: < /o Foos mial | £.27 ] Y3z 2.5 <D | /.98

Monitor Reading (ppm): 1 652 R ARAL | 3 [ 66

Well Casing Diameter & Material 2 6,356 |.383] A% . 2 o ). &

Type: P I/ C /'Q\l( 3 457 1, 3BT 28.0 | /A J. SR

Total Well Depth (TD): I E |

Static Water Level (WL): ALE

One Casing Voluma(galiLy sYE

Start Purge (hrs): /500

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gat/L):

SAMPLE COLLECTION INFCRMATIOR:

Analysis Container Requirements Collected
=T EX/ VT EE = x Ut o)< 27/0-9%
A prlopne AX | L Rmpec Y

OBSERVTIONS L NOTES:
[CFCi § AEslicaiies T ] Signatare(s):

Duplicate 1D No.:

Az (/0/}/’/

o




GROUNDWATER SAMPLE LOG SHEET

Page_ _of
Project Site Name: CNC 30 Blda NuLe Sample ID No.: 50@1,1‘40{0[
Project No.: NOLL U 20 C. Sample Location: Yw-q
Sampled By: b g
[] Domestic Well Data C.0.C. No.: '
[] Monitoring Well Data Type of Sample:
[} Other Weli Type: [} Low Concentration
[ QA Sample Type: [l High Concentration
SAMPLING DATA:
Date: 2{32149 Color pH S.C. Temp. Turbidity Do Salinity Other
Time: 1/ 3Y¥ Visual | Standard| mS/cm | Degrees C NTU mg/l % NA
Method: @ Llow) ) -
PURGE DATA:
pate:  1/{2{99 Volume pH S.C. ! Temp. (C) | Turbidity DO Salinity Other
Method:  [b13 Hlowy nital | £.94 |/9F | 33,1 z .08
Monitor Reading (ppm): 1 §23 o a2 & 2 35
Well Casing Diameter & Material 2 ¢.%71-167 | 22.5 ¢ 3.39
Tvee: 2" pve 3 lEdlgllze.s | & 529
Total Well Depth (TD):  |5.30 i
Static Water Level WL): 9, 60O
One Casing Volume(gai/L): ,’7’@
Start Purge (hrs): 0-0\/;?
End Purge (hrs): i’ 2 &
Total Purge Time (min): ‘
Total Vol. Purged (gal/L):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Coliected
ZTEX Wag MTIRE o/ 3 X YOl iea)s 7-/259
FHRE Aeorn< x| L awbecC 257
OBSERVATIONS / NOTES:
Circle if Applicable Signature(s) /
MS/MSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Pag __ of __ _
Project Site Name: CA)C 30 Zone C Sampie IDNo.: 3BOGLMIiOD|
Project No.: /IO ek id4a Nut(, Sample Location: YT ind = 7O
o Sampled By: ZH /R H
[] Domestic Well Data C.0C. No.:
_B_Monitoring Well Data Type of Sample:

[ Other Well Type:
[] QA Sample Type:

[l Low Concentration
[] High Concentration

Date: Color pH s.C. Temp. Turbidity Do Salinity Other
Tima: J 279 Visual | Standard| mS/cm | Degrees C NTU mg/l % NA
|Method:

PURGEDATA:

Date: )-/O0~9Y Volume pH 8.C. | Temp.(C) | Turbidity DO Sallnity Other
Method: .5/ T e, il | A5 294 259 | @ | /46

Monitor Reading (ppm): =~ O 1 4,690,345 | 459 19 A 30

Well Casing Diameter & Material 2 L75:335 | 2¢ & ks )] Ho

Type: 7/ TR 3 |4z 1332 a¢ j /63

otal Well Depth (TD): zeory '

Static Vater Levei (WL): DR

One Casing Volums(galiL): J AR

Start Purge (hrs): {2/

End Purge (hrs): 1Z3/&%

Totai Purge Time (min):

Total Vol. Purged (gailL):

SAVRLE COLLECTION INFQRMAT

Analysis Preservative Container Requirements Collected
BIEL /MIRBE HS XSO pny/ 7-/0-XH
’77/4 4 SIOAR, 2 /A Gloss (Aabec ) /)
OBSERVATIONS ENOTES:

MS/MSD

Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

I"l Qther r Wall T\lng

[] QA Sample Type.

