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1.0 INTRODUCTION

This Corrective Action Plan (CAP) has been prepared by CH2ZM-JONES, LLC. The plan is
designed for Zone B/ Site 14-Quarters S; Underground Storage Tank (UST) S 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: 01089. This CAP provides methods to further
evaluate the applicability of intrinsic remediation and monitoring well abandonment as a
corrective action for UST S in accordance with SCDHEC Corrective Action Guidance, June
1997.

1.1 General Site Description

The CNC is located 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.

Tetra Tech NUS, Inc. (TTNUS) completed a Standard Limited Assessment (SLA) for Site 14,
which includes two (UST) systems for Quarters S Housing at Charleston Naval Complex
(CNC) Zone B, in North Charleston, South Carolina. The USTs were used to store fuel oil for
the boilers of Quarters S in the Naval housing area. Both 550-gallon steel USTs were removed
in April 1998. The assessment was completed under the direction of the South Carolina
Department of Health and Environmental Control Rapid assessment guidance dated June 20,
1997, and approval letter dated April 7, 1999.

1.2 . Objective

This CAP presents the groundwater monitoring plan to assess the down gradient plume
migration and intrinsic bioremediation/natural attenuation of petroleum hydrocarbons
contamination in order to validate the assumptions and calculations used in the in the (SLA)
completed by TTNUS. Details for the abandonment of monitoring wells at UST S 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 of the former UST S study area. Specific information concerning the
depth of utilities bls is currently unavailable, however, utilities at this site generally are
between 2 to 6 feet (ft) below land surface (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
Buried Communication Cable | 35 feet east of former UST S2 2-6 ft bls
At former UST S1
Electric 2-6 ft bls
At former UST locations
Water 2-6 ft bls
Sanitary Sewer At former UST location 2-6 ft bls
75 ft south of former UST S1
Storm Drain 2-6 ft bls

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 S is Noisette Creek located approximately 972 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).

A receptor survey was completed for the following:

TABLE 2
Receptor Distance/ Direction from Site
Visitor/Recreator On-site no complete pathway
On-site Resident On-site no complete pathway
Off-site Resident Nearest Building~50 ft south-southeast- no complete
pathway
Construction Worker On-site-working in soils or groundwater
Commercial Worker On-site no complete pathway
Surface Water UST to Noisette Creek ~ 972 f- no complete pathway

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 Soil Leaching Site Specific Target Level

The naphthalene concentration from soil boring B02 duplicate of 1.8 mg/kg exceeded the soil
leaching RBSL for sandy soil of 0.210 mg/kg. The SCDHEC Soil Leachability Model was
used to calculate a site-specific target level (SSTL) for naphthalene. Site-specific parameters
were input where available; else SCDHEC defaults for sandy soils were used. The minimum
calculated groundwater RBSL for construction worker exposure of 1,63mg/L was used as
opposed to the groundwater RBSL for ingestion of 0.01 mg/L.. The soil leaching SSTL
calculated for naphthalene was 250 mg/kg, which is greater than the maximum naphthalene
concentration of 1.8 mg/kg found in the soil during the site assessment.

TABLE 3

Chemical of Concern

Concentration in SB02-
duplicate

Soil Leaching SSTL (mg/kg)

Naphthalene

(mg/kg)
1.8

250

Therefore, since the maximum soil concentration of naphthalene (1.8 mg/kg) found during the
site assessment does not exceed the calculated SSTL for naphthalene (250 mg/kg), the
construction worker is not at risk if exposed to groundwater by dermal contact, incidental
ingestion, or inhalation. The concentration of naphthalene in the groundwater resulting from
naphthalene leaching from the soil to the groundwater will not exceed the RBSL for a
construction worker in a utility trench (1.63 mg/kg) regardless of distance from the source.
This potential receptor is considered nonthreatoned and further analysis is unnecessary

(TTNUS 2000).




3.0 PROPOSED REMEDIATION TECHNOLOGY

Based on the results of the SLA modeling, base line groundwater monitoring and soil boring
sampling 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 two additional boring
sampling points. The proposed monitoring program is described in detail in Sections 4.0 and
5.0 of this plan. The Corrective Action Monitoring plan is provided in Appendix C.
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4.0 MONITORING WELL INSTALLATION AND ABANDONMENT
4.1 Monitoring Well Installation

Because the CoC (naphthalene) was only found in a duplicate soil sample at 2-3 feet bls, no
additional monitoring wells will be added to this site at this time.

4.2 Monitoring Well Abandenment

A total of thee monitoring wells will be abandoned at Quarters S 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.

4.4 Equipment Decontamination

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



5.0 PROPOSED GROUNDWATER MONITORING PROGRAM‘ |

5.1 Monitoring Frequency and Reporting

For groundwater flow see figure 3 in section 8 and tables in section 7. The groundwater
monitoring program proposed at UST S will be performed in accordance with the SCDHEC
Corrective Action Guidance dated June, 1997 and consist of the following:

TABLE 4
Sampling date Monitoring Wells Field Measures Laboratory
or (Quarter) Sampled Analytical
Naphthalene
Fourth Quarter' MW-01, MW-02, MW-03 | T°, pH, DO, Conductivity, By method 8260
Two additional soit Depth to water, Total depth, Nitrate, sulfate,total
samples’ turbidity dissolved iron,
methane, alkalinity
Naphthalene
First Quarter’ MW-01, MW-02, MW-03 | T°, pH, DO, Conductivity, By method 8260
Depth to water, Total depth, Nitrate, sulfate total
turbidity dissolved iron,
methane, alkalinity
1. Forth quarter: defined as October, November December.
2. First quarter: Defined as January, February, March
3. Soil samples: Taken from north and south of the former SB-02; from 1-2, 2-3, and 3-4 feet.

¢ Frequency: Initially all monitoring wells at this site will be sampled along with two
soil samples located within two feet north and south of the former SB-02 area,
respectively. Following analytical results, should no CoCs be identified above the
RBSLs, a re-evaluation of no further action will be considered. In the event that the
CoCs are above RBSLs, additional groundwater sampling will be collected from wells
CNC14-MWO02, CNC14-MWO01 and CNC14-MWO03. A schedule of this event would
continue on a quarterly basis as discussed above.

¢ 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 6-month period, a performance evaluation will be submitted to SCDHEC
providing the effectiveness of the intrinsic biodegradation/natural attenuation occurring and
any recommendations for the site. In addition to the performance evaluation, modeling
may be performed after each sampling event.

¢ Groundwater Sampling
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5.0 PROPOSED GROUNDWATER MONITORING PROGRAM

5.1 Monitoring Frequency and Reporting

The groundwater monitoring program proposed at UST S will be performed in accordance with
the SCDHEC Corrective Action Guidance dated June, 1997 and consist of the following:

TABLE 4
Sampling date Monitoring Wells Field Measures Laboratory
or (Quarter) Sampled Analytical
Naphthalene
Fourth Quarter' MW-01, MW-02, MW-03 | T°, pH, DO, Conductivity, By method 8260
Two additional soil Depth to water, Total depth, Nitrate, sulfate total
samples’ turbidity, dissolved iron,
methane, alkalinity
Naphthalene
First Quarter’ MW-01, MW-02, MW-03 | T°, pH, DO, Conductivity, By method 8260
Depth to water, Total depth, | Nitrate, sulfate,total
turbidity dissolved iron,
methane, alkalinity
1. Forth quarter: defined as October, November December.
2. First quarter: Defined as January, February, March

3.  Soil samples: Taken from north and south of the former SB-02; from 1-2, 2-3, and 34 feet.

e Frequency: Initially all monitoring wells at this site will be sampled along with two
soil samples located within two feet north and south of the former SB-02 area,
respectively. Following analytical results, should no CoCs be identified above the
RBSLs, a re-evaluation of no further action will be considered. In the event that the
CoCs are above RBSLs, additional groundwater sampling will be collected from wells
CNC14-MW02, CNC14-MWO01 and CNC14-MWO03. A schedule of this event would
continue on a quarterly basis as discussed above.

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 6-month period, a performance evaluation will be submitted to SCDHEC
providing the effectiveness of the intrinsic biodegradation/natural attenuation occurring and

any recommendations for the site. In addition to the performance evaluation, modeling
may be performed after each sampling event.

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.
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e Soil Sampling

Soil samples will be collected along with the first round of groundwater sampling, in order to
verify the accuracy of the sample indicating the naphthalene readings.

5.2  Analytical Parameters

The following constituents will be analyzed for each groundwater and soil samples:

e 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:

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
Sample handling will be conducted in accordance the following references:
EPA EISOPQAM (EPA May, 1996)
Charleston Naval Complex Sampling and Analysis Plan (July, 1999)

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 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.

o 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.

o 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
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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

TABLE §

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

S.10 Record keeping

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

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
Southemn 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

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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Corrective Action Data Summary

Facility ID#: __ Q1089 Facility Name: (Moo o, Coveesx
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The technical file is available for review through the Freesdom of information Office.

Selected Remedial Appro

N e 2 e

Please call B03-734-5376 for an appointment.
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Corrective Action Data Summary
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SUMMARY OF SLUG TEST

SOUTH CAROLINA
Department of Health and Environmental Control (DHEC)
Site Data
SITEID#: 01089 COUNTY: Charleston

FACILITY NAME: Site 14, Quarters S, Charleston Naval Complex

Slug Data

See Appendix: Final Zone B RFI Report Table: 2.3 and 2.4 Figure: for a list of all data measurements.
(water level logs, etc.) (Complete as appropriate.)

Water Level Recovery Data was measured by See Final Zone B RFI Report
(Hermit Data Logger, Manually with Water Level Indicator, etc.) (List Method).

Complete the following table for each well tested.
COMPLETE A SECOND SHEET IF MORE THAN FOUR WELLS ARE TESTED

Slug Test Conducted in well(s) number NBCB-GDB-001 | NBCB-GDB-00Z | NBCB-GDB-004 NBCB-GDB-04D—(
| nitial Rise/Drawdown in well (feet) ‘
adius of Well Casing (feet) j
Effective Radius of Well (feet) ]

Static Saturated Aquifer Thickness (feet)
Length of Well Screen (feet)
Static Height of Water Column in Well (ft)

Calculations

See Appendix: Final Zone B RFI Report Table Figure: for calculations. (Complete as appropriate.)

The method for aquifer calculations was: Bouwer and Rice (1976) for (i.e. Bouwer-Rice, Cooper, etc.)
shallow, Cooper for deep

Calculated values by well were as follows:

Slug Test Conducted in well(s) number| NBCB-GDB-001 | NBCB-GDB-002 | NBCB-GDB-004 | NBCB-GDB-04D

Hydraulic Conductivity 0.00134 0.792 7.92 0.276 (deep well)
Thickness of the aquifer used to calculate hydraulic conductivity was feet.
The aquifer is confined semi-confined X water table (Check as appropriate.)
he estimated seepage velocity is 10.31 feet per year based on

a hydraulic conductivity of 2.9 , 2 hydraulic gradient of 0.00458 ,and
a porosity of 0.47 per cent for  sandy  soil (list type i.e., silty sand, clay, etc).

40
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L=

===
s *NMOIL PROTLCT FROSIER

ity 1D#:

Proposed Monitoring Program

Active Corrective Action ____/._ Intrinsic Corrective Action
List method used to verify intrinsic remediation:

| Tracer compounds: _N /&

Time vs. concentration:

Other:

Proposed Sampling Parameters and Frequency -

Parameter Freguency Well # ﬂ
[ APHTH AL ENVE )f&"ﬁﬂfé@/;i ¥ MW 01 /Mw ez [ ML o3
Fieeo? D, pH Conclinup

hegory « TEM Pk A A

I

\
|
> {
!

| |
| |

%PL&’hse dee Sortiom 3-U4 anat § ofF THE  COoRQTCTIVE Actis
oL Ae,

References

Appendix Check List

[ soil Quality Data Table

] Ground-Water Quality Data Table/Graph
':: Fotentiometric Data Table/Graph
E Site Map (topographic or county map)

D Tax Map
[ soil Impact Map
j Ground-Water Impact Map
1 Cross Section
[: Predicted Future Migration Map(s)
f:] North Arrow and Bar Scales on allmaps

DHEC 3543 (11/1887)




SOIL & SEDIMENT SAMPLE LOG SHEET

g v

Page | of |
Project Site Name: Zoa— 3 Sample ID No.: /‘/5[.8(2‘ 2324
Prcject No.: Sample Location: % ? A
Sampled By: RF /14—
[} Surface Soil C.0.C. No.: !
Subsurface Soil
[] Sediment Type of Sample:
[] Other: : [ Low Concentration
[] QA Sample Type: (] High Concentration
GRAB SAMPLE DATA:
Date: G 2 ag Depth Color Description {Sand, Silt, Clay, Moisture, etc.)
Time: 145D 3
Method: 7 - 3 I Ak br. C/(t 7@», Sa ]
Monitor Reading (ppm):
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:
Monitor Readings
(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other
Rrex/£DR Y encorec
Dup Y ¢ncores
PA-I¢4 | doez
pvp ] oz
T PH | Yo
Dy P = ! Yo g
OBSERVATIONS / NOTES: MAP:

Derl 1Catce
70 o

Circle if Applicable:

MS/MsSD Duplicate ID No.:

/YS(BP2P205P

W

Signature(s):

UL



SOIL & SEDIMENT SAMPLE LOG SHEET
' Pagel

of '

Project Site Name:

wbre 5

Sample IDNo.. [Y &L EBEHLB3 B

Project No.: Sample Location: 25,
. Sampled By: 2=
[} Surface Soil C.0.C. No.:
Subsurface Soil
Sediment Type of Sample:
1 Cther: ] Low Concentration
1 QA Sample Type: {1 High Concentration
GRAB SAMPLE DATA:
Date: [ 2 2 99 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: iSos j B
Method: L —f ! Af‘- 9./7? S G e
Monitor Reading (ppm):
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:
Monitor Readings
(Range in ppm):
SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected Other
el /4 “ o2
[2] m EDR 7‘{ (A TP
Grara S5z [ 22 o2
OBSERVATIONS / NOTES: MAP:
Circle if Applicable: Signature(s):
MS/MSD Duplicate ID No.: % M
[ .

7




SOIL & SEDIMENT SAMPLE LOG SHEET .

pag [ 1|
m

Project Site Name: Cone 5B Sample IDNo.: /4 S¢ B $$H3
Project No.: Sample Location: /ecuc(dpos’
Sampled By: Ao ank,—
[ Surface Soil C.0.C. No.:
Subsurface Soil
] Sediment Type of Sample:
[] Other: [] Low Concentration
{1 QA Sampie Type: [] High Concentration
[Time: /SZS’ /5.0«)».. C_:/'y’r_)/ gav--g
Method: -
> 75
Moniter Reading (ppm):
Date: Time
Method:
IMonitur Readings
(Range In ppm):

Contalner Requirements
RTEX /£ DB Y =S g (Encoves —
FAH | 4o —
Toc/Foc | Yo —

M3/MSD

L g/



SOIL & SEDIMENT SAMPLE LOG SHEET

[l QA Sampie Type:

b

[] High Concentration

Page _L f _/__
Project Site Name: Zouw< Sample IDNo.: _/4SLRd6p4sS
Project No.: Sample Location: ;4 sz Roé
Sampled By: X 7

1 Surface Soil C.0.C. No.:

# Subsurface Soil

1 S diment Type of Sample:

[1 Other: [1 Low Cencentration

Description (Sand, Siit, Clay, Moisture, etc.)

Monitor Readings

(Range in ppm):

o — rORTTeS

Analysis Conh]nor Roqulnmm Collected Other
GTE\(&—_DA - ‘Ci £ ne s ~—
Pi-14 /| o=

OBSERVATIONS TROT

HSII\SD

Dupllclb ID No.:

- 7-.
o AT HEAR kR Signature(s):

S

A




MONITORING WELL DEVELOPMENT RECORD Page __of
wel: V] - ! Depth to Bottom (ft.): /3-95" Responsible Personne’: }2 {4: /)
Site: JL/L Static Water Level Before (ft.): ' Drilling Co.: ar— ) Df'l‘ll[\r\.\
Date Installed: Static Water Level After {ft.): Project Namae: ™
Date Developed: ’7,3-0[':[ Screen Length (ft.): /p.d” Project Number:
Dev. Method: 71 "D Specific Capacity: ’ /+5$
Pump Type: v Casing ID {in.): 2
Time Estiinated Cumulative Water Level Temperature pH Specific Turbidity Remarks
Sediment Water Readings {Degrees C) Conductance {NTU) {odor, color, etc.)
Thickness Volume {Ft. below TOC) {Units __ )

(Ft.) (Gal.) ! DO
y/ahy / 37.1 KoY S8R 1799 é\'u’l/ K77
75X /D 20,.-5" IK./3 AWAS T ! AP
/Y KO ol [6oC | G319y | v sib el

/S € 39 230 |lgol | 425 | G4 | u £l
HSE 1< 2.l [gox| Y| ¢ | S5
(RO q4 X 2/ |60 YLD | €00 | « s
[0S g A2.l [0l HYy? | )| o L RO
IR0 ST 221 1S99] 4y | oY | y <A
AL £S5 <R 2 1594 YT | &350 | S YO
NS 75 L R O S P Y A W v s A B st
/2] g 2R Y [b03| HEgz | SEI| ¢ L2
(R 85 Al 5739 Yl | 306 | s 411
[B2e 95" RS |SEL] L UEST | /R | o s
(B3¢ (02 2.5 |S8E 423 I3 Llowdy HL0
i3y [0S~ al. & 5790 473 | 2& " . &