Page__ of _ _
Project Site Name: CNc, 32 Zone & Sample 1D No.: 7@6L ;\f [ &(
Project No.: o Bl @ Sample Location: -/
Sampled By: EFE/ ? N
{] Domestic Well Data C.0.C. No..
Ek Monitoring Well Data Type of Sample'

s BN )

LOW \JUI’]CEI’][I’H(IOH

[1 High Concentration

IDate 7-/0 ~ Volume r_pH 8.C. | Temp.(C) | Turbidity [s]e] Salinity Other
lMethod: Shos Farte intial | S5 | M3 & .1 2 1.-99
Montor Reading {ppm): e 1 £.52 .43/ | 2A5~9 / 7.5
[Well Casing Diameter & Materis! 2 658 |.Y433| a2k // JoFo
e AT, PVS 3 V6914341253 | 55 | J¢o
Total Well Depth {TD): /AT \
Static Water Level (WL): £.95
One Casing Voluma(gal/l):
StartPurge (hrsy: /357 ISy 4
End Purge (hrs): 487X
Total Purge Time (min): %-o-/-'av
Total Vol. Purgsd (gal/L): O/
SAMPLE COLTEGTION MFORMATION:
Analysis Preservative Container Requirements Collected
TEX / MTBE HC ! 2 X F ol Vials
FAH Alane 22X N H Ambec ShagSc

,

7

MS/MSD

Dupficate ID No.:
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GROUNDWATER SAMPLE LOG SHEET

Pag — of
roject Site Name: CAC 3O Blda NHub Sample IDNo.: 30¢L 130}
Project No.: N Ol o Zohe C. Sample Location: MW= 1350
Sampled By: RH|EH
(]| Pomestic Well Data C.0.C. No.:
“K Monitoring Well Data Type of Sample:
“[] Other Well Type: {I Low Concentration

[l QA Sample Type: [ High Concentration

SAMPLING DAY

Date: 112199 Color pH s.C. Temp. Turbidity Do Salinity Other
ime: 1004 Visual | Standard| mS/cm | Degrees C NTU mg/l % NA

Method'sns uddic ~ low floind | /| A4 10162 | 23.5 i

PURGE DATAS i B S

Date: )~/ - Volume | pH S.C. | Temp.(C) | Turbidity DO Salinity Other

Method:Dew stz 4’ e-Jow Aow|  Initial 589 [0.231 ] 4., 403 2506

Monitor ilieading (ppm); 1 G.30 |0.184] 23,9 o ). 34

[Well Casing Diameter & Material 2 &85 0. 5 J3.8 5 2.50

Type: 2" PVL 3 |{G.alt-|o.leala>.5 o B4

7
Total Wall Depth (TD): 54,715

Static Water Level (WL): 7] .22
One Casing Volume(gallL): 4.2 a4
Start Purge (hrs): ©14 5 J
EndPurge(hrs): | oO¢(
Total Purge Time (min): | 4|
Total Vol. Purged (gal/L): |8
Analysis -1 Preservative Container Requirements Collected
PAH — 27 )L FAMeEr v
prex | MTBE Bl 2 x40oml —~

Clrcie 31 Applicabia; b
MS/MSD Duplicats ID No.:




GROUNDWATER SAMPLE LOG SHEET

Pag of
2roject Site Name: 2o QO Bida NHdl  SamplelDNo:  TO L |
Project No.: NDI b1t Zone C. Sample Location: b i

Sampled By: = /BN

[] Domestic Well Data C.0.C. No.:

' Monitoring Well Data - Type of Sample:

[] Other Well Type: {1 Low Concentration

[] QA Sample Type: [] High Concentration
Date: Tt Color pH s.C. Temp. Turbidity DO Salinity Other
Time: 1)) Visual | Standard| mS/cm | DegreesC [ NTU mg/l % NA
Method: fens 1565 |.)1€ | a6.9 & oY

T v
Date: WAV Volume pH S.C. | Temp. (C) | Turbidity Do Salinity Other
Method: Loy Hir o mitml |2z |27 | 2457 O ,aj
Monrtor Reading ppm):~ 1 5 7T Nk R 7] . 7
Well Casing Diameter & Material 2 &S5 |- /) ‘7‘ 6.9 g /0SS
Type: 3 €| Y189 | & logqé
Total Well Depth (TD): K0 e
Static Water Level (WL): XN
One Casing VQ!H-"’-"--(QQUL):,-’: %KY ke )7—
<tart Purge (hrs): 5 9 (:"
d Purge (hrs). /] /.