Bl Firged-
(o8~ C\D,As -
Prum ® 5 ecnc (Y- MG |



MONITORING WELL DEVELOPMENT RECORD Page ol
well: C4/C1 <{ A 2 . Depth to Bottom (ft.): {3 Responsible Parsonnel: d. f‘/a“g < Y
Site: S e 1Y " Statlc Water Level Before {ft.): .5 .00 Drilting Co.: st
Date Installed: ___ /25799 Statlc Water Level After (ft.): __ Project Name: _C A/
Date Developed: 48 §/2L/ §9 Screen Length (ft.): (O £t Project Number: (0 (Y [
Dev. Method: gy ~p Specitic Capacity: '
Pump Type: ! ' Casing 1D (in.): 2
Tim Estimated Cumulative Water Level Temparature pH Spacilic Turbidity Remarks
Sediment Water Readings {Degrees C) Conductance (NTU) {odor, color, etc.)
Thickness Volume (Ft. bslow TOC) (Units )
(Ft.) (Gal.) ‘
029 ) S 990 25 2 15| (.sY 1595¢]| Grey
037 30 [0.5 L9 523l H.609 (2999 | e L,
539 4o | jo.® |23.5 |e83|lo.spd |29¢ | 6caf
;@qf "&0 J!l.O 23—&& S22, 53 XA GF“MI/
j0SO 75 9.2¢ 1 23. % [$F0[0.543 |49 | Gealy
(055 9S | oo la23.7 15.5010.533 310 1 fhF locay
i(o2 S | jo.2¢123.92 Is77lp.c30 279 | At aeol
1097 (3D 10, 00 123 2 I1580[0.S29 |20 |lat o0y

(v ol

-~




MONITORING WELL DEVELOPMENT RECORD Pag ___
Well: C/{/C/‘/-’MOU 3 Depth to Bottom {ft.): { L/ Responsible Personnel: - "(d f- -
Slte: - Site (o " Static Water Level Before (t.): _¥. 2 Drilling Co.: _ C&Stowa D2 I} ce
Date Installed: Cr25/57 Static Water Lavel After {ft.): Project Name: ¢ U/ d-
Date Developed: __ {/2C/9 G Screen Length (ft.): /O {1 Project Number: X
Dev. Method: Qv O Specific Capacity: )
Pump Type: i - Casing 1D {in.): 2 ¢
Time Estimated | Cumulative Water Level Temperature pH Specilic Turbidity Remarks
Sediment Water Readings (Degrees C) Conductance (NTW) lodor, color, etc.)
Thickness Volume {Ft. below TOC) (Units )
_(FL) (Gal.) , —
5 (O (.2 23.2 |S58)] OSES |599F Cray
1123 35 .S 22.% 88| p 555 (5999| &y
(29 s~ | 0. F 122 199%510.53( | (B | (94 ‘grey
1( 32 TS 10,9 22. (881 0. 529 | 5Y | “Clec ~

—




G D ER LEVEL M UREMENT SHEET

LIRS e 2 O
Pr ject Name: S""-I»& [g Project N . (,D "‘!/
Location: C/‘/( Chb/(l&/—o\—\ Personnel: T Com M(a-u/ Thenes Tons
Weather Conditions; ——— ﬁ/q ({M A, s Measuring Device: !
Tidally Influenced: Yes __ No__ 1/ Remarks:
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)* (feat)* (faet)* (feet)* (foet)*
(KM} 93| 9715 4. 2¢ | 4.7
7
mwgy| YYg/ag P41 F 14.35 | 5. 15
—
oo 33| Y2z | @218 39% | Y20
-—

® Alt measurements 10 the nearest O 01 Tot

Page of
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FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page \_ of l
Project Site Name:  C M€ SRR )9 Sample IDNo.: | Y GLlm o)y
Project No.: Nol1yYl Sample Location: ¢ C Y mw ol
Sampled By: TIM CTT, Duplicate: [
Field Analyst: T IM Blank: O
Field Form Checked as per QA/QC Checklist (initials): |( |th\—J\ l
SAMPLING DAT A=z S R S N R R R R R AR R
Date: 9 / K 7 9 U Color |ORP(Eh)| S.C. Temp. Turbidity DO Sal. pH
Time: Y225 (Visua) | (+/-mv) | @S/em) | (C) NTD | Meter, mgm) (%) SV
Method: P e Shulhe Lo v — o \:17 ')a 0 2 0.59 — b

SAMPLE COLLECTION/ANALYSIS INFORMATION: ™

Dissolved Oxygen:

CHEMetrics (Range: O~ \ mg/L

Analysis Time:

1Yi98

Equipment; HACH Digital Titrator OX-DT
Range Used: Range |Sample Vog Cartridge I Muitiplier Titration Count | Muttiplier | Concentration
L 1-5 mglL 200m _ 0200N 001 X001 = mglL
L] 210 mglL 100m  0200N 002 x002 = mall
CHEMetrics: O +\9 mgiL
Notes:
Alkalinity: Analysis Time:  \D'\ )
Equipment: CHEMetrics (Range: mg/L) Filtered: ]
Range Used: Range |Sample Vol. \Cartn‘dge I Muttipiier Titration Count Multiplier | Concentration
L] 10-40 mgiL 100ml 0.4600N 0.4 x01 = mg/L
L) 40-160 mg/L 25ml 01600N 04 & x04 = malL
M 100-400 mg/L 100m  1.600N 1.0 A AL x1.0 =2\ Tmen
I:l 200-800 mg/L SOmi 1.600 N 2.0 & x2.0 = mg/L
L 5002000mgl.  20ml  1.600N 50 & x50 = malL
D 1000-4000 mg/L 10ml 1.600 N 10.0 & x10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: Q 0 1%
CHEMetrics: mgfL
Notes:
Standard Addttions: Q Titrant Molarity: Digits Required: 1st.: — 2nd.; 3rd.;
Carbon Dioxide: :
Equipment: CHEMetrics (Range: mg/l) Analysis Time: ) ’]" D\j
Range Used: Range ‘Sample Vol. [Cartridge [ Multiplier Titration Count j Concentration
D 10-50 mg/L 200 mi 03636 N 0.1 x0.1 = mg/L
y 20-100 mg/L 100ml  03636N 02 x02 = mgiL.
E, 100-400 mg/L 200 mi 3.636N 1.0 x1.0 = mg/L
| 200-1000mg/L  100ml  3638N 20 2L,2 x20 = 52Vmgn
CHEMetrics: mg/L
Notes:
Standard Additions: [ ] Titrant Molarity: Digits Required: 1st.._ 2nd.: ard:




T

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page l of g

Project Site Name:

CN(S’)H |‘4 Sample ID No.: iq GLMO'Q’

Project No.: NelY) Sample Location: C NC |Y AMwe|
Sampled By: TTIMYTT Duplicate:  []
Field Analyst: T YM Blank: O

Field Form Checked as per QA/QC Checklist (initials): '

O]

SAMPLE COLLECTION/ANALYSIS INFORMATION: oyt g izt 1 P e b T i 30

Ty .
w A it e 20

e n s
N

Sulfide (S%): )
Equipment: DR-700 HS-C Color Chart HS-WR Color Wheel Analysis Time: l q Lo
Program/Module: 610nm 93 Other:
Concentration; C» \? mg/L Filtered: D
Notes:
DR-8 _ _ Cther: Analysis Time:

Program/Module: 91
Concentration: Fittered: I:l
Standard Solution: '
Standard Additions:; D Digits Required: 0.1 0.2ml: 0.3mi;
Notes:
Nitrite (NO,-N): AnaysisTime: )\ 5\
Equipment: DR-700 @ Cther: Filtered:
Program/Moduie: 60
Concentration; O' © b‘ g mg/L Reagent Blank Correction: I:l

Standard Solution; D Results: I:l
Notes: ~
Nitrate (NO;™-N): Analysis Time:
Equipment: DR-8 __ Cther: Fittered: D
Program/Module:
Concentration:

Nitrite Interference Treatment: I:l

Standard Solution: I:, Reagent Blank Correction: D
Standard Additions: I:, Digits Required; OMml: 0.2mi; 0.3ml:

Notes:




T FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page ? of 3
Project Site Name:  C N € 53R Y Sample DNo | Y GLam o]
Project No.: NolYl Sample Location: S NC U Mwo)
Sampled By: TTM Y TT Duplicate: [}
Field Analyst: S I N A Blank: O
Field Form Checked as per QA/QC Checklist (initials): \ |

SAMPLE COLLECTION/ANALYSIS INFORMATION: % 50 Bzt nlihl o T g,

Manganese (Mn**):

f
Equipment: DR-700 HACH MN-5 Other; Analysis Time: ) 2 -3 o

Program/Module: 525nm 41 R

Concentration: Q. © mg/L Filtered: D
Digestion: D

Standard Soiution: D Results: Reagent Blank Correction: D

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

Notes:

Ferrous lron (Fe®):

!
Equipment: DR-700 DR82>°) IR-18C Color Wheel  Other: Analysis Time: \1 30

Program/Module; 500nm 33
Concentralion: 3 .0 \‘l mg/l. Filtered: EI
Notes:

Hydr gen Sulfide (H;S):

Equipment: @ Other: Analysis Time: ! \ l' 3 ?1

Conceantration: 3 ~ © mg/L Exceeded 5.0 mg/L range on color chart; D
Notes:

QA/QC Checklist: IZ(

All data fields have been completed as necessary:

Correct measurement units are cited in the SAMPLING/DATA block: ﬂ
Mulitplication is correct for each Multiplier table: dD

Final calulated concentration is within the appropriate Range Used block: E{

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: [ﬁ

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the prgject planning documents: d
Nitrite Interference treatment used for Nitrate test if Nitrite was detected:

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




Tt FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page of _3
Project Site Name: TN Sn'a‘ \q Sample ID No.: 1 ‘-, G‘L}J\ 0o
Project No.: /\f oY Sample Location: CNC Y Uwo?Y
Sampled By: TTANY BT Duplicate: [}
Field Analyst: 3 IMN A A Blank: |
Field Form Checked as per QA/QC Checklist (initials): | \| 1N
SAMPLING DATAL B i iarsst B R ot L i o e AR i A O e P SO e T S e 2
Date: 9 / §/ qy"\ Color |ORP(ER)| s.C. Temp. Turbidity po sal, PH
Time: 1430 (Visual) | (+/-mv) | (mS/cm) (*C) (NTU) Meter, mg/h) (%) (1)
Method: (MH\S\"Q\\"\L -] Cleaxt - \l\‘ 'L-"~j Y2 03 -

SAMPLE COLLECTION/ANALYSIS INFORMATION: it
Dissolved Oxygen:

A Ay o]

Equipment: HACH Digital Titrator OX-DT HEMetrics (Range: O~ ‘ mg/L) Analysis Time: ) \" I' L’ g
Range Used: Range [Sample Vol [Canridgew Multiplier Titration Count Multiplier l Concentration
I:l 1-5 mg/L 200 ml 0.200 N 0.01 x 0.01 = mg/l
L] 210 mg/L 100m  0200N 002 x002 = malL
CHEMetrics: 0 .\ mort
Notes:
Alkalinity: Analysis Time:
Equipment: CHEMetrics (Range: mg/L) Fittered: D
Range Used: Range '§amp|e Vol. |Cartridge l Muttiplier Titration Count Multiplier“ Concentration
| 1040 mg/L 100m  01600N 04 2 X014 = malL
Ll 40-160 mglL 25m  0.1600N 04 a x04 = mg/L
M 100-400 mg/L 100ml__ 1600N 1.0 a x10 = malL
M 200-800 mg/L 50ml  1.600N 20 O g 2°% x20 =Y 1\o e
L] 5002000mgl. ___ 20mi___ 1.600N 50 & x50 = mall
] 10004000mg.  10ml  1600N 1080 & x100 = mall
Parameter: Hydroxide _ Carbonate Bicarbonate
Relationship: 0 o L'ﬂ \ \D
CHEMetrics: mg/L
Notes:
Standard Additions: [ ] Titrant Molarty: Digits Required: 1st.: 2nd;_____3rd:
Carbon Dioxide: :
Equipment: CHEMetrics (Range: mg/L) Analysis Time: \] .0
Range Used: Range j Sampie Vol. |Canridge | Multiplier Titration Count—l [_Concentraﬁon
] 10-50 mg/L 200ml  03536N 0. x01 = mglL
L] 20100mgl  100ml _ 0.3836N__ 02 x02 = mglL
D’ 100-400 mg/. 200ml 363N 1.0 _ x1.0 = mgi
V] 2001000mglL__ 100ml__ 3.636N 20 FA%! x20 = Ymer
CHEMetncs: mg/L
Notes:

Standard Addtions: ||  Tirant Molarity; Digits Required: 1st.; 2nd.; 3rd.;

— —— T —



T

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc.

Page _7-of _I

cNC S;\’qu
Notl]

Project Site Name:

Sample DNo: |} H CLA o2

Project No.: Sample Location:
Sampled By: TyMN E 1T Duplicate: []
Field Analyst: 3T Blank: O

N
Field Form Checked as per QA/QC Checklist (initials): | SV

- e Sl i it e ey i bkt Ny L, il it Bl il B e ) iy
SAMPLE COLLECTION/ANALYSIS INFORMATION: syt fridn it dadhinrarpdiibomatr ettt bl et S b

Sulfide {S%):
Equipment: DR-700 HS-C Color Chart HS-WR Color Wheel Analysis Time: .IQ l 5 5
Program/Module; 610nm 93 Other:
Concentration; 0.0 mg/L Filtered: |:|
Notes:
DR8_ _ Other: Analysis Time:

Program/Module:
Concentration; Filtered: I:l
Standard Solution:
Standard Additions: D Digits Required: 0.1ml; 0.2mi: 0.3mi:
Notes: \
Nitrite (NO,-N): Analysis Tme: )Y ! GO
Equipment: DR-700 Other: Filtered: D
Program/Module: 60
Concentration: 0 \ O 5'5 mg/L Reagent Blank Correction: D

Standard Solution: D Results: l:'
Notes:

te (NO;™-N): Analysis Time:
Equipment: ~_DR-700 DR-8 _ Other: Fitered: [
Program/Module:
Concentration;
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 :_7 of j
Project Site Name: CNU S R N Sample ID No.: Y GLM o220 )
Project No.: NeslY] Sample Location: CNC ) § MWey

— -~
Sampled By: 3L TN Duplicate: []
Field Analyst: ISM Blank: O
Field Form Checked as per QA/QC Checklist (initials): ,
SAMPLE COLLECTION/ANALYSIS INFORMATION: S F i st sl e e i i e sl BB D S D R e s

Manganese (Mn**):

\
Equipment: DR-700 DR8SS) HACHMNS Other: Analysis Time: )220

Program/Module: 525nm 41

Concentration: 0 R mg/L ) Fitered: D
Digestion: D

Standard Solution: D Results: Reagent Blank Correction: ':I

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

Notes:

Ferrous Iron (Fe?*):

Equipment: DR-700 IR-18C Color Wheel Other: Analysis Time: ) ) {q ]

Program/Moduie: 500nm 33
Concentration: ?.gb mg/L Fitered: E] )

Notes: L wald~

Hydr gen Sulfide {(H,S): , ] L\] 1
Equipment: @ Other: Analysis Time:

Concentration: 0 . g mg/L Exceeded 5.0 mg/L range on color chart: D

Notes:

QA/QC Checklist: E{

All data fields have been completed as necessary.

Correct measurement units are cited in the SAMPLI@éATA block: &

Mulitplication is correct for each Multiplier table:

Final calulated concentration is within the appropriate Range Used block: d g

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: E)
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the prgject planning documents:

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




T

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc.

Page l of _3

cnt S 1Y
Nt Y1

Project Site Name:

Project No.:
Sampled By: M & T
Field Analyst: RSN .

Sample ID No.: 14 Glm o30)

Sample Locat

ion:

Field Form Checked as per QA/QC Checklist (initials):

Duplicate:
Blank:

TN 1M MY
D .
]

18 A S NPARA TR e PR EIRE T N A R B T At

™ " A L Ar 1 e S o Lt
e e R Ry

i

iy

SAMPLE COLLECTION/ANALYSIS INFORMATION: ™ |\, 5y -+

P

Date: 5)€l49 Color |ORP(EN)| S.C. DO sal. pH
Time: )10 (Visua) | (+/-mv) | (mS/cm) (C) (NTD) (Meter, mp/T) (%) 20)
Method:  pRstelT [ ey | o g2 | 930 &

Dissolved Oxygen:

Equipment: HACH Digital Tirator OX-DT M Analysis Time: ) \/ : S5
Range Used: Range |Sample Val. |Cartn'dge TMurtipIier Titration Count l Multiplier I Concentration
D 1-5 mg/L 200 ml 0.200 N 0.01 x 0.01 = mg/L
D 2-10 mg/L 100 ml 0.200 N 0.02 x 0.02 = ma/t
CHEMetrics: | . © mgiL
Notes:
Alkalinity: Analysis Time: __ } ® L6
Equipment: CHEMetrics (Range: mg/L) Fittered: Il
Range Used: Range ‘Sample Vol. |Cartridge | Muttiplier Titration Count Multiplier | Concentration
D/ 10-40 mg/L 100 mi 0.1600 N 0.1 & x 0.1 = mg/L
M 40-160 mg/L 25mi 0.1600N 04 O g J\Vo x 0.4 = G mon
D 100-400 mg/L 100 mi 1.600 N 1.0 & x1.0 = mg/L
D 200-800 mg/L SO mil 1.600 N 2.0 & x 2.0 = mg/L
I:I 500-2000 mg/L 20 mi 1.600N 5.0 & x 5.0 = mg/L
D 1000-4000 mg/L 10mi 1.600 N 10.0 & x 10.0 = ma/L
Parameter. Hydroxide Carbonate Bicarbonate
Relationship: = < Sﬁ
CHEMetrics: mg/.
Notes: -
Standard Additions: |;| Titrant Molarity: Digits Required: 1st.. 2nd.: 3rd.:
Carb n Dioxide:
Equipment: CHEMetrics (Range: mg/L) Analysis Time: \ \ ', I
Range Used: Range ISample Vol ICartridge ' Muttiplier Titration Count 1 ‘ Concentration
D 10-50 mg/L 200 ml 0.3636 N 0.1 x 0.1 = mg/L
D 20-100 mg/L 100 mi 0.3636 N 0.2 x0.2 = mg/L
:V 100400 mg/L. 200 mi 3.636 N 1.0 _ x1.0 = mg/lL
h] 2001000 Mg/l 100ml__ 3636N 20 ¥ x20 = 32'omgn
CHEMetrics: mg/l
Notes:
Standard Addiions:  |_] _ Titrant Molarity; Digits Required: 1st. 2nd.; 3rd.:




'H: FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS o
Tetra Tech NUS, Inc. Page 9_ of z
Project Site Name: CAL S\ N sample D No: 1Y GLM 030]
Project No.: NIV sample Location: SN C \Y MWe3
Sampled By: TTM §TT Duplicate: X
Field Analyst: STM Blank: O

Field Form Checked as per QA/QC Checklist (initials): ‘ dl UR;
SAMPLE COLLECTIONANALYSIS INFORMATION: im0 ittt b s i in i e i i Al rli i it

it |
Sulfide (5*):

Y13
Equipment: DR-700 HS-C Color Chart HS-WR Color Wheel Analysis Time: ‘ ‘ 0

Program/Module; 610nm 93 Other:
Concentration: 0.9 mg/L Fitered: [
Notes:

te (S0,%):
Equipment: Other: Analysis Time:
Program/Module:
Concentration: Filtered: l:‘

O

Standard Additions: D Digits Required: 0.1mi;
Notes:

Standard Solution:

0.2mi: 0.23mt:

Nitrite (NO,-N): Analysis Tme: __ )Y} O°F
Equipment: DR-700 Other: Fittered: I:'

Program/Module:

Concentration: 0.0 3 Ll mg/L Reagent Blank Corection: D
Standard Solution: |:| Results:D

Notes:

te (NO,-N): Analysis Time:
Other: Filtered: D

Equipment;

Program/Module:
Concentration;

Nitrite interference Treatment: D
Standard Solution: D Reagent Blank Correction: El
Standard Additions: L__I Digits Required: 0.1m!: \O.Zrnlz 0.3ml;

Notes:




GROUNDWATER SAMPLE LOG SHEET

Lot |

A
R R

Page
Project Site Name: ANC | sike 1Y Sample IDNo.: _GNC|4MINR
Project No.: ! A01Y9) Sample Location: Sy
Sampled By: TIMFTT
[| Domestic Well Data C.0.C. No.:
Monitoring Well Data Type of Sample: '
Other Well Type: - [] Low Concentration
[ QA Sample Typs: [] High Concentration
SAMPLING DATA: -
pate: G|R]49 "], color pH S.C. Temp. Turbidity s]e] Salinity Other
Time: ° | Y4740 Visual | Standard| mSicm | DegreesC | NTU mg/l % NA
 [Method: o iWAHT | S\RoV [ g2 1.2 | 232.9 a 0.7% ~— —
PURGE DATA: - | whine
pate: 41B3]99 Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other Flow Rat
Method:  pediSTRIHT Initial ], 50 [] RS | 23:Le @) .29 T30
Monitor Read;\g (epm): & 1 6.Fe | [.44 1233 0 1.55 —_— 1.4 aal "
Well Casing Diameter & Material 2 (.55 1,30 2.0 O /], 3| — 29 ‘i?&( W
Tvee: 2" PVC 3 69 /.27 183.0 o 1,4 — 44 32\ n
Total Well Depth (TD): |1} .35 4 L5324 1229 o /.05 —  5.X8aal b
Static Water Level (WL): 15 c L.sz li.24 2.9 O 073 _— L. 3‘5:&( w1
One Casing Volume(@a¥L): } 4 ©
Start Purge (hrs):  HAD)
End Purge (hrs): Y o e
Total Purge Time (min): 35
Total Vol. Purged (galL): ~7+35
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
Anirn - Codwl  plufHx St
DA\ - L by y<f
Atey €08 mile, Wl oy} el gount gl yes
RS, MEWumr WLl Janbl qlase NR§
OBSERVATIONS / NOTES:
Volewe T DTw )
= 0% g ¢ A 8s
2 O0MI 552 s ool  5.5%
3 D45 5.52
Circle if Applicable:
MS/MSD . Duplicate ID No.:




_ BORING NO: CAC /Y~ Mo/
OVERBURDEN MONITORING WELL SHEET

.

PROJECT c~C ik LOCATION: Ca¢/{-mwo/ |[DRILLER Kod
PROJECT NO. cAC 1Y BORING ¢ wci{-mWo/ |METHOD: BFF
ELEVATION DATE LG oriLNG MK
FIELD GEOLOGIST __ /arty ﬂ%q T DEVELOPMENT: NA

ELEVATION OF TOP OF SUREACE CASING:
ELEVATION OF TOP OF RISER PIPE: 571/&71‘

STICK -UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE: /

1.0. OF SURFACE CASING: 5’; T

TYPEOFSUZFA ECASING JYees

4 tv/ pvér

TYPE OF SURFAZ/SEAL cronllel P
z 7 3'ya/x
. -
/% ,% RISER PIPE LD.: & v
% % TYPE OF RISER PIPE: Sch Y0 Ve
/ _ BOREHOLE DIAMETER: &/, 43 /ned
% % TYPE OFLsa;Dlel:\M qR"ewf %o S”f n/e/f
% Z

) 1Al
ELEVATION / DEPTH OF SEAL: 11 6@
TYPEOS SEAL  80/65 sgud

A4

1 L
DEPTH TOP OF SAND PACK: J 0

!
ELEVATION/ DEPTH TOP OF SCREEN: L qree

TvEoEscresN: | Jed Yo PVC

/
SLOT SIZE X LENGTH: )0 .f/o* x /o

/
.0. OF SCREEN: a /

TYPE OF SAND PACK: Rof76 J 4#/

/
ELEVATION / DEPTHBOTTOM OF SCREEN: )41 06
ELEVATION / DEPTH BOTTOM OF SAND PACK: (¢! é'
TYPE OF BACKFILL BELOW OSSERVATION
WELL: Q0/30 S«
i
ELEVATION / DEPTH OF HOLE: 191

_—




OVERBURDEN MONITORING WELL SHEET

BORING NO: /U Wo 2—

e

PROJECT___ CA/C

PROJECT NO.

ELEVATION

FIELD GEOLOGIST N\ _ M S <~

LOCATION: .S ~te= T JORILER _ 0L Foll=a]

BORING  _gqwn)-2- [METHOD: &8

DATE ©/26/5 9 |oRILNG H< A

DEVELOPMENT:. NA

«——————— ELEVATION OF TOP OF RISER PIPE:

| ELEVATION OF TOP OF SURFACE CASING:

STICK -UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE: P
.D. OF SURFACE CASING: é
TYPE OF SURFACE CASING: /s sl A@ﬁ@

——— TYPEOF SURFACESEAL_ Coun ¢ et <

TYPE OF SAND PACK: .;20/3@ :
§

TYPE OF BACKFILL BELOW QSSERVATION
WELL:
ELEVATION/ DEPTH OF HOLE: 1

b

RISER PIPE .0 27

TYPE OF RISER PIPE: P C

BOREHOLE DIAMETER: 1234

TYPE OF SEAL: : Ce it et

ELEVATION / DEPTH OF SEAL: /R
———— TYPE OS SEAL: Line saucl

DEPTH TOP OF SAND PACK: 3

ELEVATION/ DEPTH TOP OF SCREEN: - C—l

TYPE OF SCREEN: . ‘P /C

stotszexteneth:  D.0/1 L /D L4~

V7
L.D. OF SCREEN: -2 4

ELEVATION/ DEPTHBOTTOM OF SCREEN: I '~’/ -
ELEVATION / DEPTH BOTTOM OF SAND PACK: 1PL-S

A




OVERBURDEN MONITORING WELL SHEET

CrC I -
BORING NO.._ (W03

DRILLER K. Fu(l<ec |

PROJECT C /e LOCATION: & ~te (4
PROJECT NO. BORING 4«0 3 METHO
ELEVATION DATE X/ 2S/5 G |DRILLNG H< A4~
FIELD GEOLOGIST ., Moy ec i DEVELOPMENT: i~
ELEVATION OF TOP OF SURFACE CASING: A~
<— ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING: A

<—————1.0. OF SURFACE CASING:

STICK-UP RISER PIPE:

0?

Type oF sURFACE casiNG: (" (o <k pnount & ~

TYPE OF SURFACE SEAL: cacvcr<fe

2

DN

N\

DN

A\

RISER PIPE 1.D.:
TYPE OF RISER PIPE: RPVEe
BOREHOLE DIAMETER: [

TYPE OF SEAL: C e e i

ELEVATION / DEPTH OF SEAL: 1 1.5
TYPE OS SEAL: CA €S el
DEPTH TOP OF SAND PACK: 2.5
ELEVATION / DEPTH TOP OF SCREEN: ; 3_8
TYPE OF SCREZN: 1D /C
sotszextenath: O O X (O£~

(/
1.D. OF SCREEN: 2.