hotal Purge Time (mn):
Total Vol. Purged (gallL):

|SAMPLE COULEGTION INFORAMATION :
Analysis Preservative Container Requirements Collected

ETEX /Nap/MTEE HCl X YO wl Uicds /%Y
PAH " Kowe, 2% |/ smabec 2-71-9%

+{ Signature(s): -

MS/MSD | Duplicats ID No.: »,/é’,///&—:z Jr»// ]/
//'




GROUNDWATER LEVEL M UREMENT SHEET

RS- d -

RS 7 O

N

g 10D S LN At N AT AR WM B S AN SR A

Project Name: CAIC RO Project No.: i
Loeati n: SiTe 29 Personnel: _[Q fhi// . KPriece o,
Weather Conditions: Measuring Device: /1 ){3:!“- Levo | Wl
Tidally Influenced: Yes ___ No_ M Remarks: IR
Well or Elevation of Total Water Level Thickness of] Groundwater
Piezometer Date Time | Reference Point| Well Depth |[Indicator Readin [Free Produc Elevation Comments
Number (feet)* (feet)* (feet)* (feet)* (feet)*
(MW |71/ @85 /0.35"
pnM |y 2.2%
2200 |7 )2 /&=
w10 o8/ 3.6
p0-3 | |cg 098
-4 | | ke 9.5
Mo 130 | bea) 9.3%
-3 || losad 7Y
pws || e 7.39
i -S 25| & 8>
M=) EZR. 6- &V
w s oY S-1f
w-ll | \ |Joss/ 2-£6
w7 |V oty 2.9

© All measurernents to the nearest 0 01 foat

- -

-




APPENDIX E

. B S

BORING LOG OF MONITORING WELL USED IN
AQUIFER CHARACTERIZATION EVALUATION



EnSafe/Allen & Hoshall

Monitoring Well NBCC047006

Project: Zone C - Nava Base Charieston

Coordnates: 236564.71 E, 377240.48 N

Locatiore Charleston, SC

Surface Elevation: 88 feet ms/

Started at 330 on 4-5-85

TOC Elevationn 227 feet ms/

Completed at 445 on 4-5-95

Depth to Groundwater: 7.53 feet TOC Measued 6-2-95

Oriing Method: 4.25"ID (7.5 O0) HSA with spit spoon

Groundwater Elevatiore 4.74 feet msl

Driing Company: Alfance Environmenta

Total Wel Depthe 21 feet bgs

Geologist: Peter Baykey

Wel Screerc 2.1 to .1 feet bgs

B , - © 7 k] WELL DIAGRAM
g 3 |9|&| =158 L
-5 Sw/Ew alg| Bl 2|3 GEOLOGIC DESCRIPTION s
5L EE|3% B g 5 3 5
Q= S|S0V » »x a. —
A
Surface conditions: soil and grass 2 I %
[
o = '—,
> el £ ©
L -
| 8
= w
6.8 oI z
Sand: brown to dark gray, very fine to fine with :=F S
\ some medium, trace of silt, soft, wet at 3.5°. /—-6.1 1zk §
13 J=]-
R 1 larlo g PR
R
s N
(=} - o
g LR ¢
o A=k 2
o - ]
< =k hid
. - o
£ LR S
n ;: - (=}
=} = | N
10— 2|00 2 A=k
Sand: gray with orange FeOx banding in upper it 3
3", very fine to fine with trace medium, trace silt, =}
soft, wet; more brown in upper 5. =)
{7 1=,
3|75 0 L.
1 — 32 °
I 7 op Sand: brown to dark brown, very fine to fine, g Y
] I trace silt, soft, wet, some granule to pebbly —39 <
layer at 13.2-13.4", /—
151 4 37 0
20+

Page 1 of 1



APPENDIX E



SITE 30, BUILDING NH 46
ZONE C, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicl 10