—

TYPE OF SAND PACK: 26/3O .
ELEVATION / DEFTHBOTTOM OF SCREZN: 1135
SLEVATION / DEPTH BOTTOM OF SAND PACK: 11%.G

TYPE OF BACKFILL BELOW O3SERVATION

WELL: AN

ELEVATION / DEPTH OF HOLE:




PROJECT NAME:

gz 14

BORING LOG

Page ! of [

BORING NUMBER: NC )4 Bo)

ROJECT NUMBER: — °  _ DATE: 5], 574
JRILLING COMPANY: — ZaZumlrig GEOLOGIST: DO A
DRILLING RIG: __ Shatabule DRILLER: A8
Y MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Biows/ | Sample | Lithology 0 u
No. (Fr) 6"or |Recovery| Change Soil S
and or RQD 1 {Depth/Ft.[ Density/ c z : i‘
Typeorl Run (%) | Sample ) Conslstenc Remarks i s % a
RQD | No. Length or y Color Material Classification S Elals |3
Screened or - ; E 5 =
Interval Rock u') a|&
Hardness
e ’ IpfAC 2 f)1T
ymm vy =
’-g 4 = Ww t
v 77 7 )
, 4y5FB010203
7.5
Y . .
_—y * -
5/ 45 % . 7
%, /. dg’ %"vé{’m-&‘vb@dﬁb«g 4«%«&1 %""’/%Qt
- A el M
M?A M} e Hr-aet | O
) / N
10 4
-vhen rock conng, enter rock brokeness.
 Inciude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dr iIIing Area

Remarks:

Converted to Well:

Background (ppm):[ |

Yes

No

Well |.D. #:




BORING LOG Page ] of /

PROJECT NAME: e 1Y BORING NUMBER: " ¥z /4 .02
PROJECT NUMBER: — © DATE: /25794
DRILLING COMPANY: 7@t GEOLOGIST: BoM
DRILLING RIG: __ Statap DRILLER: RB
MATERIAL DESCRIPTION PIDIFID Reading {ppm)
Sample]| Depth | Biows/ | Sampie | Lithology U
No. {FL) 6" or |Recovery| Change Soil [
and or RQD 1 (Depth/FL| Density/ c g :~
Type & Run (Vt) S (e ' onsistenc s - 2
g::o No. L:r:m or ¢ iy‘ Calof Material Classification S Remarks E' —;_ 2 :
Screened or - ", E g =
Interval Rock ;) a 5
Hardness
; (e (G VM ) V. M}Q&y /,»[/»qyf 1z 0
411 -8y 12+ A da 4 ju5Fp020203 |0
D . )
H(]!r@ oS c&‘;j& /&AJ‘OY gt Ay ot A
/ ’ [ 1
; ] ¢ @’\3-"/;/1/- 161’5:%sz 5P
P PR ptit| o
70 W v v
= ' ) .
% 2| s 5 @md__é%ﬂ_ﬁugz Ll adm} ¢
3 2 7\ pand %""k LM
)li ")/ 7’%1‘1‘” '#"‘ L AS %V' ] T QLA o 0
* When rock conng, enter rock brokeness.
" Include monitor reading in & foot intervals @ borehole. Increase reading hequency if elevated reponse read. Drilling Area
Remarks: Background {ppm):

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

——




Y o

BORING LOG - Page L of L

© DROJECT NAME: 4Ae 1Y BORING NUMBER: (. NC )Y B3
ROJECT NUMBER: DATE: }’/}5'/74
DRILLING COMPANY: ~ Durrinsg, _ GEOLOGIST: BDH
DRILLING RIG: Snsabpalo DRILLER: RB
- "MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows! | Sample | Lithology ]
No. | (FL) € or |Recovery| Change Soil s
and of RQO I (Depth/FL|  Density/ c g : L
Type o] Run (%) | Sampte ) Consistenc Remarks % s -g P
RQO | No. Length or y Color Material Classification S Els|5]s
Screened or - 'I, E 3 E;
interval Rock w|@ |6
Hardness
FHE 7
y/ L2 M ) L. = - ek 95,
» o) /")‘
! 2% H- o - .
4 Uﬁ’lm %’ %U{ \ A’L@U‘ ,M 4 L /yg- /r’)\ﬂ14>t 0
T8 / Ms‘fl y$FBo30304
For Yl Grp ek b
N / -
! }é 7 i Q/uﬁ A A nest” | D
0 2 | i S Y4 an M V)
|
/
Tp 7
When rock conng, enter rock brokeness.
™ Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[____|

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

———




BORING LOG Page | of |

PROJECT NAME: It | BORING NUMBER: o N 1Y Bt
PROJECT NUMBER: ~ DATE: 3 /25 )99
DRILLING COMPANY: p GEOLOGIST: Bp#
DRILLING RIG: Priz=y DRILLER: #8
YMATERIAL DESCRIPTION PIOIFIC Reading (pprm)

Sample| Depth | Blews/ | Sampis | Lithology ] .
No. {FL) 6" or |Recovery] Change Soil [
and or RQO ) (Depth/Ft.| Density/ c E L’
Type or] Run %) | sampie ) onsistanc 2 (L2
{!pc:n No, L-n:m . or . ¢ yl Color Material Classification S Remarks E 'c.':. % ;

interval Rzrck @ 5 3 g

Hardness

S

I mmr Tl
) 34y | 1T
i

|

7| fgnd o f. god b 0. it
Waz;mﬂ'ﬂ,;fq AV
Sy /A L. W5FR0 30
pd dapy il

T+, v .
i i Tl
37 o\ Do \ Bl (i, ol i it

7& —7 v 1/ K

s5p— 4 - ] Vprd aet

Mﬁ@iﬂi wot

3R
3

PIY

&

MAN

* When rock coring, enter rock brokeness.

“* Include monitor reading i 6 foot intervals @ borehole, Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[__|
Converted to Well; Yes No Well I.D. #:

- = =



BORING LOG Page | of |

PROJECT NAME: Y&y, BORING NUMBER: £ MC )4 BOS
ROJECTNUMBER: — = DATE: 525 /99
JRILLING COMPANY: M GEOLOGIST: 70}}
DRILLING RIG: Srdpale DRILLER: BB
MATERIAL DESCRIPTION PIO/FID Reading (ppm)
Sample| Depth | Blows /| Sample | Lithology U
No. {Ft) & or |Recovery| Change Soil [
and or RQO ] (Depth/FL|  Density/ c g i‘
¢ or] Run % Sample } onsistanc 2 - 2
Tz:u No. (, Ltn:"' or iy ‘y' Color Materia! Classification S Remarks % 3 % :
Screened or . s le g l:s
interval Rock :, e |5
Hardness
— v .Zn'm o _g:@k )/}g (ﬂ%ﬂ}y ,ye - ot Q
| .
21| |71 —l‘l—;, agttr T | ok
1. - o
H%' LI o P | oy 2R PR |7 SEBo5 0304
g Foq ,1% P
!L ) - ~ :md:
a1 W2 ot 3
IW - 7 VL Vi-/'/ -
T i i
¥ . 2. Ao el ‘
Wi .~ 42l MM% et
e
s /
<~ 104
When rock conng, enter rock brokeness.
™ Include manitor reading in 6 foot intervals @ barehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[ |

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

———




BORING LOG Page | of |

PROJECT NAME: Jo 1Y BORING NUMBER: & H&é.u Bob
PROJECT NUMBER: —_ * DATE: /v )9
DRILLING COMPANY: —_ /o Zundha GEOLOGIST: — g)¥
DRILLING RIG: Scrtihanbe DRILLER: AR5
' (MATERIAL DESCRIPTION PIDIFID Reading (ppm
Sample| Depth | Blows/ | Sample | Lithology u
No. | {Ft) | € or [Recovery| Change Soil S
. and | or RQD ! |{DepthvFL| Densityr C = H L
pe ol Run (%) Sample ) onsistenc 2le] 2
\I'!QD No. L::':u\ or ¢ % - Color] Material Classification S Remarks E 2 2 :—
Screened or - sle % =
Interval Rock G Qo |o
Hardness .
o] - .
31 ’ M mﬁ 'gbg(' 3 a? Ad’b’gayL N4 e e?C 0 0
7 .
¢! Py Lb ar/ trdos
163 i g@x‘?v
? 1Y5F BobQyos 0 0
{
6/’2 7/
% /s | Pl NoApa
/
D §
* When rock conng, enter rock brokeness. -
~ Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dril|ing Area
Remarks: Background {ppm): :]

Converted to Well: Yes No Welll.D. #:

\\




PROJECT NAME:

BORING LOG

BORING NUMBER:  CNZ 1Y Bo |

Iote 1Y

Page ] of ]

%\

'ROJECT NUMBER: DATE: 5]26/99
DRILLING COMPANY: /dindia GEOLOGIST: —__ BpH
DRILLING RIG: Al DRILLER: RSB
-V MATERIAL DESCRIPTION PIDIFID Reading (ppm}
Sample| Depth | Blows! | Sample | Lithology u 0
No. (Ft) 6" or |Recovery| Change Soil [
and or RQD ! (DepthVFL| Densityl c g : ’
[Type oJ Run (%) Sample ) Consistenc Remarks %_ 5 % g
RQD | Ne. Length or y Color Material Classification S Elg|ls]s
Screened or . 9-) E ] %
Interval Rock w|o|a
Hardness
7ol S
/01’ W ﬁ% ;AA-:JMJA]_AZ - %V / -‘W /0 o
3 /3/4 ]
%’ 5t (Gpy y 2pAn . L. gt
' Al ek dged | s prp305
P , p
5.5 T s 7
/ boo? | 9/l 00 At | Asd rw/u
A - ' y 4
54 >y G gpd, ol gy | | et §
a4~ 0
/ [
70 4
When rock conng, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

Background (ppm)::|

Converted to Well:

Yes

No Weli 1.D. #




BORING LOG Page ) of ]

PROJECT NAME: L )y BORING NUMBER: ¢~ N /4 B 0§
PROJECT NUMBER: DATE: =)26 49
DRILLING COMPANY: — ZaZiondlag GEOLOGIST: CT
DRILLING RIG: Sotrtipale DRILLER: ‘RB
V' MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sampie| Depth | Blows/ | Sampie | Lithology * U
No. (FL} § or |Recovery] Change Soil [
and or RQD ! (OeptnFL.| Density’ c g il
Type of Run %) Sample ) onsistenc ' - i
R0 | No. Longth | or © ;' Colof Material Classification S Remarks E|f]2 g
Screened or . . alE|l5 |2
interval Rock v., a5
Hardness

Q

/ . e T2 Dped V. £yl | e gt
| || Ly sk -

f' f*-h- o C&W)r o A’, ;Z. ot
0 |y < il - w7 WeFIR 030
i—_‘,ﬂ% %% - A G p0lt
| 2| {M%Amz, S b - y AN

pdy

W Tl ' , optmitd 1) | |°

= . < LAk,

- Jerdl, 2. prrdl 4
b | +d WHKM .%

'—i'q v lj{/’ L/ Lf&,

2-)
b W

e

——

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

Remarks: Background (ppm):|:|

Converted to Well: Yes No Well1.D. #:

—————




BORING LOG Page -of 2

PROJECT NAME: otz 1Y BORING NUMBER: c.Mc¢ |Y Bo 3
>ROJECT NUMBER: DATE: /2t /77
DRILLING COMPANY: — ZoZunliig. GEOLOGIST: 2)H
DRILLING RIG: émz 1o bz DRILLER: AREB
UMATERIAL DESCRIPTION PIQUFID Reading {ppm)
Sample| Depth | Blows/ | Sample | Lithology u
No. | {FL) 6" or |Recovery| Change Soil [
and or RQOD ! [{OepthiF Density/ c g : :
Typeod Run [ (%) | Sampie | ) |Consistenc J Remarks AHERE
RQO | No. Langth or y Colo Materia! Classification S E|S|5|s
Screened or - ;’ E < %
Interval Rock :) ajlo
Hardness

Yy' G S pperd | | optreied G-
da,l?] 2wl odn |

28§

AN

50

N\

7D 30

NANNNANN

\

When rock conng, enter rock brokeness.
™ Incude monitor reading in 6 foot intervals @ borehole. Increase reading frequency f elevated reponse read. Drilling Area

Remarks: Background (ppm): ]:

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

&
R
S



BORING LOG Page [ ot I

PROJECT NAME: CHe BORING NUMBER: /4 3@ 7
PROJECT NUMBER: DATE: ¢/ /79
DRILLING COMPANY: (ol 30~ GEOLOGIST: ey
DRILLING RIG: St €ogol DRILLER: J .
MATERIAL DESCRIPTION PIOIFID Reading (ppee)
Sample| Depth | Blows/ | Sample | Lrthology LT s u N
No. | [Ft) [ & or |Recovary| Change Soul ‘s -]
and or rQD ] (Deptvre | Dansty! . g .
Typeor] Run | (%) | Sampte ) |Censistanc| - c Remarks 2sl
R3D | No. Length or _¥y . [Coler . [3 E|s
Screened Ll P ,i . a EL
mweval | - Reck 1 T e 3 E
( (o . Begbald «fGugem oY D
O Prvie Sifty SoX el (~7
z \
3 \
¢ [y \
y S h:v‘ gu—Ju C,(sul WO(S-L _ligloje]o
; I
¢ %E- S‘( "(\{/ €0—/Q So 'f'wo-‘{'—)
* - N/
v| i A
7 | O] Sogy muct 5ol P ol o]
1o ._J;’: '
x L7
1! %,n < {-[\,( §,,‘._Q }

o
A
Q:

) v

° When rock coring, enier rock brokeness.
= Include monitor reading in 6 foot infervals @ borehole. Increase reading frequency if elevaled reponse read. Dnllmg Area

Remarks: Background (ppm):[___|]

Converted to Well: Yes !;_.__.33( No Well 1.D. #:

ﬂ'c e -.k




BORING LOG Page | of_1

~ROJECT NAME: e BORING NUMBER: /4B /&
ROJECT NUMBER: DATE: i‘/ v(99
JRILLING COMPANY: ColunSia GEOLOGIST: R
DRILLING RIG: S topdac DRILLER: 0. %oy
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows/ | Sample |Llitholagy - u
No. (Ft}) 6" or |Recovery| Change Soil [
and ar RQO ! {DepthifL.| Densitys z ! s
Type of Run %) Sample ) Conslistenc ¢ Remarks i - -; >
RQD | No. Length or y Colon Material Classification S £ |2 £ |5
Screened or - ; € 5 %
interval | Rock o |2 |8
Hardness
~ 7. R
l < E‘é’" 7' U(.u..g_g < g,....ﬂ Dlr ‘/
- :
~
3| 7 \v .
L YLy /\ | 10 o |o
Y~ ' 4 :
5|7 el Sily Sad Maist
L / BIR Q_LH\ //u.f gu{uu-'(&j/
I
+ /’/ ‘l/ \L [ 990 0|0 |2
- Lk ]
e L8 ‘H v ng.]/ Su'u-o
) q // v

(L7 Sif4y Sed ™ €L,
of itV

* When rock coring, enter rock brokeness
** Include momilor reading in 6 foot intervals @ borehole  Inrtease raading frenuancy if elevated reponse read Dnmng Area

Remarks: Background (ppm): |:]

Converted to Well. Yes -Tf' o :/ Ho Well 1.D. #.
& . r




514 Leachability.xis Naphth. Summ. 10715/99 333 PM

IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA
Department of Health and Environmental Control (DHEC)

Site Data

SITEID # 01089 Charleston
FACILITY NAME Site 14, Quarters S

Instructions

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

Data

List Constituent: NAPHTHALENE

(BTEX, Napth.) Table
Bioremediation "half-life" 48 days t 172 1
Soiliwater partitioning coefficient 1543  ml/g K oc 1
Results
Equation Step
Set
Total Organic Carbon Content 0.0122 decimal % fcs I 1
Leachate Concentration 0.003 mg/l Cw I 2
Air Filled Porosity 0.40 decimal % f I 1
Infiltration Rate Time 3,298 seconds t Il 2
Velocity of Water 28,519 filyear Vw I 3
Soil/Water Distribution Coefficient 18.36 ml/g Kd il 1
Contaminant Percolation Rate 422 ftlyear Ve 1 2
Time to Reach Groundwater 2.584 days Tc Y 1
Concentration reaching Groundwater 1.692 mg/l Cp v 2
Site Specific Target Level 250.6927 mg/kg C sstl \
Conclusions
Does concentration of chemical of concern in soil exceed SSTL? NO
Risk of Human Exposure due to contaminated soil.
YES X NO

Page 6 of 6 Pages

IN-SITU SOIL RISK EVALUATION




S14 Leachability.xls Naphth. Calc. 10/15/99 3:33 PM

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

Step 1 - Calculate the total organic carbon content (fcs) of the soil.

fcs = (foc +TPH/1.724)* 1E-6 0.0122 decimal %

Step 2 - Caiculate the concentration of COC in soil pore water (Cw) directly in

contact with the contaminate soil.

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

0.00 mgll

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

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

f=0-Wr

0.40 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 = (f/Kf)*(L-(Hw-HH)* (In{Hw + ((L-Hf}/(Hw-Hf))) 3,298 seconds

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

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

28519 ft/year

Equation 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*1E-6 = 18.3617 ml/g

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

Ve = Vw*(1+({Bd*Kd)/a]} 422 ft/year




S14 Leachability.xls Naphth. Calc. 10/15/99 3:33 PM

Equation Set {V - Determine biodegradation rates and provide final COC concentration {Cf) at depth of concem.
Step 1 - Calculate the time (Tc¢) in days required for the COC to reach groundwater.
Tc = 365 day/yr*{(L/30.4Bem/ft)/Vc) = 2.58 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)) = 1.69 mall

COC concentration in soil pore water [Cp) is greater than Crsbl, therefore the SSTL must be calcujated.