Pr dicted 10-year Migration of Constituents in Groundwater

Parameter Descriptions: Units Parameter Descriptions. Unuts
1

POE = Point of Exposure ps = Soil Bulk Density glcm
SSTL = Site-Specific Target Lavel mg/L toc = Fractlon Organic Carbon in Soil g-C/g-soil
SSTLsounce = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE mg/L ay = Longltudinal Dispersivity = x/10 m
S$STLcome = Hydrocarbon Concentration at Compliance Point protective of RBSLs at POE mg/L ay = Transverse Dispersivity = a,/3 m
Xpor = X = Distance from Plume Source to POE (along Centerhine) m az = Vertical Dispersivity = ay/20 m
Xcoms = x = Distance from POE to Compllance Point (atong Centerline} m koc = Organic Carbon Partition Coefficient cm’»H,Olg-C
Y = Source Width {Perpendicular to Flow Direction) m kp = Soil-Water Sorption Coeffictent cm’»Hzolg»sml
Z = Source Depth {Perpendlcular to Flow Direction in Vertical Plane) m V = Pore Water Velocity m/sec
Ky = Saturated Hydraulic Conductivity m/sec R¢ = Constituent Retardation Factor
i = Groundwater Gradient cm/cm V/Rg = Maximum Transport Rate of Dissolved Constituent = {K,i}/{BR¢} m/sec
8 = Porasity In Saturated Zone cm'fem® RBSL = Risk-Based Screening Level In Water Provided by SCDHEC (1998) mg/L
Dilution & Attenuation without Biological Decay )

Constituent Xpaoe Xpae Y z t Ks i 0 Ps ay ay a; foc koc ko % Rc Croe/Csounce

3 3 a . 3 3 o
ft m m m sec misec mim mjcmglem” 5 m m g-Clg-soil em-H,0/g-C em™-H,0/g-soil m/sec

Naphthalene 45 13.7162 18 2 3.15E+08 1.43€-05 0 0150 Q47 1.45 1.37 046 Q07 4 B83E-03 1543 7.444975 4.57E-07 23.969 2 392E-02

Source: South Carolina Department of Health and Enviconmental Control (SCDHEC) 1988 Risk-Based Corrective Actlon for Patroleum Releasas , Bureau of Underground Storage Tank Management.

DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY

.
_C’X__

erfe

1
Csorce 2 i

Prepared By:

Y Z
X e, -——4m X er, —2\/@;

Constituent Csounce ' Cx
mg/L mg/L
Naphthalene 0.410 0.010
Reviewed By




SITE 30, BUILDING NH 46
ZONE C, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT

Predicted Migration 20

Predicted 20-year Migration of Constituents in Groundwater

Paramater Descriptions:

Units Parameter Descriptions: Units
POE = Point of Exposure ps = Soil Bulk Density glem?®
SSTL = Site-Specific Target Lavel mg/L foc = Fraction Organtc Carbon in Soil g-Clg-soil
SSTLycumce = Hydrocarbon Concentration in Plume Source Area protective of RBSLs at POE mg/L ay = Longitudinal Dispersivity = x/10 m
SSTLeowe = Hydrocarbon C ion at C i Point protective of RBSLs at POE mg/L a, = Transverse Dispersivity = o,/3 m
Xpo¢ = x = Distance from Plume Source to POE {along Centerlina) m @ = Vertlcal Dispersivity = a,/20 m
Xcome = n = Distance trom POE to Compliance Point {along Centarlina) m kgc = Organic Carbon Partitlon Coefficiant cm’-H,0/g-C
Y = Sourca Width {Parpendlcutar to Flow Direction) m ko = Soil-Water Sorption Coefficient cm’-H,OIg»soil
Z = Scutce Depth (Pacpendicular to Flow Direction in Vertical Plana) m V = Pore Water Velocity misec
Ks; = Saturated Hydraulic Conductivity m/sec Rc = Constituent Ratardation Factor
{ = Groundwater Gradient cm/cm VI/R: = Maximum Transport Rate of Dissolved Constituent = [K,)/{OR.) m/sec
@ = Porosity in Saturated Zona em’/cm? RBSL = Risk-Based Screening Level in Water Provided by SCOHEC {1998) mg/L
{Dilution & Atterwation without Biological Decay |
|
Constituent Xpoe Xpoe Y z t Ks i 0 Ps ay ay a, foc koc kp v Re Croe/Csounce
3 3 3 o
ft m m m sec m/sec m/m mM/cm’g/cm m m m g-C/g-soil em®-H,0/g-C em’-H,0/g-soil m/sac
Naphthalene 80 24.3843 15 2 6.31E+08 1 43E-05 0 0150 047 145 244 081 012 4 83E-03 1543 7.444975 4.57€-07 23.969 2.403E-02

Source; South Carolina Department of Health and Environmental Control ISCDHEC) 1998. Risk-Based Carectiva Action for Patroleum Releases, Bureau of UUnderground Storage Tenk Management.