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

Csstl for IAPHTHALENE = Cp*DAF*(([Bd*Koc*fcs)+Wr+[F*'H' "))/ (Wr*1g/cc + Bd)) = 250.692729 mg/kg

in soil
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IN-SITU SOIL RISK EVALUATION

SOUTH CAROLINA
Department of Health and Environmental Control (DHEC)

Site Data
SITEID # X NY-%i COUNTY Charleston
FACILITY NAME Site 14, Quarters S

STREET ADDRESS Charleston Naval Complex, North Charleston, SC

Soil Risk Evaluation Data

TPH 553 mg/kg

Soil % SAND (Estimated) 90 %

Soil % CLAY (Estimated) 4 %

Worst Case Benzene mg/kg

Soil Analyses Toluene mg/kg
Ethylbenzene mag/kg
Xylenes mg/kg
Naphthalene 1.8 mg/kg

mg/kg

Natural Organic Carbon Content 11900 mg/kg

Average Annual Recharge 25 cm

Distance from highest Soll

Impact to water table __M¥ecm

Bulk Density of Soil 1.56 glcc

Wetting Front Suction 10 cm

Soil Hydraulic Conductivity 5.60E-03 cm/sec

Porosity 0.43 decimal %

Residual Water Content 0.03 decimal %

List possible human exposure pathways from surface soil.

Cs
Cs
Cs
Cs
Cs
Cs
foc

Hw

Bd
Hf
Kf

A AW -

Soil leaching to groundwater - off-site ingestion or irrigational use of shallow groundwater.

Bold indicates site specific input

ltalic indicated estimated value from charts on pages C3 through C5

of SCDHEC soil leaching model guidance.

Page 1 of 6 Pages

IN-SITU SOIL RISK EVALUATION




S14 Leachability.xls Naphth. Calc. 10/15/99 3:33 PM

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

SITE INFORMATION:
Site: |Site 14, Quarters §

Location: [Charfeston Naval Complex. North Charfeston,:

Charleston
REFERENCES:
(1) SCDHEC, RBCA Far Petroleum Releases, June 1995, Appendix B, Figure 1.
(2) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2.
{3) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Input Parameters.
{4) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1.
{5) SCDHEC, RBCA For Petroleum Reieases, 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 Concem
Bd Soil Bulk Density (1)

Crsbl Risk Based Screening Level
Cs Concentration of COC in soil

DAF Dilution/Attenuation Factor (2)
foc Organic Carbon Content in Sail (3}

H' Henry's Law Constant (4)

NAPHTHALENE

g/cm3 1.56
mg/L
mglkg 1.8
unitless
mg/kg 11800

unitiess

Hf Wetting front suction head (always negative) (5) cm -10
Hw Average Annual Recharge (3) cm 25
Kf Soil Hydraulic Conductivity (6) cm/s 0.0056

Koc Soil/Water Partioning Coefficient (2)

mllg

L Depth between soil sample with cm 91
greatest COC concentration to groundwater.
[} Porbsity (7} unitless 0.43

t1/2 Biodegradation "half life” (2) days
TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg/’kg 553
Wr Residual Water Content (8} vofume fraction 0.03



Constructlon Worker Inhalation RBSLs

Chemical Dair Dwater H Bucep Breap 0., [ 8y Datcap Daff-s
em'ls cm?ls cm’fem’ em’iem emicm’ | emdiem’ | em¥lem’ | emlem’ cm’/s cmils
Benzene 0.093 1.10E-05 2.26E-01 0038 0342 033 0.15 048 1.35E-05 1.01E-02
Toluene 0.085 | 9.40E-06 3.01E-01 0.038 0.342 0.33 015 0.48 1.07E-05 9.20E-03
Ethylbenzene 0.076 | B.50E-06 2.80E-01 0.038 0.342 0.33 0.15 0.48 9.85E-06 8.22E-03
Xylenes 0.072 8.50E-06 2.78E-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 1.05E-05 4.16E-02 0038 0.342 0.33 0.15 0.48 3.90E-05 1.10E-02
Chemical hcap hv Deff-ws Ualr Salr Lgw W VFwamb TR (carc) Hi (nonc)
cm cm cm'ls cmisec cm cm cm mglm’lmgIL
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 5 117 2.27E-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 17z 8.79E-04 225 200 122 1500 9.99E-06 NA 1
'
Chemical TR {carc) Hi (nonc) | BWadult AT Sl (carc) RID {nonc) IR air EF ED RBSLair H — RBSLwater
¥g yr  |Imaikg-day]” [(motkg-day] | miday daylyr yr mg/m’ cm'icm mgiL.
Benzene 1.00E-06 NA 70 70 2.90E-02 NA 20 90 1 3.43E-02] 2.26E-01 0.15
Tolusne NA 1 70 1 NA 1.14E-01 20 90 1 1.62E+00] 3 01E-O1 538
Ethylbenzene NA 1 70 1 NA 2 B6E-O1 20 90 1 4.06E+00| 2.B0E-O1 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 527E-03) 2.00E-03 2.63
MTBE NA 1 70 1 NA 8 60E-01 20 90 1 1.22E401]  4.16E-02 293 443

*No Inhalation raference dose Is avallable for xylenas; therefore, no AABSL can be calculated for xylene.

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 25550 0.01 1 90 1.00E-06 | 2.90E-02 6.85E+401
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:




Constructlon Worker Dermal RBSLs

Kow MW Kp B Tavent c b t tovent DAevent
cm/hr unitless hr/event hr hr/event

Benzene 199.5262315 78.1 0.11551543 | 0.392637855 | 2.87E-01 | 6.32E-01 6.03E-01 6.90E-01 1 eq 3.3
Toluene 537.0317964 921 0.259561335 | 0.958068292 | 3.44E-01 | 1.13E+00 1.31E+00 1.33E+00 1 eq 3.2
Ethylbenzene | 1412.537545| 106.2 | 0.569219802 | 2.256154884 | 4.13E-01 | 2.36E+00| 4.39E+00 | 1.70E+00 1 eq 3.2
Xylene* 1584.893192 | 106.2 |0.638675123|2.531447415| 4.13E-01 | 2.63E+00| 5.31E+00 | 1.72E+00 1 eq 3.2
Naphthalene |1995.262315] 128.2 | 0.605452393 | 2.636638957 | 5.48E-01 | 2.73E+00| 5.69E+00 | 2.29E+00 1 eq 3.2
MTBE 15.136 88.15 0.00769788 | 0.027797704 | 3.27E-01 | 3.52E-01 3.20E-01 7.85E-01 1 eq 3.3

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

kg day evenis/day yIs days/yr cm? {mg/kg-day ! mg/kg-day | Risk or HQ mg/L mg/L

Benzene 70 25550 1' 1 90 4500 2.99E-02 NA 1.00E-06 8,52E-01
Toluene 70 365 1 1 90 4500 NA 1.60E-01 1.0 2.40E+01
Ethylbenzene 70 365 1 1 90 4500 NA 9.70E-02 1.0 6.05E+00
Xylene* 70 365 1 1 20 4500 NA 1.84E+00 1.0 1.02E+02
Naphthalene 70 365 1 1 90 4500 NA 3.20E-02 1.0 1.63E+00
MTBE 70 365 1 1 90 4500 NA 5.00E-03 1.0 2.59E+01

. * Kow and MW values for xylene, m-

Prepared By:
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Minimum Construction Worker RBSLs

Dermal Incidental Ingestion Inhalation Minimum

RBSL RBSL RBSL RBSL

mg/L mg/L mg/L mg/L
Benzene 0.85 68.52 0.15 0.15
Toluene 23.98 5677.78 5.38 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.
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MONITORING WELL AND GROUNDWATER DATA

Screened
MW No. Date TOC Interval (feet | Depth to | Water Table
Measured Elevation BTOC) Water Elevation
MW-01 7-13-99 1.79 4-14 4.67 3.12
MW-01 9-8-99 1.79 4-14 471 3.08
MW-02 9-8-99 8.20 3-13 5.15 3.05
MW-03 9-8-99 7.24 4-14 420 3.04
CoC RBSL MW-01 MW-01 MW-02 MW-03 |
Date Sampled July 13,1999 Sept. 8, 1999 | Sept. 8. 1999 | Sept. 8. 1999
Free Product none 0.00 0.00 0.00 0.00
Benzene 5 <5 <5 <5 <5
Toluene 1.000 <5 <5 <5 <5
Ethvlbenzene 700 <5 <35 <5 <5
Xylenes 10.000 <5 <5 <5 <5
Total BTEX na - - - -
EDB 5 <5 <5 <5 <5
MTBE 40 <5 <5 <5 <5
Naphthalene 25 <5 <5 <5 <5
Benzo(a)anthracene 10 <10 <10 <10 <10
10 <10 <10 <10 <10
Benzo(b)fluoranthene
Benzo(k)fluoranthene 10 <10 <10 <10 <10
Chryscne 10 <10 <10 <10 <10
10 <10 <10 <10 <10
Dibenzo(a,h)anthracene
Ferrous Iron na na 3.04 mg/L 3.30 mg/L. 330 mg/lL. |
Lead Site specific na na na na
Nirates (mg/L) na na <0.050 <0.050 0.072
| Sulfates (mg/L) na na 2.0 27 560

e  All units in ppb ex-cept as noted.
s NA= Not Analyzed.



COC RBSL SB-2 SB-2D SB4 SB-5 SB-6
Benzene 5 <7 <6 <6 <6 <6
Toluene 1622 <7 <6 <6 <6 <6

Ethylbenzene 1260 <7 <6 <6 <6 <6
Xylenens 42,471 <7 <6 <6 <6 <6
Naphthalene 210 <7 1800 <6 <6 <6
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