DOMENICO DILUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY

oy
c, 1 |UTr
- = —erf x er
Csovree 2 2l vt
X Rc |

Prepared By:

Y

4fax

X éer,

Constituent Csounce Cx
mg/L mg/L
Naphthalene 0.410 0.010

zZ

2\ a,x

Reviewed By:




SSTLs

ZONE C, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
Site 30

Groundwater SSTLs

Constituent POE RBSLs SSTLsounce SSTLcome
mg/L mg/L mg/L
Naphthalene 0.01 0.010 5.658

SSTLgounce - Groundwater SSTLs in the source area protective of RBSLs at the off-site POE.
SSTLcome - Groundwater SSTLs at the compliance well that are protective of RBSLs at the off-site POE.

Prepared By: 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
Ethylbenzene 6.05 2838.89 14.50 6.05
Naphthalene 1.63 1135.56 2.63 1.63

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

Prepared By: Reviewed By:




Volatilization Factor: Groundwater to Ambient Air (VFwamb)

Reference American Society for Testing and Matenals (ASTM) 1997 Standard Guide for
Risk-Based Corrective Action Apphied to Petroleum Release Sites Designation E 1739-95"

*No nhalation reference dose i1s availabie for xylenes, therefore, no RBSLs can be calculated

= South Carolina vaiue

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

= Calculated value

= ASTM default value

= Value from EPA Integrated Risk Information System
= Assumptions for construction worker scenario

Chemical Dair Dwater H Ocon Owesn 6 [: % 0+ ft-
cmis cm®ls cmlem® cm’lem’ cm’fem® em’iem’® | em’fem’ cmTIch ems cm’ls
Benzere 0093 1.10E-05 2.20E-01 0 038 0.342 0.33 0.15 0 48 1.36E-05 1.01E-02
Ethylbenzene 0076 8 50E-06 3.20E-01 0 038 0.342 033 015 048 9.39E-06 8.22E-03
Naphthalene 0072 9 40E-06 4 90E-02 0.038 0 342 033 015 0 48 2.92E-05 7 7SE-03
Chemical hcap hv =y Doff-ws 77 Uair Sair Lgw W VFwamb <] TR (carc) HI (nonc)
7
cm cm cm’/s cm/sec cm cm em |ma/im’/mgiL
Benzene 5 117 3.22E-04 225 200 122 1500 1.94E-05 1.00E-06 NA
Ethyibenzene 5 117 2.23E-04 225 200 122 1500 1.95E-05 NA 1
Naphthalene 5 117 6.55E-04 225 200 122 1500 B.77E-06 NA 1
Chemical | Bwadult AT 228 {carc) 2| ‘RID (nonc) iR alr EF ED ~RBSLair |} RBSLwater™
K] 3
kg yr [mg/kg-day]” |[mg/kg-day] m‘/day daylyr yr mgim’ mg/L
Benzene 70 70 2.90E-02 NA 20 90 1 3.43E-02 1769.4
Ethylbenzene 70 1 NA 2.86E-01 20 90 1 4 06E+Q0 2 0BE+05
Naphthalene 70 1 NA 3 71E-04 20 90 1 5 27E-03 6 00E+02




Construction Worker Inhalation RBSLs

Chemical Dair Dwater H Oscap Owcap 0,4 O Or Deff-cap Deff-s
cmls emis emlem® | emlem® emfem® | emiem’®| em’lem em’lem” em¥s ems
Benzene 0.093 | 1.10E-05 2.20E-01 0.038 0.342 0.33 0.15 0.48 1.36E-05 1.01E-02
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
Naphthalene 0.072 | 9.40E-06| 4.90E-02 0038 0.342 0.33 0.15 0.48 2.92E-05 7.79E-03
Chemical hcap hv Deff-ws Uair dair Lgw w VFwamb TR (carc) HI (nonc)
cm cm cm’is cm/sec em cm em |mg/m’imgiL]
Benzene 5 117 3.22E-04 225 200 122 1500 1.94E-05 1.00E-06 NA
Ethylbenzene 5 117 2.23E-04 225 200 122 1500 1.95E-05 NA 1
Naphthalene 5 117 6.55E-04 225 200 122 1500 8.77E-06 NA 1
Chemical BWadult AT Sfi (carc) RfD (nonc) IR air EF ED RBSLair | RBSLwater
T —
kg yr  |[mg/kg-day] " |[mg/kg-day] m°Iday day/yr yr mg/m mg/L
Benzene 70 70 2.90E-02 NA 20 90 1 3.43E-02 1769.4
Ethylbenzene 70 1 NA 2.86E-01 20 90 1 4.06E+00 2.08E+05
Naphthalene 70 1 NA 3.71E-04 20 90 1 5.27E-03 6.00E+02

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




Construction Worker Inhalation RBSts

Chemical

Dair Dwater H Oucan Oucop 0., Oy 0; Deff.cap Deftf-s
F) 3 3.3 3,3 3, 3 3,3 3,3 3, 3 7 H
cm’/s cm’ls cm’/em cm’/cm cm’/em cm’lem” | cm™/cm cm’icm cm’ls cm'ls
Benzene 0093 1 10E-05 2 26E-01 0 038 0 342 033 015 048 1 35E-05 1 01E-02
Ethylbenzene 0076 8 50E-06 2 80E-01 0038 0342 033 015 048 9 85E-06 8 22E-03
Naphthalene 0072 9 40E-06 2 00E-03 0 038 0 342 033 015 048 5 79E-04 7 B3E-03
Chemical hcap hv Detf-ws Ualr Salr Lgw W VFwamb TR (carc) HI {nonc) —[
cm cm em?s cmisec cm cm cm mg/m’imgiL
Benzene 5 117 3 18E-04 225 200 122 1500 1 97E-05 1 00E-06 NA
Ethylbenzene 5 117 2 34E-04 225 200 122 1500 1 79E-05 NA 1
Naphthalene 5 117 517E-03 225 200 122 1500 2 83E-06 NA 1
Chemlcal TR {carc) HI (nonc) BWadult AT Sfl (carc) RfD (nonc) IR air EF ED RBSLair H RBStLwater
. 3,3
kg yr ["".51"(9-1121)/]1 {mg/kg-day] m®/day daylyr yr mgim® cm’/cm mg/L
Benzene 1 00E-06 NA 70 70 2 90E-02 NA 20 S0 1 3 43E-02 2 26E-01 015
Ethylbenzene NA 1 70 1 NA 2 86E-01 20 90 1 4 06E+00 2 80E-01 14 50
Naphthalene NA 1 70 1 NA 3 71E-04 20 S0 1 5 27E-03 2 00E-03 263

*No inhalation reference dose ts avaitable for xylenes, therefore, no RBSL can be calculated for xylene

Prepared By:
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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
Ethylbenzene 70 365 0.01 1 90 1.0 NA 1.00E-01 | 2838.889
Naphthalene 70 365 0.01 1 90 1.0 NA 4.00E-02 | 1135.556

Prepared By:

Reviewed By:




Construction Worker Dermal RBSLs

Kow Mw Kp 8 Tevent c b t tevent DAevent
cm/hr unitless hr/event hr hr/event

Benzene 199.526231 78.1 0.11551543 | 0 39263786 | 2.87E-01| 6.32E-01 6.03E-01 6.90E-01 1 eq3.3
Ethylbenzene | 1412 53754 106.2 0 5692198 | 2.25615488 | 4.13E-01|2.36E+00| 4.39E+00 1.70E+00 1 eq32
Naphthalene 1995.26231 128.2 0.60545239 | 2.63663896 | 5 48E-01 | 2.73E+00| 569E+00 | 2.29E+00 1 eq32

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

kg day events/day yrs days/yr cm® | (mg/kg-day)’| ma/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
Ethylbenzene 70 365 1 1 90 4500 NA 9.70E-02 1.0 6.05E+00
Naphthalene 70 365 1 1 90 4500 NA 3 20E-02 10 1.63E+00

* Kow and MW values for xylene, m-

Prepared By:

Reviewed By:

Factor A [Factor 1 [Factor 2
7.18E-01| 0.782661

1.01E+00

1.24E+00
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